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ADVERTISEMENT. 

The extension of the scope of the National Museum during the past 

few years, and the activity of the collectors employed in its interest, 

have caused a great increase in the amount of material in its possession. 

Many of the objects gathered are of a novel and important character, 

and serve to throw a new light upon the study of nature and of man. 

The importance to science of prompt publication of descriptions of 

this material led to the establishment, in 1878, of the present series of 

publications, entitied ‘‘ Proceedings of the United States National 

Museum,” the distinguishing peculiarity of which is that the articles 

are published in signatures as soon as matter sufficient to fill sixteen 

pages has been obtained and printed. The date of publication being 

plainly expressed in each signature, the ready settlement of questions 
of priority is assured. 

The articles in this series consist: First, of papers prepared by the 

scientific corps of the National Museum ; secondly, of papers by others, 

founded upon the collections in the National Museum; and, finally, of 

interesting facts and memoranda from the correspondence of the Smith- 

sonian Institution. 

The Bulletins of the National Museum, the publication of which was 

commenced in 1875, consist of elaborate papers (monographs of families 

of animals, &e.), while the present series contemplates the prompt pub- 

lication of freshly acquired facts relating to biology, anthropology, and 

geology; descriptions of restricted groups of animals and plants; the 

settlement of particular questions relative to the synonymy of species, 

and the diaries of minor expeditions. 

The Bulletins and Proceedings are published by the authority and at 

the expense of the Interior Department, and under the direction of the 

Smithsonian Institution. 

The present volume, constituting the eighth of the series, has been 

prepared under the editorial supervision of Dr. Tarleton H. Beate 

curator of the department of fishes. 

SPENCER F. BAIRD, 

Director of the U. S. National Museum. 

UNITED STATES NATIONAL MUSEUM, 

Washington, April 29, 1886. 
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LIST OF FISHES COLLECTED INIOWA AND MISSOURI IN AUGUST, 

1884, WITH DESCRIPTIONS OF THREE NEW SPECIES. 

By DAVID 8S. JORDAN and SETH E. MEEK. 

Daring the months of July, August, and September, 1884, a series 

of explorations of the streams of the south and southwest was under- 

taken under the direction of the United States National Museum and 

the United States Fish Commission by Professor Jordan, assisted by 

Prof. Charles H. Gilbert, Prof. Joseph Swain, and Mr. Seth E. Meek. 
The present paper is the first of a series intended to place on record the 

result of these explorations. It includes the streams examined by the 

present writers, namely, the Des Moines, the Chariton, the Hundred 

and Two, the Missouri, and several tributaries of the La Mine and the 

Osage. Nearly all the specimens mentioned were obtained with a fine- 

meshed seine of large size. These are now in the United States Na- 

tional Museum, with the exception of series retained for the Indiana 
University and the Academy of Natural Sciences at Philadelphia. 

A.—Des Moines River at Ottumwa, Iowa. 

Most of the streams of Southern Iowa are muddy and excessively slug- 

gish, and they become nearly dry in summer. The Des Moines is, how- 

ever, exceptional in these respects. Its waters are comparatively clear, 

and at Ottumwa it flows with considerable current. Its bottom is in 
part hard clay, with some rocks, but at the mouths of tributaries and. 

where the current slackens, it is covered with soft black mud. Our col- 

lections here were made opposite the city on the right bank of the river. 
A number of specimens were taken from a muddy slough, and still 

others froma brook called Village Creek southwest of the city. In 

August this is a small stream of clear water flowing over muddy sand. 

Proc. N. M. 85——1 
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1. Noturus flavus, Rafinesque. 

One taken in the river. 

2. Amiurus nebulosus, Le Sueur. 

Anal rays 22. 

3. Ictalurus punctatus, Rafinesque. 

' Very common in the river channel; also in the bayou. 

4. Ictiobus velifer, Rafinesque. 

Common in the river. 

Bluish silvery above, silvery below, with darker streaks ‘along the 

rows of scales. Paired fins red; other fins pale olive. Mouth small, 
the snout projecting much beyond it. Longest dorsal rays reaching 

nearly to end of fin in adult, rather shorter in the young; D. 26. Scales, 

7-37-5. Head, 4 in length; depth, 3. 

No one has yet obtained sufficient material for the thorough study of 

the Buffalo fishes. At present we regard the group called Carpiodes as 

containing three distinct species. J. cyprinus, Le Sueur, found only 

east of the mountains, and characterized by the nearly smooth, scarcely 

striate opercle, and by the small size of the eye. J. carpio, distin- 

guished by the elongate form, short head and low dorsal fin, and JI. vel- 
ifer having the general form of I. cyprinus and a strongly striate opercle 

like I, carpio. 
Among the specimens referred to J. velifer, we find much difference 

in the form of the body, the size of the head, the position of the mouth, 

the size ef the eye, and in the height of the dorsal fin. We find indi-, 

viduals corresponding more or less perfectly to the descriptions or the typi- 

cal examples of J. tumidus, damalis, grayi, thompson, bison, velifer, selene, 

cutisanserinus, and difformis, as well as others apparently in all degrees 

intermediate. Hither all constitute one polymorphous species, or else 

we have as yet failed to separate individual from specific characters, and 

the latter still remain to be detected. Generally no doubt exists in re- 

gard to I. carpio (=nummifer, Cope), and I. cyprinus (=vacca, Agassiz), 

but puzzling and variant specimens of these are occasionally found. 

5. Moxostoma macrolepidotum duquesnei, Le Suenr. 

Common in the river. D. 12 to 14. 

6. Campostoma anomalum, Rafinesque. 

But one specimen seen—in Village Creek. 

7. Hybognathus nuchalis, Agassiz. 

A specimen agreeing entirely with the ordinary nuchalis type, but 

much darker in color. : 
In life, light green, silvery below, with dark punctulations. A black 

vertebral streak and a rather distinct dusky lateral band, not ending in 

&@ spot at base of caudal. Caudal yellowish. 
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8. Pimephales promelas, Rafinesque. 

(Coliscus parietalis, Cope, Hayden’s Geol. Survey Wyo., 1872, 437.) 

Many specimens taken in Village Creek and in the bayous. These 

agree fully with Cope’s description of Coliscus parietalis, and differ con- 

siderably in appearance from the adult of Pimephales promelas. On 

comparison of our specimens with large series of the latter species we 

find what appears to be a complete gradation, and we have no doubt 

that Coliscus is simply the immature form of Pimephales. 
In life, light green above, the scales edged with darker; a plumbeous 

band formed of dark points along the side, ending in a faint spot at 

base of caudal; a dusky dorsal streak; a dark dash on upper part of 

opercle. Fins plain, the caudal a little yellowish, with some dark 

points. 

Body more elongate than in the adult Pimephales, the head less 

deep. Caudal peduncle very long. Fins small. Scales small, crowded 

above; lateral line appearing on some 5 to 15 scales. Dorsal fin in- 

-serted above ventrals. 

Head 41; depth 48. Scales 43. Teeth 44, scarcely hooked. Intes- 

tines long. Peritoneum black. Mouth small, oblique, as in Pimephales. 

9. Pimephales notatus, Rafinesque. 

Common. 

10. Cliola vigilax, Baird and Girard. 

(Ceratichthys vigilax, Baird and Girard, Proc. Ac. Nat. Sci., Phila., 1853, 390. 
Cliola velox, Girard, 1. c., 1856, 192. 

Cliola vivax, Girard, 1. c., 1856, 192. 

Hybopsis tuditanus, Cope, Trans. Amer. Phil. Soc., Phila., 1866, 381. 

Alburnops taurocephalus, Hay, Proc. U. S. Nat. Mus., 1880, 503. 

Hypargyrus tuditanus, Gilbert, Proc. U. S. Nat. Mus., 1884, 200.) 

Examination of a very large series of specimens of this widely dis- 

tributed and very abundant species in the National Museum leaves no 

doubt that all the above names refer to a single species. Among these 
are the types of Cliola vivax and Alburnops taurocephalus, as well as 

that of Professor Gilbert’s description above cited. As this species is 

the original type of the genus Cliola, that name becomes equivalent to 

Hypargyrus, Forbes, and must be used for this group if its separation 

from Notropis be approved. Our specimens agree well with Gilbert’s 

description. 

In life, light green above, the scales slightly edged with darker; a 

distinct plumbeous lateral band, narrower than in Pimephales notatus; 
a distinct round black spot at base of caudal. Belly silvery. Fins 

mostly creamy, the dorsal with a sharply-defined black spot in front, 

surrounded by yellowish. 

As already noticed, this species bears much resemblance to Pimepha- 

les notatus. It has, however, a more terminal mouth, with the gape 

slightly oblique. Its coloration is paler, with the dark markings, es- 
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pecially the dorsal spot, much more sharply defined, less blended with 

the surrounding coloration. 

Common in the river. 

11. Notropis deliciosus, Girard. 

(Moniana deliciosa, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 199. 

Hybopsis missuriensis, Cope, Hayden’s Geol. Surv. Wyo., 1872, 437.) 

Rather common in the river. 

Our specimens are undoubtedly identical with Hybopsis missuriensis, 

Cope. We have lately found the types of Moniana deliciosa, Girard. 

These have 35 or 36 scales in the lateral line, and we are unable to dis- 

tinguish them from H. missuriensis. The latter in turn agrees fully with 

H. stramineus, Cope, except that in the latter (found east of the Missis- 

sippi River) the scales are rather smaller in size. 

Seven specimens from White River, Indiana (stramineus), show the fol- 
lowing numbers of scales: 34, 36, 36, 37, 37, 38, 38. Two from Cumber- 
land River (deliciosus), 34, 34. Eleven from Des Moines River (delicio- — 

8us), 32, 32, 33, 33, 33, 33, 33, 34, 34, 35, 35. We regard, then, strami- 

neus as a scarcely tangible variety of deliciosus. Hybopsis longiceps, Cope, 

and H. volucellus, Cope, are probably also varieties ef the same species. 
Minnilus microstomus, Rafinesque, may bethe same as longiceps or stra- 

mineus, but it is too briefly described to justify us in using the name. 

Our specimens of NV. deliciosus vary somewhat in color, some being in 

life very pale green, silvery below, with traces only of a vertebral streak, 

and no dark punctulations along the lateral line. Others are darker, 

the scales dark-edged, a strong dark vertebral line, and numerous dark 

points along the sides of the body and of the snout. Fins pale. 

12. Notropis gilberti, sp. nov. 

(? Alburnus lineolatus, Agassiz, Bull. Mus. Comp. Zool. 1863, 9; ? Leuciscus line- 

olatus, Giinther, vii, 260; ?? Hybopsis scylla, Cope, Hayden’s Geol. Surv. 

Wyo., 1872, 438.) 

Common in Village Creek; not seen in the river. 
As this species was later found in abundance in tributaries of the 

Osage River, the original locality of the Alburnus lineolatus of Agassiz, 

we have tried to identify our specimens with te latter species, although 

the original description is of very little value. 

Hybopsis scylla, Cope, is perhaps the same species, but the description 

is not very satistactory. As, however, both lineolatus and scylla are 

said to have the teeth 4-4, we have deemed it safest to apply a new 

name to our species. 

Color, greenish above, paler below; the sides with numerous dark 
points, which form an obscure dusky lateral band, which ends in a-faint 

spot; a dusky dorsal streak; top of head dusky ; fins, soiled whitish. 

Form more elongate than that of N. deliciosus, with longer, slenderer 

head, longer and more contracted caudal peduncle. Head long and low, 
flattish above and rather broad. Snout moderately decurved; 3? in 

head. Mouth rather large, nearly horizontal, the maxillary extending 
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to beyond the front of the eye, its length 32 in head. Lower jaw in- 

cluded, little shorter than upper. Eye small, smaller than in N, delicio- 

sus, 4 in head; its length scarcely greater than interorbital width. 

Seales rather smaller than in N. deliciosus; those in front of dorsal 

somewhat reduced, about 17 in number. Lateral line somewhat de- 

curved. Breast naked, or nearly so. 

Dorsal fin rather high, its longest rays 14 in head, its insertion slightly 

behind base of ventrals, near middle of length of body. Caudal pedun- 

cle slightly longer than head. Pectoral moderate, not reaching ventrals. 

Head 4 in length; depth, 5. D. 8; A. 9. Seales, 5-34 to 36-4. 

Teeth, 1,4-4,1. Length, about 24 inches. 

13. Wotropis whipplei, Girard. ; 

(Cyprinella whipplei, Girard, Proe. Ac. Nat. Sei. Phila., 1856, 198. 
Cyprinella analostana, Girard, Proc. Ac. Nat. Sei. Phila, , 1859, 38.) 

Exceedingly common in the river channels. The lower fins in the 

males are of a bright creamy yellow. 

On comparison of specimens of N. analostanus from various regions 

with specimens of WN. whipplet, among them Girard’s original types, we 

are unable to detect any differences, except that in the Arkansas exam- 

ples (zhipplet) the body is rather more elongate. 

14. Notropis megalops, Rafinesque. 

(Cyprinus megalops, Rafinesque, Amer. Monthly Mag., 1817, 120=Cyprinus 

cornutus, Mitchill, Amer. Monthly Mag., 1818, 324.) 

A single specimen taken in Village Creek. 

It seems necessary to adopt Rafinesque’s name for this species, as it 

is earlier than that given by Mitchill. His description applies very well 

to NV. cornutus, and in his manuscript note-books we find his original 

drawings and notes, which render the identification almost certain. 

15. Notropis boops, Gilbert. (?) 

Two small specimens were obtained, which we are unable certainly to 

identify at present. 

Color, pale green, silvery below; fins, pale; no distinct markings. 

Hye large; mouth short, oblique, the lower jaw projecting. Scales, 

about 40. <A, 8; teeth, 2, 4-4, 1. They belong, ‘perhaps, to Notropis 

boops. 

16. Notropis rubrifrons, Cope. 

(Alburnus rubrifrons, Cope, Proc. Acad. Nat. Sci. Phila., 1865, 85. 

Alburnellus percobromus, Cope, Hayden’s Geol. Surv. Wyo., 1870, 440.) 

Rather scarce, in the river channel. 
These specimens and others obtained farther west appear to repre- 

sent Cope’s percobromus. We cannot, however, separate it from N. 

rubrifrons. 
Color, light green in life, silvery below, with reddish lateral and ver- 

tebral streaks; head, reddish above; fins, pale; the base of dorsal red- 
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dish; upper lip dusky; scales little edged with darker; base of caudal 

a little dusky. Head, 4; depth, 53; scales, 63-38-4. © 

17. Phenacobius mirabilis, Girard. 

(Exoglossum mirabile, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 191. 
Sarcidium scopiferum, Cope, Hayden’s Rept. Geol. Surv. Wyo., 1872, 440. 

Phenacobius teretulus liosternus, Nelson, Ball. Ills. Lab. Nat. Hist., 1, 1876, 46. ) 

Rather scarce, in the river. 

Very pale greenish, silvery below; a silvery lateral stripe, rather dis- 

tinct; a conspicuous black spot at base of caudal, smaller than eyes 

fins, pale. Seales, 7-50-5 ; head, 44; depth, 43. ; 

On comparing Snorous specimens of Phenacobius mirabilis we find 

two types which we at first took for two distinct species or varieties, but 

which seem to intergrade fully. One of these (mirabilis) has the scales 

comparatively small and with their outlines blended, not emphasized 

by dark edgings. The following is the count of the scales: Des Moines 

River, 49, 50; Illinois River, 50; Fort Smith, Arkansas, 52. Other 

specimens (scopifer) from Illinois, lowa, Missouri, Arkansas, Texas, &c., 

have scales larger, with dusky and therefore sharply defined edges ; 

their numbers 43, 43, 44, 44, 44, 45, 45, 45 in eight specimens. There 

is no other tangible difference, and we refer all to P. mirabilis. 

18. Hybopsis storerianus, Kirtland. 

(Rutilus storerianus, Kirtland, Boston Journal Nat. Hist., 1, 71, 1842. 

Hybopsis storerianus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 211. 
Ceratichthys lucens, Jordan, Proc. U. S. Nat. Mus., 1879, 238, not 

Hybopsis storerianus, Cope, Leuciscus storerianus, Giinther, or Cliola storertana, 
Jordan & Gilbert, which are Notropis hudsonius amarus. ) 

Very abundant in the current of the river; next to NV. whipplei, the 
most common fish in the river. 

The specimens called Hybopsis storerianus by Girard are still pre- 

served in the National Museum. They belong to the species lately 

described as Ceratichthys lucens, and we are now convinced that this is 

the original storerianus of Dr. Kirtland. This species is far more widely 

distributed and abundant in the West than has been hitherto supposed. 

Color in life, light olive above, bright silvery below; scales above 

with a few dark points along their edges; sides with a bright silvery 

band, above which is a green-stripe, which is visible in certain shades. 

Sides with faint golden and bluish shades. Fins pale, the caudal dusky 

at base, a little milky at tip. 
Teeth usually 1, 44,0, not 4-4. Barbel very conspicuous. Preorbital 

bone large, silvery. 

19. Hybopsis hyostomus, Gilbert. 

A few small specimens found in the river. These agree with Gil- 

bert’s original types of Nocomis hyostomus. The ‘black parasitic 

specks” mentioned by Professor Gilbert are found in all specimens of 

this species, and are apparently permahent color markings, rather than 

parasites. 
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20. Hybopsis dissimilis, Kirtland. 

Rather rare in the river. 
Light green above, irregularly speckled above with darker, some of 

the scales being wholly or partly dusky; more of these on back of tail; 

lower parts silvery; a faint plumbeous lateral shade; several dusky 

roundish blotches on sides of body, the one near base of caudal most 
distinct ; some yellowish behind this and on snout; a blackish area be- 

‘hind nostrils ; fins a little yellowish. Maxillary extending to below nos- 

trils. Head, 4 in length; depth, 4%. Scales, 6-42—-5. 

These specimens are paler in color than is usual in H. dissimilis, the 
body is less slender and the scales are larger. Similar specimens have 

been taken from White River, Indiana. Examination of a very large 

series shows some intergradation between these two forms which are 

probably not distinct species. The case seems to be parallel with that 

of Phenacobius mirabilis. 

21. Hybopsis biguttatus, Kirtland. 

One specimen taken in the river. 

22. Semotilus atromaculatus, Mitchill. 

A few specimens from Village Creek. Scales 60. 

23. Pomoxys annularis, Rafinesque. 

Young very common in the bayous. 

24. Lepomis humilis, Girard. Rice 
Two small specimens. 

25. Lepomis cyanellus, Rafinesque. 

Common. 

26. Micropterus dolomiei, Lacépéde. 

Common. 

27. Hadropterus evides, Jordan and Copeland. 

A few in the river channel. 

These differ somewhat in coloration from Sper taken in White 

River, Indiana. 
Light clear olive, shaded with light green; sides with rather faint 

broad green cross-bars about twice as wide as the interspaces, which 

are light orange, the color deepening to an orange spot on the middle 

line of the side, on each cross-bar. Some light orange on back of tail 

and on base of caudal. Cheeks pale, translucent. <A distinct, oblique, 

light yellow [stripe] from below eye, upward and backward across tem- 

poral region. A curved green bar behind pectoral. Top of head and 

snout rusty orange. Lower parts and lower fins pale. Spinons dorsal 

entirely rusty red, its basal part mostly red, the outer orange; no black 

spot on dorsal. Soft dorsal and caudal translucent, the latter light 

orange at base. 

Palatines with teeth. Nape scaly; breast naked; cheeks naked; oper- 
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cles sealy. Head, 34 in length; depth, 54. D. XI-12; A.II,9. Scales, 
9-65 to 67-11. 

The scales are a little smaller than in Indiana specimens (lat. 1. 63), 
but probably no permanent distinction exists. 

28. Hadropterus phoxocephalus, Nelson. 

Not abundant in the river channel. D. XII-13. Lat. 1. 70. 

29. Boleosoma olmstedi maculatum, Agassiz. 

Common in Village Creek. 

30. Ammocrypta clara, sp. nov. 

Allied to Ammocrypta pellucida, but with the squamation much less 

perfect. 

' Head, 44; depth, 8. D. XIJ-10; A.I,8. Lat.1.69. Length, 24 inches. 
Body elongate, hyaline, subcylindrical, formed as in A. pellucida. Head 

formed as in A. pellucida, the snout a little more acute. Mouth sub- 

terminal, the upper jaw protractile, the maxillary extending nearly to 

front of eye, its length 4} in head. Teeth rudimentary, excessively 

minute, appreciable along the edge of the jaws only with the lens, none 

evident on vomer. Eye moderate, 44 in head, nearly as long as snout 

and more than double -the width of the narrow, grooved, interorbital 

space. Cheeks and opercles with rather few thin scales imbedded in 

the skin. Opercular spine well developed. Gill membranes very little 

connected. 

Body naked, except for a strip of scales along the lateral line, con-. 

sisting of 5 or 6 series of small, imbedded, wide-set, ctenoid scales. 

On the caudal peduncle this band widens out, covering the whole depth 

of the tail. 

Fins of moderate height, developed about as in A. pellucida. Ven- 

trals slightly shorter than pectorals, which are a little shorter than 

head. 

Color in life, translucent, yellowish on top of head. Some dark points 

on snout, middle of back, and tail; a few along lateral line. Traces of 

faint orange spots along sides, connected by a lateral streak. Two dark 

spots, one before the other at base of caudal. Fins all pale. 

A few specimens taken in a sandy part of the river opposite Ottumwa. 

Specimens were also obtained in Red River at Fulton, Arkansas, and 
in the Sabine River at Longview, Texas. 

B.—Chariton River. 

The Chariton River at Chariton, Iowa, is a narrow, sluggish stream. 
with a muddy or sandy bottom, in summer reduced to a succession of 
greenish pools of dirty water. 

1. Noturus gyrinus, Rafinesque. 

Young specimens. 
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2. Amiurus melas, Rafinesque. 

3. Catostomus teres, Mitchill. 

4. Pimephales promelas, Rafinesque. 

Adults brassy olive, the head blackish. Pectoral and caudal dull 

reddish. Dorsal with a large black spot on the anterior rays. Several 
young specimens (‘ Coliscus”) also taken. 

5. Notropis deliciosus, Girard. 

Common. | 

6. Notropis gilberti, Jordan & Meek. 

7. Notropis lutrensis, Baird & Girard. 

(Leuciscus lutrensis, Baird & Girard, Proc. Acad. Nat. Sci. Phila., 1853, 391. 

Moniana gibbosa, pulchella, couchi, rutila, and gracilis, Girard, 1. c. 1856, 199-201. 

Hypsilepis iris, Cope, Wheeler’s Expl. W. 100th Mer. v, 653, 1876. 

Moniana jugalis, Cope, Hayden’s Geol. Surv. Wyo., 1-72, 439. 

Cyprinella forbesi, Jordan, Bull. Ils. State Lab. Nat. Hist. ii, 57, 1878.) 

We have examined the typical examples of all the nominal species 

above enumerated, as wellas many other specimens from various streams 

between Illinois and Mexico. We are unable to point out any perma- 

nent distinctive characters whatever among them, and regard all as 

belonging to a single species. Considerable variation in form is shown 

in any large series. The types of gibbosa and forbesi being very deep 

(depth more than 4 length), while other specimens (especially females) 

are more elongate (depth 2 to 4 length). Similar variations occur in 

Notropis megalops, Notropis whipplei, and other widely diffused species. 

Of the other species called by Girard “ Moniana,” deliciosa, nitida, and 

proserpina, seem to be valid species, of the “‘stramineus” type. Aurata 

is close to lutrensts, having the head heavier, the mouth more inferior. 

Frigida (=leonina and complanata probably—these two lost) has rather 

smaller seales (lat. 1. 37) and the body more elongate. Letabilis and 

formosa we are unable to find. The latter is probably a distinct species. 

In life, the male-of . lutrensis is olivaceous above; edges of scales 

light clear blue, this color especially distinct in a broad saddle at the 

nape, which extends downward to the pectoral; this bar of a clear 

vitriol blue. Behind this and parallel with it is a scarlet area. Oper- 

ele scarlet. Front of head crimson. Dorsal fin creamy, shaded. with 

dusky. Other fins light clear blood-red. A slight dusky area at base 

of caudal. No black blotch on chin (in Iowa specimens; this usually 
present in Texas examples). 

Females are light olive, the fins dull red. Immature examples are 

variously intermediate. Scales pretty constantly 6-34-3. 

8. Notropis rubrifrons, Cope. 

One male specimen. Silvery; upper part of head, sides of breast, base 

of dorsal, pectoral, and eaudal, bright light brick red. Anal rays 9. 
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9. Notropis megalops, Rafinesque. 

10. Semotilus atromaculatus, Mitchill. 

11. Lepomis cyanellus, Rafinesque. 

12. Etheostoma iowe, sp. nov. 

Three specimens. In life, hight green, finely blotched with darker 

green; a dark-green blotch on opercle ; a dark stripe below eye. Lower 

fins plain. Spinous dorsal shaded with light red, its edge darker red, 

almost black on the posterior edge. Soft dorsal and caudal barred 

with green speckles. 

Head, 32; depth, 54. D.IX-11; A. I1,7. Scales, 5-59-9. Lateral 

line with tubes on 28 scales. Length, about 2 inches. 

Body rather more elongate than in H. jessie (=asprigenis, Forbes), the 

caudal peduncle rather long and slender. Head moderately acute, the 

snout a little decurved, its length about equal to that of the eye, which 

is 5in head. Mouth small, nearly horizontal, the Jower jaw included, 

the maxillary reaching to opposite front of eye, its length 4 in head. 

Teeth rather small. Preopercle entire. Opercular spine strong. Gill 

membranes scarcely connected. No black humeral: scale. Cheeks, 

opercles, and nape closely scaled. Breast naked. Top of head with- 

out scales. 

Seales smaller than in #. jessie. Lateral line straight, ceasing near 

the middle of the body. 

Fins all low, the spines slender. Dorsal fins well separated, caudal 

subtruncate. Pectorals 14 in head. 

This species much resembles H. jessie, and may prove to be identical 

with it. Numerous specimens of the latter from [linois (typical of P. 

asprigenis) have been compared with the tvpes of H. iowa. ‘H. jessiae 

is less elongate, with Jonger and higher fins, and we find but 47 to 50 

scales in its lateral line. Otherwise, no difference of importance ap- 

pears. 

13. Boleosoma olmstedi maculatum, Agassiz. 

Not uncommon. 

C.—Hundred and Two River. 

The two forks of the Hundred and Two River, near Bedford, Lowa, 

have the same character as the Chariton River, the bottom being still 

more muddy and the current equally sluggish. An abandoned stone 

quarry at Bedford has become filled with water from the river, and in 

this reservoir we obtained many specimens. 

At Maryville, Missouri, the river is considerably larger than at Bed- 

iord, and has more current. The general character of the stream is, 

however, similar. Specimens were obtained at both these localities. 

1. Noturus flavus, Rafinesque. 

2. Amiurus melas, Rafinesque. 

These specimens correspond exactly to the type of Amiurus eragini, 

Gilbert (Bull. Washburn Soc. Nat. Hist., 1883) and also to the type of 

—re eee 
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Amiurus obesus, Gill, also from Kansas. It differs from A. nebwlosus in 

the much shorter pectoral spines, as well as in the shorter anal. 

3. Ictalurus punctatus, Rafinesque. 

4. Ictiobus velifer, Rafinesque. 

5. Catostomus teres, Mitchill. 

6. Hybognathus nuchalis, Agassiz. 

A single dusky specimen, similar to that taken in the Des Moines. 

7. Pimephales promelas, Rafinesque. 

Many specimens taken in the quarry. They exhibit much variation 

in form and coloration, depending on age and sex. Some of them have 

the lateral line complete, thus corresponding to Hyborhynchus nigellus, 

Cope ( ¢), and Hyborhynchus confertus, Grd. (2 ), while others have the 

tubes as little developed as usual in Eastern examples. 

Most of the Kansas specimens of this species examined by us have 

the lateral line complete, or nearly so, while those from farther Kast 

have it always incomplete. The former possibly represent a tangible 

subspecies (confertus). 

8. Pimephales notatus, Rafinesque. 

9. Notropis deliciosus, Girard. 

10. Notropis topeka, Gilbert. 

(Cliola topeka, Gilbert, Bull. Washburn Soc. Nat. Hist., 1884.) 

Our specimens are identical with Professor Gilbert’s original types, 

with which they have been compared. 

Males, in life, greenish, with bluish reflections and a bluish lateral 

stripe; a dark dorsal streak; scales above edged with darker. Snout, 

iris, cheeks, opercles, and sides flushed with red. Fins all bright 

crimson. 

Female similar, the fins pale, a small blackish spot at base of caudal. 
Teeth, 4-4; lat. 1.35; anal rays, 8; depth, 4 in length; eye, 34 in head; 

18 scales before dorsal. 

Numerous specimens taken in the quarry. 

11. Notropis lutrensis, Baird & Girard. 

Abundant. 

12. Notropis umbratilis, Girard. 

Alburnus umbratilis, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 193. (9). 

Notropis nigripinnis, Gilbert, Bull. Washburn Soc. Nat. Hist., 1884. 

Our specimens are identical with the original types of N. wmbratilis, 

as we have ascertained by direct comparison. 

The types of N. nigripinnis are larger in size than any of our speci- 

mens or any of Girard’s. They are also deeper in body and with blacker 

fins. 

As, however, we find the differences due to age and sex considerable 

in our specimens, we have no doubt of the identity of nigripinnis with 
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umbratilis. The species is a genuine Lythrurus, as stated by Gilbert, 

and is closely related to N. ardens, differing in coloration, in the more 

compressed form, and smaller eye. 

Young male, in life steel-blue, smutty above with dark spots ; a dark 

curved bar on scapular region. Top of head dusky, flushed with rosy. 

Caudal brick-red, with dark punctulations. Dorsal ‘black, except at 

base mesially. No distinct black spot at its base in front. Pectorals, 
ventrals, and anal dusky, the anal tinged with rosy. 

Females very pale, plain greenish, with dark punctulations above 

and at base of dorsal and anal. A dark dorsal streak ; a black seapu- 

lar bar, as inthe male. Dorsal and anal pale, with dusky cross-shades ; 

- darker in larger speeimens. Lat. 1. 40 (44 in type of wnbratilis). 

Depth about 32 in length in females. 

13. Notropis megalops, Ratinesque. 

Common. The specimens taken here, as elsewhere in Iowa and Mis- 

souri, are very slender in form. 

14. Phenacobius mirabilis, Girard. 

15. Hybopsis biguttatus, Kirtland. 

16. Semotilus atromaculatus, Mitchill. 

17. Lepomis humilis, Girard. 

Very abundant in the quarry. 

In life, green above ; belly more or less orange, its hue varying from 

golden to red. Opercular flap large, surrounded by a broad whitish 

margin. Posterior part of body and dorsal and caudal fins usually but 

not always with some dark-green spots. Some of these are always 

present on base of caudal. Some scattered spots of deep scarlet, about 

as large as pupil on sides of body ; these usually very distinct. Opercle 

with larger (orange) spots. Three narrow orange stripes across cheeks. 

No blue on cheeks. Both dorsals broadly margined with orange. Cau- 

dal dusky, reddish on lower lobe only. Anal deep-orange or golden, 

darkest anteriorly. Ventrals a little paler ; pectorals pale. One speci- 

men had, in life, only deep olive-green spots, the belly and lower fins 

pale; no red or orange anywhere. 

18. Lepomis cyanellus, Rafinesque. 

19. Boleosoma olmstedi maculatum, Agassiz. 

De PX 138: Dat. 12 46. 

D.—Missouri River. 

The Missouri River at Saint Joseph, Missouri, is shallow, muddy, full 

of quicksands and snags, with a considerable current in places, the 

bottom in such cases being hard; in other places so charged with soft 

mud as to render it impossible to haul the seine. The seining done by 

us was on the Kansas shore, opposite the city. A few specimens were 

obtained from fishermen and a few others from a dirty slough. 
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. Lepidosteus osseus, L. 

. Leptops olivaris, Rafinesque. Flat-head Cat. 

. Amiurus melas, Rafinesque. 

. Amiurus natalis, Rafinesque. 

1 

4 

3 

4 

5. Ictalurus punctatus, Rafinesque. 

6. Ictalurus furcatus, Rafinesque. 

7. Ictiobus cyprinella, Cuv. & Val. Common Buffalo. 

8. Ictiobus urus, Agassiz. Razor-back Buffalo. 

9. Ictiobus bubalus, Rafinesque. Sucker-mouth Buffalo. 

There appear to be three species represented among the Buffalo fishes 

taken at Saint Joseph, and these seem to correspond to the three spe- 

cies given in the Synopsis Fish. N. A. The whole group is much in 

need of thorough revision, but sufficient material does not yet exist in 

any collection. J. bubalus can generally be distinguished, but we can- 

not yet discriminate the young of J. cyprinella and J. urus, and more 

than three species may perhaps exist. 

10. Ictiobus carpio, Rafinesque (35883). 

A specimen 1 foot long is rather dusky in color. Head, 42 in length; 

depth, 35; the form, subfusiform; the back somewhat arched behind 
nape; anterior rays of dorsal about half length of the fin; eye about 
44 in head; muzzle short, rather conic, somewhat projecting; D. 27; 

scales, 40-14; opercle, coarsely striate. 

11. Hybognathus nuchalis placita, Girard. 

We have compared our specimens with the original types of Hybog- 

nathus placita and can find no differences. The specimens look some- 

what unlike the ordinary nuchalis, but no difference of importance 

seems to exist. The eye in placita is a little smaller than the average 

in nuchalis, the sides are more silvery, and the caudal peduncle possi- 

bly a little deeper. 

12. Notropis deliciosus, Girard. 

Described from Saint Joseph as Hybopsis missuriensis, Cope. 

13. Platygobio gracilis, Richardson. 

Abundant in the current of the river. Platygobio pallidus, Ferbes, 

(Synopsis Fish. N. A., 220) is probably the young of this species. 

14. Hybopsis gelidus, Girard. 

Abundant in the river channel. 

In life everywhere very pale, the sides silvery, without dark spots or 

punctulations, the lower lobe of the caudal blackish. 

Head, 4 in length; depth, 53; Lat. 1. 44; length, 2 inches. 

Body slender, somewhat compressed. Head short, spongy in texture, 

its anterior profile bluntish, the thick snout overhanging the mouth. 

Mouth rather large, slightly oblique, the lower jaw included. Maxillary 
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not reaching front of eye, its length 23 in head. Barbel conspicuous, | 

as long as eye. A raised rim above nostrils on each side, the space be- 

tween them concave. Snout long, 22 in head. Eye very small, placed — 

high, 45 in head. Interorbital space flattish, about as wide as eye. 

fing all very high, the pectorals somewhat filamentous, reaching past 

front of dorsal, a little longer than head. Dorsal elevated in front, its — 

longest rays senile longer than head, its insertion nearly over that of . 

the long ventrals. Caudal long, very fuente forked, its lobes 34 in body. — 

This species is closely related to H. hyostomus, H. estivalis (= sterletus), 

H. montanus, H. labrosus, and H. zanemus. These species form a group 

by themselves (perhaps worthy of generic distinction from Hybopsis), 
characterized by the great development of the maxillary barbel, and 

by their small size and feeble structure. All seem to abound chiefly in 

flowing water, especially in river channels. 

15. Dorosoma cepedianum, Le Sueur. 

16. Hyodon alosoides, Rafinesque. 

17. Micropterus salmoides, Lacépéde. 

18. Lepomis cyanellus, Rafinesque. 

19. Lepomis pallidus, Mitchill. 

20. Pomoxys annularis, Rafinesque. 

21. Stizostedion canadense, Smith. 

22. Aplodinotus grunniens, Rafinesque. 

E.—Tabo Creek. 

Tabo Creek, about 6 miles east of Lexington, Missouri, is a small trib- 

utary of the Missouri. River, rather swift and muddy. At the time of 

our visit its waters had risen on account of heavy rains, s0 that we 
got but few fishes. In the U.S. National Museum is a specimen (35758) 
of Hnneacanthus eriarchus taken in this stream by Dr. P. R. Hoy. 

Amiurus melas, Rafinesque. 

. Ictalurus punctatus, Rafinesque. 

. Notropis deliciosus, Girard. 

Notropis lutrensis, Baird & Girard. 

Phenacobius mirabilis, Girard. 

. Semotilus atromaculatus, Mitchill. 

. Hyodon alosoides, Rafinesque. 

. Dorosoma cepedianum, Le Sueur. 

ONNAOAPR WN EH . Lepomis cyanellus, Rafinesque. 

F.—La Mine River. 

Two tributaries of La Mine River were examined—Blackwater Creek 
at Brownsville, Saline County, Missouri, and Flat Creek, near Sedalia. 
The former is muddy and swift, and at the time was swollen by fresh- 
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ets. Flat Creek and its Spring Fork are clear and gravelly, being the 

only streams mentioned in this paper in which the bottom can be seen 

where the water is a foot in depth. Most of the specimens enumerated 

below are from Flat Creek : 

1. Noturus flavus, Ratfinesque. 

2. Amiurus melas, Rafinesque. 

3. Ictiobus velifier, Rafinesque. (Carpiodes bison, Agassiz). 

Similar to specimens obtained later at Clinton. Scales, 48-14. 

. Catostomus teres, Mitchill. 

. Moxostoma macrolepidotum duquesni, Le Sueur, 

. Pimephales notatus, Rafinesque. 

4 

5 

6. Campostoma anomalum, Rafinesque. 
me 

8. Notropis lutrensis, Baird & Girard. 

9 . Notropis deliciosus, Girard. 

10. Notropis umbratilis, Girard. 

11. Notropis megalops, Rafinesque. ‘‘ Shiner.” 

12. Notropis rubrifrons, Cope. 

13. Notemigonus americanus chrysoleucus, Mitchill. 

Many specimens from a slough of Blackwater Creek. These are un- 

usually slender in form, and in one of them the lateral line is developed 

only on the anterior half of the body. A. 12; Lat. 1. 54. 

Comparison of numerous specimens of Notemigonus americanus and 

chrysoleucus leads us to consider them as geographical varieties of one 

species, the northern form (chrysoleucus) having fewer anal rays and 

the scales more crowded and less regular. The following is the count 
of numerous examples: 

Americanus, 
Anal. Scales. 

APIO Pre se ays tales 2 cers siete iets eeinaie cls Bootes Gap oocophouones Sooo GeOASE 15 46 

CUTIE TED sy PSI ON TE a aE 15 46 

RMR AC em oi atc acted cial aie Saabs ee en ket eat ola cate oils ils 15 50 

SEE LATED (SLC sei Si ee TAR PE A A es EPR a 15 46 
COMMA SNC p hereto Mae oc siete ares mayen mrelsiale Grete emits warecetbpmomtar cats Soe 17 46 

UO OMUN DLA eC ape ete a aioe ail aterm are cis cinch nlmreca cease ele obia cud cele ets 17 43 

SOUR IRR a avec <lominieiscaslcienaclece dae sucarncustlsca apes scuimeN ec 15 44 

DY CTT ERG G5 LS ag ep Uy yy SP Oe 17 44 

Chrysoleucus. 
INDVOESCOb aerate criss sins coed scsaciecwacweeueene the ce ea 13 51 

SUSE URE NE] a ES (5) en RR PSP eR CS LEN AC RA gt ee WR 12 47 

INE CUray A eNom see teeters ers ela kc a tala les ete Le MUN MR AINE RINE LMI 14 48 
J HOLT TEC ois aes 1 120 HS Seem As eae ee RU pa 12 48 
ONG LMENOL CHOU MOMLA 2. 5 5).)2 5 c0..x eto ieossmoMese Nate rated tec ti oo 12 48 

LINING ETS ECS a cA Oa 13 51 
PEUDTROTER ENO] BATA ET RSNA DR La Des 14 48 

NSCS a A ip te al edit) a A eo 12 54 

RNERAIT WEI Mer AON LS i oL AN eG a Sw LS Co omit at 13 49 
VEeeBs STC (EIB SST cE SORT go nA any OR eS 13 46 
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14. Phenacobius mirabilis, Girard. 

15. Hybopsis biguttatus, Kirtland. Blue Chub. 

16. Semotilus atromaculatus, Rafinesque. Riffle Chub. 

17. Labidesthes sicculus, Cope. Clear Tail. 

18. Micropterus salmoides, Lac. 

19. Lepomis cyanellus, Raf. 

20. Lepomis humilis, Girard. 

21. Pomoxys annularis, Raf. 

22. Boleosoma olmstedi maculatum, Agassiz. 

23. Etheostoma variatum spectabile, Agassiz. 

This variety, abundant in the clear waters of Missouri, seems to differ 
from the typical variatum (= cerulea, Storer) only in the distinctness of 
the dark streaks which run along the series of scales along the sides of 

the back. No specimens having exactly this coloration have been ob- 

served east of Western Illinois, nor has the typical variatum been seen 

west of the Mississippi River. 

24. Aplodinotus grunniens, Raf. 

G.—Osage River. 

Specimens were selected by us in Grand River, a large branch of 

the Osage River at Clinton, Missouri, a moderately clear stream, having 

some current, and at Tabo Creek at Calhoun, a similar stream, much 

smaller in size. In both the bottom is of clay, with some rock and 

gravel. 

. Lepidosteus osseus, L. 

. Woturus flavus, Rafinesque. 

Amiurus melas, Rafinesque. 

. Leptops olivaris, Rafinesque. 

. Ictalurus punctatus, Rafinesque. 

. Ictiobus velifer, Rafinesque. 

Specimens correspond apparently to the Carpiodes bison of Agassiz. 

Head, 44 in length; depth,24. Longest dorsal rays not extending quite 

to the end of the fin. Eye large, 4in head. Dorsal rays, 24. Scales, 

36-12. Opercle coarsely striate. 

AaPWNM He 

7. Catostomus teres, Mitchill. 

8. Campostoma anomalum, Rafinesque. 

9. Pimephales notatus, Rafinesque. 

10. Cliola vigilax, Baird & Girard. 

11. Notropis deliciosus, Girard. 

12. Notropis gilberti, Jordan & Meek. 

13. Notropis dilectus, Girard. 

(Alburnus dilectus, Girard, Proc. Ac. Nat. Sci. Phila., 1856, 193. 

Alburnus oligaspis, Cope, Proc. Ac. Nat. Sci..Phila., 1864, 282.) 

The specimens from Grand River agree with others from Poteau River, 

and with the original types of Girard, which came also from the neigh- 

hood of Fort Smith. Alburnus oligaspis, Cope, seems to be the young of 

the same species. Its anal rays are 11 instead of 14, as stated by Pro- 

fessor Cope. 
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Vol. VIET, No.2. Washington, D.C. April 20, 1885. 

This species is related to NV. atherinoides (= rubellus), but it appears to 

be distinct. 

Color, pale greenish; sides, brightly silvery, a little rosy on the head 

and bases of the fins. Head shorter and less pointed than in N. rubri- 

rons, its length 44 in body. Eye large, longer than snout, 3 in head. 

Mouth oblique, smaller than in related species, the jaws subequal, the 

maxillary 34 in head, reaching front of eye. 

14. Notropis umbratilis, Girard. 

15: Notropis megalops, Rafinesque. 

16. Notropis lutrensis, Baird & Girard. 

17. Phenacobius mirabilis Girard. 

18. Hybopsis storerianus, Kirtland. 

19. Semotilus atromaculatus, Mitchill. 

20. Micropterus salmoides, Lac. 

21. Dorosoma cepedianum, Lac. 

22. Lepomis cyanellus, Rafinesque. 

23. Lepomis humilis, Girard. 

24. Hadropterus phoxocephalus, Nelson. 

Very abundant. 

25. Boleosoma olmstedi maculatum, Agassiz. 

26. Etheostoma variatum spectabile, Agassiz. 

Abundant. 

27. Aplodinotus grunnieus, Rafinesque. 

INDIANA UNIVERSITY, December 19, 1884. 

A 

— ON GSTRELATA FISHERI AND Gi. DEFILIPPIANA. 
— 

By ROBERT RIDGWAY. 

In the original description of G. fisheri (these “‘ Proceedings,” vol. 5, 

pp. 656-658), I tabulated for purpose of comparison what appeared to 
be the more striking differences between this species and (. defilippiana, 

Gigl. & Salvad., the diagnostic characters of the latter being derived 

from Mr. Salvin’s description and colored plate in Rowley’s ‘Ornitho- 

logical Miscellany,” part iv, p. 255, pl. xxxiii. The suggestion which I 

there made to the effect that ‘“‘ some of the differential characters adduced 
would (probably) not be found to hold good on actual examination of 

specimens” proves correct, aS I am able to discover by having the op- 

portunity of comparing specimens of the two species. The specimen of 

. defilippiana now before me is a male, and is labeled in Jules Ver- 

reaux’s handwriting. It belongs to the collection of the American Mu- 

seum of Natural History in New York City, and agrees very closely 

with the description and plate cited above, except in some rather un- 

important respects which will be alluded to further on. The locality 
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given on the label is ‘“‘Ocean Pacifique,” but some one has added in 

pencil ‘Coast of Peru.” 

GH. fisheri and Q. defilippiana are very distinct. The latter is de- 

cidedly less in general size, although the bill is absolutely larger than 

in GH. fisheri. The lower parts are entirely white, except on the sides 

of the breast, where there is an encroachment of the pure ash-gray of 

the nape. The top of the head is quite uniform gray, except anteriorly, 

where the feathers are bordered with white, producing a distinct squa- 

mation. The wings are entirely concolor on their outer surface, and 

the inner web of the outer tail-feather is wholly pure white. The diag- 

nostic characters of the two species should therefore be amended as 

follows: 

(@. fisheri.mLower parts chiefly smoky plumbeous on the surface, 

this color nearly uniform on belly and flanks; greater wing-coverts, 

secondaries and tertials silvery plumbeous, broadly edged with pure 

white, the lesser coverts uniform dusky in strong contrast; rectrices 

(except middle pair) white, transversely vermiculated on both webs 

with ash-gray; top of head white, spotted with dusky; feet, including 

webs, dusky, except basal portion of inner web and toe. Wing 10.15, 

tail 4 (graduated for .90 of an inch), culmen 1, tarsus 1.25,* middle toe 

with claw, 1.70. 

E. defilippiana.—Lower parts entirely pure white, except on sides of 

breast, which are ash-gray, like the nape. Outer surface of wings uni- 

form dusky; rectrices uniform ash-gray, except two outer pairs, which 

have inner webs white (the second finely sprinkled with gray towards 

end), the outer webs finely mottled gray; feet, including webs, pale- 

colored (fleshy in life), except outer side of outer toe, which is dusky. 
Wing, 8.70-9.00; tail, 3.80-4.00 (graduated for 1.00 inch); culmen 1.04— 

1.05; tarsus 1. 07-1. 12; middle toe with claw, 1.40. 

th pattern of paleew tion and in dimensions 4. defilippiana resembles 

much more closely the Gi. cooki; but the latter has the pileum and nape 

very much darker (dark sooty slate, almost black in some lights), all 

the rectrices gray on both webs, and the feet dark colored except basally. 

@. cooki is also a little smaller than @. defilippiana. 

SMITHSONIAN INSTITUTION, January 16, 1885. 

ote Bot CUCULLATUS, SWAINSON, AND ITS GEOGRAPHICAL 

VARIATIONS. 

By ROBERT RIDGWAY. 

The National Museum having recently acquired some very intensely 

~ colored examples of this species from Yucatan, which on first sight ap- 

peared conspicuously different from Arizona specimens of the same 

species, a careful examinatiop was made of all the material accessible 

*Not 1.35 as erroneously printed in original description. 
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to the writer, embracing altogether 45 adult males (6 from Yucatan, 9 

from eastern and southern Mexico, and 30 from northwestern Mexico, 
including Arizona and Lower California). From this comparison of 

‘specimens the following facts become at once evident : 

(1) That all specimens from Arizona, southern California (San Diego), 
Lower California, and western Mexico as far south as Mazatlan, are 
uniformly and decidedly paler in coloration than those from other por- 

tions of Mexico, the yellow never assuming an orange tint, but approach- 

ing quite closely to the tint known as Indian yellow, from which there 

is scarcely any variation in a series of 30 specimens. The difference is 

so great and so constant that the birds from the region in question 

should be separated as a well-marked geographical race. 

(2) Specimens from Yucatan are, on the other hand, more intensely 

colored than those from southern and eastern Mexico, the orange color 
being both more intense and purer. It may be necessary to separate 

the Yucatan birds on this account, but having only six specimens, and 

these in somewhat worn plumage, I would not under the circumstances 

feel justified in making the separation. Should such a step be deemed 

desirable or necessary, however, I propose for the Yucatan bird the 

name Icterus cucullatus igneus. 

The name cucullatus having been based by Swainson upon a speci- 

men or specimens from Temiscaltepec, on the table land of southwestern 

Mexico, it follows that the form requiring a new name is that inhabit- 

ing the northwestern portions, or a definite region extending from Ma- 

zatlan to southern Arizona, thence west to San Diego, and again south- 

ward to Cape St. Lucas. This new form may be appropriately named 

- Icterus cucullatus nelsoni, Arizona Hooded Oriole, Mr. KE. W. Nelson hav- 
ing supplied the material upon which these observations are based. 

Type, No. 98992, ¢ ad., Tucson, Arizona, April 26, 1884; E. W. Nel- 

son. 

PASSER SATURATUS, A NEW SPECIES OF TREE-SPARROW FROM 

h (2) THE LIU-KIU ISLANDS, JAPAN. 
_. 

By LEONHARD STEJNEGER. 

Passer saturatus, sp. n. 

DIAGNOSIS.—Similar to Passer montanus, but washed all over with 

umber-brown, except on head, which is slightly tinged with ashy; the 

feathers on the breast are indistinctly edged with brown, the cross- 

bands on the wings are broad and strongly suffused with the brown 

color, and the whitish or grayish tips of the tertiaries have entirely 

disappeared, the whole border being brown; on back no trace of gray, 

and the black stripes small and few; all brown colors, except that of 
the head, deeper and richer. 
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DIMENSIONS.— Wing, 66™™; tailf., 52™™; expos. culmen, 10™™; tarsus, 
18™™; middle toe with claw, 17.5™™. 

Hasrrat.—tLiu-Kiu Islands, Japan. 

TyprE.—U. 8S. Nat. Mus., No. 21118. 

CoLLECTOR.— William Stimpson. ' 

SynonymM.—Passer montanus CASSIN, Pr. Philada. Acad. 1862, p. es 

(nec LINN.). 

The type of this new species or form was collected by Dr. Stimpson, 

of the United States North Pacific Exploring Expedition, under Capt. 

John Rodgers, on the Liu-Kiu Islands, a group of idianas situated to 

the south of Japan and politically belonging to that empire. The speci- 

men was obtained in November, 1854. 

I have before me for comparison a series of true P. montanus from 

Western Europe, Tenasserim, Canton, and Shanghai, China, and from 

the Northern and Middle Islands of Japan. These are practically 

identical, eastern and western specimens being absolutely indistin- 

guishable both as to size and color, the only exception being the skin 

from Tenasserim, which has the back, particularly the rump, slightly 

more brownish than the others, the white parts, however, wing bands, 

tips of tertiaries, sides of head and neck, and under parts as pure as 

they. The average measurements of 8 was are: Wing, 69"; tailf., 

52.5"; exposed culmen, 10.8"; tarsus, 17.6"; middle toe vata ee 

VSe, 
There is, consequently, no appreciable difference in size, since the 

type specimen of P. satwratus, though somewhat smaller than the above 

averages, is equal to the smallest P. montanus of my series. The main 

distinction is the rich suffusion of the umber-brown color, which does 

away with all traces of gray and strongly stains the white markings. 

Passer saturatus is evidently a local form of P. montanus, and proba- 

bly an insular one, confined to the group from which the type was re- 

ceived. No intergradation between the two forms is known to occur, 

however, nor is it likely to be found, thus relieving us of the necessity 

of a trinominal, for the present at least. 

The species here under consideration (montanus and saturatus) aftord 

another example of a form, distributed over an immense area without 

showing any variation at all, which then on a restricted and isolated — 

locality sets off a small branch showing distinctive features. In this 

respect P. montanus is analogous with Asio accipitrinus and Lagopus 

lagopus (cf. A. portoricensis et galapagoensis, and L. lagopus allent). + 

UNITED STATES NATIONAL MUSEUM, 

Washington, D. C., December 25, 1884. 
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DESCRIPTION OF A NEW SPECIES OF CONTOPUS FROM TROP- 

0. ICAL AMERICA. 

By ROBERT RIDGWAY. 

Contopus pileatus, sp. nov. 

Sp. CHAR.—Above uniform olive-gray or hair-brown, the feathers ab- 

ruptly ash-gray beneath the surface. Entire pileum dull sooty brown, 

much darker than the back, and in marked though not abrupt contrast 

with the ash-gray of the postocular region and sides of occiput. Lores 

and suborbital region dusky, like pileum, but passing gradually into a 

lighter sooty grayish on the auriculars. Lower parts brownish gray, 

paler on the chin and upper part of the throat, the abdomen dull buffy 

whitish, the lower tail-coverts dull white with very pale brown central 

cuneate spots. Wing coverts with barely perceptible paler margins; sec- 

ondaries more distinctly edged with pale grayish, or grayish white; pri- 

_maries blackish brown or dusky, without perceptible lighter edges. Tail 

even, uniform hair-brown. Wing 3.00, 2d and 3d primaries longest, 4th 

next, the 2d shorter than the 5th; tail 2.80, calmen .55, width of bill 

at base .30, tarsus .60, middle toe .32. 
Hab. ignot., but probably some portion of Tropical America. 

Type in American Museum of Natural History, New York City. 

The type specimen of this new species has been compared directly 

with examples of fifteen of the sixteen known species of the genus, but 

does not correspond at all with any of them. The only two which it in 

the least resembles are C. ardesiacus (Lafr.) and C. richardsoni (Aud.). 

The former, however, is very much larger and altogether darker in gen- 

eral coloration, while the latter is also decidedly larger, with emarginate 

tail, the colors much more olivaceous above and paler beneath. Apart 

from its peculiar proportions (being the smallest member of the genus), 

the new species is distinguished by its quite marked sooty gray cap, the 

absence of light edgings to the wing-coverts, and the very uniform light 

ash-gray color of the breast, jugulum, sides of head and neck, and 

sides. 

Unfortunately nothing is known as to the locality or origin of the 

type specimen, the only example I have seen. 

% 

NOTE ON THE ANSER LEUCOPAREIUS OF BRANDT. 

\ By ROBERT RIDGWAY. 

Mueh confusion has hitherto existed regarding the white-cheeked 

geese of North America, among which there are variations of size prob- 

ably unequaled in any other bird in the feral state. At least four very 

strongly characterized forms exist, which perhaps represent two distinct 

species, each with a larger and a smaller race. These forms have been 
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usually known by the names of Bernicla (or Branta) canadensis, B. 

hutchinsi, B. leucopareia, and B. occidentalis, and under these names, the 

last three of which, however, are united as trinomials to canadensis, they 
“are treated in detail in the recently published Water Birds of North 

America, Vol. I, pp. 455-467. More recent investigations, however, 

made in conjunction with Dr. Stejneger, and with considerable addi- 

tional material, have resulted in the discovery of certain facts which 
render some corrections necessary. These are the following: . 

(1) Anser leucopareius of Brandt is an exact synonym of Anser hutch . 

ainsi, Swains. & Rich. 

(2) Bernicla leucopareia Baird (B. N. Am., 1858, pp. xlix, 765) is the 

same as that author’s B. occidentalis, the latter name having been given 

in the text, under B. leucopareia, on p. 766, as a provisional name, on 

account of a suspicion that the bird might not be the A. leucopareius of 

Brandt. 
From consideration of these facts it appears that the very small form 

breeding in western Alaska and migrating south to California in winter 

is not the Anser leucopareius of Brandt nor the Bernicla leucopareia of 

Baird, and that it requires a name. I accordingly propose for it the 

specific name minima, on account of its very small size, some specimens 

being less even than the brant, and the average size about the same as 

in that species. Its principal synonymy and characters are as follows: 

 Branta minima, sp. nov. Little Cackling Goose. 

Bernicla leucopareia, Cass. Illustr. B. Cal. Tex., &c., 1853, 272, pl. 45, nec Anse leuco- 

pareius, BRANDT. (California. ) 

Branta canadensis, var. leucopareia, COUES, in Elliott’s ‘‘Affairs in Alaska,” 1875, 190; 

not of Key, 1872, p. 284, which = B. occidentalis, Barrp. (Prybilov Islands.) 

Bernicla canadensis leucoparia, RipGw. Nom. N. Am. B., 1881, No. 594 b.—Couss, 2d 

Check List, 1882, No. 703; 2d Key, 1884, 689. 

Bernicla canadensis, d. leucopareia, B. B. & R. Water B. N. Am., I. 1884, 456, 459. 

Sp. CHAR.—Nimilar to B. occidentalis, Baird, but very much smaller. 

Differing from B. hutehinsi in smaller size, especially the bill, and much 

darker coloration. White cheek-patches usually separated by a black 

stripe or spotting on the throat, and lower part of neck encircled by a 

more or less distinct white collar, Lower parts dark grayish brown, 

abruptly defined against the white of the anal region. Wing, 13.60- 

14.25; culmen, 0.95-1.12; depth of bill at base, .60-.70; width, .52-.55; 

tarsus, 2.40-2.60; middle toe, 1.90-1.95; rectrices, 16. 

Habitat.—Pacific coast of North America, breeding abundantly about 

the Yukon delta and contiguous shores of Norton Sound, and migrating 

south in winter to California. 
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DESCRIPTION OF A NEW WARBLER FROM YUCATAN. 

Xe) By ROBERT RIDGWAY. 
ry 

+ Granatellus salleei boucardi, subsp. nov. 

Granatellus sallei, SALV. & GoDM., Biol. Centr.-Am. Aves, I., 1881, 161 (part; 

spec’s ex Yucatan).—BoucarD, P. Z. S., 1883, 441 (Yucatan). 

Sp. CHAR.—Similar to G. sall@i, Sou., but with chin and throat light 

plumbeous-gray instead of deep plumbeous, the upper parts decidedly 

paler plumbeons, the red of the breast paler, and the wing shorter. 

Adult 3 (type, No. 81760, U.S. Nat. Mus., Yucatan, 1879, A. Boucard): 
Above bluish plumbeous, the sides of the crown bordered by a broad 

but rather indistinct black line, beneath which, and extending from the 
upper posterior portion of the eye over the auriculars to the occiput, is 

a broad stripe of white; auriculars and cheeks lighter plumbeous than 

the upper parts, and the lores, malar region, chin, and throat still 

paler, or light ash-gray. Entire breast, middle of abdomen (longitud- 

inally), anal region, and crissum fine pale rose-red; lining of wing, 

sides, and flanks, pure white. Tail black, the feathers edged, especially 

towards the base, with bluish plumbeous; tips of two outer rectrices 
narrowly white, and shaft of outer rectrix entirely white. Wing, 2.30; 

tail, 2.40; culmen, .55; depth of bill at base, .20; tarsus, .75; middle 

toe, .45. 
An adult ¢ of G. sallei, Scu., from Protrero, near Cordoba, Mexico 

(No. 41599, U. S. Nat. Mus.),measures as follows: Wing, 2.50; tail, 2.40; 

culmen, .55; depth of bill at base, .20; tarsus, .75; middle toe, .45. 

There is, therefore, no difference in dimensions except in the length of 

the wing, but the two forms may be easily distinguished by the marked 

difference in their coloration. 

DESCRIPTION OF TWO NEW BIRDS FROM COSTA RICA. 

; \ By ROBERT RIDGWAY. 

~ 1. Cyanocorax cucullatus, sp. nov. 

SP. CHAR.—Similar to C. ornatus (LESS.), but smaller (the wing about 

half an inch shorter), the blue hood without white border (except ante- 

riorly), and the tibie blue instead of black. 
Adult (type, No. 101845, U.S. Nat. Mus., Navarro, Costa Rica, Oc- 

tober 30, 1882; Juan Cooper, collector; received from José C. Zeledon): 
Campanuliform patch covering upper part of nape, occiput, and hinder 

part of crown rich sky-blue, gradually passing anteriorly into silvery 

white; rest of head and neck, together with upper part of jugulum and 

back deep black, gradually changing, on breast, back, and scapulars to 

Berlin blue, this in turn changing, on remaining portions, above and 

below, to deep Paris blue, the tail with a greenish cast in certain lights. 
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Under surface of wings and tail uniform deep black. Bill and feet deep 

black. Wing, 5.00; tail, 5.80 (graduated for 1.50); culmen, 1.30; bill 
from nostril, .75; depth of bill, .42; tarsus, 1.40; middle toe, .85. 

HABITAT.—Atlantie slope of Costa Rica (Rio Sucio, alt. 800 feet, 
Navarro, alt. 3,500 feet). 

2. Vireolanius pulchellus verticalis, subsp. nov. 

Vireolanius pulchellus, LAwR. Ann. Lyc. N. Y. VII, 1862 (Panama).—BarrD,, 

Review, 1866, 397 (part ; spec’s ex Costa Rica).—ZELEDON, Cat. Aves de 

Costa Rica, 1882, No. 99. ; 

SUBSP. CHAR.—Similar to V. pulchellus (ScL. & SALY.), but with the 
whole crown bright green, like the back, the blue being confined to the 
forehead and nape, and the sides of the head decidedly paler green. 

Adult & (type, No. 34665, U. S. Nat. Mus., Angostura, Costa Rica, 

June 11, 1864; J. Carmiol): Entire upper parts, except forehead and 

nape, bright “‘ parrot” green, the back slightly glossed with verdigris- 

green, and the outer webs of the, primaries with a yellowish-green cast ; 

forehead and nape light blue, the crown very slightly touched with the 

same; entire sides of head, including loral and malar regions, uniform 

emerald green; chin and throat pure gamboge-yellow, gradually chang- 

ing to yellowish-green on jugulum, the whole lower parts being of this 

color, but more decidedly green laterally and more inclining to yellow 

on middle of abdomen, anal region, and crissum; lining of wing greenish 

_ gamboge yellow, and inner webs of remiges broadly edged with clear 

primrose-yellow. Maxilla blackish, with pale tomium; mandible pale 

(plumbeous in life?); legs and feet brownish (plumbeuus in life?). Total 
length 6.25, extent 7.75 (Carmiol, MS.); wing, 3.00; tail, 2.10; culmen, 

80; bill from nostril, .45; depth at base, .27; tarsus, .80; middle toe, .55. 

HAsiratT.—Costa Rica to Panama. 

Examples of this species from Costa Rica and Veragua differ very 

decidedly from Mexican and Guatemalan specimens in the characters 

mentioned above. In the northern form, of which there are six exam- 

ples before me, the entire pileum is blue, only the center of the crown 

being a little bit tinged with green; this central green spot, or, rather, 

indication of a spot, is present in all. In the true V. pulchellus the sides 

of the head are of a decidedly more intense green color, and there is 

usually (in five of the six specimens) a more or less distinct indication 

of a yellowish streak extending from the rictus to beneath the ears. 

Professor Baird has called attention to this character in his ‘“‘ Review 

of American Birds” (p. 398), and also to the variation in extent of the 

green on the crown, but, having only one specimen of the southern form 

for comparison, did not discover the geographical significance of the 

variations. ; 

I have not seen Panama examples, but they are presumably similar 

to those from -Veragua; or, perhaps, with still less blue, since an exam- 
ple from the latter country has no trace whatever of blue on the crown 

or occiput, while the blue of the forehead is more restricted than in 

specimens from Angostura, Costa Rica. 
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DESCRIPTION OF THREE SUPPOSED NEW HONEY CREEPERS 

FROM THE LESSER ANTILLES, WITH A SYNOPSIS OF THE 

SPECIES Of THE GENUS CERTHIOLA. 
\ 

By ROBERT RIDGWAY. 

> Certhiola finschi, sp. nov. 

Sp. CHAR.—Similar to C. martinicana, Reich., but smaller, the super- 

ciliary stripe for the greater part bright yellow, and the upper parts 

(except head) decidedly paler. 

Adult 3 (type No. 90610, ‘* Dominica”; C.J. Maynard & Co.): Pileum 

and entire side of head, including sides of throat, blackish slate, the 

pileum bordered on each side by a very sharply defined superciliary 

stripe, extending from the forehead to the end of the auriculars, of 

bright yellow, the anterior and posterior extremities, however, white; 

a small white spot on each side of the nape, about .10-.15 of an inch 

below the end of the superciliary stripe. Upper parts uniform dull 

slate-color, the lower part of the rump crossed by a narrow band of yel- 

lowish olive-green. Wing-coverts narrowly and indistinetly tipped with 

light grayish. A broad stripe on the middle of the throat, extending 

nearly to the angle of the chin, and about .40 of an inch wide poste- 

riorly, grayish white. Lower parts olive-yellow, nearly pure yellow on 

the jugulum, paler and more grayish on the flanks; anal region and 

crissum dull white, the lower tail-coverts grayish basally. Inner web 

of lateral tail-feathers broadly tipped with white, the white extending 

about .30 of an inch from the tip; second feather with a smaller white 

terminal spot, and third feather with a narrow terminal margin of white. 

Wing, 2.30; tail, 1.65; culmen, .59; bill from nostril, .38; tarsus, .65 ; 

middle toe, .40. 
Although the type specimen of this species is stated to have been 

obtained in Dominica, there is reason to doubt the correctness of this. 

locality. Three other specimens bearing a similar label are identical 

with the Guadaloupe bird (C. sundevalli, nobis), and probably came 

from that island. 

C. finschi is related to C. martinicana, Reich., but a typical example of 

the latter, from Martinique, differs in larger size, and in having the super- 

ciliary stripe entirely white; it also lacks the white spot on side of nape, 

and the pale tips to the wing-coverts, and has the upper parts black, 

like the head. It measures as follows: Wing, 2.50; tail, 1.80; culmen, 
.65; bill from nostril, .42 ; tarsus, .75; middle toe, .40. 
An example of what is apparently C. jfinschi is mentioned by Dr. 

Finsch in his “‘ Monographie der Gattung Certhiola,” p. 789, as follows: 

“T am indebted to the curators of the imperial collection at Vienna 
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for a younger bird. This (received from Verreaux, in the year 1815, 

without a near statement of the locality) is quite like the old one de- 

scribed above, only that the mantle is somewhat duller, the superciliary 

stripe is not white, but yellow, the individual feathers bordering the 

white throat-stripe and the coverts of the secondaries, nearly all show 

a pale, buffy, whitish margin, which gives rise to a somewhat more dis- 

tinet light eross-band on the wing; a second band, but by far less dis- 
tinct, is indicated by the pale margins of the greater upper wing-cov- 

erts.” (Translation.) 

The measurements unfortunately are not given; but the plumage as 

described agrees very closely with that of the type of our C. finschi. 

While it is possible that the yellow superciliary stripe and pale wing- 

covert tips indicate immaturity, the real -young plumage, or first plum- 

age, of the Certhiole is very different from that of the adult, the boldly- 

marked ‘ pattern” of the latter being wholly wanting. At the same 

time, in the case of the type of C. finschi the very different proportions 

and dissimilar color of the back could hardly thus be accounted for. 

In the collection of the United States National Museum are five certhi- 

ole, resembling CO. dominicana, but differing in having the middle por- 

tion of the superciliary stripe yellow, and the upper parts more slaty. 

One of these is from Guadeloupe, and one from Dominica. The remain- 
ing three are stated on the label to have been obtained in Dominica, 

but the authority cannot, in this case at least, be depended on. These 

- are certainly not young birds of C. dominicana, although they may rep- 

resent some special phase of plumage in that species. For the present, 

however, I propose to consider them representing a distinct form, which ~ 

it is proposed to name 

- Certhiola sundevalli, sp. nov. (?) 

Sp. CHAR.—Similar to C. dominicana, but superciliary stripe yellow 

for at least the anterior half, and the upper parts more slaty. 

Adult (type No. 79953, U.S. Nat. Mus., Guadeloupe, W. I.; L. Guesde): | 

Above blackish slate, darker on the head, the lower part of the rump 

erossed by a narrow band of yellowish olive-green. Forehead pale 

gray, darker anteriorly; a superciliary stripe confluent anteriorly with 

the gray of the forehead, extending back to the end of the auric- 

ulars, and yellow for the anterior two-thirds, the posterior extremity | 

white; chin, throat, and cheeks, deep plaumbeous; jugulum, breast, sides, 

and abdomen yellow, paler and more grayish on the flanks; anal region 

and crissum dull white, the longer feathers of the latter grayish basally. 

Lining of wing including axillars and inner margins of remiges pure 

white. Inner webs of rectrices tipped with grayish white, that on lateral 

feather extended nearly .40 of an inch from the tip. Wing, 2.40; tail, 

1.65; culmen, .60, bill from nostril, .40; tarsus, .70; middle toe, .49. 
Three specimens, stated on the labels to be from Dominica, but per- 

, 

: 
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haps not from that island, agree substantially with the type. Two of 

them, however, have much less gray on the forehead, and the yellow 

superciliary stripe commences immediately above the eye. Another, 

undoubtedly from Dominica, and without question an immature bird in 
transition plumage, has the forehead tinged with yellow. 

Having had occasion, in connection with the determination of the above- 

described forms, and also with the comparison of a seriesof C.caboti from 

Cozumel, to carefully examine the entire collection of these birds in the 

Nationa Museum, the desirability of anew synoptical “‘ key” tothe species, 

became apparent. The subject was carefully and satisfactorily brought 

up to date in 1874 by Professor Baird (see Hist. N. Am. B., I, pp. 426-428) 

but material for study, and consequently our knowledge of the subject, 

has been increased somewhat since the publication of Professor Baird’s 

synopsis. The following key is based entirely on the National Museum 

collection, embracing some two hundred skins. It may be premised 

that division of the genus into groups or sections is somewhat difficult, 

from the fact that almost any character which may be selected to define 

these is more or less variable. Thus, in some forms it is difficult, if possi- 

ble, to determine satisfactorily whether the head is concolor with the back 
or darker; while as to the wing-spot, one species of the group said to 

have none has octasionally a very obvious though small, ‘‘ speculum”; 

while, on the other hand, a species of the other group has the speculum 

sometimes so reduced in size as to be practically obsolete. 

KEY TO THE SPECIES OF THE GENUS CERTHIOLA. 

A.—Plumage parti-colored (blackish, yellow, white, &c.). 

a. A distinct white spot or ‘‘speculum” at base of primaries (rarely obsolete in 

C. mexicana columbiana). 

§. Throat grayish white. 

+ 4s 1. C. bahamensis. Yellow confined to breast; black loral streak very nar- 

row ; cheeks white almost to the eye; both webs of outer rectrices broadly 

tipped with white. Hab. Bahamas; coast of southern Florida. 

+ 2. C.caboti. Yellow extended over abdomen and flanks; black loral streak 

broader than the white above it, and continued broadly beneath the eye ; 

white tip of outer tail-feather smaller, and mainly confined to inner web. 

Back darker. Hab. Cozumel I., Yucatan. 

+ 3. C.tricolor. Similar to C. cabotiin extent of the yellow beneath, but agree- 

ing with C. bahamensis in narrow loral and suborbital streak, broad white 

tips to both webs of outer rectrices, and larger wing spot; back darker 
even than in C. caboti. Hab. Island of Old Providence, Caribbean Sea. 

§§. Throat light ash-gray. 

. 4, C. mexicana. Back brownish slate; rump olive-green or olive-yellow ; 

inner web of outer tail feathers with small terminal spot of white ; wing- 

spot small, sometimes nearly obsolete; wing not more than 2.30 inches. 
a. Mexicana. Rump olive-green. pap, Mexico and Central America 

to Chiriqui. 

Lf. Columbiana. Rump olive-yellow. Hab. Panama to Peru. 
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» 5. C. luteola. Back black; rump bright yellow; inner web of lateral tail 

feathers, with large terminal spot of white ; wing-spot large; wing 2.30 

or more. Hab. Northern South America (Tobago, Trinidad, Venezuela, 

coast of Colombia). 

\ 6. C.sancti-thome. Backslate-color; rump olive-yellow; throat light gray, 

as in luteola. Hab. St. Thomas and St. John’s, W. I. 

7. C. portoricensis. Back dark sooty slate, or blackish slate; rump olive- 

yellow; throat much darker gray than in sancti-thome. Hab. Porto 

Rico. 

8. C. bananivora. Similar to C. portoricensis, but yellow of rump more re- 

stricted and lighter in tint; yellow of breast, lighter, and bill smaller. 

Hab. Haiti. 

9. C. bartholemica. Forehead dull dark grayish, the superciliary stripe be- 

ginning immediately above the eye; wing-spots very small; lower part 

of rump olive-green. Hab. Island of St. Bartholomew, Lesser Antilles. 

10. C. saccharina. Similar to C. portoricensis, but throat rather darker slate, 

breast, etc., clearer yellow, lower rump olive-green, and back more slaty. 

Hab. St. Vincent and Grenada. 

11. C. flaveola. Similar to C. portoricensis, but throat much darker slate ; 

breast darker or duller yellow ; rump brighter yellow ; wing-spot much 

more extended, and white spots on ends of outer Feohrices, larger and 

involving both webs. Hab. Jamaica. 

12. C. newtoni. Similar to C. flaveola, but wing-spot more truncate poste- 

riorly, breast purer yellow, and rump olive-yellow. Hab. St. Croix, W. I. 

6. No white spot or “‘speculum” at base of primaries. 

§ Throat unicolored. 

13. C. dominicana. Superciliary stripe indistinct anteriorly; the whole 

frontal region sometimes grayish, and the superciliary stripe sometimes (in 

younger birds?) partly yellow; throat dark slate; lower part of rump 

with an indistinct narrow band of olive-green. Hab. Islands of Do- 

minica, Antigua, Barbuda, Nevis, St. Eustatius, Guadeloupe, and Saba, 

Lesser Antilles. 

14. C. sundevalli. Similar to C. dominicana, but superciliary stripe with at 

least the anterior half yellow, and the back rather more slaty. Hab. 

Dominica and Guadeloupe. (May be a special phase of C. dominicana). 

4. 15. C. chloropyga. Throat ash-gray; back brownish slate; whole lower 

rump olive-yellow. Hab. Coast of Brazil, north to Guiana. 

66. Throat bicolored. 

16. C. barbadensis. Upper part of throat slate-black, bordered laterally by a 

gray rictal patch, and below by, a yellowish-white patch, separating the 

black from the yellow of the jugulum. Upper parts as in C. dominicana, 

but superciliary stripe broadest and most sharply defined anteriorly. 

Hab. Barbadoes, W. I. 

17. C. martinicana. Throat grayish white medially, blackish laterally ; back 

slate-black, superciliary stripe entirely white; no white spot on side of 

nape; wing 2.50, tail 1.85. Hab. Martinique. 

18. C. finschi. Similar to C. martinicana, but back slate-color; superciliary 

stripe, mostly bright yellow; a small white spot on each side of nape. 

Wing 2.30, tail, 1.60. Hab. ‘‘ Dominica.” (7???) 

B.—Plumage unicolored (entirely black). 

19. C. atrata. Deep black, but showing, distinctly an olive-green tinge on 

lower rump and on breast. Hab. St. Vincent and Grenada. (Perhaps @ 

melanotic variety of C. saccharina). 
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The principal references and synonyms of the above-named forms are 
as follows: 

—l. Certhiola bahamensis, Reichenbach. ; 

Certhiola bahamensis, REICH., Handb. i, 1853, 253 (based on Certhia bahamensis 

Cates. Car. tab. 59).—Sunp. Ofv. of K. vetensk.-Akad. Stockh. 1869, 
624.*—Fi1nscu, verh. k. k. zool.-bot. Gesell, Wien, 1871, 751, 752t.— 

BairD, Am. Nat. vii, 1873, 612£; in Hist. N. Am. B., i., 1874, 428§, pl. xix, 
fig. 5.—RipGw. Nom. N. Am. B. 1881, No. 159. 

Certhiola flaveola, BAIRD, B. N. Am. 1858, 924; ed. 1860, pl. lxxxiii, fig. 3 (In- 

dian Key, Fla.); Cat. N. Am B. 1859, No. 301. 

Certhiola bairdii, CABAN. J. f. O. 1865, 412.—SuND., t. ¢., p. 621. 

+ 2. Certhiola caboti, Baird. 

Certhiola caboti, ‘*BalrRD (MS.)” FINSCG, t. c., p. 790.—BaIRD, Am. Nat. vii, 

Oct. 1873, 612 (Cozumel I., Yucatan); in Hist. N. Am. B., i, p. 427.—NSaLyv. 

Ibis, 1874, 327.—SaLv. & Gop. Biol. Centr. Am. Aves, i, 1883, 251, pl. 
XV, fig. 4. 

+ 3. Certhiola tricolor, Ridgway. 

Certhiola tricglor, RipGw., Pr. U. 8. Nat. Mus. vii, July 29, 1884, 178 (island 

of Old Providence, Caribbean Sea). 

— 4, Certhiola mexicana, Sclater. 
3 + (a. Mexicana.) 

Certhiola mexicana, SCL., P. Z. S. 1856, 286 (South Mexico).—Sunp., t. ¢., p. 

623.—FINSCH, t. ¢., pp. 752, 772.—BaIRD, t. c., p. 612; in Hist. N. Am. B., 
i, p. 428.—SaLv. & GODM. t. ¢., p. 250. , 

(f. Columbiana. ) 

? Certhiola peruviana, CaB., J. f. O. 1865, 413.—SuND., t. ¢., p. 623. 

! Certhiola peruviana, BAIRD, tt. c. 

Certhiola columbiana, CaB., t. c., p. 412 (Bogota).—SuUND., t..c., p. 622. 

+- §. Certhiola luteola, Cabanis. 

Certhiola luteola, CaB., Mus. Hein., i, 1851, 96.—SuUND., t. ¢., p. 621.—FINSCH, 

t. c., pp. 751, 767.—BaIrRD, t. ¢c., p. 612; in Hist. N. Am. B., i, 427. 

Certhiola major (part), CaB. t. c., p. 97 (Guiana).—SUND. t. c., p. 622. 

? Certhiola minor, BoNaP., Compt. Rend., 1854, 259.—SunD., t. ¢., p. 622.— 

FINSCH, t. c., p. 790. 

~ 6. Certhiola sancti-thome, sp. nov. 
Certhiola portoricensis (part), FINSCH, t. c., p. 760.—BAIRD, t. ¢., p. 611; in Hist. 

N. Am. B., i, p. 427 (part). : 

+- 7. Certhiola portoricensis, (Bryant) Sundevall. 

Certhiola flaveola var. portoricensis, BRYANT, Pr. Boston Soe. N. H. Jan., 1866. 

Certhiola portoricensis, SUND., t. ¢., p. 622.—FINSCH, t. ¢., pp. 751, 760.—BaIRD, 

t. c., p. 611; in Hist. N. Am. B., i, 427. 

*Ofversigt af sliigtet Certhiola. Af Carl J. Sundevall. <Ofversigt af Kongl. 
Vetensk.-Akad. Férhand. [Stockholm] 1869, N:o0 6, pp. 619—625. 

tMonographie der Gattung Certhiola, von Dr. O. Finsch in Bremen. <Verh. der 

k. k. zool.-bot.-Gesellsch. in Wien, 1871, pp. 739-790, Taf. iv. [A critical review or 

monograph of the species then known tothe author, with a colored map illustrating 
their geographical distribution. ] 

$On some New Forms of American Birds, [including a] synopsis of the species of 
the Genus Certhiola, Sundevall. By Spencer F. Baird. < American Naturalist, vii, 

Oct. 1873, pp. 609-613. 
§ The same synopsis, with some slight modifications, reprinted in ‘‘ History of 

North American Birds,” pp. 426-428, incl. 
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8. Certhiola bananivora, (Gmel.) Baird. 

Motacilla bananivora, GMEL., S. N., I, ii, 1788, 951 (based on Bananiste of - 
BUFFON and Banana Warbler of LatHaM; St. Domingo). 

Certhiola bananivora, BAIRD, t. c., p. 612; in Hist. N. Am. B., i, 427. 

Certhiola clusie, HERZ. v. WURT. Naumannia, ii, Heft. 3, 1852, 56 (no descr. ).— 
FINSCG, t. ¢., pp. 751, 771. 

- 9, Certhiola bartholemica, Sundevall. 

Certhia bartholemica, SPARRM., Mus. Carls., fasc. iii, 1788, No. 57.—BECHST.,. 

Lath. Web. i, 1793, 611 (ex SPARRM.). 

Certhiola bartholemica, SUND., t. c., p. 622.—FINSCH, t. c., pp. 751, 7£3.— BAIRD, 

c., p- 612; in Hist. N. Am. B., i, 428. 

10. Certhiola saccharina, Lawrence. 

Certhiola saccharina, LAWR., Ann.N. Y. Ac. Sci. i, June, 1878, 151 (St. Vin- 
cent); Pr. U.S. Nat. Mus., i, 1878, 190, 487. 

- 11. Certhiola flaveola, (Linn.) Gray. 

Certhia flaveola, LINN., 8. N. ed. 10,1758,119 (based on SLOANE, Jam., 7 

307, t. 259; Epw. av. 122, t. 122). 

Certhiola flaveola (part), GRAY, Gen. B., i, Jan., 1846, 102.—Br. Compt. Rend. 

1854, 259.—SuND. t. c., p.621.—FINSCH, t.c., pp. 751, 756.—BaIRD, t. ¢., p. 

611; in Hist. N. Am. B.,i, 427. 

12. Certhiola newtoni, Baird. , 

Certhiola newtoni, BAIRD, Am. Nat., vii., Oct. 1873, 611; in Hist. N. Am.B., 

i, 427. . 

Certhiola flaveola, A. & E. NEWTON, Ibis, 1859, 67 (St. Croix). 

13. Certhiola dominicana, Taylor. 

Certhiola dominicana, TAYLOR, Ibis, 1864, 167.—SUND. t. c., p. 623.—FINSCH, t. 

C., pp. 752, 787.— BAIRD, t. c., p. 612; in Hist. N. Am. B., i, 428. 

Certhiola frontalis, BAIRD, t. ¢., p.612; in Hist. N. Am. B., i. 428 (Antigua). 

“14. Certhiola sundevalli, sp. nov. 

15. Certhiola chlorophyga, Cabanis. 

Certhiola chlorophyga, CaB., Mus. Hein. i, 1851, 97 (Bahia).—SuUND., t. ¢., p, 

624.—FINSCH, t.c., pp. 752, 779.—BaIRD, t.c.,p.613; in Hist. N. Am.B., i, 
428. 

Certhiola guianensis, CaB., 1.¢c.—SUND. t. ¢., p. 624. 

Certhiola majuscula, CaB., J. f. O. 1865, 413 (E. Peru). Cf. FINSCG, t. ¢., p-. 

778. 

? Certhiola minimi, Bp. Compt. Rend. 1854, 259.—SunpD., t. ¢., p. 625. 

16. Certhiola barbadensis, Baird. 

Certhiola barbadensis, BAIRD, Am. Nat. vii, Oct. 1873, 612; in Hist. N. Am. 

B., i, 428. 

17. Certhiola martinicana, Reichenbach. 

Certhiola martinicana, REIcH., Handb. Scans. 1853, 252, tab. DLXI., fig. 3824.— 

FINSCH, t.c., pp. 752, 788.—BaIRD, t.c., p. 612; in Hist. N. Am. B.,i, 428. 

Certhiola albigula, Be., Compt. Rend. 1854, 259.—SunpD., t. ¢., p. 624. 

+18. Certhiola finschi, sp. nov. 

‘-19. Certhiola atrata, Lawrence. : 

?? Diceum aterrimum, Lxss., Traité, 1831, 303 (hab. ignot. ).—Pucu., Rev. 

Zool. 1846, 134 (St. Thomas). 

Certhiola atrata, LawR., Ann. N.Y. Ac. i, June, 1878, 150; Pr. U.S. Nat. Mus., 

i, 1878, 190 (St. Vincent), 269 (Granada). 

The following is unknown to me: 

Certhiola magnirostris, TACZANOWSKI, P. Z. S, 1880, 193 (Callacate, n. Peru, 

alt. 4,800-5,200 ft.). 
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ON HORNBLENDE ANDESITES FROM THE NEW VOLCANO ON 
BOGOSLOFF ISLAND IN BERING SEA. 

By GEORGE P. MERRILL. 

The rocks described below were received from Lieut. G. M. Stoney, by 
whom they were collected and donated to the National Museum. On 

account of the interest just now attached to the locality they seem 

worthy of a special description. It is well to remark in the beginning 

that none of the samples received show freshly fractured surfaces, but 

are in the form of irregular blocks with their corners broken and rounded. 

They were accompanied and covered with a fine sand and dust of the 

Same mineral nature as the rocks themselves, but stained by sulphur 

and iron oxides. Even in the absence of definite information on the 

subject it seems safe to infer that they are simply ejected volcanic blocks, 

and not from recent lava flows, none of which have as yet been reported. 

Two varieties of the rock were received, one consisting of a light-gray 

slightly purplish, fine grained and porous groundmass, in which small 

glassy feldspars and dark brown and green hornblende-like crystals are 

readily distinguishable by the naked eye. Thetexture is quite uniform, 

the brown hornblende being the more variable constituent, in one case 

a Single crystal nearly half an inch in diameter being observed. The 

rock is rough to the touch and somewhat friable. Under the micro- 

scope it is found to consist of a light gray groundmass, in which are em- 

bedded deep reddish brown, strongly dichroic hornblendes, light. green 

augites, and numerous crystals of a plagioclase feldspar, together with 

scattering grains of iron ore. The hornblendes are usually in-irregular 

crystals, though an occasional quite perfect basal section was observed 

which showed a preponderance of the prismatic faces. The crystals are 

often elongated in the direction of their vertical axes, and a portion of 

them show the dark borders so commonly seen in the hornblende of an- 

desites. The augite is light green in color and at first glance might 

readily be mistaken for a green variety of hornblende. Its cleavage and 

optical properties are, however, unmistakably those of augite. 

In form the plagioclases are short and thick, showing but few twinning 

striations, sometimes none at all. A portion of them are clear and pel- 

lucid, while others are clouded through the presence of numerous ¢cavi- 

ties and impurities. In’ many cases the outer portion of a crystal is 

clear, while the interior is clouded, or again, both outer and interior 

portions may be clear while there exists an intermediate zone full of 

cavities. In addition to these the plagioclases contain numerous inclos- 

ures of a yellowish giass, which often bears a bubble, and hornblende 

and augite particles. A number of short and thick, clear, glassy feld- 

spars are present, which show no sign of twinning, and which appear 

from their optical properties to be sanidin. Both sanidin (?) and plagio- 

clase show at times a very evident zonary structure. 
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Apatite occurs but sparingly and in minute colorless crystals, show- 

ing but slight trace of the dusky interiors so often seen in the apatites — 

of this class of rocks. The magnetite is, as a rule, in but poorly defined 

erystals. 

The base proper of the rock consists of an aggregate of minute color- 

less microlites* and grains of opacite; there is also present a very 

weakly doubly refracting, colorless, interstitial substance, which, un- 
der a power of 300 diameters is seen to be composed of rounded and 

irregular imbricated scales like tridymite. So far as observed, how- 

ever, none of these scales present a regular hexagonal outline, but re- 

semble more closely those figured by Rosenbuscht than any I have 

seen figured elsewhere. 

The dark variety of the rock is much more compact in texture, and 

bears a larger proportion of microscopic hornblende, which occurs in 

crystals of all sizes up to one-fourth of an inch in diameter. Under 

the microscope it is found to contain also a much greater proportion of 

minute feldspars scattered through the groundmass. As in the lighter 

variety, these are short and thick, being usually not more than twice 

as long as broad. The groundmass is much more dense, but under 

a high magnifying power is seen to consist mainly of the same colorless 

microlites and iron-ore. Little, if any, tridymite is present and no true 
glass was observed. In other respects the varieties seem nearly iden- 

tical. 

_ Samples of the rock submitted to Dr. T. M. Chatard, of the Geological 

Survey, for chemical analysis, yielded results given below: 

{I is the light-colored tridymite-bearing variety; Il, the dark variety.] 

I II. 

Bar RNC) Midee yeas he COMED ED IEIOG DOO CEEDORG ConbUBOCEETS cooESSnenaonssapbsaaabese - 99 34 
roth) SSSR eB etcinopcoc nee See O50 sau Oo Soon coabesC bee aSonedesedercnessonatondcnsis = 56. 07 51.54 
SE Oa ciee tice ene coe cine ene ee close sain seistelsiate eiate win sine leielolnisialetsele lene me tetetetate 1. 24 32 
PANS giana tateraieta elo) aie minte) wie mice taints i etenialmienlat oe alafeialalafetelel ete] a mlaitel=icleaie (= [= imis| mi minlw lineal ee tai 19. 06 20. 81 
Ter Oe eG Se Soe rS eon IOUT COR OO I OOS COS Rb oOB aS or COnoUc Soo SSa pono neaessasomos 5. 39 4. 64 
MOO asec ci seme case tac eine seictenias seleleistereistaom m awlale ala ie(eislclala iia lalelal=(ainte es (aletelatalsiei= bere! . 92 3. 56 
AY BT OS sapere Beso so Cota de CR COE R DUPER DoD pROoacoUSH cHebuasHDcoumoncte coe nasccas . 23 32 
Oe Oe she BeBe TCS UGE CS COS ES SEDC RODS SSA bOSSOR EAS AOdaSsaG cen Asst s- 7.70 9. 55 
MOM. We ole MISE ela COUT ee Le ipo eee a 2.12 3. 16 
PSO Fssemeha cs ca eccindesisam ema vam cinijeem ect eianiee camels atslaletelafatetetatemtelar tele aterene .16 57 
INO eee eree sro & wiererieie lala ohate com cte tele ciminia aersiateye nia am cial ce elaiaveialalaiafaleintetelntetelotarst aie tereette 4, 52 4, 29 
BRON eee ae ciate ciaelaieimicle asinine eso lefevemeiommtel eine ele clolepe ie cisieiele ejeiaiaintetetehainietetstapetetertetiete 1.24 2.47 

99. 64 101. 07 

The low percentage of silica in the rocks ‘is especially interesting, 

and would ‘seem to point to the presence of very basic plagioclases. 

To satisfactorily determine this point an attempt was made to separate 

the feldspars from both rocks by means of the iodide of mercury and 

potassium solution. Ata specific gravity of 2.7 a considerable quantity 

*In a preliminary note on these rocks, published in Science of December 12, 1884, 

the base was stated by mistake to be microfelsitic. It should have read microlitic. 

t Mikroscopische Physiographie der Mineralien, &c., p. 227. 

eS ee oe 
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-of the powder from the light variety came down, which, on examina- 

tion with the microscope, proved to be nearly all feldspar, with small 

portions of the groundmass, and included iron-ores and hornblende 

particles. After standing over night a further precipitation was ob- 

served to have taken place, which, on examination, proved to be very 

pure feldspar. A sample of this last submitted to Professor Clarke for 

further examination yielded 55.29 per cent. of silica, which is about the 

right proportion for labradorite. Owing, however, to the somewhat crude 

method of separation, I do not feel at all certain that this is the only 

feldspar present, and it is very probable that with better facilities other 

results might be obtained. It is porsible that the first portion to come 

down may have been anorthite, as suggested by Mr. Diller in Science 

of January 23, 1885. 

With the ark variety of the rock no satisfactory results could be ob- 

tained, it being found impossible to separate the very impure feldspar 

from the groundmass with any facilities at my command. 

Especial thanks are due Professor Clarke and Dr. Chatard for the ex- 

cellent chemical work done by them in this connection. 

NATIONAL Museum, February 23, 1885. 

Norr.—In Science of May 30, 1884, Mr. J. S. Diller, of the U.S. 

‘Geological Survey, reports on a sample of volcanic sand that fell at 

Unalashka October 20, 1883, and which was regarded as doubtless a 

product of the same voleano as the andesite now under consideration. 

This sand gave on analysis 52.48 per cent. of silica, and, reasoning 

from the stand-point that in process of cooling the most basic minerals 

of a lava. will be first to crystallize, and hence on being blown into frag- 

ments will give rise to a coarser powder than the more siliceous and 

' still glassy portions, he suggests that in the case in hand the fine sil- 

iceous dust had been separated out by wind currents and carried to a 

greater distance before deposition. The sand remaining thus failed 

to give a correct showing regarding the acidity of the rock from which 

it was derived. 
In Science of January 23, 1885, after learning the results of the silica 

determination in analysis II as given above, Mr. Diller expresses sur- 

prise at the seemingly anomalous case in which a lava is as a whole 

more basic than the sand derived therefrom. From an examination of 

the Unalashka sand, however, which Mr. Diller has kindly loaned me, 

I am convinced that it represents the finely divided state of the lighter- 

colored and more acidic lava, that given in analysis I, and bears no re- 
lation to the darker and more basic variety. Indeed, a comparison of 

the groundmass of the two rocks is in itself sufficient to show that the 

sand examined by him could only originate from the lighter-colored 

rock. Mr. Diller’s first suggestion therefore still holds good. 

Proc. N. M. 88——3 
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* 

ON CATHARTES BURROVIANUS, CASSIN, AND C. URUBITINGA, “A 
PELZELN. ‘ 

By ROBERT RIDGWAY. 

In the Bulletin of the Nuttall Ornithological Club, for April, 1880, in 

some “ Notes on the American Vultures (Sarcorhamphide), with special 

reference to their generic nomenclature” (pp. 77-84, incl.), I made the 

following statement (p. 83) respecting the above-named species:— 

“Recent authorities* having almost uniformly ignored the claims of : 

this bird to specific rank, I have, in the absence of any opportunity to 

examine the type specimen in the Museum of the Philadelphia Acad- 

emy, carefully read Mr. Cassin’s original description in order to satisfy 

myself whether we are justified in the suspicion that Mr. Cassin’s sup- 

posed species was based on a small specimen of C. aura. Upon reading 

Mr. Cassin’s description I was suprised to find how well and unmistak- 

ably it applied to the bird usually called ‘ C. urubitinga, Pelz., in every 

particular. In the description, as quoted below, I have italicized the 

phrases which are strictly and peculiarly diagnostic of C. ‘urubitinga,’ 

in order to show at a glance how certain it is that Cassin’s C. burrovi- 

anus is the same bird. The only question, it appears to me, can be as 

to the locality, which may be erroneous, since C. urubitinga is not known 

to occur anywhere out of Eastern South America, though the evidence 

to this effect, it should be remembered, is purely negative. 

“The earliest notice of this species is that of Brisson (1760), the Vul- 

tur brasiliensis of this author being unquestionably the same species, 

as his full and very accurate description clearly shows. ‘Therefore it is 

quite possible that some author may have applied the name brasiliensis 

to the species under consideration before Mr. Cassin’s name burrovianus 

was bestowed upon it; in which event the proper specific term would 

be brasiliensis, and not burrovianus. I cannot find, however, that such 

use of Brisson’s name has been made. It is altogether probable that 

burrovianus will stand. 

“Mr. Cassin’s description (Pr. Philad. Acad., March, 1845, p. 212) is 

as follows : | 
‘“‘¢ Head naked, smooth, with the nostrils large and oval; plumage of 

the body entirely black, with a greenish-blue gloss, paler beneath; the 

feathers extend upwards onthe back of the neck ; a small bare space on the 

breast. Wings long, the quills and tail-feathers black, with the shafts 

of the primaries white and conspicuous; third primary longest. The 

smallest American vulture known. 

“éTotal length (of skin) 22 inches, bill 25, wing 18, tail 83. 

“¢¢ Hab —Near Vera Cruz. 

* Conf. ELLi07, Ilustr. Am. B., ii, 1866; ALLEN, Bull. Mus. Comp. Zool., ii, 1871, 
p. 311; SHarpE, Cat. Acc. Brit. Mus., i, 1874, p. 23; GURNEY, The Ibis, 1875, p. 94, 
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“«« This species resembles C. aura, Linn., in the shape of the bill and 
nostrils, and in having the tail rounded, but differs from it not only in 

size, but the feathers extend upwards on the back of the neck and lie flat in- 

stead of forming a ruff; the plumage of the specimen now described is 

black, none of the feathers having pale margins, as is commonly the case in 

specimens of OC. aura; the shafts of the primaries are clear white, and 

the head is more Fytiualy destitute of cayeaNe feathers. The tarsi are 

longer and more slender. 

“¢The head of C. burrovianus is quite smooth, in which, as in other 

respects, it is very different from C. atratus, Waleon, 

“¢This new species was obtained in the vicinity of Vera Cruz, ie the 

late N. Burrough, M. D., in honor of whom I have named it, as a slight 

acknowledgment of his very valuable services to natural history and to 

this academy.’” 

Having recently, through the courtesy of the officers of the Philadel- 

phia Academy of Natural Sciences, been able to make an actual com- 

parison between the type of C. burrovianus and one of the typical 

specimens of C. wrubitinga, Pelz. (ex Natterer)—one of Natterer’s speci- 

mens, in fact, obtained from the Vienna Museum—I am now able to 
speak with more confidence in the matter. It only needs to be said 

that the two specimens are as much alike as it is possible for two ex- 

amples of the same species to be. They are identical in every character 

which distinguishes C. wrubitinga trom C. aura, and there cannot be 

the slightest question of their specific identity. OC. wrubitinga, Pelzeln, 

therefore becomes a synonym of C. burrovianus, Cassin,* the principal 

references being as follows: ° 

—Cathartes burrovianus, Cassin. 

Cathartes burrovianus, Cass., Proe. Phil. Ac., ii, 1845, 212; Cat. Vult, Phil. Ac. 

Mus., 1849, 5; Illustr. B. Cal., Tex., &c., 1855, 59; U.S. Expl. Exp., 185°, 

84; in Baird’s B. N. Am., 1858, 6.—Bairp, Cat. N. Am. B., 1859, No. 4.—Sct., 

P. Z. §., 1857, 3.—DReEsSER, Ibis, 1865, 322 (near fon nsville, Texas).— 

ELuiot, B.N. Am., ti, 1866, pl. xxvi.—CouEs, Key, 1872, 222. 

Catharista burroviana, GRAY, Hand-l. i, 1869, 3.—SHARPE, on N.H., ser. 4, 

XivESi3, dds. 
Rhinogryphus burrovianus, RipGw., in Hist. N. Am. B., iii, 1874, 344.—GurR- 

NEY, List Diurn. B. Prey, 1884, 4. 

@nops burroviana, SHARPE, Cat. B. Brit. Mus., i, 1874, 28, foot-note. 

Cathartes urubitinga, PELZ., Sitz. Ak. Wien, She 1861, 7 (ex Natr., MS.; 

Brazil); Verh. z.-b. Wien, 1862, 133; Orn. Bras. 1871, 1.—ScuHuLeG., Mus. P. 

B.Vult., 1862, 4.—Sct., P. Z. S., 1863, 924(Sutinam). GURNEY, Cat. Rapt. 

B. Norw. Mus., 1864, 46.—Scu. & Satv., P. Z. S:, 1867, 589 (Amazon) ; 

Nom. Neotr., 1873, 123. 

Catharista urubitinga, Gray, Hand-l. i, 1869, 3. 

nops urubitinga, SHARPE, Cat. B. Brit. Mus. i., 1874, 28, pl. ii, fig. 2 

Cathartes aura, Sci. & Saty., P. Z. 8., 1867, 753 (Chyavetas, E. Peru); 1873, 

301 (do.). 

*T had already made this disposition df it in Hist. N. Am. B., vol, ili, p. 344. 

- 
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Habitat.—Atlantic slope of tropical America, from Brazil to Vera 

Cruz, Mexico (perhaps to southern Texas); west through Amazon Val- 

ley to eastern Peru. . 
The type of CO. burrovianus and the typical example of C. urubitinga 

compare in measurements as follows: 

=) Get 3 CO | Sai | ¢ 

. | § | ap |\an| ¢ 8 
ee tg. | Bb |) To) Bite res a, | 
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Type of CO. burrovianus. | Vera Cruz, Mexico..| 18.50 | &60| .80 | 3.20 50 | 30 | 2.40 | 2.20 
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ON ONYCHOTES GRUBERI. 

' ‘By ROBERT RIDGWAY. 

With the single exception of Buteo cooperi, Cass., no alleged North 

American hawk has been so much a puzzle to ornithologists as the spe- 

cies described under the above name. The type specimen was received 

by the Smithsonian Institution in 1866 from F. Gruber, a San Francisco 

taxidermist, and was labeled “suteo fuliginosus, California.” This spec- 

imen was described as anew genus and species, in the ** Proceedings” of 

the Philadelphia Academy of Sciences for December, 1870(p. 149) and 

againin History of North American Birds, vol. iii, p. 254; in the latter 

cease the description being accompanied by a full-length wood-cut. In 

November, 1872, there was removed from the Land office Department 

of the Patent Office building, in Washington, to the Smithsonian Insti- 

tution, a collection of forty-five mounted birds, for the most part North 

American species, and, with one or two exceptions, unlabeled. There 

were altogether 38 species, of which 23 were common North American 

birds, 8 well-known tropical American species, and the remaining one 

a hawk, which was subsequently identified as Onychotes gruberi in the 

light phase of plumage. This specimen was described in Rod and Gun 

(newspaper, West Meriden, Conn.), vol. vi, No. 5, May 1, 1875, p.65. In 

the “ Bulletin” of the United States Geological and Geographical Sar- 

vey of the Territories, vol. ii, No. 2, April 1, 1876, pp. 184, 135, both 

specimens were redescribed. 

Having a suspicion that Onychotes grubert might possibly be identifi- 

able with some Old World species, the two specimens were, with the 

consent of the Director of the National Museum, sent to Mr. J. H. Gur- 

ney for examination, and while in his hands were inspected by other 

leading English ornithologists, none of whom could identify them with 

any other known species. Mr. Gurney published some observations on 

these specimens in the Ibis for July, 1881, pp. 396-398, illustrated by 
a colored plate (Pl. XII) showing both examples. 

After having thus passed the test of examination by the best author- 

ities, there seemed no further reason to doubt the validity of the species, 

— 
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although the question of habitat was stil] involved in much uncertainty. 

The matter therefore remained quiescent until a colored plate of Buteo 

solitarius, Peale, a Sandwich Island species, published with the report 

on the birds of the Challenger Expedition (Zoology, vol. ii, Part 

VIII, Report on the Birds; 1881), struck me as bearing a very remark- 

able resemblance to the light-colored example of Onychotes gruberi. 

This renewed my suspicions, and led to the further investigations on 

which this paper is based. The type of B. solitarius, belonging to the 

Philadelphia Academy of Natural Sciences, was, through the courtesy 

of the officers of that institution, borrowed for comparison, and I am 
thereby enabled to offer the following remarks as throwing more light 

upon the subject. 

I. The plate of B. solitarius in the report of the “Challenger” Expedi- 

tion, the description there given of the same specimen, and that of an- 

other example forming part of the same collection given by Mr. Gurney 

on pp. 141, 142 of his “ List of the Diurnal Birds of Prey” (1884), agree 

Sar more closely with the light-colored example of ‘* Onychotes gruberi” than 

with the type of B. solitarius. In fact, the plate referred to is in some 

respects a better representation of the Onychotes than that of the latter 

given in the Ibis! 

II. There being a very close correspondence in all essential characters 

between the two “Challenger” specimens of B. solitarius and the two 

examples of O. gruberi, scarcely any doubt can exist as to their specific 

identity, whatever may be their relationship to the true B. solitarius. 

III. The type specimen of B. solitarius, while differing considerably 

in plumage and slightly in proportions from any of the four examples 

referred to above, is yet not sufficiently different to preclude the possi- 

bility of specific identity ; while, on the other hand, the many points 

of similarity strongly suggest the probability of such relationship.* 

Waiving the question of the localities where the examples of Onychotes 

grubert were obtained, I think that the above evidence will justify the 

“The measurements of the five known species are as follows: 
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Measurements of No.2 are from the ‘ BA Sh ronoit: cited above, and those of No.3 from Mr. 

Gurney’s ‘ List of the Diurnal Birds of Prey.’ 

The type of O. gruberi is probably a male, and is evidently a young bird. This specimen and the 

type of B. solitarius probably represent the dark and light extremes of plumage, respectively. 
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view that they are referable to the Sandwich Island species, according 

to which conclusion the synonymy of Onychotes solitarius stand as 

follows: 

Onychotes solitarius (Peale) Ridgw. 

Buteo solitarius, PEALE, Zool. U.S. Expl. Exp. Birds, 1st ed., 1848, 62 (Hawaii; 

typein Mus, Phil. Ac.).—Sct., P. Z. 8., 1878, 348; Zool. ‘‘Challenger” Exp. 

Zool., ii, pt. viii, Birds, 1881, 96, pl. xxii—GuRNEyY, List Diurn. B. Prey, 

1884, 64, 141. 

Pandion solitarius, Cass., Zool. U.S. Expl. Exp., Ornithology, 2d ed., 1858, 97, 

pl. iv. 

Polioaétus solitarius, SHARPE, Cat. B. Brit. Mus., i, 1874, 452. 

Onychotes gruberi, RipGW., Pr. Phil Ac., xxiii, Dec. 1870, 142, 149 (‘‘ Califor- 

nia”); in Hist. N. Am. B., iii, 1874, 254 (figs.); Rod and Gun, vol. 6, No. 

5, May 1, 1875, 65 (‘‘ California ?”); Bull. U.S. Geol. and Geog. Surv. Terr., 

ii, No 2, April 1, 1876, 134; Nom. N. Am. B., 1820, No. 446.—Cougs, Am. 

Nat., v, 1871, 238; Key, 1872, 219, 2d ed., 1884, 553; Check List, 1873, No. 

659 ; 2d ed., 1881, No. 529.—SHaRPE, Cat. B. Brit. Mus.,i, 1874, 158, foot- 

note (“ grueberi”).—GURNEY, Ibis, 1876, 476; ib. 1881, 396, pl. 12 (“ grue- 
beri”); List. Diurn. B. Prey, 1884, 71. 

The genus or subgenus Onychotes, in its new signification, while 

closely related to Buteo, is tenable, with the following diagnosis: 

GENERAL CHARACTERS.—Nostril nearly circular, or more properly 

semi-circular, its upper outline being less curved than the lower, more 

horizontal, its direction nearly parallel with the commissure of the bill; 

a cartilaginous tubercle is seen within the nostri] in its upper portion. 

Outstretched feet reaching to or beyond end of the tail; tarsus long, 

nearly twice the length of the middle toe; outer toe decidedly longer 

than the inner, which reaches the second phalangeal articulation of the 

middle toe; hind toe shorter than the inner. Scutellation of the tarsi 

and toes as in the typical Buteones, there being a continuous single se- 

ries of transverse plates on the posterior face of the former; those on 
the anterior face number 11-12. Claws proportionally large, those of 

the first and second toes considerably exceeding their digits in length; 

they are much graduated in size to the outer, which is only half the 

length of the posterior one; their shape is normally buteonine. A well- 

developed web between outer and middle toes. Wing short and much 

rounded, reaching to about the middle of the tail, which is slightly 

rounded, and more than half as long as the wing. Remiges, 24; rec- 

trices, 12. Third, fourth, and fifth quills longest, and nearly equal; 

first shorter than eighth, sometimes shortest; second about equal to 

sixth, or a little longer; outer four with inner webs emarginated. Up- 

per third of the tarsus densely feathered in front and on sides. Lores 

quite densely covered with strong black bristles, these extending for- 

ward so as to cover the entire cere beneath the nostrils. Superciliary 

shield bare and prominent. 

The tarsi are proportionally longer than in Buteo, while the toes and 

claws are much longer, compared with the tarsus, than in the long-legged — 

genera Urubitinga, Leucopternis, Asturina, and Rupornis. 
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NOTES AND DESCRIPTIONS TAKEN FROM SELACHIANS IN THE 

' U. S. NATIONAL MUSEUM 

By S. GARMAN. 

Myliobatis Goodei, sp. n. 

Disk about two-thirds as long as broad; lateral angles acute, bluntly 

rounded at the apices; posterior angles of pectorals nearly right. Snout 

very broad, short, with a slight prominence in front. The fin, or flange, 

beneath the eye at the side of the head is very wide, much wider than 

in either M. freminvillet or M. californicus. TKyes very small, without a 

prominence above in either male or female (immature specimens). Tail 

less than twice and more than one and two-thirds times the length of 

the disk. Dorsal fin smaller than that of freminvillei. Teeth in seven 

series, much shorter and narrower than those of freminvillei, third row 

about twice and middle row about four times as wide as long. Body 

smooth. Entire length 29, snout to end of ventrals 11.5, vent to end of 
tail 18.5, and width of disk 17.5 inches. 

Olivaceous, darker on the center; white below. The Museum of 

Comparative Zoology has a large specimen which agrees well with this 

destription. 

Compared with M. freminvillei, this species has very small eyes; the 

pectoral below the orbit is wider than the eyeball, and the fin in front 

of the skull is but little wider than at its sides. In freminvillei the eye- 

ball is twice as wide as the fin beneath it, and the fin in front of the 
skull is much wider than below the eye. Comparing specimens of about 

the same size, of both sexes, of freminvillei, californicus, and goodei, the 

latter is readily distinguished from the former two by the broad tlange 

at the side of the head, the small eyes, the small teeth, and the broadér 

lateral angles of the pectorals. 
No. 9524 6, 95292. Central America. 

Named for Professor G. Brown Goode. 

Myliobatis freminviliei, Les. . 

yes about twice as large as those of M. goodet of the same size. The 

expansion of the pectoral below the eye is very narrow, a mere ridge, 

not half as wide as the same portion in Goode’s ray. The pectoral near 

the acute outer angles is much narrower than in that species. The teeth 

are longer, and the median row is as wide as four of the next laterals. 
In AM. goodei the teeth are much shorter and the median row is only 

about twice as wide as the next laterals, which in turn are about twice 
the width of the outer rows. 

. No. 14858, Noank, Conn. Total length 25.6, snout to ventrals 8.1, 

and width 14 inches. 

No, 19482, east shore of Virginia. Entire length 25, snout to ventrals 
8, and width 14.2 inches. 
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Dasybatus pastinaca, (Klein) Walbaum, 1793, Kleinii Ichthyol. Enod., p. 35. 

Disk broad, four-fifths as long as wide; pectoral angles considerably 

in advance of the mid-length of disk; rostral angle very wide, tip of 

snout produced in a point beyond the balance of the margin. Center 

of body thick. Tail about one and a half times the length of the disk, 

with a narrow membrane or keel beneath. The body and tail are with- 

out asperities in this,a very young specimen. Mouth undulating, curved 

forward. Eyes rather small, smaller than the spiracle. Nostrils and 

nasal valves dark. Teeth small, blunt. Three elongate papille at the 

bottom of the mouth, close together. Color olivaceous brown, margins 

lighter, tail darker; light beneath. 

Total length 17.5; tail 10; and width 9.5 inches. 

Young male. No. 26507. No locality. 

Dasybatus kublii, sp.M. & H. | 

Disk broadly rounded in front, snout not prominent—included in the 

broad curve of the anterior margin, lateral-posterior margin nearly 

straight. Margin of disk in front of head rather thick. Eyes promi- 

nent; orbitas large as the spiracle. Interspiracular distance equal dis- 

tance of eye or mouth from tip of snout. Mouth small, curved; width 

equal more than half the distance from the end of the rostram. Upper 

jaw forming an angle in front; symphysis turned downward; two‘pa- 

pillz on the floor of the mouth. Tail about one and a half times the 

length of the disk, with a.short low cutaneous fold close behind the tip 

of the spine and a longer broader one below extending backward from 

near the spine’s base; this fold grows narrower backward, but is con- 

tinued nearly or quite to the extremity. 

Olivaceous, uniform or with one or more rounded dark-edged small 

spots of light color over the posterior portions of the pectorals; white 

beneath. Tail darker behind the spine, with broad bands of white to- 

ward the end. 

Total length 15.5; snout to end of pectorals 6.5; snout to end of ven- 

trals 7.5; snout to mouth 1.1; and width 8 inches. 

No. 26519. No locality. 

Dasybatus, sp. 

Foetus 7 inches in length, of which 5 is tail. Snout and pectorals 

rounded, former not prominent. Tail with a membranous expansion 

above and another below, the latter wider and longer. 

No. 26544. Japan. 

Dasybatus varidens, sp. n. 

Disk broad, four-fifths as long as broad, angles bluntly rounded. 

Snout blunt, without a prominence. Eyes rather large, larger than the 

spiracles. Mouth medium; its outline appearing as if the middle third 

of its length had been set forward a short distance ahead of the other 

two-thirds. On the upper (anterior) jaws the teeth at each end of this 

middle third, in the angles, are larger, triangular and pointed. Two 
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papillae on the floor of the mouth. Tail. one and a third times the 
length of the disk—from snout to end of ventrals, with a long narrow 

fold on the lower side—under and behind the spine, and a short but 

prominent one on the top, just behind the tip of the spine. The pecto- 

ral angles are nearly opposite the middle of the length of the disk. In 

this specimen, a young male, the disk is without asperities. 

Entire length fourteen inches; disk about six; width seven and a half. 

Color, rather light reddish brown or olivaceous; tail encircled by 

white rings, the broadest near the end. The species resembles D. kuhlit, 

but has a broader disk and no spots. 

No. 6529. Hong-Kong, China. 
This ray would be placed in the section Hypolophus with D. sephen. 

Excepting the angular outline of the mouth and the larger teeth in the 

angles of this ontline in the upper jaw, there is little to separate this 

from other Dasybati. 

Urolophus nebulosus, sp. n. 

Disk subround, resembling that of U. halleri,with asperities about the 

middle over the posterior portion of the abdominal cavity. Without a 

median series of tubercles on back or tail. Three small papille at the 

bottom of the mouth. In shapes of body and caudal closely allied to 
U. halleri. . 

Entire length 12, snout to ends of ventrals 7.5, to ends of pectorals 7, 

and width 7 inches. , 

Clouded olivaceous above ; whitish below. 
No. 7356 ; Colima, Mexico. 
A specimen of U. halleri measures in entire length 13, snout to ends 

of ventrals 8.4, to ends of pectorals 7.4, and width 7.4 inches. 

Urolophus torpedinus, Desm.; M. & H. 

Feetus, length 5 inches. The membranous flap from above the upper 

posterior portion of the orbit forms a broad cover for the spiracle. It 

is quite as large as the spiracle, rounded above and produced in an acute 

angle extending behind the opening. The spiracular opening is an 

elongate slot and the valve is well developed. 

Very light olivaceous freckled with brown. Posterior half of tail ob- 

scurely ringed with brown and lighter color. 

Specimen 8184. New Jersey. 

Urolophus fuscus, sp. n. 

Disk smooth, subquadrangular, hardly as broad as long, forming a 

blunt angle in front, tip cf snout prominent. The tail from the vent 

equals the distance from the same point to the anterior edge of the 

nostril, expansions of fin medium, tip blunt, insertion of spine a little 

anterior to the middle of the length from the vent. Ventrals medium. 

Claspers short, stout. Eye small, orbit as long as spiracle, interorbital 

space as wide as mouth, which is less than half the distance of the latter 
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from the tip of the snout. Mouth medium, curved forwards, with three 

papille on its floor-—middle one bifurcate at its tip. 

Entire length, 125 inches; snout to hinder edge of vent, 7; snout to — 

mouth, 1,8;; snout to end of ventrals, 8; width, 7,§;. 

Color, apparently uniform light reddish brown or olive. The shape 

of this specimen resembles that of Dasybatus pastinaca. The species is 

near U. cruciatus, which is broader than long, and of which the snout 

does not project. 

No. 7058. Off east coast Niphon. 

Another specimen,.26543, also from Japan, has a total length of 58 

inches, snout to vent 22 and to end of ventrals 34, and a width of disk 

of 38. 

This appears to be the young of 7058. There are differences: the 

snout is not prominent; the disk is wider in proportion to its length, 

more broadly rounded, and retains its greater width posteriorly ; and 

the color is darker. The larger specimen, however, is faded, and the 

other differences are such as age renders less patent. 

Narcine timlei, Bl. Schn.; Henle. 

Very young specimen. Vent in the middle of the total length. In- 

sertion of dorsal slightly behind the bases of the ventrals. Caudal with 

a blunt angle opposite the end of the vertebral column. 

Light brown, thickly freckled with darker. Large blotches of darker 

between eye and lateral margin, between shoulder and lateral margin, 

and between the spiracles; there is one near the pelvis on each side of 

the dorsal median line, and one between each of these and the lateral 
margin. There is also a spot on each side of the base of each of the 

dorsals and one on the base of the tail. The upper portions of the fins 

are darker. 

No. 26545. Hong-Kong, China. 

Raja fusca, sp. n. 
e 

Specimens taken from the egg-case. Disk three-fourths as long as 

wide. Snout moderately prominent. General outline similar to that of 

R. ocellata. Tail from vent equals the length of the disk including the 

ventrals, depressed, rather broad, at the dorsals, behind which it ex- 

tends in along point that probably is much reduced in comparative 

. length in the adult. Teeth in thirty series. Eyes moderate, interorbi- 

tal space nearly half their distance from the end of the snout. Mouth 

broad, with a slight forward curve. A pair of large spines in front of 
each eye; a single spine above each spiracle; one behind the head on 

the anterior end of the vertebral column, sometimes a second behind 

this on the shoulder girdle, and a median row on the tail beginning be- 

hind the vent, and reaching the second dorsal. Dorsals separated by 

two spines. Excepting these spines, the back is smooth. 

Light reddish brown. <A black ring about half as wide as the mouth 

incloses a lighter colored space near the shoulder girdle on each pec- 

toral. 

—_— = 
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Length 42. width 2, and length of pectorals 14 inches. 

No. 26542. Japan. 

Raja senta, sp. n. 

Shape of disk resembling that of R. eglanteria. Snout extending be- 

yond the angle formed by the anterior margins of the pectorals, acute 

and flexible at the tip. Interorbital space concave, narrow, three and 

two-thirds times in the distance from the eye to the end of the snout. 

Mouth moderately wide, nearly twice in the pre-oral length, very little 

curved forward. HEyesand spiracles small.. Teeth in thirty-six to forty 

series. Tail slender, tapering gradually, as in Rf. granulata, but a little 

more depressed than in that species; it does not extend behind the 

tip of the dorsal. Entire upper surface covered with very small, closely 

set, sharp spines. Hach spine is slender, acute, and strongly hooked 

backward over a broad stellate base. A series of large spines on the 

vertebral line, interspersed with smaller ones, becoming very small on 

the posterior half of the tail. A group of two or three large hooked 

Spines in front of each eye, a similar group above each spiracle, and 

another on each shoulder. Tail covered with the fine scales above, be- 

low, and on the sides. A few spines of small or moderate size on the 

_ anterior portion of the rostral cartilage and across the back of the head. 

The long, narrow dorsals are not separated by spines. 

Olivaceous, clouded with darker. A white spot on the middle of the 
back, behind the shoulder girdle. A white band across the tail, at the 

ends of the ventrals. 

No. 24309. Provincetown, Mass. Entire length 11.5, snout to ends 

ot pectorals 7, and tail from vent 6 inches. 

No. 21004. Le Have Bank. A deep-water species. The color of the 

larger specimen is a rather light reddish brown, apparently uniform. 

Raja Jordani, sp. n. 

Disk broader than Jong; little sharper than a right angle in front. 

Snout pointed, rather sharp and narrow-at the end. The width of the 

disk is about one and a half times the length of the tail from the vent- 

rals. Anterior margin of pectoral undulated, little concave. Width 
of posterior lateral portion of pectoral—parallel with the margin—about 

equal to distance from snout to shoulder girdle. Outer angle of pectoral 

behind the mid-length of the disk ; posterior anglerounded. Tail mod- 

erately slender, tapering regularly to a point, depressed. Dorsals sep- 

arated by a large spine; posterior supplemented by a membraneons ex- 

pansion on the top of the extremity of thetail. Interocular space broad, 

deeply concave, three times in the distance from the eye to the end of 

the snout. Eye moderate,as large as the spiracle. Mouth wide, curved 

forward, one and two-thirds times in its distance from the end of the 

snout. Teeth sharp-pointed, in thirty-eight rows. On the rostral car- 

tilage, the skull, the translucent rostral spaces, and along the anterior 

margins of the pectorals the skin is rough with small spines. A row 

of larger spines along the orbital ridges and the median line of back 
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and tail. No lateral series of large spines on the tail on this specimen, 

amale. A couple of large spines side by side in front of and near the 

dorsals, somewhat as in &. clavata. A group of large spines on the 

anterior extremity of each pectoral and a single row of retractile hooks 

on each near the outer angle. The greater portion of the disk is smooth. 

The claspers are long, slender, tapering, acutely pointed. Instead of 

bearing a sickle-shaped hook on its extremity, asin R. erinacea, the sty- 

lus of the clasper is forked and one of the slender branches becomes 

pointed and flexible and the other curved, expanded at the end, and 

sharp edged. 

Total length 23; snout to vent, 11.5; snout to shoulder girdle, 6.75; 

snout to mouth 3, and greatest width 15.5 inches. 

Color dark olivaceous, lighter toward margins, with white or trans- 

lucent spaces at each side of the rostrum. Mottled and spotted with 

dark beneath the thoracic region. A rounded spot of light color around 

a dark center on each pectoral near the shoulder. 

No. 16704. San Francisco, Cal. 
Named for Prof. D. 8. Jordan. 

A REVIEW OF THE AMERICAN SPECIES OF PLYING FISHES 

(EXOCGSTUS). ; 

By DAVID 8S. JORDAN and SETH E. MEEK. 

In the present paper we have attempted to give the synonymy of the 

American species of Hxocetus, with an analytical key by which those 

known to us may be distinguished. Some of the less-known forms we 

have described in detail. 

There are few groups of fishes in which our knowledge is in a more 

confused state than in this. It is our hope that the present paper will, 

at least, not make matters worse. This paper is in some regards sup- 

plementary to that of Dr. Liitken (Vidensk. Meddel. Naturh. Foren. 
1876), which is the only critical review of the species of this group thus 

far published. 

It is evident that few, if any, of the flying-fishes are local in their 

distribution; many of them are certainly found in all warm seas. Sev- 

eral of the supposed East Indian forms will doubtless prove, on further 

comparison, to be identical with Atlantic species. 

The multiplication of nominal species on characters peculiar to imma- 

ture individuals has been carried to an unfortunate extreme. It is to 

be earnestly hoped that future writers who may possess specimens of 

bearded Hxoceti, or of other young flying fishes of less than 5 or 6 

inches in length, will content themselves with describing such speci- 

mens without imposing on them any new specific names. The changes 

due to increased age are often remarkable, and, in most cases, the sup- 

posed characters of species based on young specimens are characters 

of immaturity, common to the young of many flying fishes. 
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The material examined by us consists of the specimens in the collec- 

tion of the museum of the Academy of Natural Sciences at Philadel- 

phia, which bave been very carefully studied by Mr. Meek; of the col- 

lections of the Indiana University, and of part of the Hxoceti in the 
U. 8S. National Museum. Tifteen of the species here admitted have 

been studied by us, two others (L. bahiensis, H. cyanopterus) being known 

to us only from des¢riptions. 

The species here noticed fall naturally into four subgenera or genera, 

for which we adopt the names Fodiator, Parexocetus, Halocypselus, and 

_ Exocetus. On the whole, it seems more convenient to treat these groups 

as genera, but whether genera or subgenera is not a matter of much im- 

portance. | 

Most of the species belong to the typical and most highly specialized 

genus, Hxocetus. The other genera mark transitions in the direction 

of Hemirhamphus. 
The name Cypselurus, has been used by Swainson, Weinland, and 

others for those species which are provided with one or two fleshy bar- 

bels or ribbons at the chin. These, we are fully convinced, are the 

young of other nominal species, which are destitute of barbels. It is 

probable that these appendages disappear at different ages in different 

individuals. In two species, mesogaster, usually described as destitute 

of barbels and furcatus described as with barbels, we have examined 

specimens both with and without these appendages. 

ANALYSIS OF GENERA OF FLYING-FISHES. 

a. Roof of moath (vomer, palatines, pterygoids) and tongue provided with teeth; 

body not angular in outline (elliptical in cross-section); pectoral fins mod- 

erate, not reaching beyond middle of dorsal fin; ventrals rather long, inserted 

behind middle of body; dorsal fin elevated; anal long, its base scarcely 

shorter than that of dorsal. ‘ 

b. Snout long, slender, and pointed, much longer than eye; lower jaw acute, the 

tip much projecting (approaching Hemirhamphus) ...-..------ FODIATOR, 1. 

bb. Snout short, much shorter than eye; lower jaw scarcely produced at tip. 
" PAREXOCGETUS, 2. 

aa. Roof of mouth and tongue, with few teeth or none; body angular in outline (a 

cross-section subquadrate); pectoral fins very long, their tips usually reach- 

ing nearly to base of caudal; lower jaw little prominent; snout short. 

c. Ventral fins inserted anteriorly, much nearer tip of snout than base of caudal, 

not used as organs of flight, their tips not reaching nearly to front of 

dorsal; anal fin long, its base nearly equal to that of dorsal. 

HALOCYPSELUS, 3. 

ec. Ventral fins inserted posteriorly, more or less nearer base of caudal than 

tip of snout, used as organs of flight, their tips reaching past middle of 

DEBE Offa Ma fe '2L ous SSeS cea cee Seiad See acoe se Exoce@ tus, 4. 

GENus I.—FODIATOR. 

Foprator, genus nova (acutus). 

This group, which seems to us of generic value, agrees with Parexo- 

 eetus in dentition and in general characters, differing in-the form of its 
jaws, which indicate a transition toward the genus Hemirhamphus. Per- 
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haps it should be considered as a subgenus under Parexocetus, but in 
any regard it seems desirable to allow it a distinct name. 

But one species is known. 

ANALYSIS OF SPECIES OF FODIATOR. 

a. Snout long, about half longer than eye, 24 in head; lower jaw much projecting, 

the half-beak at its symphysis about one-third the length of the snout. Origin of 

ventral fin midway between posterior margin of preopercle and last caudal ver- 

tebra. Pectoral fins half length of body, their tips reaching a little past front of 

dorsal; the first ray simple, about $ length of the fin, the second ray divided. Ven- 

trals 14 in length of head, their tips scarcely reaching front of anal. Dorsal and 

anal fins inserted opposite each other, the base of the analslightly-shorterthan that _ 

of dorsal. Dorsal fin high, its longestray 1}in head. Head 34 in body; depth 5; 

eye3zin head. Color blue above, silvery below. Pectoral fins black on their pos- 

terior half, shading into lighter posteriorly ; a large black blotch on the upper # of 

anterior rays of dorsal; ventrals and anal white; caudal dusky...-.--. ACUTUS, 1. 

1. Fodiator acutus. 

Exocetus acutus, Cuvier & Valenciennes, Hist. Nat. Poiss., 1849, 125 (Surinam; 

Nice); Giinther, Cat. Fish. Brit. Mus. 1866, 281 (about 100 miles off Fer- 

nando Po), 

Habitat.—Tropical America; ? Mediterranean. 

This interesting species is known to us from a single. specimen in the 

museum of the Academy. It is 64 inches in length, and was brought 

by Dr. Ruschenberger from Panama. 

GENusS II.—PAREXOCQMTUS. 

PAREXOC@TUS, Bleeker, Nederl. Tydschr. Dierk. iii, 1865, 105 (mento). 

This genus appears to be sufficiently distinct from Hxocetus, differing 

in the form of the body as well as in the dentition. The species are 

small in size and apparently few in number. 

ANALYSIS OF SPECIES OF PAREXOCGTUS.* 

a. Pectoral fins of moderate length, their tips not reaching past middle of dorsal fin; 

origin of ventrals behind middle of body, their tips about reaching first ray of 

anal; body not angulated, elliptical in section: roof of mouth with teeth 5 

snout short, shorter than eye, not pointed ; lower jaw mot produced. 

b. Ventrals inserted at a point midway between pupil and last caudal vertebra, their 

tips reaching slightly past front of anal. D. 12; A. 13. First ray of pectoral 

about $ length of second, which is divided; dorsal fin very high; its anterior 

rays reaching base of caudal; caudal short; lower jaw little obtuse, with a 

very slight symphyseal knob. Body deep blue above; fins all pale, except the 

dorsal, which has a large black blotch on its anterior rays....-MESOGASTER, 2. 

bb. (Ventrals inserted at a point midway between tip of snout and base of caudal, 

their tips reaching first ray of anal. D.11, A. 13. Snout very short; lower 

jaw with a very small pointed tubercle at the chin; pectoral fins half length 

of body; dorsal hich and pointed. 222. 7.-.525 3.545. 492 NNO) 

*For purposes of comparison, we add here the characters of the type of the genus, 

Parexocetus mento, from the Pacific. The latter species may perhaps not be dis- 

tinct from 1. mesogaster. L2. brachypterus, Solander, a species provided with two short 

barbels at the chin, is doubtless identical with H. mento, as already suggested by Dr. 

Giinther. As Valenciennes states that the little tubercle at the chin in Z. mento ‘forms - 

a vestige of half-beak before the mouth,” we do not venture to place it in the syn- 

onymy of H. mesogaster. 
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' 2. Parexcccetus mesogaster. 
Exocatus mesogaster, Bloch, Ichthyologia, pl. 899 (on a drawing by Plumier) ; 

Bloch & Schneider, Syst. Ichth., 1801, 430 (copied) ; Mitchill, Trans. Lit. 

and Phil. Soc. 1815, 443 (Southern coast); Cuv. & Val., xix, 1846, 87 

(Cuba); Poey, Syn. Pisce. Cubens., 1868, 385 (copied) ; Poey, Enumeratio 

Pisce. Cub. 1875, 122 (copied); Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1882, 

588 (Charleston) ; Jordan & Gilbert, Proc. U.S. Nat. Mus., 1883, 143 (Pen- 

sacola; no descr. ). 

Parexocetus mesogasier, Jordan, Proc. U. S. Nat. Mus., 1884, 34 (Pensacola ; 

no descr. ). 

? Exocetus orbignianus, Cuv. & Val., xix, 131, 1846 (Montevideo; based on a 

drawing); Giinther, vi, 285 (copied). 

Exocetus hillianus, Gosse, Nat. Sojourn Jamaica, 1851, ii, tab. 1, f. 1 (Jamaica); 

Poey, Memorias, ii, 1861, 301 (Cuba); Poey, Syn. Pisce. Cub., 1868, 384 

(Cuba); Poey, Enumeratio Pisc. Cub., 1875, 122; Ltitken, Vid. Medd. 

Naturh. Foren., 1876, 397 (Atlantic; Antilles; Honolulu); Cope, Trans. 

Am. Phil. Soc., 1871, 4€1 (St. Martin’s); Jordan & Gilbert, Syn. Fish. N. 

A., 1883, 903; Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 262 (Pensa- 

cola). 

Exocetus gryllus, Klunzinger, Fische des Rothen Meeres, 1870, 586 (Red Sea; 

fide Liitken). 

Habitat.—Kast Indies; West Indies, north to Newport. 

This little flying-fish is the most abundant species along our South 

Atlantic coast. We have adopted for it the name mesogaster, believing 

it to be the original mesogaster of Bloch, as wéll as the mesogaster of 

Mitchill and of Valenciennes, although none of these writers have given 

descriptions of any value. 

The hillianus of Gosse is of course the eins species. Liitken states 
that the yryllus of Klunzinger is also the same, the alleged distinctive 

character of the latter not really existing. ‘ 

The orbignianus of Cuv. & Val. seems to have been based on a poor 

drawing of the present species. 

Three specimens of this species are in the museum of the Academy— 

one 7 inches long from the Sandwich Islands, one 53 inches long from 

Newport, R. L, and one 4} inches long from St. Martin’s. The one last 

mentioned has two short barbels on tip of lower jaw. These barbels are 

ribbon-shaped, black, and about three-fifths diameter of tue eye. In 

the specimen from Newport there are also barbels, but much less devel- 

oped than in the former specimen. In the Sandwich Island specimen 

no barbels exist. Otherwise the three agree closely, and evidently all 

belong to the same species. Specimens from Florida in the United 

States National Museum and in the museum of the Indiana University 

have no barbels, but otherwise agree with the others. 

It is evident that the barbels constitute a character of youth, in this 

species at least. 

The following description is taken from the specimen above noted, 

from the Sandwich Islands: 
Head 42 in length of body; depth, 5; D, 12; A, 13; about thirty- 

eight scales in the lateral line, five rows of scales between lateral line 

and dorsal fin. 
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Body elongate, compressed (not angulated), rather deep; width of 

body at base of pectorals, 2 in head; head narrow, compressed, almost 

trenchant below; inteorbital area flattish, about as wide as eye, 3 in 

head. 
Snout short, rather pointed; its length 44 in head; teeth on tongue 

and palatines; gill rakers numerous, long and slender ; pectoral fins of 

moderate length; their length 12 to 2 in length of body; their tips 

reaching middle of base of dorsal fin; second ray of pectorals divided; 

dorsal fin very high, its longest rays about 7 longer than head; base of 

dorsal about 14 in length of head ; tips of anterior rays of dorsal reach- 

ing beyond tips of posterior rays when the fin is deflexed, and reach- 

ing almost to base of caudal fin. Ventrals rather short, 42 in length 

of body, their tips reaching slightly past origin of anal fin. Origin of 

ventrals midway between pupil and last caudal vertebra. Anal fin op- 

posite dorsal. Lower lobe of caudal rather short, slightly longer than 

head. Color blue above; silvery below. Pectorals (dusky in the 

young) becoming nearly white in the adult; color of ventrals very simi- 

lar to pectorals, the duskiness in the young formed of fine blackish 

dots. Upper half of anterior rays of dorsal fin black. Anal fin with 

few small black dots, more numerous in the young; caudal dusky red- 

dish. 
GENUS II].—HALOCYPSELUS. 

HALOCYPSELUS, Weinland, Proc. Bost. Soc. Nat. Hist., 1859. 385 (‘*mesogaster”* 

. Weinland = evolans.) 

This genus is distinguished from Hxocetus chiefly by the small size and 

anterior position of the ventrals. There are probably but two species, 

one of them, H. evolans, being the most widely distributed of all the 

flying fishes; the other, H. holubi Steindachner, is known only from the 

west coast of Africa. This species differs from H. evolans chiefly in the 

much higher dorsal. 

ANALYSIS OF SPECIES OF HALOCYPSELUS. 

a Origin of ventral fins midway between tip of snout and last ray of anal; length 

of ventrals half length of head. Pectorals 1} in length of body, their tips reach- 

ing base of caudal; first ray of pectoral simple; second divided. Anal fin Jong, 

scarcely shorter than dorsal, its first ray usually opposite to first ray of dorsal. 

Dorsal low, its first ray less than half head. Lower lobe of caudal about one- 

fourth longer than head. Snout rather blunt, 44 in head; interorbital area flat- 

tish, 3in head. Eye 32 in head. Head 4 in length; depth 5$. D. 13; A. 13. 

Scales about 42. Pectoral fins dark above, with the lower margins white; no 

white oblique cross-bar. Ventrals white. Caudaldusky. Dorsal and anal pale, 

without black. markings; a white streak along base of anal, wider and more 

Colispictous anteriorly: Vo) sete.) colo qeniseieees 2h Sek e eee EVOLANS, 3. 

* Although Dr. Weinland refers to EH. mesogaster as the type of Halocypselus, it is 

evident from his description that he had £. evolais in mind. He says: ‘In E. meso- 

gaster the ventrals are very short, about one-fourth as long as the pectorals, and 

placed anterior to the middle of the body, between the anus and the pectorals; the 

shape of the lower jaw is also angular.” For the mesogaster, thus diagnosed, he pro- 

poses a new genus, Halocypselus. 
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Alars bo 

3. Halocypselus evolans. 

Exocetus, pinnis ventralibus brevissimus, Gronow, Zobphylac., 358 (Spain). 

Exocatus evolans, Linneus,Systema Nature, xii, 1766, 521 (based on Gronow) ; 

Gmelin, Systema Nat., 1789, 1400 (copied); Bloch, Ichthyol., 9, pl. 398. 

Walbaum, Artedi, Pisc., 1792, 49 (copied); Bloch & Schneider, Syst. 

Ichth., 1801, 48, pl. 84; Shaw, General Zoology, v, 1804, 144, f, 117; Tur- 

ton, Linnzus, 1806, 867 (copied) ; Cuvier & Valenciennes, xix, 1846, 138; 

(Mediterranean Sea; Brittany; Morbihan; Newfoundland; Antilles ; 

Bahia; Rio Janeiro; Ceylon; Arabia; Cape Verde; New Zealand; New 

Holland, &c.); Giinther, vi, 1866, 282 (Mediterranean; Demerara; 

Zanzibar; Seychelles; Java; India; China; Australia); Steindachner, 

Icthyol. Berichte, 1868, 68 (Taragona); Liitken, Vidensk. Meddel. Nat. 

Foren, 1876, 395, 102 (many seas); Day, Fish. Great Britain, 1883, 126, 

pl. 129. 

Halocypselus evolans, Gill, Rept. U. 8S. Fish Comm., 1872-3; Jordan & Gil- 

bert, Proc. U. S. Nat. Mus., 1878, 283 (Beaufort, N. C.; no deser.); Jor- 

dan & Gilbert, Syn. Fish N. A., 1883, 377. 

Exocetus volitans, Lacépéde, Hist. Nat. Poiss., v, 1798, 401, pl. 12, f. 2; Yarrell, 

Hist. Brit. Fishes, 1836, 398, ed. 2, 433 (British Channel); Bennett, Whal- 

ing Voyage, 1i, 1840,284. (Not of Linnezus). 

Exocetus splendens, Abel, Narr. Voyave China, 1818, 4 (fide Val.). 

? Exocetus georgianus, Cuv. & Val., 1846, xix, 1389 (5° S., 92° W.); Giinther, vi, 

1866, 279 (copied); Liitken, Vid. Medd. Nat. Foren, 1876, 394, 101 (west 

of Sandwich Islands 31° §., 47° E.). (Young examples, with barbel.) 

? Exocetus monocirrhus, Richardson, Ichth. China, 1846, 265 (China); Giinther, 

vi, 1866, 279 (copied). (Young examples, with barbel.) 

Exocetus chilensis, Abbott, Proc. Ac. Nat. Sci. Phila., 1860, 472 (Chili). 

Exocetus obtusirostris, Giinther, vi, 1866, 283 (Cape Verde Islands; India; New 

Orleaus); Liitken, Vid. Medd. Naturh. Foren, 1876, 395 (many seas); 

Steindachner, Beitriige, Kenntniss Fische Afrika’s, 1881, 38 (Gaboon). 

Halocypselus obtusirostris, Jordan & Gilbert, Syn. Fish N. A., 1883, 378 (copied). 

Habitat.—Warm seas; cosmopolitan. 

Of all the flying-fishes this species seems to have the widest range, 
and it is the one most common,in collections. 

We are unable to distinguish the obtusirostris of Giinther from evo- 

lans, the characters assigned to the former by Liitken, as well as those 
mentioned by Giinther, seeming to come within the range of individual 

variations. The two forms have the same geographical range, and 

Liitken remarks that ‘although in most cases it is easy enough to decide 

to which species any specimen belongs, yet there are some in which this 

determination seems to be almost arbitrary; therefore I am not fully 
convinced of their specific independence.” 

The chilensis of Abbott is unquestionably evolans. The type is still 

preserved in the museum of the academy at Philadelphia, where it has 

been examined by us. The fin rays are D. 14, A. 13, not “D. 16,” “A. 

15,” as stated by Dr. Abbott. 

None of the numerous young examples examined by us show any 

trace of barbels at the chin. Itis, however, not impossible that other 

Proc. N. M. 85——4 
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young individuals may be found still retaining these appendages. __Liit- 

ken observes that H. georgianus Cuv. & Val. should ‘“ have its place be- 

side HE. evolans and E. obtusirostris, but it differs in this respect, that it 

is provided with barbels; it is even a question if the examples which 

have lost these could be distinguished from the species above-named.” 

As none of the specimens of EH. georgianus examined by Dr. Liitken 

exceed 2? inches in length, we regard them, in view of what we already 

know of the loss of these appendages in furcatus and mesogaster, as, 

without much doubt, young individuals of evolans. 

The “monocirrus” of Richardson is, according to Liitken, undoubt- 

edly identical with E. georgianus. 
The color of very young specimens of evolans, less than 14 inches in 

length, is bluish above, silvery below. ‘There isa brownish band across 

the body at base of caudal fin; a second band around body covers pos- 

terior half of dorsal and fins; some black on ventrals and on posterior 
half of pectorals. 

In a larger specimen there are no bands on the body, the ventrals are 

white and the pectorals mostly dark. The length of the pectoral bears 

about the same proportion to the length of the body in both old and 

young specimens. The same is true of the proportionate length of the 

first and second rays of this fin. 

Specimens of # inch to 9 inches in length are in the museum of the 

Philadelphia Academy. Theseare from the Atlantic and Indian Oceans, 

the Bahamas, the Sandwich Islands, and from Chili. We have exam- 

ined others from North Carolina and the West Indies. 

Genus [V.—EXOC@TUS. 

Exocetus. 

Exocetus, Artedi, Genera Piscium, 6, 1738 (velitans). 

Exocetus, Linnzus, Systema Nature, ed. x, 1758, 316 (volitans). 

CYPSELURUS, Swainson, Class’n Fishes, etc., i1, 1839, 296 (nuttalli). 

This group includes most of the species of flying-fishes. Its species 

are in general larger in size than those of the other groups, and their 

wing-like paired fins are more extensively developed. Asalready stated, 

we regard Cypselurus as unworthy -of consideration as a genus, the 

barbels being in most cases, and probably in all, characteristic of young 

fishes. 

ANALYSIS OF SPECIES OF EXOC@TUS.* 

a. Anal fin long, its base a little less than that of the dorsal, its first ray nearly op- 

posite first ray of dorsal; rays of anal 11 to 12. 

b. Second ray of pectoral simple (as well as the first ); third ray divided; fourth 

and fifth rays longest. 

» We here omit (No. 12) #. cyanopterus and its doubtful synonym, £. albidactylus, the 

descriptions of both being incomplete. 

ee ae ee 
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e. Second ray of pectoral about as long as first ray; ventral fins inserted midway 

between posterior margin of eye and base of caudal (i. e., 

end of last caudal vertebra) ; ventral fins 24 in length of 

body, their tips reaching base of caudal; dorsal high, 

the longest rays about 14 in head; pectoral fins reaching 

base of caudal, 1$in length. Head, 4 in length; depth, 

53; scales about 48; eye, 24 in head. Pectorals and ven- 

trals marbled with black and white; dorsal fin with a 

black spot on upper part of anterior rays; anal white; a 

dusky blotch at base of caudal .----....--- EXILIENS, 4. 

ee. Second ray of pectoral about half longer than first; ventral fins inserted mid- 

way between middle of preopercle and last caudal ver- 

tebra; ventrals 34 in body, their tips reaching last rays 

of anal; length of pectorals 1£ in body, their tips reach- 

ing nearly to’ base of caudal fin; first ray of pectoral 

about half length ef longest ray; dorsal moderate, its 

longest rays 23 in head; head 44in length of body; depth 

54. D.11; A.1lor12. Scales50: 25 before ventrals and 

28 before dorsal. .Snout short and blunt, 4 in head; eye 

_ 34; interorbital space 24. Pectoral fins uniform dusky, 

with paler edgings. Ventrals nearly black mesially, 

darker on their posterior half; no black markings on 

dorsalfandianalitins sss se2 - oe se. oe eee RONDELETI, 5. 

bb. Second ray of pectoral divided; first ray simple; third and fourth longest. 

e. Origin of ventrals midway between posterior margin of orbit and last candal 
vertebra; ventrals chiefly black ; pectorals 14 in body, 

reaching last ray of dorsal; ventrals about 3 in length 

of body, their tips reaching slightly beyond last ray of 

anal; longest dorsal ray 24 in head; lower lobe of cau- 

dal 34in body; head 44 in length; depth, 64. D.11; A. 12. 

Scales about 48: 24 before ventrals, 28 before dorsal, 7 

between dorsal and lateral line. Snout 4¢ in head; eye, 

3; interorbital area nearly flat, 2? in head. Pectoral fins 

dusky, nearly uniform, or with a small white oblique 

bar, which extends half way across the fin; the edges of 
the fin whitish; ventrals chiefly blackish; dorsal and 

anal without dark markings ...-...... VINCIGUERRZ, 6. 

ee. Origin of ventrals midway between posterior margin of preopercle and last 

caudal vertebra; ventrals pale, with a dusky shade in 

the axil. 

f. Pectoral fins not uniform in color, dark brown, with an oblique, whitish 

bond which begins in the axil and runs obliquely back- 

ward to middle of fin; edges of pectorals whitish. Pec- 

toral fins 13 in length of body, their tips reaching beyond 

dorsal. Ventrals 34 in body, reaching about to ninth ray 

of anal; longest dorsal ray 24in head, anal ray3; lower 

lobe of caudal 3} in body. Head 4} in body; depth. 62. 

D. 12; A. 11. Scales, 55: 25 before ventrals ; 30 before 

dorsal; 6 rows between dorsal and lateral line. Snout 

rather obtuse, 4 in head; eye large, 2? in head; inter- 

orbital space slightly concave, 2% in head; width of body 

at base of pectorals 12in head; ventral fins white, with 

a slight dusky shade in the axil; no dark markings on 

dorsalionianalecn sso poem ee cos nee eas tee. VOLITANS, 7. 
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Sf. Pectoral fins nearly uniform brownish, without oblique pale bar. Length 

of pectorals, 1,9, in body, their tips scarcely reaching last 

ray of dorsal. Ventrals, 34 in body, scarcely reaching 

last ray of anal. Head, 44 in length; depth, 5%. D. 11, 

A. 12. Scales about 58; 27 before ventrals, 30 before 

dorsal ; 6 rows between lateral line and dorsal. Snout 

rather long, equal to eye, 34 in head. Interorbital area 

flat, 3 in head. Ventrals scarcely dusky, without dis- 

tinct markings; dorsal and anal plain..--RUFIPINNIS, 8. 

aa. Anal fin short, its base one-half to two-thirds length of base of dorsal; its inser- 
tion behind first ray of dorsal; its rays 9 or 10. 

h. Second ray of pectoral divided (first simple); third and fourth rays 

longest. 

i. Pectoral fins without round dark spots. 

j. Ventral fins inserted about midway between pupil and last caudal 

vertebra. 

k. Dorsal and anal fins without black markings; ventrals pale. 

l. Base of anal 1% in base of dorsal; pectoral 1% in length, reach- 

ing last ray of dorsal; ventrals 22 in body, reaching last 

ray of anal; snout, 32 in head; eye, 3}. Head, 4% in 

body; depth, 54. Scales, 58: 26 before ventrals, 33 before 

dorsal, 7 rows of scales between dorsal and lateral line; 

D.14, A. 9. Lower lobe of caudal about 4 longer than 

head. Pectoral fins with an oblique white band across 
lower half of fin; dorsal and anal plain; ventrals white, 

theirtaxil'scarcely dusky --=.-5---4)-- 550" HETERURUS, 9. 

ll. Base of anal 2 in base of dorsal; length of pectorals 12 in 

length of body, their tips reaching end of dorsal fin ; 

length of ventrals 2§ in body, their tips nearly reach- 

ing last ray of anal; last ray of anal opposite last of 

dorsal; lower lobe of caudal about + longer than head; 

snout little pointed, 44 in head. Eye, 2%: scales 50; 23 

before ventrals ; 28 before dorsal; seven rows of scales 

between dorsal and lateral line. Head 4}in length; 

depth 51. D.14, A.9. Interorbital area flat; 3 in head. 

Pectorals black on posterior half; paler on anterior half, 

with an oplique white bar, which begins in axil and ex- 

tends two-thirds distance across the fin; edge of pector- 

als white; ventrals white; the axil a little dusky; dor- 

sal and anal plain; caudal dusky, with a dusky vertical 

shade across middle rays. ..---..----.---- ROBUSTUS, 10. 

kk. Dorsal and anal fins marked with black; dorsal with one or 

more dark blotches; anal with a black spot on tips of 

third to sixth rays; ventrals biack, with pale edgings, ° 

and a white spot near its base; pectorals black, with a 

white band running from axil obliquely backward to 

tips of upper rays; caudal with three dusky cross-bars. 

Pectorals long, 13 in body, not quite reaching last dor- 

sal ray; ventrals 2} in body, their tips nearly reaching 

base of caudal; lower lobe of caudal 34 in head. Head 

43 in length; depth 5}. D. 18, A.9. Scales about 46; 

8 rows between dorsal and lateral line... FURCATUS, 11. 

jj. Ventral fins inserted midway between posterior margin of pre- 
opercle and last caudal vertebra. Pectorals not uniformly 

colored; posterior half of pectorals, ventrals, and dor- 
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sal rather abruptly black; anal white. Length of pec- 

toral fin. 14 in body, its tip reaching nearly to base of 

caudal; first ray of pectoral 14 in length of longest ; ven- 

trals 24 in length of body, their tips reaching tip of last 

ray of anal; dorsal rather high, its longest rays 1} in 

head ; longest anal ray 3} in head; lower lobe of caudal 

about + longer than head. Head 44 in body ; depth 53. 

D. 14, A.9. Seales about 52: 27 before the ventral fins; 

26 in front of dorsal. Snout 4 in head; eyes 3} in head; 

interorbital space broad, slightly concave, its width 23 

head; depth of head 1} in its length.... NIGRICANS, 13. 
Jij- Ventral fins inserted at a point midway between middle of oper- 

cle and last caudal vertebra (or between tip of snout and 

tip of upper lobe of caudal). 
m. [Dorsal fin with a large blackish blotch; pectorals nearly 

uniformly dusky; ventrals biuish white. Tip of pecto- 
torals reaching end of dorsal; tip of ventrals reaching 
middle of anal; insertion of ventral midway between 
tip of snout and that of upper lobe of caudal; dorsal fin of 
medium height inserted much in advance of anal. Snout 
4 length of eye, which is 3f in head. Head 54 in total 
length (with caudal); depth 64. D. 13, A. 9 or 10. 
Seales 50.] ~(Gunther.)).-- 2... <.-22).2-42 BAHIENSIS, 14, 

mm. Dorsal fin pale, somewhat dusky above, without distinct 
black blotch; ventrals mesially blackish, the margins 
paler; dorsal rather pale, somewhat dusky above; pec- 
torals mostly dusky, with the posterior edges paler; an 
obscure oblique pale band across lower part. Pectorals 
17 in length of body, their tips reaching caudal fin. Ven- 
trals 3{ in body, their tips reaching middle of anal. 
Lower lobe of caudal about one-third longer than head. 
Head 4% to 5 in length of body; depth, 6. D. 12, A. 10. 
Snout, 4in head. Eye, 3}in head. Base of anal, 12 in 
base of caudal. Scales, about 60..caLirorNicus, 15, 16. 

it. Pectoral fins covered with small round dark spots ; the edges paler ; 
ventral fins pale, the middle rays grayish, obscurely 
spotted ; other fins pale. Pectoral fins reaching to end 
of dorsal; ventral fins inserted midway between pre- 
opercle and base of caudal, their tips reaching nearly to 
base of anal. Dorsal fin rather high, its anterior rays 
about half length of head. Distance between first dorsal 
ray and first rudimentary ray of caudal equal to length 
of head. Scales, 46: 34 before the dorsal fin, and 9 be- 
tween lateral line and dorsal fin. Head nearly 4 in length 
(to base of caudal); depth, 5. D. 11 or 12, A. 8. Snout 
obtuse and depressed, three-fifths diameter of eye, 
which is 3 in head, and less than width of interorbital 
space, which is slightly concave .._... CALLOPTERUS, 16. 

hh. Second ray of pectoral simple (like the first) ; third ray divided. 
n, Snout more obtusely descending than in any other species, 

its length 44 in head; eye 3 in head; interorbital area 
slightly concave, about + wider than eye; ventrals in- 
serted midway between posterior margin of orbit and 
last caudal vertebra; their length 2,3; in body, their tips 
reaching last ray of anal; pectorals 13 in body, their tips 
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reaching last ray of dorsal. Head 4in length; depth 5}. 

D. 12, A. 9. Seales 46. Pectoral fins dusky, darker to- 

wards their tips; ventrals dusky, nearly black mesially, 

paler towards the edges; dorsal and anal without dark 

markings; caudal dusky ; a faint dark streak along each 

row of scales on upper part of body.-..-.-GIBBIFRONS, 17. 

4. Exocctus exiliens. 

Exocetus exiliens, Gmelin, Systema Nature, 1788, 1400 (Carolina); Turton, 
Linneus, 867, 1806. (Copied.) 

? Hxocetus exiliens, Cuv. & Val., 1846, xix, 114 (New Jersey); ?Giinther, vi, 

1466, 291. (Copied.) 

Exocetus exsiliens, Walbaum, Artedi, Piscium, 1792, 50. (Copied.) 

Exocetus fasciatus, Le Sueur, Journ. Acad. Sci. Phila., 1821, 10, pl. 4, f. 2. (At- 

lantic.) 
Exocetus lamellifer, Kner & Steindachner, Neue Fische. Mus. Godeff., 1866, 29. 

(12° S., 338° W.); Liitken, Vidensk Meddel. Naturh. Foren., 1876, 405, 11. 

(Atlantic, Indian, and Pacific Oceans.) 

Habitat.— Atlantic, Indian, and Pacific Oceans. 

Head 4 in length of body; depth 54; D.11; A.11; 48 scales in lateral 
line. Body little compressed, angulated. Head broad; interorbital 

space slightly concave; snout rather blunt, short, 4g in length of head; 

interorbital area 24 in head; eye 24 in head; lower jaw slightly longer 

than upper. 

Pectorals long and broad, 14 in length of body, their tips reaching 

base of caudal. First two rays of pectoral simple and of equal length, 

their length 24 in length of fin, and connected to each other and to 

third ray by rather broad membranes. 

Ventrals long, 24 in body, their tips reaching base of caudal fin. 

Origin of ventrals midway between posterior margin of orbit and 

last caudal vertebra. Last rays of dorsal and anal fins opposite each 

other. Base of anal slightly shorter than that of dorsal. Dorsal rather 

high, its longest ray 12 in head; longest ray of anal 1? in head. 

Color brownish above, silvery below. Pectorals and ventrals marbled 

with black. Dorsal with a black spot on upper part of its anterior rays. 

Lower caudal lobe with a black spot about 4 distance from its base. 

Breast with three black cross-bands. Anal fin white. 

The above description is taken from a single specimen in the museum 

of the Philadelphia Academy. It is 22 inches in length, and was ob- 

tained by Mr. W. H. Jones at 31° 30/ N., 36° 36’ W., during a cruise of 

the Constitution. 
We regard this species as, with little doubt, the original Hxocetus 

_exiliens of Gmelin. Gmelin’s species is evidently one of those with long 

anal and with the fins banded with black. The first and second rays of 
the pectoral are said to be both short, a character which distinguishes 

this species at once from E. rondeleti. 

The following is Gmelin’s description : 

8 

Eviliens. 3. E. pinnis ventralibus caudam attingentibus. D. 10, P. 15, V. 6, Avie 

C. 20 
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“Habitat ad Carolinam, volitanti statura simillimus, at vix digito 

longior, neque argenteus. Garden. 

‘ Pinne pallid, fascia una alterave nigricante, ventrales, que in vo- 

litante ne anum quidem attingunt, apice pinnam caude attingentes, 4 

‘a cauda remote, ceterum, uti in volitante, inter caput et anum medi, 
radio primo brevi, pectorales radio primo et secundo brevibus ; cauda- 

lis lobus inferior longior.” 

The specimen examined by us agrees very closely with the deserip- 

tion and figure of lamellifer given by Kner and Steindachner. If agrees - 

also with Liitken’s account of the same species. 

The fasciatus of Le Sueur seems to be, in all probability, the same fish. 

The figure is very poor, and the description meager, but apparently one 

of the species with long anal is indicated, probably exiliens rather than 

volador, especially as the first and second pectoral rays are figured as 

nearly equal in length. 

All the known specimens of exiliens are young fishes, and it is barely 

possible that H. rondeleti is the adult of the same species. The differ- 

ences in the length of the second ray of the pectoral and in the height 

of the dorsal seem, however, hardly likely to be due simply to differ- 

ences of age. The Beooatis exiliens of Cuvier & Valenciennes is inde- 

terminable from the description. It may be the young of L. eviliens, 

rondeleti or vinciguerre. Exocetus nigripinnis and EH. brachycephalus 

Giinther seem to be closely allied to #. exiliens and H. rondeleti. 

5. Exoccetus rondeleti. 

Mugil alatus, Rondelet, De Piscibus, ix, 207, 1554. : 

Exocetus rondeleti, Cuvy. & Val., xix, 115, 1846 (Naples, Sicily, Canaries); Giin- 

ther, 1866, 293 (copied); Steindachner, Ichthyol. Bericht., 1868, 69 

(east coast of Spain, Sicily, Triest); Vinciguerra, Risultati Ittiologici 

del Violante, 1883, 110 (Malta, Toulon, Tripoli, Lipari, Naples, Ge- 

noa, Nice). 

? Exocetus brachycephalus, Giinther, vi, 1866, 297. (China.) 

Exocatus brachycephalus (in part ?), Liitken, Vidensk. Meddel. Naturh. Foren. 

1876, 110, 405 (Atlantic, Nice, Acapulco, &c.). 

7 Exocetus Guliens. Goode, Bull. U. S. Nat. Mus., v, 64, 1875 (Bermudas) : For- 

dan & Gilbert, Syn. Fish. N. A., 1883, 380 (copied): 

Exocetus volador, Jordan, Proc. U. S. Nat. Mus., 1884, 34. (Pensacola. ) 

Habitat.—Tropical seas, north to Florida and France. 

Our specimens agree very closely with Giinther’s description of H. 

brachycephalus. His species seems, however, to be slenderer than ours 

(depth 63 in length), the head shorter (5),and the dorsal much higher 

(its longest rays more than half head). The specimens noticed by Liit- 

ken as FH. brachycephalus from the Atlantic seem to be the youngof this 

species. The largest of our specimens have (as is stated inthe original 

description of EH. volador) the first ray of the pectoral about half the 

length of the fin, the second ray two-thirds. A younger specimen (7 

inches) has the first ray of the pectoral about one-third the length of 

the longest, one-half the length of the second. Liitken finds the first 
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ray scarcely one-third the longest, the second about one-half the longest, 

or a little more, and not two-thirds the third ray. This species, then, 

is subject to some variations in this regard. 

We must, then, with Liitken, “ leave undecided, for the present, the 

question of the number of actual species among the forms which group © 

themselves around #. brachycephalus.” 

The Hxrocetus exiliens of Goode is probably the present species, rather 

than #. vinciguerre or HE. exiliens. The second ray of the pectoral is 

said to extend beyond the membrane in a spine-like process. This ap- 

parently implies that it is a simple ray, while the shortness of the first 

pectoral ray, as compared with the second, precludes the possibility of 

Professor Goode’s specimen having been a true exiliens. 

We had at first, following Liitken and Bleeker, regarded the following 

species as the true rondeleti of Cuv. & Val., although the description of 

the latter author applies equally well to the present species. 

Dr. Vinciguerra has, however, shown conclusively that the true ron- 

deleti must be the species with the second pectoral ray simple, and ae- 

cording to Dr. Sauvage (quoted by Vinciguerra) the original types of 

the H. rondeleti show this character. The name volador becomes, there- 

fore, a synonym of rondeleti. For a full discussion of the species, which 

appears to be one of the most common in the Mediterranean, the reader 

is referred to the “ Risultati Ittiologici del Violante” of Dr. Vineciguerra, 

The assertion of Moreau (Hist. Poiss. France, iii, 353), that in the same 

individual the second ray of the pectoral is sometimes entire on one 

side and split on the other, needs verification. ' 

Of this species we have examined the original type of Hxocatus vola- 

dor 94 inches long (84975 U.S. N. M.) from Pensacola, and three speci- 

mens in the museum of the Academy. One of these, from the Bonaparte 

collection, taken in the Atlantic, is 7 inches long; one, 10 inches long, 

is from the Gulf of Mexico (Dr. J. Carson), and a third, 9 inches long, 

from the Atlantic. A specimen from near the Island of St. Bc is 

in the museum of the High School at Battle Creek, Michigan. 

6. Exoccetus vinciguerre, nom. sp. noy. (21870, U. S. N. M.). 

Lrocetus rondeleti, Liittken, Vidensk. Meddel. Foren., 1876, 404 (Atlantic); Jor- 

dan & Gilbert, Proc. U. S. Nat. Mus., 1882, 263; Jordan & Gilbert, Syn. 

Fish. N. A., 1883, 904 (open sea, 46° N.; 61° W.); Jordan & Gilbert, 

Proc. U. S. Nat. Mus., 1882, 263 (not of Cuv. & Val.). 

Exocetus ? exiliens, Vi ueeucae Risultati Ittiologici del Violante, 1883, 113 

(not of Gmelin). 

Exocetus vinciguerra, nom. sp. nov. 

Habitat.— Atlantic. 

As already noticed, the description of Cuvier & Valenciennes of 

their E. rondeleti is insufficient for discrimination among the species 

with long anal and black ventrals. Liitken, Bleeker, and Jordan & 

rilbert have applied the name rondeleti to the present species, leaving 

for the other the name * brachycephalus” or “ volador.” Dr. Vineiguerra 

has, however, shown that the original rondeleti is the preceding species, 

. 
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the volador of Jordan. The species with the second ray of the pectoral 

divided is thus left without a name, and we suggest that of Hxocwtus | 

vinciguerre in honor of our excellent friend, the ichthyologist of the 

Museo Civico at Genoa, who was the first to show the correct applica- 

tion of the name rondeleti. 

Of this species we have examined three examples. One, which may 

be regarded as the type of Hxocetus vinciguerre (No. 21870, U.S. Nat. 

Mus.), is from the open sea south of Newfoundland. Two others are in 

the museum of the academy. One of these is 64 inches long, from the 

Gulf of Mexico (Dr. J. Carson), and the other, 34 inches long, from St. 

Martin’s (Dr. R. V. Rijgersma). 

The young of this species, like that of #. exiliens, has the paired fins 

marbled. The first rays of the pectoral are also separated by a broad 

membrane in the young of this, as of other species. 

7. Exoccetus volitans. 

Exocetus, Artedi, Genera Piscium, 1738, 18, et Syn. Nov. Pise., 1738, 35 

(locality not specified); Balk. Amenitates Acad. (Mus. Adolph-Fride- 

rici), 1, 1749, 603 (after Artedi). . 

Exocetus volitans, Linneus, Syst. Nat., x, 1758, 316 (after Balk.); Linnaus, 

xii, 1766, 522; Gmelin, Syst. Nat., 1758, 1399 (copied); Turton, Linneus 

1806, 866 (copied). 

Hzxocetus speculiger, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 1846, 

93 (Friendly Islands; Straits of Sunda; Isle of France; Indian Ocean, 

Peros-Banhos ; Pacific coast of South America); Bleeker, ‘‘ Ned. Tydskr. 

Dierk. iii, 1865, 122” (Pacific Ocean); Gunther vi, 1866, 287 (Am- 

boyna; Australia); Liitken, Vidensk. Meddel. Naturh. Foren., 1876, 403, 

109 (Indian Ocean; Atlantic ; Pacific; Arabian Sea; Honolulu; Mediter- 

ranean ?); Hutton, Fish. New Zealand, 1872, 55 (New Zealand). 

? Exocetus noveboracensis, Cuy. & Val. xix, 1846, 100 (Newfoundland; not of 

Mitchill). 

? Exocetus roberti, Miller & Troschel, Schomburgk’s Hist. Barbadoes, 1848, 675 

(Barbadoes). 
? Exocetus quadriremis, Gronow, Cat. Fish. in Brit. Mus., 1654, 145 (Spain and 

India). 

Exocetus affinis, Giinther vi, 1866, 288 (West Africa; Cuba?; Atlantic). 

Exocetus melanurus, Jordan & Gilbert, Syn. Fish. N. A., 1833, 379); (not of 

Cuy. & Val.; specimen from off coast of New England). 

Exocetus exiliens, Jordan & Gilbert, Syn. Fish. N. A., 1883, 904 (same speci- 

men; not of Gmelin); Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 

263. 

Habitat.—Tropical seas: north to New England. 

The Lxocetus volitans of Linneus is based on the Hxocetus of Artedi. 

The locality of the specimen described in detail by this author is not 

stated. There is no evidence that it came from the Mediterranean. It 

‘is evident from the numbers of the fin-rays that Artedi’s example did 

not belong to the species called volitans by Cuv. & Val. As the rays 

of the dorsal and anal are each stated to be eleven, the name volitans 

must be reserved for one of the species with the anal fin long. The 

ventral fins are said to be white, which fact excludes from considera- 
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tion exiliers, rondelett and vinciguerre. We have left for consideration 

_ only the present species and rujipinnis, and of these, Artedi’s species. 

seems much more likely to have been the former than the latter. 

The speculiger of Cuv. & Val. and the affints of Giinther we identify 

with the present species on the strength of Dr. Liitken’s statement that 

on comparison of specimens, be finds it impossible to separate them. 

The seantily deseribed roberti* of Miiller & Troschel seems also to be 

the same. It is a species with long anal and white markings on the 

pectorals. Presumably it has pale ventrals also, as it is compared by 

its describers with H. cyanopterus, and no difference in this regard is 

indicated. 

The H. noveboracensis of Cuv. & Val. is also apparently the present. 

species, but of this we cannot be quite certain. 

Specimens of this species from points off our North Atlantic const 

are in the National Museum. In the Museum of the Academy is 

specimen 114 inches long, collected by Isaac Tyson in the Atlantic. 

8. Exoccetus rufipinnis. 

' ? Exocetus exiliens, Jenyius, Zool. Voy. Beagle, Fishes, 1842, 122 (not of 

Gmelin). 

Exocetus rufipinnis, Cuvier & Valenciennes, Hist. Nat. Poiss., 1846, 99 (Payta, 

Pa ; Giinther, vi, 1866, 294 (copied) ; Jordan, Proc. Ac. Nat. Sci. Phila., 

1284, 283 (redescription of original type). 

Exocetus dowi, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 167 (near Panama). 

Exocetus scylla, Cope, Trans.Am. Phil. Soc. Phila., 1871, 481 (Tobasco, Mexico). 

Exocetus roberti, Liitken, Vidensk. Meddel. Naturh. Forening, 1876, 12, 110 

(Barbadoes ; not of Miiller & Trosche!). 

Habitat.—Tropical America. 

The Exocetus scylla of Cope belongs apparently to a species different 

from HL. volitans, and distinguished among other characters by the color 

of the pectorals. 

The Hxocetus rufipinnis of Cuv. & Val., too briefly redescribed by 

Professor Jordan, does not differ from H. scylla in any important re- 

spect so far as the description goes. The same is true of Hxocetus dowi, 
which is certainly identical with H. ruyipinnis. The type of EH. dowi is 

lost, but a specimen from Panama is in the Academy of Sciences at San 

Francisco. While it is possible that these few specimens may repre- 

sent more than one species, it is probable that seylla, rufipinnis, and 
dowi are the same. The specimen from Barbadoes, called roberti by 

Liitken, distinguished from #. speculiger by the uniformly colored pec- 

torals, probably belongs to EL. rufipinnis. 

The following description is taken from the original type of Exocetus 

scylla: ' 

+The Become of Miiller & Troschel is very short. The following is the sub- 
stance of it: ‘“D. 11, A. 12; this species resembles H. cyanopterus Cuv. & Val., but 

it differs in the dorsal fin, which is much lower and of one color; the pectorals are 

diaphanous and dark colored, and on the inner part near the base is a large white 

spot.” It is recorded by them as being very abundant about the Barbadoes. 
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Head, 42 in length to last caudal vertebra; depth, 59. D., 11; A. 
2; seales of lateral line, 58. Length of specimen, 94 inches. 

Body rather robust, not much compressed; head broad; interorbital 

area flat, its width 3 in head; eye rather small, its diameter 34 in head ; 
snout rather blunt, its length equal to diameter of eye; mouth large; 

length of maxillary 44 in head. 

Pectoral fin broad and long, its length 1,3; in length of body; tips of 

pectorals scarcely reaching the last rays of dorsal fin; first ray of pec- 
toral simple, 14 in length of fiu, second ray divided, third and fourth 

rays longest. 

Origin of ventrals midway between posterior edge of preopercle and 

last caudal vertebra, their tips scarcely reaching last ray of anal; 

length of ventrals 34 in length of body. First rays of dorsal and anal 

opposite each other (or nearly so); base of anal 14 in base of dorsal; 

base of dorsal 14 in head; lower lobe of caudal long, about one-fourth 

longer than head, width of body at base of pectorals 12 in length of 

head. Least depth of caudal peduncle about 32 in length of head. 

Posterior margin of preopercle nearly vertical, forming almost a right 

angle at its lower posterior extremity. Gill-rakers long, numerous, and 

slender. 

-About twenty-seven scales on lateral line before ventrals; about 

thirty scales between occiput and dorsal fin; six rows of scales between 
dorsal fin and lateral line. 

Color uniform brownish above, silvery below. Pectorals colored like 
upper part of body, shading into darker toward their extremities ; can- 

dal uniform brownish, no dark markings on dorsal and anal fins; 

ventrals without distinct black markings. 

9. Exoccetus heterurus. ° 

Exocetes exiliens, Bloch, Ichthyol., taf. 392 (net of L.); Bloch & Schneider, 

Syst. Ichth., 1801, 429 (in part, copied). 

Exocetus heterurus, Rafinesque, Caratteri di Alecuni Nuovi Generi, etc., 1810, 

08 (Palermo). 

? Exocetus comatus, Mitchill, Trans. Lit. aud Phil. Soc. N. Y., 1815, 448, pl. 

5, f. 1( New York); De Kay, New York Fauna, Fishes, 1842, 231, pl. 36, f. 

15 (after Mitchill) ; Storer, Synopsis Fish. N. A., 1846, 188; Ltitken, Vi- 

densk. Meddel. Natur. Foren., 1876, 106, f. 1 (36° W., 11° N.) (apparently 

a young form, with long mental barbel). 

? Cypselurus comatus, Gill, Cat. Fish E. Coast, 1861, 38 (name only); Jordan 

& Gilbert, Syn. Fish. N. A., 1883, 381 (after Liitken). 

Exocetus noveboracensis, Mitchill, Amer. Monthly Mag., ii, 1814, 233 (New 

York); De Kay, New York Fauna, Fishes, 1842, 230, pl. 36, f. 114 (after 

Mitchill); Storer, Syn. Fish. N. A., 1846, 188 (copied) ; Jordan & Gilbert, 

Syn. Fish. N. A., 1882, 904 (Wood’s Holl, Mass. ; Pensacola, Fla.). 

? Exocetus appendiculatus, Wood, Journ. Ac. Nat. Sci. Phila., 1824, 283, pl. 17, 

f. 2 (young; S. coast United States). 

Exocetus volitans, Cuv. & Val., xix, 1846, 83, pl. 559 (Toulon; Corsica; Nice; 

Genoa; Algiers); Giinther, vi, 1866, 293 (copied); Steindachner, Ich- 

thyol. Bericht., 1868, 68 (Alicante); Lititken, Vidensk. Medd. Nat. For., 

1876, 10, 108 (St. Bartholomew; Gulf of Mexico; Naples; Nice); Doder- 
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lein, Prospetto Metodico delle Specie Pesci, 1879, 58 (Palermo); Vin- 

ciguerra, Risultati Ittiologici del Violante, 1883, 117; Day, Fishes, Great 

Britain, 1888, 155, pl. 228 (straggler to coast of England). 

? Exocetus lineatus, Cuv. & Val., Hist. Nat. Poiss, xix, 1836, 92 (Gorea; Ca- 

naries); Giinther vi, 1866, 287 (Madeira) ; Goode, Bull. U. 8. Nat. Mus., 

v, 1876, 76 (Bermudas; no description). 

Tagectite melanurus, Cuvier & Valenciennes, xix, 1846, 101 (New York). 

Exocetus affinis*, Cope, Trans. Amer. Phil. Soc., 1871, 481 (St. Martin’s; no 

description). 

Habitat—Atiantie Ocean, north to New York. 

We have identified the common Hxocetus noveboracensis of our At- 

lantiec and Gulf coast with the Exocetus volitans of Cuv. & Val., as it 

agrees in all respects with their description, and also as Liitken affirms 

the identity of specimens from the West Indies with others from the 

Mediterranean. The Hzocetus volitans of Linnzus cannot, however, 

be the same species, as already noticed, because Artedi, eon whose ac- 

count the species is based, enumerates eleven dorsal and eleven anal 

rays. The Hxocetus melanurus of Cuv. & Val. seems to be the present 

species, as has been already noticed by Jordan & Gilbert. Haxocetus 

lineatus of Cuv. & Val. and Giinther is closely allied to this species, but 

it may possibly be distinct. 

We have also referred to the synonymy of this species the benndea 

comatus of Mitchill and other authors. It appears to differ from £. 

heterurus, ouly in the presence of a long ribbon-like barbel at the chin. 

This is certainly a character of youth, and if the barbel were lost we 

do not see how comatus could be distinguished from heterurus. 

We have, however, not examined any bearded examples of this spe- 

cies, and draw our knowledge of comatus chiefly from Liitken’s figure. 

The appendiculatus of Wood seems to be identical with comatus. 

The oldest name of this species seems to be that of heterurus,t Rafi- 

*The specimen noted by Professor Cope is in the museum of the Academy. It has 

the dorsal inserted much before front of anal. D, 13, A. 10. 

t “The following is Rafinesque’s original description : 

“156. Sp. Haxocetus heterurus.—Ale pectorali giungendo quasi alla coda e con 10 

raggi, Vadominali situati pi vicino della coda che del capo, ma non giungendo 

fino ad essa, lobo inferiore della coda pit: lungo, ala dorsale con 14 raggi, V’anali 

con 10. Rondinone Mong. Sic. ric, 2, p. 90. Oss. Questo pesce é abondantissimo nel 

golfo di Palermo nell’ autunno mentre l’Z. exiliens raramente visi vede, va allora in 

gregia nuotando e svolazzando a fiore d’ acqua, e si pesca copiosamente con i 

palangari, onde aleune volte anche si sala; e giovani allora, lungo cirea di otto pollici 

esi chiama Ancileddu, Angilettu, o Rondenuni; fra breve tempo abbandona i lidi, fuori 

alcuni puochi, che vi rimangono, e nella primavera vi ricompare per deporre l’ova 

ma in minor numero, e non pit in turbe; allora @ pitt grosso lungo un piede ed anche 

pitt e porta il nome Ancilone, si distingue facilmente dall’ F. exiliens dal numero dei 

raggi dell ale, sue abdominali pit’ corte, sua coda ineguale, etc., ha il capo de- 

presso al disopra; e mascelle senza denti, con Y inferiore pit lunga della superiore, il 

dorso nero cerulescente, il ventre bianco-argentino, le ale pettorali color di rame al 

di sotto, con i raggi articolati e biforeati,  adominale con 6 raggi dichotomi, giun- 

gendo un poco al di Ja dell’ ano, la coda ineguale con 15 raggi e col labro superiore pitt 

piccolo e piti corto dell’ inferiore, al fin ha due linei laterali da ogni lato, di cui I’ infe- 

riore € molto bassa.” 
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nesque. This name is applied by him to some species with short anal. 

His description agrees with the present form better than with any other. 

This species seems to be one of the most abundant in the Mediterranean. 

The specimens examined by us are from 94 to 15 inches in length, 

and are from the Atlantic and West Indies. 

10. Exoccetus robustus. 

? Exocetus robustus, Giinther, vi, 1866, 289 (Australia). 

Habitat.—Tropical seas. 
The following description is taken from a specimen in the museum of 

the academy at Philadelphia: 
Head 44 in length of body; depth 54; D. 14; A. 9; 50 scales in lat- 

eral line; length of specimen 9 inches. Body rather robust. Head 

broad, rather pointed forwards ; snout not very blunt, 43 in length of 

head; eye large, 23in head; interorbital area flattish, 3in head. Pecto- 
ral fins broad, their tips reaching posterior end of base of anal fin; length 

of pectorals 12 in length of body. Length of ventrals 25 in length of 

body, their tips reaching nearly to posterior end of base of anal fin; 

origin of ventrals midway between pupil and base of caudal fin. First 

ray of pectoral simple, its length little more than one-half length of fin; 

second ray divided ; 23 scales before the ventrals; 28 scales before the 
dorsal fin; 7 rows of scales between lateral line and dorsal fin; longest 

_ dorsal ray 2 in head; lower lobe of caudal about one-fourth longer than 

head. . 
Color brownish above, silvery below; pectoral black on its posterior 

half; lighter on anterior, with a broad, white, oblique band which be- 

gins in the axil and extends about two-thirds across the fin; ventrals 
white, dusky in axil; dorsal and anal fin plain; caudal dusky, with a 

black vertical bar across the base of its middle rays. 

The single specimen from which the above description is taken agrees 

fairly with Dr. Giinther’s description of H. robustus. That description 

is, however, too incomplete for us to consider the identification as at 
all certain. Our specimen is said to be from ‘‘Cape San Antonio.” 

Whether the cape in Cuba so named is intended, or some headland 

elsewhere, we are unable to say. 

11. Exoccetus furcatus. 

Exocetus furcatus, Mitchill, Trans. Lit. and Phil. Soc.N. Y., i, 1815, 149 (young, 

with barbel; New York); De Kay, New York Fauna, Fishes, 1842, 231 

(after Mitchill); Cuv. & Val., xix, 1846, 98 (copied); Giintker, vi, 1866, 

286 (India); Liitken, Vidensk. Meddel. Naturh. Foren., 1876, 400 (Medi- 

terranean; Atlantic; Indian Ocean). 

Cypselurus furcatus, Jordan & Gilbert, Syn. Fish. N.A., 1882, 380 (copied). 

Exocetus nuttalli, Le Sueur, Journ. Ac. Nat. Sci. Phila., 1821, 10, pl. iv, f. 1 

(Gulf of Mexico); Gunther, vi, 1866, 286 (copied). 

Cypselurus nuttalii, Swainson, Nat. Hist. Class’n, Fishes, ii, 1839, 296 (generic 

diagnosis). 

Exocetus ( Cypselurus) procne, De Fiilppi e Verany, Mem. Acad. Sci. Torino, ser, 

2, xviii, 1857, 10, xviii, 5 (Nice). 

Exocetus maculipinnis, Vinciguerra, Risultati Ittiologici del Violaute, tav. i, 

f. 6, 1883, 113 (Tunis). 
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Habitat—Warm seas, north to New York, and the Mediterranean. 

Of this species we have examined three specimens, all of them in 

the museum of the academy at Philadelphia. The smallest of these 

(34 inches long; Atlantic; Bonaparte collection) is a typical furcatus, 

having at the chin two ribbon-like appendages, one attached to each 

‘side of the mandible a short distance from the symphysis. These bar- 

bels are a little shorter than the eye; they are black on their distal half. 

This specimen agrees well with the figure of De Filippi and Veranty 

above cited (H. procne). 
The two larger examples (one 54, the other 6 inches in length, both 

collected at Newport, R. I.) agree with the smaller one in all respects 

except that they show no traces of barbel. We are compelled to be- 

lieve them the adult of furcatus, which species, therefore, loses the bar- 

bels with age. As this is certainly true in Parexocetus mesogaster also, 

we feel justified in regarding all bearded Exoceti as immature indi- 

viduals. 
We have placed, with Liitken, the H. nuttalli in the synonymy of £. 

furcatus. In Le Sueur’s figure of #. nuttalli the barbels are repre- 

sented as trilobate and as being attached near the angle of the mouth. 

They are also figured as longer than the head, but this may be true in 

a very young specimen, such as Le Sueur had before him. The colora- 

tion is that of the young of this species. and of several others. 

The specimen described and figured by Vinciguerra as Hxocetus ma- — 

culipinnis agrees in all essential respects with the two larger (beardless) 

examples, which we refer to #. furcatus. We therefore regard it as be- 

longing to this species, and as representing a form more mature than 

the “ proene” and “ furcatus,” the “ nuttalli” being a sn younger form . 

of the sane. 

The following description is drawn up from the two spose ete 

Newport: 

Head 44 in length to end of last caudal vertebra; depth 54; D. 13; 

A. 9; lateral line with about 46 scales; length of specimens 6 and 53 

inches. Body rather slender, compressed. Head not very broad, much 

narrowed forward; thesnout rather pointed; head more compressed than 

in other species. Interorbital area flat; its width at anterior margin of 

orbit equal to diameter of eye; 3 in head; at posterior margin of eye 

this is half greater. Mouth small; maxillary not reaching orbit; length 

of maxillary 4%in head; length of mandible 24 in head ; length of snout 

41in head; eye 3 in head. Pectoral fin long and broad; its length 1; 

in length of body; tips of pectorals reaching to tenth ray of dorsal. 

First pectoral ray simple; slightly more than half length of fin; sec- 

ond ray divided; third and fourth rays longest. Origin of ventrals 

midway between posterior margin of eye and last caudal vertebra. 

Ventrals long; 24 in length of body ; their tips reaching past anal and 

almost to caudal fin. Dorsal fin rather high; its longest ray 14 in head; 

longest anal ray about 2 in head. Origin of dorsal in advance of that 
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of the anal. Base of anal 12 in base of dorsal; base of dorsal nearly 

equal to length of head. Lower lobe of caudal 33 in body. About 23 

scales on lateral line before ventrals, and about 29 in front of dorsal 

fin. Eight rows of scales between lateral line and dorsal fin. Color 

brownish above; silvery below. Pectoral fins black on lower posterior 

half; a broad white band running from axil obliquely back to the pos- 

terior of upper’ rays; some white on tips of pectoral rays. Anterior 

upper portion of the fin somewhat marbled. Ventral fins black, except 

on two outer rays, on inner ray, and a small spot on next two inner 

rays about one-fourth distance from origin of fin. Axil of ventrals pale. 

Dorsal fin, when depressed, showing three black spots; caudal fin -with 

three dark transverse bands across fin; a black spot on tips of third, 

fourth, fifth, and sixth rays of anal fin. 

12. Exoccetus cyanopterus. 

Exocetus cyanopterus, Cuv. & Val., xix, 1846, 98 (Bahia; Rio-de Janeiro) ; 

‘Giinther, vi, 1866, 294 (copied). 
? Exocetus, albidactylus, Gill, Proc. Ac. Nat. Sci. Phila., 1863, 167 (Caribbean 

Sea, north of Brazil; er:oneously ascribed to Panama). 

Habitat.—Coast of Brazil. 
We know nothing of this species except what is contained in the 

meager description of Valenciennes. In its coloration it approaches 

E. bahiensis, but the statement “ D. 13, A. 12” would indicate that its 

place is in the group with the anal fin long, in the neighborhood of #. 

volitans and HL. rufipinnis. From the latter it differs by the presence of 

a large black blotch on the dorsal. 

We place here with doubt also the H. albidactylus of Gill, which seems 

to agree with HL. cyanopterus except in the number of its fin rays (“ D. 

14, A. 10”). Possibly either Gill or Valenciennes has made an error in 

counting. The description of H. albidactylus indicates some resemblance 

to HE. bahiensis, but the insertion of the ventrals, according to Gill’s de- 

scription, would be farther forward, much as in EH. furcatus.  . 

_ The type of #. albidactylus seems to be lost. Captain Dow, who col- 

lected it, has informed Professor Gilbert that it was taken in the Carib- 

bean Sea, north of Brazil, and not at Panama. 

18. Exoccetus nigricans. 

Exocetus nigricans, Bennett, Whaling Voyage, ii, 1840, 287; Giinther, 18066, 

vi, 290 (Java). 

Exocetus bicolor, Cuy. & Val., xix, 1846, iii (Atlantic); Bleeker, ‘‘ Ned. 

Tydschr. Dierk., iii, 132.” 
Exocetus spilopus, Cuv. & Val., xix, 1846, 118. (La Rochelle, St. Helena, 

West Indies, India, Arabia, De Witt Land); Guichenot, Hist. Cuba. 

Ramon de la Sagra, Poiss., 1853, 152, pl. 4, f. 2 (Cuba); Liitken, Vid, 

Med. Nat. For., 1876, 107 (Indian Ocean). 

Habitat.—Tropical seas, north to France. 

This species is one of the most easily recognized in the group. It 

may be known at sight by the high dorsal fin, black on its posterior 

half, the posterior half of the ventral being also black. 
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Liitken has preferred the name spilopus to that of nigricans, because 

‘itis not certain that the nigricans of Bennett, in which the black spot 

on the ventrals is situated at its base and not towards its extremity, is 

the same species.” This element of doubt seems to us very slight. The 

bicolor is probably the same species, with the black on the ventrals 

faded into grayish blotches. 

A specimen 10 inches long is in the museum of the-academy from 

18° S., 349 W. One, said to be from Central America, is in the Na- 
tional Museum. 

14. Exoccetus bahiensis. 

Exocetus bahiensis, Ranzani, ‘‘Nov. Comm. Acad. Sci. Inst. Bonon., v, 1842, 362, 

tab. 38” (Brazil); Giinther, vi, 1866, 293 (Sumatra; Atlantic); Poey, 

Synopsis Pisce. Cub., 1868, 384, 385 (Cuba); Poey, Enum. Pise. Cub., 1875, 

121 (Cuba); Liitken, Vid. Medd. Naturh. Foren., 1876, 402, 108 (Indian 

Ocean). 

Exocetus vermiculatus, Poey, Memorias Cuba; ii, 1861, 300 (Cuba). 

Exocetus spilonotopterus, Bleeker, ‘‘ Nederl. Tydschr. Dierk., iii, 1863, 113” 

(Sumatra). 

? Exocetus parre, Poey, Syn. Pisc. Cub., 1868, 385; Poey, Enum. Pise. Cub., 

1875, 122. (Description insufficient ; taken from an old drawing.) 

Habitat.—Tropical seas; north to Cuba. 

We have not studied this species. It is apparently closely related to 

E. furcatus and EH. nigricans, differing from the former, so far as we 

know, in the coloration of its paired fins. From £. nigricans it further 

differs in the coloration of the dorsal fin. 

Hxocetus parre Poey, described from an old drawing, is too little 
known to be admitted as a species, or to receive any definite place in 

the synonymy. 

The Hirundo of Catesby and the Volador of Parra are rough draw- 

ings of flying fishes, not recognizable as to the species. 

15. Exoccetus californicus. 

Exocetus californicus, Cooper, Proc. Cai. Acad. Sci., iii, 1864, 93, f.20 (Santa 

Catalina Island); Giinther, vi, 1866, 295 (copied); Jordan and Jony, 

Proc. U.S. Nat. Mus., 1881, 13 (Santa Barbara); Jordan & Gilbert, Proc. 

U.S. Nat. Mus., 1881, 42, 457 (Santa Barbara, Santa Catalina, San Pedro, 

San Diego); Rosa Smith, Fishes San Diego, 1882 (Coronados Islands; 

no description), 

Habitat.—Coast of Southern California. 

Upwards of 400 examples of this species were obtained by Professors 

Jordan and Gilbert off Santa Barbara and San Pedro. In this region 

it is extremely abundant at the spawning season in the summer. It has 

not been recognized in any other locality nor at any cther season. Its 

young is unknown. All the known examples are similar in size, 16 to 

17 inches in length. It is probably the largest in size of all the flying 

fishes. It may be readily distinguished by the absence of distinct color 

markings and by the backward position of the ventrals. 
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Washington, D.C. Aprit23, 1885. Vol. VEHE, No. 5. 

16. Exoccetus callopterus. 

Exocetus callopterus, Giinther, vi, 1866, 292 (Panama); Giinther, Fishes Cen- 

tral Amer., 1869, 479, pl. 88 (Panama); Liitken, Vidensk. Meddel. Naturh. 

Foren , 1876, 401, 107 (Panama). 

Exocetus calopterus, Jordan & Gilbert, Bull. U.S. Fish Comm., 1882, 109 

(Panama). 

Habitat.—Pacitic coast of tropical America; Panama. 
This species was found in some abundance at Panama by Professor 

Gilbert. It is one of the most strongly marked forms, readily distin- 

guishable from other American species by the color of the pectorals. 

It needs further comparison with certain East Indian species which 

have the pectoral fins similarly marked. 

17. Exoccetus gibbifrons. 

Leocetus gibbifrons, Cuyv. & Val., xix, 1846, 118 (Atlantic). 

Habitat.—Atlantic Ocean, Newport, R. I. 

The description of Cuv. & Val. is very imperfect, and their species has 

not been recognized by any subsequent author. It is said to be * dis- 

tinguished by the prominence or convexity of that part of the head be- 

fore the eyes”; ‘the muzzle is, besides, short, not concave, but rather 

convex on the superciliary region.” 

These characters well distinguish a species represented, in the muse- 

um of the Philadelphia Academy, by a specimen 8 inches long, collected 

at Newport, R. I., by Samuel Powell. 

This species has not been noticed by any recent author, and for it we 

adopt, for the present, the name of FP. gibbifrons. The following is a 

detailed description of this specimen : 

Head 4 in length to end of last caudal vertebra; depth.54. D. 12, A. 9. 

Lateral line about 46; length of specimen 8 inches. 

Body robust, little compressed. Head rather short, interorbital area 

slightly concave, about 4 wider than eye; profile of snout convex, de- 

scending more abruptly than in any other of our species, making a de- 

cided curve downward. Snout rather blunt, 4 in head; eye 3 in head; 
maxillary 44 in head; pectoral fins rather broad and long, their length 

13 in length of body; tips of pectorals reaching to tips of last rays of 

dorsal. First ray of pectoral simple, its length 2+ in length of fin; sec- 

ond ray simple, about $ longer than first ray; third ray divided ; fourth 

ray longest. 

Origin of ventrals midway between posterior margin of eye and last 

caudal vertebra; length of ventrals 2.9 in length of body, their tips reach- 

ing to last ray of anal. 

Origin of dorsal fin far in advance of the anal. Base of anal 12 in 

base of dorsal. Longest dorsal ray 22 in head, longest anal ray about 

Proc. N. M. 85 5 
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_3in head. Lower lobe of caudal about 33 in body; least depth of cau- 

dal peduncle 3+ in head. 

About 25 scales in lateral line before ventrals, and about 30 scales 
before dorsal; 7 scales between lateral line and dorsal fin. 

Color, brown above, silvery below ; on each scale on the upper part of 

the body is adarker brown spot near its posterior extremity. This gives 

the appearance of a dark-brown streak along each row of scales. 

Pectorals uniformly colored, same color as upper part of body. Ven- 

trals dusky, nearly black mesially, the posterior part of the fin still 

darker; no dark markings on dorsal or anal fins; caudal dusky, plain. 

LIST UF NOMINAL SPECIES WITH IDENTIFICATIONS. 

The following is a list of the nominal species referred to in the fore-. 

going paper, arranged in chronological order, with our identification of 

each. Tenable specific names are printed in italics: 

Nominal species. | Year. Tdentification. 

Exoccetus volitans, Linneus .-...--.-.--------- Seno doseisSaccbooos 1758 | Exocetus volitans. 
Pixoccstus evolois: WINNS ss ope one cee ee ata wee eee men = see 1766 | Halocypselus evolans. 
Exoceetus exiliens, Gmelin ..-.--- 1788 | Exocetus exiliens. 
Bxocetus mesogaster, Bloch .--..- 1797 | Parexocetus mesogaster. 
Exoccetus heterurus, Ratinesque 1810 | Exoecetus heterurus. 
Mxcccsus:comatus Miatchill o- S2- S225 -c6 qos eae an elaciee selena = aie 1815 | Exoccetus heterurus. (2) 
AUXOCCBLUS yRENCALUS, WGC MU lary teres aim alam s clmm aie fem alee ate ete aie 1815 | Exoccetus furcatus. 
Eixoceetus noveboracensis, Mitchill -..........:-...-..-----+---- 1817 | Exocetus heterurus. 
Hxocwetus splendens, Abel...--.--- 1 -- 2-22 -.-ssene canon == == 1818 | Halocypselus evolans. 
HM ROCOBSUSINUUGAL: LO SUCULS = soc. caesar eecneameics sae ebieeae 1821 | Exoccetus furcatus. 
HXOCHtASsTaAsclabus, 146 SUCULY ©. 25- 2c -oleecioie' so seems 1821 | Exoccetus exiliens. 
Hxocwstus appendiculatus) Wo00OW 2-6 o.oo. ss acsmeeel oes = ‘.. | 1824 | Exocoetus heterurus. (?) 
Exocetus nigricans, Bennett......-..-..------------------------ 1840 | Exoceetus nigricans. 
PIKOGOSbUSIOGRLEIS15) FVAD AAD == canis 2 aelnlnjelsiaelsatela eaieel=telaln inion] o)atale 1842 | Exoccetus bahiensis. 
BX OGCHLUS LIMOALUS, OU Wa Oo Al leben ine see Olea = eee 1846 | Exocretus heterurus. (?) 
Exocostus speculiger, Cuv. & Val...../...20..2...2.25.<0------- 1846 | Exocetus volitans. 
Exocetus cyanopterus, Cuv. & Val...-....-.--.---------2------- 1846 | Exocetus cyanopterus. 
EEKOC CS HUST L/L UME: Oley Go OVEN ee aisiatetetninlalolo sinisje seo i= aieinta elel= 1846 | Exoccetus rufipinnis. 
exoccebus melanurus, Ciiv..6 Vale... oe eon ones wecewesmeen- 1846 | Exocetus heterurus. 
POCO HOS DIC OOM @ tye Ge Vict Me ccetaelee re) wlate latte] dara mi alate leoelel mies 1846 | Exocetus nigricans. 
Exocetus rondeletiz, Cuv. & Val.......--------5----..08 Sons t 1846 | Exoceetus rondeletii. 
Exocetus gibbifrons, Cuv. & Val. 1846 | Exoceetus gibbifrons. 
Exocetus spilopus, Cuv. & Val....-....----..-- 1846 | Exocatus nigricans. 
HE XOCwtuUs acutus Cuv. Go Vial cce ede ccienece~ cece 1846 | Fodiator acutus. 
Exocetus orbignianus, Cuv. & Val : 1846 | Parexoccetus mesogaster. (2) 
Exocetus zeorgianus, Cuv. & Vial ....--.--2-.--2-s0-0---5--c055 1846 | Halocypselus evolans. (?) 
Exoccetus monocirrhus, Richardson .....-.......-.--..--------- 1846 | Halocypselus evolans. (?) 
Exocetus roberti, Miller & Troschel....--...-..--.---------+-. 1846 | Exocwtus volitans. 
Hxocowtus hilhanus, | GOssen ss. scse « baclvcwcwceenice cone ces, selee 1851 | Parexoccetus mesogaster. 
xocoetus quadriremis\Gronow..--e.s2 saee-n oe eee = cece ea 1854 | Exocetus volitans. (?) 
Exocetus (Cypselurus) procne, Filippi & Verany.--..----.----- 1857 | Exoceetus furcatus. 
HXOCClUS VETMICO AIG, b OOM senile cies e ne ee o)-aanle a /seciarsine mies 1858 | Exoceetus bahiensis. 
Weocmtusichilensis; Abbott ees ee as ae cea Ole see ates cleats 1860 | Halocypselus evolans. 
Hxoctus spilonopterus, Bleeker! - <2 2. sce cane oon ne enteeeca= 1863 | Exocetus bahiensis. 
ERO CGOUUS COWidis Gallic 2 ees wayeicice atsaee stems cists steialor mie elnictetel teleraions 1863 | Exoccetus rufipinnis. 
aixocotus albidactylus, Gill 23 ee heels c08 cacce wees scene eee 1863 | Exoccetus cyanopterus. (?) 
AL KOCLUS CALFOTNICUS! COOPEE me ccwteeeatciele veins <j see pean 1864 | Exoccetus californicus. 
xoccetus obtusirostris, Gunther ...........--.-.-.----.-.------ 1866 | Halocypselus evolans. 
sb ocws bus atinis Gunther) ese cece nace ete wees aniz eee eeeeeee 1866 | Exoccetus volitans. 
Exoceetus robustus, Giinther .....--..--. SE ARE set te 1866 | Exoccetus robustus. 
Exocetus brachycephalus, Giinther ........--- 1866 | Exocwtus rondeletii. (?) 
Exoccetus callopterus, Ginther . ...---.2-.-- 1866 | Exocetus callopterus. 
EKxocetus lamellifer, Kner & Steindachner -..-....-.------------ 1866 | Exoccetus exiliens. 
ibxecwtusseryllus; Klunzinger si35 22 425-ssce6- ens senoseeeeesecs 1870 | Parexoccetus mesogaster. 
SHROCOLUS SCVUA Copan. ihe. des comes astsb ata calsms ves maneeie ine ae 1871 | Exocetus rufipinnis. 
HM<oOcw tis warns: (POOYy nO << totic daclab ec bsslcciceenee ae meal 1875 | Exoceetus bahiensis. (?) 
Hxoceetus maculipinnis, Vinciguerra ....-...-------------------| 1883 | Exocetus furcatus. 
Hixocotus! volador, Mordan 3202 sese os 2h eeaee <n saat eee ene cies 1884 | Exocetus rondeletii. 

1885 #ixocetus vinciguerre, Jordan & Meek .........--..-..----- 2-0 | Exocetus vinciguerra. 
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RECA PITULATION. 

We here repeat the list of species recognized by us, with a brief state- 

ment of such doubts as may exist in regard to them. The distribution 

_ of each species is indicated by the letters U (Atlantic coast of United 
States, C (California), W (West Indies and Brazil), A (Western Africa), 
E (Europe), P (Pacific coast of Mexico and Central America), G (west 

coast of South America), X (East Indies). 

GENUS 1.—FODIATOR, Jordan & Meek. 

1. Fodiator acutus, Cuv. & Val. P. W. A. 

GENUS 2.—PAREXOC@TUS, Bleeker. 

2. Parexoccetus mesogaster, Bloch. U. W. X. 

GENUS 3.—HALOCYPSELUS, Weinland. 
3. Halocypselus evolans, Linnzwus. E. A. U. W. G. X. 

(Possibly includes two or three species.) 

GENUS 4.—EXOCCETUS, (Artedi) Linnzus. 

4. Exoccetus exiliens, Gmelin. W. U.S. ; 

(Name to be adopted possibly doubtful.) 

5. Exocoetus rondeleti, Cuy. & Val. E. U. W. A. 

(Possibly the adult of H. ewxiliens.) 

6 Exoccetus vinciguerre, Jordan & Meek. E. U. 

7. Exoccetus volitans, Linnzeus. U.W. X. G. E.? 

8. Exoccetus rufipinnis, Cuv. & Val. P. W. 

(Possibly two species, rusipinnis, seylla, included under this name.) 

9. Exoccetus heterurus, Rafinesque. U.W. E. A. 

(Possibly the bearded LH. comatus is a different species.) 

10. Exoccetus robustus, Giinther. W.? X. 

(Doubtful identification.) — 
11. Exoccetus furcatus, Mitchill. U. W. E. 

12. Exoccetus cyanopterus, Cuv. & Val. W. 

(Unknown to us; possibly includes two species, cyanopterus, albi- 
dactylus.) 

13. Exoccetus nigricans, Bennett. W. X. E. 

14, Exoccetus bahiensis, Ranzani. W. X. E. 

15. Exoccetus californicys, Cooper. C. 

16. Bxoccetus callopterus Giinther. P. 

(Possibly identical with some Hast Indian species of prior name.) 

17. Exocctus gibbifrons, Cuv. & Val. U. 

INDIANA UNIVERSITY, February 24, 1884. 

* 
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NOTES ON SKELETONS OF ETHEOSTOMATINA. 

By DAVID S. JORDAN and CARL H. EIGENMAN. 

The junior author of the present paper has prepared the skeletons of 

20 species of Etheostomatine. These have been studied with a view to 

ascertaining what skeletal characters, if any, distinguish this group as: 

a whole from the Percinc, and also in what respects the different sub- 
ordinate groups or genera are distinguished from each other. 

The studies here made have been, in a measure, superficial, and refer 

especially to the upper parts of the cranium and the numbers of the 

vertebra. . A detailed comparison of the smaller bones, especially those 

of the lower parts of the head, offers numerous difficulties, as several — 

of the species examined do not reach a greater length than two inches. 

The jaws and the membrane bones of the skull, being sufficiently de- 

scribed elsewhere, are not noticed in this paper. 

1. Percina caprodes, Rat. 

This species is the largest of the Darters, and in the structure of the 

cranium it is the one which approaches nearest to the typical Perches. 

In this respect, it is evident that Percina is more nearly allied to the 

other Darters than it is to Perea. Its cranium is decidedly more like 

that of Perca than like that of Stizostedion. So far as the eranium is 

concerned, Perca is probably nearer Percina than either isto Stizostedion. 

Comparing the skull of Percina with that of Perca, we find that in 

the former the bones of the skull above are much smoother; the ridges 

and grooves on the frontal, parietal, and mastoid regions, conspicuous 

in Perea, are nearly obsolete in Percina. The tube-like pores on the 

frontal bones conspicuous in Perca are barely visible in Percina. Pari- 

etals and supraoccipital with radiating strive, more regular than in 

Perca, the ridges lower and less sharp. Frontal region narrower than in 

Perca, and less depressed. Supraoccipital bone longer than in Perea, 

its crest very much smaller, not rising to level of the occiput. Sutures 

of skull more distinct than in Perca. Skull in profile less convex at 

occiput, more elevated between eyes. 

Suprascapula in Percina trifurcate, the forks slender, the posterior 

part without serration; its form similar to that of Perea. Seapula, L- 

shaped, thinner and weaker than in Perca; its edge not serrate. Fora- 

men of ulna much larger than in Perca. Pelvic bones proportionately 

shorter and broader than in Perea. Coracoid without serrations. Rest 

of skeleton essentially as in Perea; number of vertebra, 23 4+ 21 = 44. 

Lower pharyngeals triangular-elliptical, with large teeth. 

As compared with the other Darters, the skull of Percina is much 

broader between the eyes; the parietal bones are more strongly ridged, 

the sutures more distinct, the top of the cranium beyond the eyes more 
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depressed, and the supraoccipital crest more developed than in most of 

the others. In all these respects Percina is intermediate between Perca 

on the one hand, and the extreme forms, ss Mina A and Microperca, 

on the other. 

The other Darters form two irregular lines, the one with depressed 

cranium, and slenderer bones, culminating in Ammocrypta ; the other 

having the cranium more convex transversely, the bonés firmer and } 

smooth, and the vertebrae fewer in number. This group seems to cul- 

minate in Mieroperca. 

2. Hadropterus aspro, Cope & Jordan. 

This species ‘has the skull smoother than in Percina, its surface more 

convex transversely; frontal region very narrow, grooved; parietals 

slightly striate, somewhat depressed behind the eyes, but less than in 

Boleosoma. Supraoccipital large,its crest reduced to a minute process. 

Profile essentially asin Percina. Bones of shoulder-girdle and pharyn- 

geals essentially as in Percina.. Pylorie caeca, 4. Vertebre, 19 4+ 23 
= 43. 

3. Hadropterus scierus, Swain. 

Skull essentially as in H. aspro. Vertebre 18 + 22 = 40. 

4. Hadropterus evides, Jordan & Copeland. 

Skul] essentially as in H. aspro, the parietal region a trifle smoother 

and a little more convex transversely. Vertebrae 18 + 22 = 40. 

5. Hadropterus phoxocephalus, Nelson. 

Skull more elongate than in H. aspro, the frontal region very narrow. 
Parietals smooth, somewhat depressed above, but rather strongly con- 

vex transversely ; no supraoccipital crest. Suprasecapula slender; 

scapula broad. Profile most prominent behind eye. Vertebra 19 + 

20= 359. Pyloric coca 2. This species is chiefly peculiar in the nar- 

rowness of the head. ; 

6. Cottogaster copelandi, Jordan. 

Skull short, the frontal region rather short and not very narrow. 

Parietals faintly striate,-depressed above, little convex transversely. 

Sutures distinct. Supraoccipital crest obsolete; scapula broad. Pro- 

file most prominent above eye. Pyloriccceca3. Vertebree 18 + 20 = 38. 

7. Ulocentra simotera, Cope. 

Skull not very narrow anteriorly. Parietal region rather depressed, 

not strongly transversely convex, its bones faintly grooved. Frontal 

region much broader than in Diplesion blennioides, the top of the head 

‘much flatter. Profile highest above posterior margin of eye, scapula 

rather broad. Supraoccipital crest small. Vertebra 15+ 23 = 38. 

So far as the skull is concerned, this species more resembles Cot- 

togaster than Diplesion. 
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8. Diplesion blennioides, Rafinesque. 

Frontal region very narrow. Ethmoid region abruptly decurved. Pa- 

rietal region rather convex transversely, rather broad, the bones finely 

striate, with obscure sutures. No supraoccipital crest. Suprascapula 

very short. Scapula rather broad, L-shaped. Profile low posteriorly, 

full above eyes. Skull more flattened above than in Ktheostoma, but 

less so than im Cottogaster, Hadropterus, &c. Pyloric ceca 4. Verte- 

bre 19+ 23 = 42. 
This species approaches more closely to HLtheostoma than do any of 

the preceding, so far as the form of the cranium is concerned. The 

group of which Htheostoma zonale is the type apparently marks the tran- 

sition from the one series to the other. 

9. Bolecsoma maculatum, Agassiz. 

Frontal region short, very narrow. Parietal region flattish above, its 

bones faintly striate. No supraoccipital crest. Profile most convex 

above front of eye. Suprascapular processes slender. Pyloric ceca 6. 

Vertebree 15 + 22 = 37. 

10. Boleosoma camurum, Forbes. 

Skull essentially as in B. maculatum. Pyloric ceca 3. Vertebree 

Pye OP 38, 

11. Ammocrypta pellucida, Baird. 

Frontal region narrow. Parietal region depressed, flattish ; the bones 

thin, nearly smooth. Sutures very distinct. Supraoccipital crest ob- 

solete. Profile highest above posterior part of eye. Ulnar foramen very 

large. Scapula and suprascapula slender; all the bones of the body 

comparatively slender and thin. Top-of head rather more flattened 

than in any other genus. Pyloric ceca 4. Vertebrae 235 + 21 = 44, 

12. Ammocrypta vivax, Hay. 

Skeleton essentially as in A. pellucida, the sutures of the skull per- 

haps less distinct. Vertebre 21+ 20=41. Pyloric ceca 4. 

The remaining species, now referred to Etheostoma and Microperca, 

agree very closely with one another in the form of the cranium, which 

is narrow behind the eyes, across the parietal region, and very strongly 

convex transversely. In these species the vertebre are more or less re- 

duced in number and there are usually fewer rays in the spinous dorsal 

and anal. 

13. Etheostoma zonale, Cope. 

Frontal region very short, moderately narrow. Parietal region very 

strongly convex transversely, the bones with radiating strie. No su- 

praoccipital crest. Profile most prominent above posterior part of eye. 

Pyloric ceca 4. Vertebre 16 + 23 = 39. 

This species differs from the others referred to Htheostoma chiefly in 

the shortness and decurvature of the frontal region. 
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14. Etheostoma variatum, Kirtland. 

Skull narrow, the parietal region strongly convex transversely, supra- 

occipital and parietals with fine radiating strix. Supraoccipital large, 

its crest obsolete. Sutures obscure. Seapula shorter and broader than 

in Percina; shoulder girdle otherwise similar. Profile much as in Per- 

cina, highest at occiput. Lower pharyngeals narrowly triangular. Py- 

lorie cceca 3. Vertebra 15 + 21 = 36. . 

15. Etheostoma lepidum, Baird & Girard. 

Skull essentially as in HL. variatum, the sutures more distinct. Pylorie 

ceca 2. Vertebree 16 + 19 = 37. 

16. Etheostoma maculatum, Kirtland. 

Frontal region narrow. Parietal region narrow, very convex trans- 

versely. Profile highest at occiput, essentially as in H. variatum, the 

skull a little narrower. Pylorie ceca 4. Vertebre 154 24 = 39, 

17. Etheostoma whipplei, Girard. : 

Skull essentially as in H. variatum, the profile lower above the eyes. 
Pyloric ceca 3. Vertebre 15 4+ 21 = 36. 

18. Etheostoma flabellare, Rafinesqne. 

_ Frontal region longer and narrower than in any other species. Pari- 

etal region very strongly convex transversely, surface of skull smooth; 

a trace of supraoccipital crest. Profile low, highest at occiput. Dif- 

fers from Etheostoma variatum chiefly in the greater length and com- 

pression of the head. Pyloric ceca 3. Vertebre 13+ 20=33. Lower 

pharyngeals very narrow. 

19. Etheostoma fusiforme, Girard. 

Skull essentially as in #. variatum. Pyloric ceca 3. Vertebrae 

16 + 20 = 36. 

20. Microperca punctulata, Putnam. 

Frontal region not verynarrow. Parietal region transversely convex, 

its bones smooth. No supraoccipital crest; sutures very distinct; skull 

highest above posterior part of eye. Vertebree 14 + 16 = 30. 

So far as the skeletons are concerned, we seem to be justified in the 

following inferences : 

1. The Htheostomatine are near allies of the Percine, and should not 
form a separate family. 

2. They are among themselves closely related, and the extreme forms 

are so connected by intermediate forms that they might with no great 

violence to nature be regarded as forming a single genus. 

3. The species nearest allied to the typical Percine is Percina caprodes. 
This is the largest in size, and of the others in general those smallest 

in size are most aberrant in structure. 

4, Those species which have usually been grouped together on ex- 

ternal charaters agree in general in regard to the skeleton. 
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5. As most of the skeletal characters change by degr ees, none of them 

are of much use in defining genera. 

6. Those skeletal characters apparently of most importance are in the 

structure of the mouth, the breadth of the frontal region (Percina), the 

number of vertebrae, and the outline of a transverse section of the skull | 

across the parietals, whether/~ —\, as in Boleosoma, &c., or a as 

in Etheostoma. The prolongation of the frontals in Htheostoma flabellare 

and in Hadropterus phoxocephalus and its shortness in Htheostoma zonale 

seem to be purely specific characters. The development of the nearly 

obsolete supraoccipital crest, the distinctness of the sutures, and the 

sculpture of the parietals are features which offer no basis for tren- 

chant division, except, perhaps, as distinguishing Percina from all the 

others. ( 

6. As defined by skeletal characters alone, we may distinguish Per- 

cina, Etheostoma, Microperca, and perhaps Diplesion and Ammocrypta 

from the rest as distinct genera. The other groups, if retained, must 

be separated from these and from each other by other characters. 

INDIANA UNIVERSITY, March 3, 1885. > 

NOTE ON THE SCIENTIFIC NAME OF THE YELLOW PERCH, THE 

STRIPED BASS, AND OTHER NORTH AMERICAN FISHES. 

By DAVID S. JORDAN. 

By the rules of nomenclature now adopted by the American Orni- 

thologists’ Union (rules which the present writer proposes to follow in 

future ichthyological papers), certain names now in current use in North 

American Ichthyology become untenable. The following cases come 

under the rule, which has been thus formulated, ‘*Once a synonym, 

always a Synonym.” 

1. The name Perca americana (Sehvanck 1794) is antedated by Perca 

americana Gmelin ( == Roecus (Morone) americanus). The yellow Perch 

must therefore stand apparently as Perea lutea. The name Centropomus 

luteus, Rafinesque, ‘ Précis des Découvertes Somiologiques, 1814,” 

apparently prior to that of Bodianus flavescens, Mitchill, 1815. 

2. The name Perca saxatilis, Bloch & Schneider is similarly antedated 

by Perca saxatilis of Bloch, which is a species of Crenicichla. The name 

next in date is that of Perca septentrionalis, Bloch & Schneider, Syst. 

Ichth., 90. The Striped Bass may therefore stand as Roccus septentrio- 

nalis. 
5. Similarly the species described by Girard as Gobius gracilis is dif- 

ferent from the earlier Gobius gracilis of Jenyus. The former should 

stand as Lepiogobius lepidus, from the later name of Gobius lepidus, Grd. 

4. Lepadogaster reticulatus, Girard is preoccupied by Lepadogaster re- 
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ticulatus, Risso. The later name, Gobiesor meandricus, (Girard) should 

' therefore be used instead of Gobiesowx reticulatus. 
5. Cyprinus americanus, Linneus, in the Tenth Edition of the Systema 

Nature is a Menticirrus, while the species of the same name in the 

Twelfth Edition is a Notemigonus. The name Notemigonus americanus, 

based on the latter, should thus give way to Notemigonus bosci, (Cuv. & 

Val.), or better Notemigonus chrysoleucus bose. 
6. Catostomus carpio, Rafinesque, an Ictiobus, has priority over C. car- 

pwo, Cuv. & Val.,a Moxostoma. The latter species having no synonyms, 

may receive the new name of Moxostoma valenciennesi instead of Mozo- 

stoma carpio. 

INDIANA UNIVERSITY, March 4, 1885. 

DESCRIPTION OF A NEW SPECIES OF PLECTROMUS (P. CRASSI- 

CEPS) TAKEN BY THE UNITED STATES FISH COMMISSION. 

By TARLETON H. BEAN, 

Curator of the Department of Dishes. 

Of this new species a single example, number 33553, was obtained in 

the greatest depth explored by the Albatross (2,949 fathoms); it is only 

48 millimeters long, and in very bad condition. Fortunately the same 

vessel took three larger and better preserved individuals of the same 

species, which are numbered 33578, 33509, and 34835, respectively ; these 

are from stations 2075, 2094, and 2106, the depths being 855, 1,022, and. 

1,497 fathoms. The large examples are made the basis of the description 

which follows : 
PLECTROMUS CRASSICEPS; 0. s. 

33375. J specimen; latitude 41° 40’ 30’ N. ; longitude 65° 35’ W. ; September 3, 1883. 

33509. 1 specimen; latitude 39° 44’ 30’ N.; longitude 71° 04’ W.; September 21, 1853. 

34835. I-speeimen; latitude 37° 41’ 20’ N.; longitude 73° 03/ 20” W.: Nov. 6, 1883. 

The species resembles Melamphaés megalops, Liitken, from which it 

differs in having a much smaller eye, larger scales, and shorter ven- 

trals. (Dr. Liitken’s species, which he referred only after much hesita- 

tion to Melamphaés, is, in all probability, congeneric with Plectromus 

suborbitalis, Gill.) The length of the head equals 4, and the height of 

the body ? of the total length without caudal. The eye is about ¢ as 
loug as the head. The maxilla extends to, or slightly beyond, the ver- 

tical through the hind margin of the eye. The pectoral is as long as 

the head and more than twice as long as the ventral, which does not 

quite reach to the vent. The scales are large and mostly wanting in 

the typical examples; there are about 25 rows in a longitudinal series. 

PD iii Pl—12* Asi, 8-95 V.85..P. 15. 

The specimens are uniformly dark (nearly black) in spirits, except on 

the fins, which are somewhat lighter at the inareius. 

\ 
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The genus Plectromus, Gill (Proc. U. S. Nat. Mus., VI, 257) is not 
sufficiently distinguished, in the description, from Melamphaés, Giinther; 

but its smaller number of spines may prove constant and will enable us 

to separate the two with certainty. The dentition also, concerning 

which there is some doubt, may be different in Melamphaés. 

DESCRIPTION OF A NEW SPECIES OF ASPIDOPHOROIDES (A. 
‘GUNTHERII), FROM ALASKA. 

By TARLETON H. BEAN, 

Curator of the Department of Tishes. 

Capt. M. A. Healy’s collection, made during the cruise of the United 
States revenue cutter Thomas Corwin, 1884, contains four specimens of 

_ this new species, the largest of which is 53 millimeters (2,4; inches) in 

length. Lieut. G. M. Stoney also obtained a specimen, and as his is 

larger than any of the others I will make it the type of the description. 

The type of the species here described is an example 70 millimeters 

long (Cat. No. 37032). 

This fish does not bear much resemblance to monopterygius and in- 

ermis. The body is very short and is anteriorly very wide and some- 

what depressed. The head also is short, triangular, and posteriorly 

wide. There is also a short barbel at the end of each maxilla. The 

nasal spines are almost invisible. There are small teeth in the jaws, 

vomer, and palatines. Along the sides of the head inferiorly are four 

large mucous pores, each situated in an oblong depression, the largest 

of whichis nearly as long asthe snout. The maxillary barbel is seareely 

one-half as long as the eye, which is one-third the length of the head 

and considerably more than the width of the interorbital space. The 

maxilla does not extend much beyond the anterior margin of the orbit. 

The mandible is barely included; its length equals that of the eye. ‘The 

length of the snout equals the width of the interorbital space, which is 

deeply concave. The greatest depth of the head is not much more than 

one-half its greatest width. The greatest width of the head over the 

opercles is contained nearly five times in the total length without cau- 

dal, and twice in the distance from the origin of the dorsal to the base 

of the caudal. The gill-membrane is narrowly attached to the isthmus 

anteriorly, but the posterior margin is free and the gill-opening is wide. 

Pseudobranchie well developed. There isa deep groove extending from 

the occiput and including about the anterior third of the body. The 

greatest height of the body is one-sixth of the length without caudal, and 

the width over the basis of the pectorals is about one-fifth of the same 

length. The length of the head is contained about 44 times in the total 

length without caudal. The pectoral is 24 times as long as the ventral 

and one-fourth of the total length without caudal. The ventral is as 
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long as the head without the postorbital part. The vent is between 

the ventrals, but nearer their tips than their origin. The origin of the 

dorsal is nearly midway of the total, including caudal. The length of 

the dorsal base is contained about 62 times in total length without 

caudal. The anal is immediately under the dorsal, but its base is not 

quite so long. The length of the caudal is contained about 53 or 6 

times in the standard body length. Second dorsal ray is longest, its 

length about equal to the postorbital part of the head. The longest 

anal ray is less than one-fourth the length of the head. Lateral line 40. 

The breast is armed with about 14 plates. 

A dark stripe on the snout, and continued behind the eye on the 

operele; a few indistinct dark blotches on the side of the head; axillary 

region dusky. Pectoral with 3 or 4 imperfect cross-bars. Body with 3 

indistinct saddle-shaped dusky half bars, the middle one of which ex- 

tends up on the middle of the dorsal fin. These bars do not extend 

below the median line of the body. Tail with 2 dusky bars, one anteri- 

orly and the other terminal, the two separated by a dirty yellowish area. 

General color dusky above, whitish below; this color also present on 

ventral and anal. 
Diieasae Vi. Li 23 C, 105, BP. 12: 
The ventral of Aspidophoroides monopterygius consists also of ‘a short 

spine and 2 rays. The union of the gill-membrane to the isthmus in 

monopterygius is the same as in giintherii. There are vomerine and pala- 

tine teeth in monopterygius, contrary to the statements of most ichthy- 

ologists. The obsolete nasal spines, the maxillary barbels, and the 

form of the body offer the only characters by which this species might 

be distinguished from the monopterygius type, and we have the inermis 

as a connecting link between monopterygius and giintherii. 

I have named the species for Dr. Albert Giinther, of the British Mu- 

seum, to whose writings and personal kindness I am deeply indebted. 

U.S. NATIONAL MUSEUM, 

Washington, March 11, 1885. 

n 

REMARKS ON THE TYPE SPECIMEN OF BUTEO OXYPTERUS, 
y) CASSIN. 
i 

By ROBERT RIDGWAY. 

In “ History of North American Birds,” vol. iii, pp. 266-268, this bird 

was referred to Buteo swainsoni, Bp., although recognized as repre- 

senting a local or geographical race under the title of ‘ Buteo swainsoni, 

var. oxypterus.”. The type specimen is there described, and also in a 

paper published in the “‘ Proceedings” of the Philadelphia Academy of 

Natural Sciences for 1875 (pp. 113, 114), where, however, the ‘var. 

oxypterus” is not recognized. The type specimen is again specially re- 

ferred to in Mr. J. H. Gurney’s “ List of the Diurnal Birds of Prey,” 
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p. 68, where the following remarks, written by me to Mr. Gurney, are 

quoted : 

‘It has been more than ten years since I saw the specimen in ques- 

tion ; but myrecollection of it is that it agreed very exactly with aspeci- 

men from Costa Rica and another from Buenos Ayres, both of which 

are in the National Museum collection, and both of which are unques- 

tionably young of typical B. swainsoni.” 

Having recently been enabled, through the courtesy of the author- 

ities of the Philadelphia Academy, to make an actual comparison of 

the three specimens involved in the above statement, and having found 

the same to be incorrect, I wish to offer some remarks which may throw 

more light on B. oxypterus and its relationships. 

Although smaller than any example in the National Museum col- 

lection, “‘ B. oxypterus” is unquestionably referable to B. swainsoni. It 

is a young bird, and probably a male. Dr. Bryant’s statement (Pr. 

Boston Soe. viii, 1861, p. 118) to the following effect is incorrect: 

‘Several of the primaries in both wings of this bird are only partially 

developed, which gives the wing a peculiarly sharp appearance.” On 

the contrary, the primaries are all full grown, their proportionate length, 

compared with one another and with the secondaries, and all other 

details ‘of wing-structure, being exactly as in other specimens of B. 

swainsoni. Mr. Cassin,in his original description, did not compare’ “ B, 

oxypterus,” with B. swainsonit at all, but with B. pennsylvanicus, a species 

very difterent in respect to its wing-formula, and in comparison with 

which B, swainsoni may very appropriately be termed ‘‘sharp-winged.” 

In coloration, the type of * B. oxypterus ” does not resemble the Costa 

Rica and Buenos Aires specimens so much as I had supposed. The lat- 

ter are much variegated with pale ochraceous on the upper parts, while 

the former is nearly uniform above, the wings quite so. The nearest 

approach among National Museum examples is No. 67248, a young male 

from Camp Grant, Arizona (September 28, 1873, H. W. Henshaw), 

which is much like it in the markings of the lower parts, though the 

thighs are much less regularly barred; but the wing coverts are broadly 

bordered with buff. It is likewise larger, the wing measuring 14.75 

inches. 

Upon the whole, I cannot see the slightest reason for recognizing ‘ B. 

oxypterus” even as a local race of swainsoni, the type being exceptional 

as to size, while the average difference in dimensions between northern 

and southern specimens is insignificant. 

The specimen described in “ History of North American Birds” (iii, p. 

266), as the melanistic adult of ‘“ Buteo swainsont var. oxypterus” is not 

B. swainsoni at all, but B. fuliginosus, Sel., which is said (and proba- 
bly with truth) to be the melanistic phase of B. brachyurus, Vieill. 

This I have been able to determine beyond question by an examination. 

of the wing formula, which is radically distinct in the two species, al- 

ee ee eee 
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though B. brachyurus, like B. swainsoni, has only three primaries emar- 
ginated. ‘The two difter as follows: 

B. swainsoni.— Wing more than 13.50 inches; difference between tips 

of longest primaries and those of longest secondaries (tertials) much 

more than one-third the length of the wing. Third and fourth quills 

longest ; second longer than fifth ; first much longer than eighth (some- 

times equal to seventh). Second, third, and fourth quills with outer 

webs sinuated ; inner web of fourth quill never with indication of sin- 

uation. 

B. brachyurus.— Wing less than 13.50 inches; difference between 

tips of longest primaries and those of longest secondaries less than one- 

third the length of the wing. Third, fourth, and fifth quills longest ; 

second shorter than fifth, usually about equal to sixth (rarely a little 

shorter); first shorter than eighth (usually a little shorter than ninth). 
Second, third, fourth, and fifth quills with outer webs sinuated ; inner 

web of fourth quill usually more or less sinuated. 

EARLY IRON MANUFACTURE IN VIRGINIA—1619-1776. 

By R. A. BROCK, 

- Secretary of the Virginia Historical Society. 

[Accompanying specimens of slag from the old foundry at Falling Creek, Va., estab- 
lished in 1619. Donation No. 9378. ] 

To Virginia, the first of the English settlements in America, belongs 

the honor of inaugurating within her limits as a colony that most im- 

portant industry, iron manufacture. 

The London Company, it is exhibited, contemplated a variety of man- 

afacturing enterprises trom the very beginning of its authority ; promi- 

nent among them was that of iron. 

In 1610, Sir Thomas Gates testified before the council of the com- 
pany at London that in Virginia ‘“ there were divers minerals, especially 

‘jron oare,’” lying upon the surface of the ground, some of which hav- 

ing been sent home had been found to yield as good iron as any in 

Europe.* 

Under a new administration of its affairs, the London Company, in 

1619, after twelve years of unprofitable expenditure, sent to Virginia a 

large body of .emigrants, including workmen; and materials for some 

new branches of industry. These embraced no less than one hundred 

persons skilled in the manufacture of iron, with the design of erecting 
in the colony three iron works. Of these, one hundred and ten were 

from Warwickshire and Staffordshire and forty from Sussex, and were 

selected for their skill and industry. + 

* True Declaration of Virginia, 1610; Force’s Tracts, Vol. III, p. 22. 

' +A Declaration of the state of the Colonies, &c., 1620, p.10; Stith’s History of Vir- 

ginia, Book IV, p. 176. i 
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A part of the funds liberally contributed in England about the same 

time for a college at Henrico, for the education of native and colonial 

youth, was appropriated by the treasurer, Sir Edwin Sandys, to the q 

erection of iron works, in the expectation of deriving a revenue from 

that source. Works for smelting the ore were erected in 1619 on Fall- 

ing Creek, a tributary of James River, in Chesterfield County, about 

seven miles below the city of Manchester. Most sanguine hopes of 

profit from this undertaking were cherished. 

Three of the master workmen having died, a re-enforcement of twenty 

experienced hands was sent over in 1621, accompanied by Mr. John 

Berkeley and his son Maurice, as skillful: persons to superintend the 

operations. A mine of the brown iron ore in the neighborhood was 

opened and found to yield “reasonably good iron.”* But the jealousy. 

and enmity of the native inhabitants had unfortunately been aroused. 

in an hour of fancied security, when all suspicions of hostility had been 
lulled by the friendly protestations of the Indians, on the morning of 

Friday, March 22, 1622, a general attack was made by the savages upon 

the settlements in the colony, and 347 persons slain. Of those engaged 

at the iron works at Falling Creek all perished save a boy and girl, 

who fled to the bushes for safety.t 
The iron works being demolished, so great was the discouragement 

consequent that a long period elapsed before the useful manufacture 

was again attempted in Virginia. A writer from the colony in 1649 

published that “an iron work erected would be as ant as a Silver 

mine.” t 
The exportation of iron from the colony was forbidden i an act of 

the assembly in 1662, on penalty of ten pounds of tobacco for every 

pound of iron exported, and the prohibition was renewed in 1682. 

Col. William Byrd, the first of the name and family in Virginia, ob- 

tained, April 20, 1687, a grant of 1,800 acres in Henrico County, on 

the south side of James River, within the limits of which was included 
the site of the fated iron-works on Falling Creek. On the 29th of 

October, 1696, he obtained a patent for 5,644 acres lying contiguous 

thereto, giving as a reason for such action, in a note prefixed to his 

record of his landed possessions, that ‘there having been iron-works 
on Falling Creek in the time of the company, and Colonel Byrd having 

an intention to carry them on, and foreseeing that abundance of wood 

might be necessary for so great a work, he took up a large tract,” &c., 

as above. He died on the 4th day of December, 1704; and it is not 

known that either he or brs son and heir, of the same name and title, 

ever instituted any further steps towards the revival of the works at 

Falling Creek, as OD WU aie § 

Pe Bev peley? Ss Hie of var ginia. 

tStith, Book IV, p.218; Bishop’s American Manufactures, I, pp. 468-469. 

t A Perfect DAeetetion of Virginia, London, 1649, Force, vol. ii, No. 8. 

§ MS. Deed-Book of William Byrd. 
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Governor Alexander Spottswood appears to have been the first to 

break the spell of dormancy in the iron industry in Virginia, which he 

did by the establishment of a smelting furnace on the Rappahannock 

River near the present site of Fredericksburg, and of a very complete 

air-furnace at Massaponax, fifteen miles distant, on the same river, and 

near the site of his settlement, Germanna. 

_In an account-book (1726-’30) kept by Rev. Robert Rose, who was an 

agent for Governor Spottswood, there are numerous entries of fire- 

backs cast at Germanna which were sold by him. In 1732 there were 

four furnaces operated on the Rappahannock, in one of which, Prin- 

cipio furnace, Augustine, the father of George Washington, was largely 

interested ; the ore used in it being supplied by him from his planta- 

_ tion at Bridge’s Creek, on the east side of the river.* 

The Falling Creek tract fell to the possession of Col. Archibald Cary 

some time prior to the Revolutionary war. Upon it he erected his well- 

. known seat, the name of which became in the records of the period a 

part and parcel of his personal designation as Archibald Cary, of 

Ampthill. He erected new iron-works on Falling Creek. ‘He pur- 

chased pigs of iron from Rappahannock, Patowmack, and Maryland. 

Of these he made bar iron. The profits, however, were so small that 

. he abandoned his forge and converted his pond to the use of a grist- 

mill about 1760. Nobody then knew of any iron mine convenient to 

Falling Creek.”t 
' The writer visited Ampthill and Falling Creek in May, 1876. The 

mansion was then in fair preservation. It is now owned by Mr. John 

Watkins, of New York. 

Falling Creek is about a mile below Ampthill. Its waters still furnish 

motive power to a grist-mill owned by Mr. H. Carrington Watkins, 

and known as the Ampthill mill. The creek is but an insignificant riv- 

ulet above the mill, but some twenty yards below it widens into a hand- 

some little lake, and some quarter of a mile thence empties into James 

River. 

About sixty yards from the mill, on the western bank of the creek 

and nearing the river, the writer picked up several small pieces of 

furnace-cinder, presumptive relics of the iron-works of 1622. The bluff 

adjacent and incumbent has, it is evident from repeated washings of 

the soil, nearly covered the exact original site. 

On the opposite side of the creek, and to the east of the mill, is clearly 

indicated the site of the forge of Archibald Cary. Here we found nu- 

merous pieces of slag or cinder, some of them fully a hundred pounds 

in weight, and an irregular area an acre or more in extent, covered 

*Tron-making and Coal-mining in Pennsylvania, by Col. James M. Swank, p. 11. 

+A marginal note in MS. on a copy of Stith’s History of Virginia, Williamsburg, 

1747, p. 218, which formerly belonged to Robert Bolling, of Chillowe, author of the 

Bolling Memoirs. 
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with finely-broken or comminuted charcoal to the depth of two feet 

fally ; a memorial of the fuel used. 
We were informed that about half a mile below Falling Creek, near 

James River, there is a low piece of ground known to this day as Iron 

Bottom, where may be found plentifully what is known as bog iron on - 

the surface. It will be recollected that the iron ore already cited as 

being mentioned by Sir Thomas Gates was described as ‘lying on the 

surface of the ground.” We have also learned since our visit to Fall- 

ing Creek that at a point upon its banks distant inward about two 

miles from the site of the iron-works there are numerous pits some five © 

or six feet in depth, which it is evident from the mineral character of 

their surroundings furnished the crude ore for the original and ill- 

starred works. 

In June, 1870, a freshet, the result of previous heavy rains, overflowed 

and broke the dam at a point known as Old Forge, on the Jones branch 

of the Chickahominy River, in New Kent County, Virginia.- Trees 

were overturned, a building undermined, and a gorge cut, uncovering in 

its route the remains of an early forge or smelting furnace. The foun- 

dation, portions of a chimney, an anvil, a hammer, and six bars of iron 

were exposed to view—one of the last bearing in raised letters the in- 

scription “ B. G., 1741,” which were supposed to indicate the place and 

date of manufacture; the first of which was assumed to have been Bear 

Garden furnace, Buckingham County, Virginia. The forge is marked 

on Fry and Jefferson’s Map of Virginia, 1765, as Holt’s Forge. It must 

have commenced operations at a period not much later than 1741, if 

not as éarly. and was continued until some time during the Revolution- 

ary war. 
Tradition assigns to Col. Williani Byrd (the second) the credit of 

erecting and first working the forge, and Mr. William H. Christian, 
of Richmond, states that in his boyhood he was informed by an old 

negro man, named Guthridge, that his owner, one Jones, who operated 

the forge until its destruction, stationed him, then a youth, upon an em- 

inence to watch the movements of the British soldiery who were in the 

section. Their approach being descried, the buildings were hastily fired 

and earth thrown upon the ruins to conceal the tools, &c. After the war 

bar iron was produced so cheaply in other sections that no efforts were 

made to revive the works. A grist-mill being erected in late years 

,uear the site of the forge, and driven by water from the pond used for 

its operations, was first called Providence Mills, but such was the force 

of custom that the residents of the section would retain the old desig- 

nation, Forge; hence the new and old name has by common consent and 

usage been united in the component term Providence Forge. 
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NOTE ON MR. GARMAN'’S PAPER ON “THE AMERICAN SALMON 
AND TROUT.” 

By DAVID 8S. JORDAN. 

In the *“‘ Nineteenth Annual Report of the Commissioners on Inland 

Fisheries of Massachusetts” is a paper on “the American Salmon and 

Trout, including introduced species,” by Mr. Samuel Garman, of the Mu- 

seum of Comparative Zoédlogy. This paper gives a series of brief but 

excellent and pertinent descriptions of the various species of Salmon 

and Trout, as also a series of very useful outline figures representing the 

specimens examined. In general, Mr. Garman’s determinations and 

names agree very closely with those given by Jordan & Gilbert in the 

“Synopsis of Fishes of North America,” and it is very gratifying to 

us to find our conclusions verified by so careful an observer as Mr. Gar- 

man. 

There are, however, a few points of difference between his results and 

ours. These I wish to notice in the present paper. 

1. Genera adopted.—Mr. Garman refers all the Salmon and Trout to 

one genus, Salmo. I prefer to recognize Oncorhynchus, and especially 

Salvelinus, as distinct groups. This is, however, solely a matter of con- 

venience. 

2. Nomenclature of varieties—Mr. Garman places under separate head- 

ings, under binomial names, forms’ which are certainly not species, and 

which at the most are geographical variations of trifling value and 

scarcely distinguishable. Thus he writes “ Salmo virginalis,” and says 

below, “‘a variety of 8. clarkii.”. If the virginalis be named at all, I 
prefer Salmo clarkii subsp. virginalis, or var. virginalis, or, still better, 

in accordance with current American usage, Salmo clarkii virginalis. 

To place such forms in co-ordinate paragraphs with the unquestionable 

species is productive of confusion. This again, however, is a matter 

of taste or convenience. 
3. Salmo (Oncorhynchus) hisutch.—The name “ hisutch,” given by Wal- 

baum, is a simple misprint for “‘ kisutch,” and the error is corrected by 

him in the “ Emendanda,” page 720. I do not think that the law of pri- 

ority should require the retention of obvious misprints in spelling. The 

fish is still, as in the time of Steller, called Kisutch (Kee-zich) in Alaska. 
4. Salmo irideus is regarded by Dr. Bean and myself as the inland 

form of the “Steelhead,” Salmo gairdneri. This view, however, needs 

verification. 
5. Salmo clarkii.—I see no reason for doubting the identity of this 

species with the one described from Kamtschatka by Pallas, under the 

Proc. N. M. 85 6 
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name of Salmo purpuratus. I have not Pallas’s description at hand, but 

unless I am mistaken he refers to the crimson blotches under the lower 

jaw, which are characteristic of Salmo clarkii in all its forms and varie- 
ties. That S. clarki occurs in Kamtschatka admits of little doubt, as, 
according to Dr. Bean (Proc. U. 8. Nat. Mus., 1881, 258), it is abundant 

all along the coast as far as Northern Alaska. As the species freely 

enters the sea northward, there is no a@ priori reason for supposing that 

it does not cross to Kamtschatka. This is perhaps the Salmo mykiss of 

Walbaum, a name still older than S. purpuratus. 

6. Salmo virginalis—Mr. Garman is probably right in regarding 

Salmo spilurus (with S. pleuriticus) as a variety of S. clarki rather than 
as a distinct species, as given in our Synopsis; but I think that he is 

wrong in regarding the Salmo virginalis of Utah Lake as the same form. 

I have examined the original types of Salmo virginalis, and I have col- 

lected many specimens of it in Utah Lake. I cannot distinguish this 

Utah fish from the S. purpuratus or clarki of the Columbia River. If 

I could separate it I should eall it Salmo purpuratus virginalis. 

7. Salmo lewisi.—Mr. Garman recognizes the Missouri River Trout as 

another variety of Salmo clarki. 1 have examined the original types of 

S. lewisi, as well as numerous other examples from the Upper Missouri 

and Yellowstone. When I had only seen a few specimens I thought 

that I could distinguish the trout of the Missouri from the trout of the 

Columbia. I cannot do it now. Mr. Garman is certainly wrong in re- 

ferring the little land-lockéd trout of Waha Lake to the synonymy of 

Salmo lewisi. It is a color-variety only (a case parallel with that of 

Salmo agassizi), and its coloration is not that of the type of Salmo lewisi. 

The forms of Salmo purpuratus may be arranged as follows : 

Salmo purpuratus, Kamtschatka. 

Salmo purp. clarki, California to Alaska. 

lewist, Missouri River. 

bouviert, Waha Lake, Idaho. 

henshawi, Truckee River Basin. 

virginalis, Utah Basin. 

spilurus, Rio Grande and Colorado Basin. 

Of these I would adopt clarki, lewisi, and virginalis, out of deference 

to Mr. Garman’s opinion, but I do not know how to characterize them, 

nor do [ think that I could pick them out if mixed up in an alcohol 

tank or in the bottom of a boat. 

8. Salmo naresi—No specimens of this species have yet been com- 

pared with S. oquassa, but the figure and description of S. nares? fits 

the latter very perfectly. 

9. Salmo agassizi.—The trout of Dublin Pond has been known to me 

for many years. It is obviously a local color-variation of S. fontinalis. 

It may be called, in the current nomenclature, Salvelinus fontinalis agas- 

sizt. 
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10. Salmo hoodi.—As already noticed by Dr. Giinther, part of the 

specimens called Salmo hoodi by Dr. Richardson belong to S. fontinalis. 

The other, a stuffed skin, I have examined in Dr. Giinther’s presence, 

and both of us were convinced that it was an ordinary S. namaycush. 

The name hoodi should therefore be dropped. 

All the above-mentioned discrepancies between Mr. Garman’s results 

and those reached by Dr. Bean, Professor Gilbert, and myself are more 

in name than in fact. No group in our vertebrate fauna offers such 

difficulties as the Salmonide, and it is rather remarkable that with so 

many different points of view such substantial agreement should exist. 

INDIANA UNIVERSITY, March 17, 1885. 

REPORT UPON THE ECHINI COLLECTED BY THE UNITED STATES 

FISH COMMISSION STEAMER ALBATROSS, IN THE CARIBBEAN 

SEA AND GULF OF MEXICO, JANUARY TO MAY, 1884. 

By RICHARD RATHBUN. 

From January to May, 1884, while temporarily in the service of the 

Hydrographic Bureau of the Navy Department, the Fish Commission 

steamer Albatross, Lieut. Commander Z. lL. Tanner, U.S. N., in com- 
mand, made about fifty dredgings in the Caribbean Sea, and in the Gulf 

of Mexico off the northern side of the island of Cuba, the greatest 

depth reached in dredging having been 1,701 fathoms. Quite a rich 

collection of deep water animals was obtained, considering the small 

amount of time allotted to the natural history work, and at each of the 

ports visited the naturalists availed themselves of every opportunity 

to procure as complete a representation as possible of the littoral spe- 

cies. A list of the Echini obtained, accompanied with a few brief notes, 
is given below. 

The shore stations at which Echini were collected, are as follows: 

Key West, Fla.; the island of St. Thomas; Jamaica; the island of Old 

Providence, off the coast of Nicaragua; the island of Curacao, off the 

coast of Venezuela; the port of Sabanilla, United States of Colombia ; 

and San Antonio, at the west end of Cuba. Only 25 species in all were 

obtained, and of these two are Spatangoids in very fragmentary condi- 

tion, and still unidentified. Of the remainder, 9 are littoral species, 

although a single specimen of Diadema setosum was dredged at a depth 

of 215 fathoms, and 14 were from depths between 25 and 1,639 fathoms. 
The identifications have been made by means of the recent pub- 

lications of Mr. Alexander Agassiz, and a nearly complete series of 

the Echini supplied to the National Museum by Mr. Agassiz from the 

collections obtained by the Coast Survey steamer Blake in the region 

under discussion, from 1877 to 1880. There are but few facts to 

add to those already published by Mr. Agassiz in his very elaborate 

reports, and the notes have therefore been made very brief. Many of 
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the most interesting forms collected by the Blake in deep Water were 

not obtained by the Albatross; but, as the latter steamer is now (1885) 
continuing her explorations in the Gulf of Mexico, it is possible that 

she will soon add largely to her former results. 

It is but just to add that the fine condition of the many specimens 

brought in by the Albatross from this cruise is mainly due to the care 

bestowed upon them by Mr. James E. Benedict, the naturalist in charge, 

and Mr. Willard Nye, jr., who accompanied the steamer as a volunteer. 

The shore collections were almost entirely made by these two naturalists. 

In the following notes the numbers inclosed in parentheses denote 

the catalogue numbers of the United States National Museum under 

which the specimens are registered. 

Cidaris tribuloides, Blainv. 

A large series of specimens of this species was obtained at Sabanilla 

(8391, 8612), and several specimens were taken at the island of St. 

Thomas (8390). Two young specimens were dredged at station 2138, 

latitude 17° 44’ 05’ N., longitude 75° 39/ W., 23 fathoms (7479); and 

two of the same character at station 2146, latitude 9° 32’ N., longitude 

79° 54’ 30” W., 34 fathoms (7489). 

Dorocidaris Blakei, A. Agassiz. 

Bull. Mus. Comp. Zool., vol. v, p. 185, pl. iv, 1878; Mem. Mus. Comp. Zool., 
VOlex, NO. 1. ps LO) pli; 11,1883: 

Numerous specimens of the genus Dorocidaris were collected by the 

Albatross, but the majority were of small size and difficult of identifi: 

cation without the means of comparison with a more complete series of 

types than the Museum possesses. Only two species were recognized 

among them—D. Blakei and D. papillata. The former was positively 

determined from the three following stations :— 

Station 2128; latitude 19° 55’ 46” N., longitude 75° 49! 23” W., 400 

fathoms; one characteristic fan-shaped spine (7487). 
Station 2134; latitude 19° 56’ 06” N., longitude 75° 47’ 32” W., 254 © 

fathoms; one large specimen (7483). 

Station 2162; latitude 23° 10’ 30” N., longitude 82° 20/ 25” W., 122 

fathoms; one medium specimen (7486). 

Smaller specimens from the two following stations apparently belong 

to the same species :— 

Station 2152; 25 miles northwest of Havana Light, Cuba, 387 fathoms 

(7484). 

Station 2153; latitude 23° 10’ 19” N., longitude 82° 23/ 10” W., 283 
fathoms (7481). 

Dorocidaris papillata, A. Agassiz. 

Allof the specimens of this species obtained were considerably under 

the medium size for the species, and the most of them were quite small. 

The several localities at which they were dredged is as follows: 

; 

% 
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Station 2129; latitude 19° 56’ 04” N., longitude 75° 48/ 55” W., 274 
fathoms (7480). ~ ; 

Station 2135 ; latitude 19° 55’ 58” N., longitude 75° 47! 07” W., 250 

fathoms (7477). 

Station 2152; 25 miles N.W. of Havana Light, Cuba, 387 fathoms 
(7485). 

Station 2154; latitude 23° 10’ 16” N., longitude 82° 22/ 54” W., 310 
fathoms (7476). ; 

Station 2157; latitude 23° 10/ 04” N., longitude 82° 21’ 07” W., 29 
fathoms (7478): 

Station 2161; latitude 23° 10’ 36” N., longitude 82° 20/ 28” W., 146 

fathoms (7488). 

Station 2162; latitude 23° 10/ 30” N., longitude 82° 20’ 25” W., 122 

fathoms (7482). 

Salenia Pattersoni, A. Agassiz. 

Bull. Mus. Comp. Zool., vol. v, p. 187, fig. 1, pl. v, 1878; Mem. Mus. Comp. 

Zool., vol. x, No. 1, p. 13, pl. iv, v, vi, 1883. 

Obtained at the following localities : 

Station 2159; latitude 23° 10/ 39” N., longitude 82° 20/ 08” W., 98 
fathoms; one specimen (8405). 

Station 2162; latitude 23° 10’ 30” N., longitude 82° 20’ 25” W., 122 

fathoms; one specimen (7049). 

Station 2163; latitude 23° 10/ 31” N., longitude 82° 20/ 29” W., 133 
fathoms; one specimen (7050). 

Station 2164; latitude 23° 10/ 39” N., longitude 82° 20! 29” W., 192 

fathoms; two specimens (7051). 

Station 2166; latitude 23° 10’ 36” N., longitude 82° 20’ 30’ W., 196 
fathoms; one specimen (7052). 

Station 2167; latitude 23° 10’ 40” N., longitude 82° 20’ 30” W., 201 

fathoms; one specimen (8404). 
& 

Salenia varispina, A. Agassiz. 

Station 2117; latitude 15° 24’ 40” N., longitude 63° 31’ 30” W., 683 

fathoms ; four small specimens (8402). 

Station 2118; latitude 13° 32/ 40” N., longitude 62° 54’ W., 690 fath- 
oms; one Small specimen (8401). 

Station 2127; latitude 19° 45/ N., longitude 75° 04’ W., 1639 fathoms ; 
a fine series of specimens (8403). 

Ccelopleurus floridanus, A. Agassiz. 

Station 2164; latitude 23° 10’ 39” N., longitude 82° 20/ 29” W., 192 
fathoms ; two specimens (7048). 

Station 2166; latitude 23° 10’ 36” N., longitude 82° 20/ 30” W., 196 
fathoms; one specimen (7047). 

Station 2167; latitude 23° 10’ 40” N,, longitude 82° 20/ 30” W., 201 

fathoms; one specimen (8398), 



86 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

Diadema setosum, Gray. 

This species was collected at the following localities : 

Key West, Florida; one specimen (7497). 
St. Thomas ; several specimens from the shore, and from shallow 

water by dredging (7493, 7494, 7495, 8431). These form a very complete 

series, ranging from the young to large individuals. 

Old Providence Island; several large specimens (7492, 7496). 
Curacao; one small specimen (8430). 

Station 2139; latitude 17° 52’ N., longitude 76° 45’ 30” W., 215 fath- 

_oms; one small specimen (8429). The spines of this specimen are 

banded, as in most of the young specimens from the shore, but the 

darker bands are of a light reddish brown color instead of the customary 
bluish black. This same color occurs, however, to a slight extent on 

some of the shore specimens. 

Aspidodiadema antillarum, A. Agassiz. 

Bull. Mus. Comp. Zool., vol. viii, p. 73, 1880. 

A fine series of this species was dredged at station 2127; latitude 

19° 45’ N., longitude 75° 04’ W., 1,639 fathoms (8396). 

Aspidodiadema Jacobyi, A. Agassiz. 

Bull. Mus. Comp. Zool., vol. viii, p. 74, 1880. 

Station 2131; latitude 19° 56’ 44” N., longitude 75° 50’ 49” W., 202 

fathoms; one specimen (8392). 
Station 2134; latitude 19° 56’ 06” N., longitude 75° 47/ 32” W., 254 

fathoms; one small specimen (8394). 

Station 2143; latitude 9° 30/ 45” N., longitude 76° 25/ 30” W., 155 

fathoms; several specimens (8395). 

Station 2164; latitude 23° 10/ 39” N., longitude 82° 20/ 29” W., 192 

fathoms; one specimen (8393). 

Phormosoma placenta, Wyv. Thoms. 

A large number of specimens were dredged at station 2143; latitude 

9080! 45” N., longitude 76° 25’ 30” W., 155 fathoms (8425); and two 
specimens were obtained at station 2117; latitude 15° 24’ 40” N., longi- 

tude 63° 31/ 30” W., 683 fathoms (8424). 

Echinometra subangularis, Desml. 

Key West, Florida; a single small specimen (7226). 

St. Thomas; a large series, ranging from small to medium size (7227, 

7374). 
Old Providence; several specimens of medium size (7228, 7375). 

Curacao; several small specimens (7376). 
Sabanilla; five large specimens (7230, 7377). 

Echinometra viridis, A. Agassiz. 

A single large specimen was obtained at St. Thomas (7229), and a 

large series, showing considerable range in size, from Jamaica (7225, 

7378). They all belong to the variety plana, having a somewhat flat- 
tened test, and long, rather slender spines. 

ee A te 
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There is much variation in the color of the spines which, toward the 
base, are frequently of a light drab (hay color), changing to greenish 

or a distinct green toward the tips, the latter being almost invariably 

marked with dark purple for a greater or less distance. The principal 

deviations from the above coloration depend upon the extent to whieh 

the green approaches the base of the spine, and the intensity of tbat 

color, becoming sometimes a dark olive green. The drab color is always 

apparent at the base of the spines, and the milled head is always whitish. 

Toxopneustes variegatus, A. Agassiz. 

Key West, Florida; one small specimen, var. carolinus (8410). 

Island of St. Thomas ; numerous specimens, with long, slender spines 
and a greenish color, from the shore (7516, 8408); one young specimen 

dredged in shallow water (8407). 

Jamaica; a series of specimens, similar to those from St. Thomas 
(8409). 

Island of Curacao, off the coast of Venezuela; three specimens (8406, 

8827), one of which (8827) is of unusually large size. This large speci- 

nen measures 90°" in diameter and 46" in height, and has 27 coronal 

plates in the interambulacra; the anal system is 9"™ in diameter, and 

the actinostome 26™", The primary spines on the dorsal surface are 

about 12"" in length, and at the ambitus about 16™". The bare median 

interambulacral space is very broad, and reaches to the ambitus. 

Sabanilla; two specimens of medium size, with comparatively short 
and slender spines (3826). 

San Antonio, Cuba; one very young specimen, referred doubtfully to 
this species (8411). 

Station 2138; latitude 17° 44’ 05” N., longitude, 75° 39’ W., 23 fathoms; 
one specimen (8415). 

Station 2159; latitude 23° 10’ 39” N., longitude, 82° 20/ 08” W., 98 
fathoms; three specimens (8416). 

Station 2164; latitude, 23° 10’ 39” N., longitude, 82° 20’ 29” W., 192 
fathoms; one specimen (8413). 

Station 2166; latitude 23° 10/ 36” N., longitude, 82° 20/ 30” W., 196 
fathoms; one specimen (8414). 

Station 2167; latitude 23° 10’ 40” N., longitude 82° 20’ 30” W., 201 
fathoms ; two specimens (8412). 

The specimens obtained from the several dredging stations were all 
of very small size. 

Hipponoé esculenta, A. Agassiz. 

Key West, Fla.; one very large specimen (8426). 

St. Thomas ; several specimens (8828). 
Old Providence Island ; one specimen (8830). 
Island of Curacao ; one small specimen (8427), 
Sabanilla; one specimen (8829). 
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The specimens from these several localities exhibit considerable vari- 

ation in structure, though there is no difficulty in referring them all to 

this species. 

Echinocyamus pusillus, Van Ph. ~ 

Several dead specimens were obtained at station 2150; latitude 13° 

34/ 45’ N., longitude 81° 21’ 10’ W., 382 fathoms (7116). 

Echinanthus rosaceus, Gray. 

Numerous fine specimens of this species were dredged in shallow 

water at St. Thomas (8419, 8420). One living specimen was obtained 

at San Antonio, at the western extremity of Cuba (8418), and one dead 

specimen at Key West, Fla. (8417). 

Mellita sexforis, A. Agassiz. 

A single living specimen was obtained at Old Providence Island 

(8423). 

Encope emarginata, L. Agassiz. 

A fine series of specimens in good condition was collected at Saba- 

nilla (8421, 8422). 

Homolampas fragilis, A. Agassiz. 

Two specimens, apparently belonging to this species, were obtained 

at station 2117; latitude 15° 24’ 40” N., longitude 63° 31’ 30” W., 683 

fathoms (8397). One is comparatively perfect, the other very much 

broken. The perfect specimen is much larger than any which Mr. 

Agassiz seems to have had the opportunity of examining, measuring 

26 ™» in longitudinal diameter, and presents several characters resem- 

bling more those of H. fulva* than would be indicated by Mr. Agassiz’s 

original description of this species. 

There are four genital openings placed rather more closely together 

than represented in Mr. Agassiz’s figures of fulva, and, for the most 
part, two perforations instead of one to each ambulacral plate on the 

dorsal side. There are no large primary tubercles and spines in the 

posterior interambulacral area, but in the postero-lateral interambu- 

lacra, on each side, there are six such tubercles, having a somewhat 

concentric arrangement, in three rows, with reference to the abactinal 

system, there being one spine above, two in the second row, and three 

in the lower. These tubercles are quite closely placed, especially those 

of each row, and several of their spines, all of which are strongly curved, 

reach to or slightly beyond the posterior end of the test. 

In the anterior interambulacra there are also six large tubercles, two 

arranged vertically above and two pairs below. Their spines are but 

slightly smaller than those above described. The entire arrangement 

of primary tubercles is much more anterior than in fulva, as figured by 

Mr. Agassiz, being included within the anterior two-fifths of the test in 

*A. Agassiz, Report on the Echinoidea of H. M. 8. Challenger, 1881, p. 164, 
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length. The actinosteme is more transverse than in Mr. Agassiz’s fig- 

ures of this species. 
Further details cannot be safely stated without a comparison of speci- 

mens. 

Linopneustes longispinus, A. Agassiz. 

Bull. Mus. Comp. Zool., Cambridge, vol. viii, No. 2, p. 82, 1880. 

One large specimen in fine condition was dredged at station 2157; 

latitude 23° 10’ 04” N., longitude 82° 21/ 07” W., 29 fathoms (8428). 

Brissopsis lyrifera, L. Agassiz. 

One specimen of medium size was dredged at station 2145; latitude 

9° 27’ N., longitude 79° 54’ W.; 25 fathoms (7117). 

Aceste bellidifera, Wyv. Thom. 

The Voyage of the Challenger, Atlantic, vol. i, p. 376 (Eng. ed.), 1877. A. Agas- 

siz, Report on the Scientific Results of the Voyage of H. M. S. Chal- 

lenger, Zoology, vol. iii, part ix, p. 195, 1881. Verrill, Am. Journ, Sci., vol. 

XXViil, p. 382, 1884. 

Two specimens of this species were dredged at station 2117; latitude 

15° 24’ 40” N., longitude 63° 31’ 30” W., 683 fathoms (7115); and one 

very small specimen, doubtfully referred to this species, was obtained at 

station 2150; latitude 13° 34/ 45” N., longitude 81° 21’ 10” W., 382 fath- 

oms (8399). The specimens from station 2117 are very unequal in size, 
one measuring about 26™” in length, and the other about 10™. The pre- 

vailing color of the smaller specimen is a very light-purplish gray, while 

the peripetalous faciole is colored dark purple, and forms on the dorsal 

surface a distinct pentagonal figure, broken at the anterior end. In 

the larger specimen this fasciole is not colored differently from the re- 

mainder of the test, which is of about the same shade as in the smaller 

specimen, though there are some undefined darker markings on the dor- 

sal surface near the posterior end. The specimen from station 2150 is 

only about 5°” in length, and differs considerably from the larger speci- 

mens. It may possibly be the young of some other species. 

This species was obtained by H. M. 8. Challenger, in the Atlantic 

Ocean, only in the vicinity of the Canaries, and in latitude 35° 39/58, 

It was not collected at all by the Coast Survey steamer Blake in its 

explorations of the Gulf of Mexico and Caribbean Sea. It has, how- 
ever, been dredged by the steamer Albatross off the eastern coast of 

the United States, at a depth of 1,467 fathoms (Verrill, loc. cit.). 

Agassizia excentrica, A. Agassiz. 

A single living specimen, measuring about 10™™ in longitudinal diam- 

eter, was obtained at station 2159; latitude 23° 10’ 39” N., longitude 

82° 20/ 08’ W., 98 fathoms (8400). 
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AN ACCOUNT OF RECENT CAPTURES OF THE CALIFORNIA SEA- 
ELEPHANT, AND STATISTICS RELATING TO THE PRESENT 

ABUNDANCE OF THE SPECIES. 

By CHARLES H. TOWNSEND. 

On October 14, 1884, I sailed from the port of San Diego, California, 

in the schooner Laura, of San Francisco, Captain Morrison, bound on a 
cruise in search of specimens of the sea-elephant (Macrorhinus angustt- 

rostris) for the Smithsonian Institution. 

Previous to leaving San Francisco I had made special arrangements 

with the owners of the vessel there for the trip, which was undertaken 

under the direction of Professor Baird. 

During a cruise of two months along the peninsula of Lower Califor- 

nia, from San Diego to Magdalena Bay, 600 miles south of the United 

States and Mexican boundary, we explored carefully the intermediate 

coast-line and all the outlying islands, including Guadalupe, 160 miles 

off the coast, in about latitude 28° 45’. 

— 

As predicted by the captain of the Laura, the desired animals were 3 

found only at one place. This was a point on the mainland, 50 miles 

south of Cerros Island, and known to seal hunters as “ Elephant Beach.” 

The locality is indicated on the charts as San Cristobal Bay. 

At this isolated and desolate place, on October 20, we discovered three 
young sea elephants sleeping on the sandy beach. As this locality had 

long been known to seal hunters as a favorite resort of the species, and is 

now known as the only remaining breeding rookery, the captain coun- 

seled that these three should for the present remain undisturbed, thinking 

that their presence on the rookery might induce larger animals to haul — 

out there later in the season when we should return. After observing 

their actions on the beach and,in the water for some time, we proceeded 
on our search farther south, leaving three of the men to camp near by 

and take possession of all animals that might appear in the mean time. 

Returning to this place a morth later (November 18), we found but one 

of the three sea-elephants we had left there remaining, a female, which 

we killed. Three had been seen by the men on one occasion, but were 
probably the same ones we had left there. 

Although we remained at San Cristobal Bay a week longer, no more 

animals appeared, and, after arranging with the captain to visit the 

place late in December and make a last attempt to procure the desired 

specimens for me, we sailed for San Diego, where I took the steamer 

for San Francisco. 
While cruising about in search of sea-elephants we killed numbers of 

the black sea-lion (Zalophus californianus), and in preparing the skins 

and skeletons of these I had the help of the crew, and took special pains 

to instruct them in the preservation of such specimens. 
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The last visit was made to the Elephant Beach December 31, and fif- 
teen sea-elephants were killed and preserved in the best manner. There 

being no indications of others, the Laura proceeded to San Francisco. 

Of these fifteen animals only one was a male, which measured nearly 

12 feetin length. Therest, with the exception of two pups, each about a 

week old and over 4 feet ie g, were females, averaging 10 feet in length. 

Thirty or forty years ago the sea-elephant was found at many places 

on the coast between Santa Barbara Islands and Cape St. Lucas, but 
continual persecution has almost exterminated the species. 

I conversed with a number of old men at San Diego and elsewhere, 

who were in the seal-oil business in its palmiest days, and learned that 

about the year 1860, the species became so scarce that their pursuit 

could no longer be carried on with profit, and that from about 1865 to 

nearly 1880 none of the animals were seen to the best of their knowl- 

edge, except stragglers observed at Guadalupe and Benita Islands. 

They were accordingly reported as extinct. My informants thought 

that, notwithstanding the fact of the sea-elephant having been found 

in limited numbers within the last few years, it was doomed to 

speedy extinction. I took pains to ascertain how many animals bad 

been found by the different vessels that have searched for them since 

their reappearance at their former haunts, and collected the informa- 
tion which is given in the following record: 

- 1880.:Schooner San Diego killed thirty sea-elephants at the Ele- 

phant Beach, at San Cristobal Bay, during the fall and winter. 

1882. Schooner San Mateo, of San Pedro, killed forty sea-elephants 

at Elephant Beach. Six live young ones were brought to San Francisco 

by a certain Captain Smith. What disposition was made of them was not 

ascertained. 

1883. Schooner ——, of San Francisco, Captain Lee, arriving at 

Elephant Beach October 9, found sixty sea-elephants. Of these the 

majority were young bulls; fourteen were bulls of large size, and there 

was one young one three weeks old. Other animals hauled out there 

later in the season, and the schooner left, December 23, loaded with the 

oil of one hundred and ten sea-elephants over one year old. 

Schooner San Diego found four good-sized bulls at Guadalupe Island. 
Date not ascertained. 

1884. Sloop Liberty, of San Diego, Captain Morrison, arrived at the 

beach January 25, and killed thirty-three sea-elephants. Returned in 

March and killed sixty over one year old, leaving a few females and 

young undisturbed. 

Schooner City of San Diego, of San Diego, arrived in May, and, finding 

no large animals, killed the females and young animals spared by the 
crew of the Liberty, forty in all. 

Schooner Laura, of San Francisco, Captain James Morrison, the 

writer being on board, arrived at San Cristobal Bay and saw three 

‘young sea-elephants, After unsuccessful searching elsewhere, returned, 
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November 18, and killed a female, the only animal on the beach. After 
another trip as far north as San Diego returned again, December 31, 
and found fifteen amimals, all of which were carefully preserved and are— 

now in the Smithsonian Institution. | 
From this it would appear that this interesting and valuable animal 

has heavy odds to encounter in its struggle for existence. No sooner 

were the three hundred or more that had appeared during the years of— 

their seclusion discovered than they were speedily made away with. 

That a pretty clean sweep had been made of them was evident from the 

meagre results of our own careful search, during which we not only 

inspected the coast-line, but circumnavigated the islands of the region © 

both large and small. The herds of black sea-lions (Zalophus) inhabit- 

ing many places were also looked over for stray sea-elephants that 

might be among them. The great number killed at the old rookery at 

San Cristobal Bay in the fall and winter preceding our visit was, no 

doubt, the principal cause of their scarcity. 

I had but little opportunity for observing their habits. Having had 

considerable experience with other species of seals during the summer, 
I was struck at once by the different mode of progression employed by 

these animals. Like the true Phocide, they do not throw their hind 

flippers forward in crawling, nor indeed lift them from the ground at 

all, but by arching the back the hind parts are dragged forward and_ 

used as a prop to serve in shoving the forequarters forward. Compared 

with it in this respect Humetopias and Zalophus are animals of remark- 

able agility. Even when forced to exert themselves the hind limbs were 

never turned forwards, but literally trailed in the sand behind the body 

as if they were paralyzed. The black sea-lion especially is capable of 

making effective leaps and plunges when hurried towards the water, 

contrasted with which the retreat of the sea-elephant seemed a feeble. 

crawl, the breast apparently never being raised from the ground. 

Old sealers told me that in all their experience with the sea-elephant 

they had never observed it swimming far out at sea as sea-lions often 

do; in fact that they had never seen it outside the surf. This may have) 

been due to the fact that they are less conspicuous in their actions. In) 

protruding their heads above the surface, they are very quiet, making 

no blowing noises as sea-lions do. A favorite attitude in the water is; 

to float about with the nose and hind flippers only above the surface. 

The smaller animals are apparently liable to be attacked by sharks. . 

The specimen we obtained November 18 (No. 233) was disfigured by a> 

great gash on therump, in which the print of shark’s teeth was plainly 

evident. I was assured by the men that fully one-fourth of the females ; 

they had killed at San Cristobal Bay bore unmistakable traces of the 

teeth of sharks. The specimen referred to was found to be terribly in- - 

fested with abdominal parasites, which I have never seen in any other’ 

pinniped. They were white thread-like worms, 3 or 4 inches in length. . 

The eyes in the sea-elephant appear to he larger and more bulging thamt 
= | 
im i 

i 
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in their congeners. Where they are found in abundance they are easier 

to kill than the more agile seals. They also produce more oil in propor- 

tion to their size. They have had no chance during late years to at- 

tain large size, and it is doubtful whether they will ever again be found 

as large as that one which Captain Scammon found to measure 22 feet 

in length. He also mentions one measuring 18 feet, which yielded 210 
gallons of oil. The largest bulls killed by Captains Lee and Morrison 

in the seasons of 1883 and 1884 averaged but 90 gallons of oil each. I 

found a weather-worn, but still well preserved, skull on the Elephant 

Beach which measures exactly 2 feet. This indicates an animal of very 

great size, having probably a length of 20 feet. 

While at Magdalena Bay I learned of their former occurrence at San 

Hipolito Bay, which may be about half way between Cerros Island and 

Cape St. Lucas. From the great number of weather-worn skulls and 

Other bones found at various places it is evident that their former 

abundance has not been overestimated. The beach at Sau Cristobal 

Bay was lined with bones, and we found them at many places on Cerros, 

Benita, and Natividad Isiands. The new-born young that were met 

‘with in 1883~’84 were dropped at various times between November 1 

and February 1. 
The sea-elephant without doubt affects the vicinity of the roughest 

breakers. We seemed always to find its bones opposite places so rough 

that we could not land without danger. Captain Scammon mentions 

finding ruins of the stone huts built by the seal hunters of half a cen- 

tury ago. We met with these, too, but I should also add that we found 

many a nameless grave where the body of some unfortunate man, 

drowned in the surf, had found a last resting place when the sea gave 

up its dead. At San Cristobal Bay we often had our boats half filled 

with water in landing. It was not safe in fact to land through the surf 

there in any other boat than a dory, while we were compelled to anchor 

our schooner at Turtle Bay, nearly 20 miles distant. After these wet- 

tings some one had usually a harrowing tale of death by drowning to 

relate, and could adduce evidence thereto by pointing out some lonely 

grave. 

eo cHUE TION OF A NEW SPECIES OF BOAT-BILLED HERON FROM 
CENTRAL AMERICA. 

By ROBERT RIDGWAY. 

~Cancroma zeledoni, sp. nov. 

Sp. cHAR.—Resembling C. cochlearia, (Linn.), but differing in having 

the neck and breast deep buff instead of ashy white; the under surface 
of the primaries ashy instead of white; the upper parts much deeper 

-pearl-gray, and the crest far less developed. 

Hab.—Central America, from southern and western Mexico to 

Veragua. 
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Adult (type, No. 51388, Mazatlan, Mexico, February, 1868; F. Bisch-- 

off): Above, pure French-gray, somewhat paler and more écru on the 

primaries. Pileum (except forehead and fore part of the crown) includ- 

ing occipital crest, black, with a glaucous or chalky cast in certain 

lights. Forehead, pale grayish buff; superciliary and postocular re- 

gions and feathers bordering the base of the gular pouch, white; sides. 

of head pale drab or grayish buff, passing gradually into deeper, more 

pinkish, buff on the neck, the whole foreneck, including jugular plumes, 

clear, deep vinaceous-buff, or pinkish-buff. Breast, abdomen, anal re- 

gion, and lower tail coverts, rich vinaceous-cinnamon, lighter and more 

buffy on the abdomen, duller and more olivaceous on the tibie. Lining 

of the wing dull black; edge of wing buff, becoming jailer on the carpo- 

metacarpal region. Sides and flanks blackish-slate, with a strong glau. 

cous or chalky cast in certain lights. Gray of the back separated 

from the light drab or grayish-buff of the neck by a narrow bar of 

black. Wing, 10.50; tail, 4.80; culmen, 3.20; depth of bill, .95; 

width of bill, 1.75; tarsus, 2.75; middle toe, 2.35. 

Twelve examples, from various partsof southern and western Mexico, 

Guatemala, Nicaragua, Costa Rica, and Veragua, differ constantly and 

conspicuously from two South American specimens (one from the mouth 

of the Amazon, the other from British Guiana) in the characters pointed 

out above. Thespecimen described and selected as the type of the new 

species is the lightest colored example among the twelve. A binomial 

appellation is in this case preferred to a trinomial, for the reason that 

there is no indication of probable intergradation, the most southern 

specimen of the Central American form (from Veragua) being, on the 

contrary, the darkest of the whole lot. 

The species is named in honor of Senor Don José C. Zeledon, the ae- 

complished ornithologist, of San José, Costa Rica. 

t 

DESCRIPTION OF A NEW HAWK FROM COZUMEL. 

By ROBERT RIDGWAY. 

——Rupornis gracilis, sp. nov. 

Sp. CHAR.—Similar to R. rujicauda griseicauda, but decidedly smaller, 

and with the thighs and under wing-coverts nearly or quite immaculate, 

instead of distinctly barred and spotted, respectively. Wing, 8.00-8.80 | 

(average of ten specimens, 8.44); tail, 6.00-6.30 (average, 6.13); culmen, 

.60-.72 (average, .67); tarsus, 2.20-2.40 (average, 2. '3); middle toe, 1.05-. 

1.20 (average, 1.17). 

Hab.—Cozumel I., Yucatan. 

Compared with eleven specimens of R. ruficauda griseicauda from va- | 

rious parts of Mexico, including four from Yucatan, the Cozumel birds | 
are found to differ constantly in the characters pointed out above. The: 

measurements of the series of &. griseicauda are as follows: Wing, 8.70- 
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10.00 (average of eleven specimens, 9.19); tail, 6.20-7.10 (average, 6.62); 

culmen, .70-.82 (average, .75); tarsus, 2.35-2.65 (average, 2.54); middle 

toe, 1.15-1.30 (average, 1.24). 

The specimens of this new form (including eight examples in alcohol) 

werecollected by the naturalists of the United States Fish Commission 

steamer Albatross, Capt. Z. L. Tanner, commander. 

= 

ON A NEW SPECIES OF PORPOISE, PHOCZINA DALLI, PROM 

ALASKA. 

By FREDERICK W. TRUE, 

Curator of the Department of Mammals. 

The species of Phocena hitherto described are seven in number. p 
These are— 

Phoceena communis, Lesson. Phocena spinipinnis, Burmeister. 

Phocena vomerina, Gill. Phocena tuberculifera, Gray. 

Phocena brachycion, Cope. Phocena pectoralis, Peale. 

Phocena lineata, Cope. 

The P. pectoralis of Peale, as I shall endeavor to prove in another 

communication, is in reality a Lagenorhynchus, and probably synonymous 

with L. electra, Gray. LP. tuberculifera of Gray was finally admitted 

by that author to be only a variation of P. communis. The opinion has 

lately been expressed by Professor Flower that the last named species is 

probably cosmopolitan, and that P. brachycion and P. vomerinaare synouy- 

mous with it.* If this view is correct, and I am inclined to believe that 

it may be, the known species of Phocena will be reduced to three, namely, 

P. communis, lineata, and spinipinnis. To this list I am enabled to add 
a new species, through the kindness of Mr. William H. Dall, who has 
placed at my disposal his notes upon and drawings of two specimens 

of a peculiar porpoise belonging to the genus, captured off the coast of 

Alaska in 1873. The skeleton of one of these specimens was sent to 

the Army Medical museum in this city, where it was unfortunately de- 

stroyed by rats. The skull, however, was preserved and is now in the 
possession of the National Museum. The second specimen, which f[ 

shall now describe, was one of a school of five or six met with in the 

strait west of Adakh Island, one of the Aleutian group, August 13, 1873. 
It proved to be a male. 

PHOCZNA DALLI, sp. nov. (Plates II-V.) 

Length 6 feet. General color black. A cordate area of white oceu- 

pies the belly and lower half of the sides, from a point in line with 

anterior margin of the dorsal fin to one considerably behind the vent. 

This area is faintly streaked with very fine dark lines, especially nu- 

*P. Z.S., London, 1888, p. 505. 
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merous near the median line, but only visible on close inspection. The 

dorsal fin is tipped with white. Eye blackish. 

Head sloping. Lower jaw protruding slightly beyond the upper. 

Dorsal fin moderately high and faleate, its front edge furnished with 

five faintly-marked rugosities. Pectorals as in P. communis. Dorsal 

and ventral margins of the body, between the vent and the origin of 
the flukes, raised into a prominent thin ridge. 

Skull as in P. communis, but the beak relatively shorter, and the 
temporal fosse smaller. The maxillaries are also shorter proximally, 

- 

and the mandible less deep between the coronoid process and angle. — 

Numerous other differences of proportion will be found upon examina- 

tion of the table on p. 98. The symphysis mandibuli is prolonged an- 

teriorly into an obtuse point. Teeth 23, very small. The crown meas- 
ures .065 by .05 inches, and is compressed as in other Phocenas, though 

in a less degree; the margin is not indented. 

Vertebral formula as follows: C.7; D.14 (or 15*); L.27; Ca. 49=97 

(or 98). All the cervicals united, as are also the last four caudals. 

First thirty caudals with chevron bones. 

The pectoral corresponds closely to that of P. communis. Five ear- 

pals are present. The formula of phalanges is as follows: I, 1; Il, 6; 

Ill, 4; IV, 2. The two distal phalanges of fingers 2 and 3 and the 

outermost of finger 4 are very imperfectly ossified. 

I deem it eminently fitting that this species should be dedicated to 

my friend, Mr. William H. Dall, not alone on account of his prominence 

as a zoologist, but also because the specimens and notes from which — 
the description has been drawn are the fruits of his labor. 

COMPARISON OF PHOCAENA DALLI WITH OTHER SPECIES. 

The three main features in which P. Dalli differs from the remaining 

species of the genus are (a) the coloration; (b) the shape of the dorsal 

fin; and (c) the number of vertebra. In all these characters it shows 

an approximation to the species of Lagenorhynchus. 

In P. spinipinnis we have, according to Burmeister, a species which 

is entirely black. P. communis and P. lineata, on the contrary, are 

dark or black upon the upper or dorsal surface of the body, and white 

or light upon the lower or ventral surface, the two opposite colors grad- 

ing into each other on the sides. The coloration of P. Dalli differs from 

both these scyles in that the white or light area is confined to the pos- — 
terior half of the ventral surface, and is sharply defined from the sur- 

rounding black color. 

In his recent admirable paper upon the Delphinide (Proc. Zool. Soe., 

1883, p. 505), Professor Flower recognizes the triangular. shape of the 

dorsal fin as among the salient characters of the genus Phocena. Its 

Shape is such in the species hitherto described, but in P. Dalli the tip is 

recurved, and the posterior margin concave, giving the fin approximately 

*One dorsal vertebra was crushed by the harpoon. 

| 
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the falcate form existing in Delphinus. The rugosities on the upper 

margin appear to be similar to those which exist in other species of 
Phocena, and which are most strongly developed in P. spinipinnis. 

In the great number of its vertebrie, as already remarked, P. Dalli 

shows on important similarity to the Lagenorhynchi. The vertebral 

formule of the different species of Phocena and of one of Lagenorhynchus 

are as follows: 

Species. | C. D. L. Ca. Total. 

PENCE TLOACOIIUITUUIUUE a ae ale Saisie vate c slotline Gee nok comes Muscle Sacbae se nenes 1) 183 14 32] = 66* 
4 nom 

[AL GRIEG UNTIED, BOSS Bee AAS ane sa Sepa Ent ar Re i Ee 7 | 11 (or12)| 45 = 63 (or 64) 
PaOCEE NOP DUG eae <a a cone oe acl ele a nlereeniatc as cele cam ce semerenme atsce 7 | 14 (or 15)| 27 49 | =97 (or 98) 

wn 

J STR DOOR NS CULGROT Nac 6a 00. 30a een CODE asda eonoosoneseUScadee tl |p ae! 67 = 88* 

* Flower, Cat. Osteol., College of Surgeons, pt. ii. 1884, pp. 570 and 582. 

In view of the existence of these three characters in a species other- 

wise evidently allied to P. communis, it would appear to be necessary to 

modify the diagnosis of the genus, and to base the latter simply upon the 

peculiar shape of the teeth and the form and position of the pterygoids. 

Mr. Dall states in his notes that the species under consideration is 

recognized by the Aleuts as distinct from the smaller bay porpoise or 

puffing pig, P. vomerina, Gill (?=P. communis), which is also found about 

the Aleutian Islands. Thelatter species is called al-d-tukh, while P. Dalli 
known as kud-ah'-tikh, the word ah-tikh, as Mr. Dall further explains, 
signifying whales in general. 

Measurements of the exterior of a specimen of Phocena Dalli captured off Adakh Island, 

August 13, 1873. 

| These measurements are in straight lines, the curves of the body being excluded. ] 

Inches. 
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Banat lower jaw to cotner of month.--..--2-.--.--k sis cet i ee ee eols eed- been 3.5 

sot lowers awebOrCONter OL CVO). a=) onc: s le che ces sa cine bees Sms teeuee ae cei 7.0 

POON CLAW tOIORY 6 wo hes we bioSsce =f cigeis Ges cweteem meen easse Sona sees ace 9.5 

Tip of lower jaw to front edge of pectoral at its insertion .-...........----.-- 11.0 

Tip of lower jaw to back edge of pectoral at its insertion...........-.....---. 14.0 

Tip of lower jaw to anterior edge of blow-hole .-.-.......----.-.----..---.-- 9.0 

BeISISHOUL-HOLE GVOEbICdl) <4 ccb:cce scons aeteke stant ss «2S ldcea Nat in Sapewsas 4.0 
PALO SSM ASOROlE POCO lan evo cates ox cs sacra mere oe fein ausbes «Seid Bega eee creel 5.5 

AUTCSTI OLED ASselOLspeCtoraletOLtipl-s.s. cs cea ctise ose ocelot cise ass odes ee oe eee 8.0 

REMOr DANG OL) POCLOLAl tO Wlpisc 28 st o= Sacc -cic we ce oe ences oe dele tee cece dee 5,75 

Tip of lower jaw to anterior boundary of the white area...........-..----.--- 27.3 
Ma NOI tO amterior edge Of dorsal) 22.225 )-6.<00. + --.c.-nqees cesses cs eens oe 18D 

Height of dorsal -. Nn ee ee Re So na os ial mo Cee oe ee ae TORO 

Length of base of pce ae Bis Rae SOOO IE ee E ORO Te Sees Ror naee 10.5 

Proc. N. M. 85——7 
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Length posterior marein of dorsal 2202 .o. sesce eae nee eee eae ae ee eee 7.5 
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Amus to motch of the flukes 02... 5 2220 6: cme ese mseearen cee locas sae alse eee ema 

‘Breadth: ‘of flukes (transverse)! 25-6 32s<e cine - eters ste ae heen ee seoeee 18.5 

Henethiof flukes (antero-posterlor))s-.ss-c5-2-—- == see ese eee see elsesa= eee 5. 25 

Breadth of narrowest part of tail before the flukes ....-...--..----..----- eos 1s 715 

Herohitror bod y7atisame POlMibass sss eee eee = eee aes ei evsin sense ee eee 3.5 
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Width of spout-hole: <2 2.0. sss -sdccsscacscte sace onli cot oe nese cele inc ene ee 1. 87 

Extension of white area posterior to the anus.-..........------.------------- 6.5 

Length of white area along the belly ........-.-.--..---------.-------------- 18.0 

Wadthtof head at comer of theymouth == eee see see ene eee eeeias eee eee 5.5 

Depth of body 24 inches anterior to the flukes (at which point the keels are 
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Depths inches/anterior to flukes! 5.5. J2-5--- 2: s2seclree se ee eee ees eee 7.5 

Navel-toanterior endlof-renital slitee-)-22s-- eee )ee see ieee cee e eee eee 7.5 

Measurements of the type skull of Phocena Dalli, and of a skull of P. communis. 

P. Dalli, Adakh | P. communis, East- 
Id., Alaska. Type.| port, Me. 9164. 

Measurements. 

Centim. | 100ths. | Centim. | 100ths. 

otalilongthsses sen-e eee a ee ae snincisiee see seetaaeeniceseeeeee 33.3 100. 0 26.0 100. 0 
Hen cthiol; Dewke eee ecicl- cisco si- eis s 14.0 42.0 11.7 44.5 
Breadth of beak at base of notches 9.5 28.6 7.8 29.5 
Breadth of beak at its middle -......---.- 5.7 Weal 4.8 18.5 
Breadth of intermaxillaries at same point 3.5 10.5 2.2 8.4 
Greatest breadth between outer margins of intermaxillaries 

[ROSS UMM oss Sep ea bo oeoon copaudenagSanHanecusoonsoousasor 5.1 15.3 3.6 14.0 
Tenth ofitooth-line = 2 9.527 = eee feces Sac sis es oes essences 12.7 38. 1 9.8 37.5 
Last tooth to base of maxillary notch -................------ 2.2 6.7 2.3 8.6 
Tip of beak to anterior margin superior nasal opening ....-- 17.8 53. 4 14.8 56. 2 
Tip of beak to end of crest of pterygoid ......-....-..------ 21.3 GP BOM apobercacclboconoacs 
Breadth between orbital processes of frontal...........----- 16.5 49.5 12.2 46.8 
Breadth between hinder margins of temporal fosse@ ..--..--. 16. 2 48.6 12.0 45.7 
dene thiof temporal tossanss cece sss cese nee Beemer jaeeces 5. 6 16.8 6.3 24.1 
Mepthiofctemporalidossas.— <2 -wicasdee eee tes ooee ce cee seen ns 2.6 7.8 4.2 16.1 
MotalonethroL mandi blesssseee se ceete essen eee enee eee 25.5 16.6) |S. 222-45 |eneee eee 
encthotisympbysis ofmandibleseas soso epee eee eee 3.8 1D Ree eSoasaooAl|saaneseo 
Length of tooth-row of mandible..........................--- 12. 2 3656) | =e aes eee eee 
Depth between angle and coronoid process .......-----.----- 5.7 WG Noam ees See5| (asco Hss6 

Number ofsteeth yaa. 4s sce ts cc  ececeee saseo sete aeeen ce (es Gacoooonec (a nis Cee 
: 27-27 P=? 

ON PEUCZHA MEXICANA (LAWR.) A SPARROW NEW TO THE 

UNITED STATES. 

By ROBERT RIDGWAY. 

In Dr. J. C. Merrill’s “‘ Notes on the Ornithology of Southern Texas,” 

&c. (Proc. U. 8S. Nat. Mus., voi. i, p. 127), a species cf sparrow is men- 
tioned under the name of Peucwa arizone. which was “ found in some 

abundance on a salt prairie about 9 miles from Fort Brown,” and ef 

which both specimen of the bird itself and its nest and eggs were ob- 

tained by Dr. Merrill. The species was referred by me to P. arizone 

with some doubt, satisfactory identification being almost out of the 

question on account of the rather poor condition of the specimens ex- 

amined, while the examples of P. arizone with which they were com- 
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pared were in equally bad feather. The National Museum having 

subsequently acquired a much better series of P. arizona, a second com- 

parison of the Texas bird has been made, the result being quite unex- 

pected, since it proves to be identical with a Mexican form, apparently 

quite distinct from P. arizone, and to which the name Coturniculus mexi- 

canus was given by Mr. George N. Lawrence, in 1867. The latter name 

was in the History of North American Birds (i, p. 38, foot-note) referred 

as a synonym to Peucea botterit Scl.,of Eastern Mexico (Orizaba), a dis- 

position which I am now convinced was erroneous. <A second Mexican 

example of P. mexicana has been sent to the National Museum by Prof. 

A. Dugés, from Guanajuato, and proves to be so closely similar to Dr. 

Merrill’s specimen, and also to the type of ‘“ Coturniculus mexicanus, 

as to leave no doubt as to their identity. 

The synonymy of the species is as follows : 

—Peucza mexicana (LAwWR.). 

Coturniculus mexicanus Lawr., Ann. Lye. N. Y., viii, 1867, 474 (mountains of Co- 

lima). 

Peucea estivais var. botterii B. B. & R., Hist.N. Am. B., ii, 1874, 38, foot-note (part). 

(Nec Zonotrichia botterii Scl., 1857.) 

Peucea arizone RipGw.and MERRILL, Pr. U.S. Nat. Mus., vol. i, 1878, 127 (near 

Fort Brown, Tex.). Nec Peucwa estivalis var. arizone Ridgw., 1874.) 

Peucea mexicana Ripeaw., M. S. 

ON DEPOSITS OF VOLCANIC DUST AND SAND IN SOUTHWEST- 

ERN NEBRASKA. 

By GEORGE P. MERRILL. = 

In January, 1885, there were received at the National Museum two 

samples of a fine sharp dust marked “silicic acid,” and which were 

supposed by the sender, Mr. Henry Zahn, of Plattsmouth, Nebraska, to 

be hot spring or geyser deposits, and were therefore called by him 

‘‘Geyserite.” Mr. Zahn states that the dust is found in small deposits 

in Western Kansas, Nebraska, eastern Colorado, and Wyoming. Con- 

cerning the two samples sent he writes: ‘‘The deposit of the gray sam- 

ple is located in Furnas County, southwestern Nebraska, nearly 2 miles 

south of the Republican River, on sections 8 and 9, township 3 north, 

range 21 west of the sixth principal meridian. The white sample is 

from Harlan County, adjoining Furnas on the east, sections 10 and 11, 

township 2 north, range 20 west, a mile south of the Republican River. 

The deposits of this material occur mostly in this State, on the Repub: 

lican River, extending into Kansas. By taking a map you will see 

numerous creeks flowing from the north and south and forming this 

river. Into the larger creeks flow numerous rivulets. On these stream- 

lets we find the deposits, always on the east side, excepting the de- 

posits in Harlan County, which I find on both sides of the ravine. The 

deposits occur from Guide Rock west to State line. * * * The de- 
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posits are found in many places in semicircles from 4 feet high to 10 

feet, in different-colored layers and quality, of an inch in thickness, rest- 

ing on fine sand or sandy calcareous marls. The largest deposit I have 

seen I found about 100 steps in the circle, with dips of 3 degrees. On 

top is generally found calcareous limestone (?) 6 to 12 inches thick, 

then comes coarse gravel and sometimes loess only. * * * These 

deposits I would judge to be about 100 feet higher than the level of the 
river. The white deposit in Harlan County, I find since I first discov- 

ered it, extends a good way under the hill. <A farmer dug a well 24 

miles east and south and found the same deposit 4 feet thick, 30 feet 

from the surface.” 

A glance at the samples was sufficient to convince the writer that 

they were not the result of geyser action, but were probably of volcanic 

origin. One was of almost chalky whiteness, very finely pulverized, and 

of a sharp, gritty feeling when rubbed between the fingers. The sec- 

ond was gray in color, slightly coarser, and had, even to the naked eye, 

a flaky appearance. Submitted to microscopic examination both sam- 

ples were found to consist almost entirely of the minute particles of 

amorphous glass, such as originate from the fine pulverization of a glassy 

pumice, with only occasionally a fragment of a greenish. mineral that 

was apparently hornblende. 

The figures given below show the more common forms of these flakes. 

The actual size of the larger one is some 0.3"™™ in diameter. 

IS J Y—HAY 
On writing a second time to Mr. Zahn that gentleman was kind 

enough to forward samples of the sandstone from the top of the depos- 

its and also another sample such as is found “in some places on top 

and sometimes below the deposit, or in close proximity.” Both were 

very friable, crumbling readily between the thumb and fingers. Sub- 

mitted to the microscope they proved to be composed entirely of small 

cleavage plates of a triclinic feldspar, particles of a green hornblende, 

grains of iron ore, and numerous other grains, evidently feldspathic, 

but otherwise undeterminable. No quartz was observed. All were 

distinctly rounded, having evidently been waterworn. From these 

facts the present writer does not hesitate to pronounce all the deposits 

as of volcanic origin, 7.e., volcanic dust and sand, owing their present 

evenly stratified condition to the assorting agencies of water and at- 

mospheric currents. 

As, so far as the writer is aware, no deposits of this nature have 

heretofore been recognized east of the Rocky Mountain region, this in- 

stance seems worthy of the space here devoted to it. 

NATIONAL MUSEUM, April 2, 1885. 
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ON THE INFLUENCE OF ATROPIA ON THE HEART. 

By Dr. H, G. BEYER, U.S. N., 

Honorary Curator, Section of Materia Medica, U. S. National Museum. 

Last winter, while engaged in studying the physiological action of 

atropia on the heart, I found among the many terrapins I had occasion 

to use one whose heart was in a peculiarly abnormal condition. The 

auricles were very large, larger in fact than the ventricle in diastole, and 

although contracting in rythmical sequence with relation to the ventric- 

ular systole, their contraction was barely perceptible, while the ven- 

tricle performed its work in a most satisfactory manner; that is to say, 

an attemptat contraction on the the part of the auricles was immediately 

followed by the ventricular systole. I determined, however, to proceed 

to isolate it in- the usual manner and begin observations on it with 

atropia. 

After the operation of inserting the inflow cannulas into the respect- 

ive veins, and the outflow cannulas into the arteries, on allowing the 

nutrient blood-mixture to flow through the heart, no change in its con- 

dition was noticed. No lowering of the venous pressure would make 

the least difference, and even a venous pressure of only 0.5" was still 

sufficient to keep the auricles in their distended condition. 

Hoping, nevertheless, to induce the auricles to perform their normal 

work, well oxygenated fresh nutrient blood-mixture was allowed to run 

through it for over two hours but still the condition remained unaltered. 

A back flow of blood from the auricles into the venous cannulas and 

inflow tubes could be plainly seen to occur with each ventricular systole, 

showing the undoubted existence of a free and direct communication 

between ventricle and auricles and auricles and veins. Their respect- 

ive valves, therefore, were clearly insufficient from the distended con- 

dition of the auricles. All the more surprising was the change which 

occurred when atropized blood was substituted for the normal nutrient 

blood-mixture, as the following record of the experiment will show. 

The heart under observation, being clearly an abnormal one, and 

therefore not to be found in every terrapin, though it might perhaps be 

artificially produced without serious injury to the organ, I nevertheless, 

determined not to publish it until an opportunity offered itself for veri- 
fying the results attained. 

I was fortunate enough to open a terrapin last January which pre- 

sented a heart in a similar, if not identical, condition, and it was at once 
concluded. to try atropia with the result of inducing the inactive auri- 

cles to perform their work and thus increase the entire amount of work 

done by the heart from 100 to 150 per cent. 

Inasmuch as these two experiments are strikingly well calculated 

to throw important light on the stimulating influence exerted by atropin 
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on the heart’s action, more especially on the auricular portion of it, 

which was in the two cases in point in a pathological condition.of not 

infrequent occurrence in mammals and man, the publication of at least 
one of them was deemed justifiable. 

For a review of the literature of the subject as well as for a descrip- 

tion of my method of experimentation I must refer, in order to avoid 

repetition, to the studies from the Biol. Lab. Johns Hopk. Univ., vol. ii, 
No. 2, p. 73, and also to the last number of the Proceedings of the Naval 

Medical Society. 

February 28, 1884. Experiment I. Terrapin 1065. Calf’s blood and 

Ringer’s saline 1:1. Cunulas in inferior vena cava, hepatic vein, pulmon- 
ary artery and left aorta. Venous pressure 3.5™. Arterial pressure 

14". Atropized blood 0.0025: 100°¢ of blood-mixture. During recovery 

the heart, being found specially delicate, low pressures have been used. 

Time Rate per ts | Temper- | The circulating fluids were supplied to the heart at the time 
"| minute. | winute. | ature. mentioned on the same line in column one. 

4.10 35 14 19 
SLM | Perateyatereyscatea tere tetare a orale -.--------| On atropized blood. 
Sa" | RSseos Ascolese oe meosllpdeosnesce On normal blood-mixture. 
-16 33 Ey scoop eee 
al Oe | peeteee Seat | 2 etamprnclaial| elevate seis | On atropized blood. 
G0. dh ceaicemeta Inceebb Anon Maameree see On normal blood-mixture. 
122 22 Ba esos aaeene Auricles contracting twice to ventricles once. 
25 31 PAb i) | eoaeee ..--| Reappearance of previous condition, viz, both auricles much 

distended, left incompletely ; right not at all contracting. 
. 80 Ventricles and auricles contracting simultaneously. 
eel | On atropized blood. 
.32 Normal blood. 
. 35 Both anricles contracting with much force. 
- 40 A perceptibly longer interval between auricular and ventricu- 

lar systoles. 
PAN MeN ee cepa iosi\e seiclemae'| Soames come On atropized blood. 
CAD ean e all ns ance maaalloiees eelene On normal blood-mixture. 
43 21 28'5 Pee sss Both auricles contracting twice to ventricle once. Ventricle 

slightly larger than before, but contracting thoroughly. 
48 16 BD) Al Eopeekaac 

SOONG We sors oleate pee sel eect Ventricle suddenly becomes smaller again. Auricledistended 
as before, auricular and ventricular systoles simultaneous. 

On atropized blood. 
Off atropized blood, 31° through on ii blood. 
Both auricles again contracting. Ventricle expanding and 

| _ firmly contracting; two auricular to one ventricular beat. 
Immediately after this observation was taken, ventricle re- 
sumed its rapid rate. Auricles became distended as before. 

On atropized blood. 
On normal blood. 
Auricles again contracting. Ventricles dilating fully. 

| Sudden return to former condition, viz, auricle distended, left 
| scarcely at all contracting; right not at all. Ventricle half 
| the size of auricle ; auricular and ventricular systoles simul- 

-20 32 13.5 18.5 taneous. 
SO oso ceetete Oe seers trace ace On atropized blood. 
ROB ulieketrecrsie a eal) ate oicieela aie le ciate renee: On normal blood-mixture. 
33 16 aii lereiscanss 

.37 16 BO. spl acesceecee Ventricle largely dilating and slowly, but firmly, contracting. 
Left auricle contracting twice to rightauricle and ventricle 

- 40 15 Shy WSs sccdcades once. 
oth oonaoo sane Boebasodaoll)scsaadaict Sudden return to former condition. 
EDs | eb Ras seats | serosa areie tava lave evetene aa 
- 50 31 i Bis PA eee Se 
SEL NeSeascbocel boarodacsollaossaesace On atropized blood. 
pO Ae ears g| bse ore SAN Rs Sees On normal blood-mixture. 
25Y, 16 35 18.5 | Condition of heart identical with what has been described as 

6. 01 16 Bibs ailEeeococese occurring under atropia. 
05 16 BAO Vcd oce 
10 16 33 18.5 

eee ee ee ee ee ee ee a ee 
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Work in - Rate per Temper- 
Time. : c. &. per Remarks. 

minute. Pacer ature. 

(i 106} |) See spbasallecacuadiacd bedecepnae Abruptly passed into normal condition, with only an occa- 
: sional expansion and subsequent strong contraction. Auri- 

-13 31 16h G5 i sccdossce cle twice the size of ventricle. 
ae Sebo bpecal sedecncro4 Scce saeeat On atropized blood. 
103) y| eeaeeeespe Be Fees fetuses 2 atereicie 
MT Silsan ace sens Be Eee eotal ls ctetic crete wr On normal blood-mixture. 
20 14 29 18 ) | 

+25 14 BUS?) \lancascier \ Condition of heart identical with what has been described 
. 30 14 Bisa eeeeoree j under atropia. 
35 14 SOR acca 
- 413 14 MO Hae Goch At the end of this observation passed back into normal con- 

dition ; an occasional full expansion, followed by a long and 
- 46 26 Kt 43 || Socisosice strong contraction. 
. 50 25 Ore R | thse tales During this observation four strong contractions occurred. 
59 26 13.5 Auricles largely distended. Ventricles small; not contract- 

7. 09 25 13.5 18 ing as rapidly as betore under normal blood. 
-15 24 Hele We corcacas | On atropized blood. 
- 20 19 | Seo ee eossco | On normal blood; both auricles again contracting as before 

under atropized blood; ventricle slower than it did before ; 
interval between auricular and ventricular s\stoles longer 

40 16, B24 {3} || poscsoeer -. than in previous observations. 
43 17 DSi || paeeaeass 
47 19 Pl NeenSopeons | 
OL 17 Doe Eh eeisin onteterce Ventricle contracting oftener than auricles, which are slightly 
57 18 28 18 distended. 

8. 00 18 | SEP dlesasepeace 
04 18 | BUG es seca: ae 

“12 15 Piel sorts ee Heart working wel! in every respect; both auricles doing well, 
-15 15 | BPI ecco ses expanding and contracting perfectly ; ventricle same; ven- 

~. 20 16 33 |-------- tricular sy-tole following auricular in good order. 
31 16 | Bonde Ssoeceeee 
36 16 | 8B) |lsecctpase 
40 16 345,50 | concecc. 
45 16 By UU eeeoee Gere 
50 16 Sl vOeleastes 
55 14 SSG eee merece = 

9. 00 15 BBE Wlesoaeaee.oe 
05 15 | 7A) © eesiacoone Right auricle beginning to fall back, not emptying itself com- 
214 14 Git, Pees bbecae | pletely. 
20 12 ibs Ecce donne 
25 12 Se) alee as Ses 
30 10 On| emer ssa 
35 8 23. 2 18 | Heart getting exhausted. Ended experiment. 

EXPLANATION OF PLATE I. 

Fig. 1 represents the tracings taken while the heart was working under the in- 

fluence of atropized blood. 

Fig. 2 shows tracings obtained while the heart was under the influence of normal 

nutrient blood-mixture ; it is also intended to illustrate the promptness and complete - 

ness with which the heart passed out from under the influence of atropia, as can be 

seen on the left-hand side of the figure where part of the tracing taken under atro- 

pized blood is left on for the purpose of showing this, 
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CATALOGUE OF THE BIRDS OF COSTA RICA, INDICATING THOSE 

SPECIES OF WHICH THE UNITED STATES NATIONAL MUSEUM 

POSSESSES SPECIMENS FROM THAT COUNTRY. 

\ 

By Jos& C. ZELEDON, of San José, Costa Rica. 

PREFACE. 

During a short residence in Washington, I have thought it advisable 

to avail myself of the excellent facilities afforded by the extensive 

ornithological collections of the United States National Museum, under 
the Smithsonian Institution, for the preparation of the present catalogue 

of the birds of Costa Rica, my native country, with a view to correct 

the several errors contained in a former one which I published at San 

José, in the Spanish language, in June, 1882, and to add all of the new 

species described since then, chiefly by Mr. Robert Ridgway, besides 

several species of adjoining countries which have recently been obtained 
within our limits by myself and others. It is intended as a preliminary 

publication of a work of a more extensive nature, on the same subject, 

which I have in contemplation, embracing descriptions of genera and 

species, besides notes on habits and geographical distribution. 

The descriptions of Vireolanius verticalis, Cyanocorax cucullatus, and 

Cancroma zeledoni form the subject of special papers to be soon published 

by Mr. Robert Ridgway, curator of the department of birds of the United 

States National Museum. To this gentleman I feel under deep obliga- 

tions for his very kind assistance in the preparation of this publication. 

I have made use of some of the many important changes of nomen- 

clature, published as well as unpublished, which we owe to the labors 

of the active investigator, Mr. Leonhard Stejneger. 

On this, as on former occasions, Professor Baird, Secretary of the 

Smithsonian Institution, has kindly granted me the most free access to 

the collections. It gives me particular pleasure to acknowledge this 

fact, and to thank him very cordially. 
JO. ZB: 

[Species represented in the United States National Museum by Costa 
Rica specimens are marked with an asterisk (*).] 

OrperR PASSERES. 

(OSCINES.) 

Family TURDID A. —*d. Catharus fuscater (Lafr.) 

% __6. Hylocichla mustelina (Gm.) 

~+*1. Catharus melpomene (Cab.) _7. Hylocichla fuscescens (Steph. ) 

*2. Catharus frantzii Cab. |_*8. Hylocichla alicie (Baird). 

*3. Catharus gracilirostris Salv. —*9. Hylocichla swainsoni (Cab.) 

*4, Catharus mexicanus (Bonap.) maeil((): Hylocichla ustulata (Nutt, ) 

ee 

eat tpt ao Dene 
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. Turdus plebeius Cab. 

20. 

ee. 

Turdus grayi Bonap. 

. Turdus nigrescens Cab. 

. Turdus obsoletus Lawr. 

5. Turdus tristis (Sw.) 

. Turdus infuscatus (La/r. ) 

. Myadestes melanops Salv. 

Family MIMiIp 2s. 

. Mimus gilvus ( Vieill.) 

. Galeoscoptes carolinensis (Linn. ) 

Family CINCLIDZ. 

Cinclus ardesiacus Salv. 

Family SYLVIID 4. 

Polioptila bilineata (Lonap.) 

Family TROGLODYTID 4. 

. Rhodinocichla rosea ( Less.) 

. Campylorhynchus capistratus (Less ) 

. Campylorhynchus zonatus (Less.) 

. Cyphorinus lawrenci Scl. 

. Microcerculus luscinia Salv. 

. Henicorhina leucosticta (Cab. ) 

. Henicorhina leucophrys (Tschudi). 

. Thryophilus pleurostictus (Sel.) 

. Thryophilus rufalbus (Lafr.) 

. Thryophilus costaricensis Sharpe. 

. Thryophilus thoracicus (Salv.) 

. Thryophilus modestus ( Cab.) 

. Thryophilus semibadius (Salv.) 

. Thryophilus zeledoni Lawr. 

. Thryothorus hyperythrusSalv. § God. 

. Thryothorus fasciativentris Lafr. 

. Thryothorus atrogularis Salv. 

. Thrynthorus maculipectus Lafr. 

. Troglodytes intermedius Cab. 

. Troglodytes ochraceus Ridgway. 

. Cistothorus polyglottus ( Vieill. ) 

Family MNIOTILTID 2. 

. Mniotilta varia (Zinn.) 

. Parula inornata Baird. 

. Oreothlypis gutturalis (Cab.) 

. Protonotaria citrea (Dodd. ) 

. Helminthophila peregrina ( /Vils.) 
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. Helminthophila chrysoptera (Zinn.) 

. Helmitherus vermivorus (Gm.) 

. Dendroica virens (Gm.) 

. Dendroica coronata ( Linn.) 

. Dendroica blackburniz (G@m.) 

. Dendroica pennsylvanica (Linn. ) 

. Dendroica vestiva (Gm. ) ‘ 

. Dendroica panamensis Sund. 

. Dendroica castanea ( Wils.) 

. Dendroica cerulea ( Wils.) 

. Dendroica maculosa (Gm. ) 

. Seiurus noveboracensis (Gm. ) 

. Seiurus auricapillus (Linn. ) 

. Seiurus motacilla ( Vieill. ) 

. Oporornis formosa ( Wils.) 

3. Geothlypis trichas (Linn.) 

. Geothlypis philadelphia ( Wils.) 

1*65. 

+66. 

LeOYe 

*68. 

*69. 

70, 

. Basileuterus culicivorus (Licht. ) 

Geothlypis macgillivrayi (Aud.) 

Geothlypis caninucha Ridgway. 

Icteria virens (Linn.) 

Sylvania pusilla pileolata, (Pall.) 

Sylvania canadensis (Linn. ) 

Sylvania mitrata (G@m.) 

. Basileuterus mesochrysus Sel. 

. Basileuterus melanogenys Baird. 

. Basileuterus melanotis Lawr. 

. Basileuterus leucopygius Sel. § Salv. 

. Setophaga ruticilla (Linn. ) 

. Setophaga aurantiaca Baird. 

. Setophaga torquata Baird. 

Family HIRUNDINID#. 

79. Progne chalybea (Gm. ) 

. Petrochelidon swainsoni Sel. 

. Petrochelidon pyrrhonota ( Vieill. ) 

. Hirundo erythrogaster Bodd. 

. Tachycineta albilinea (Lawr.) 

. Atticora cyanoleuca montana Baird. 

. Stelgidopteryx uropygialis (Lawr.) 

. Cotile riparia (Linn. ) 

Family VIREONID&. 

. Vireosylvia olivacea (Linn.) 

. Vireosylvia flavo-viridis Cassin, 

. Vireosylvia josephs Scl, 
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*90. Vireosylvia philadelphica Cassin. | #129, 

91. Vireosylvia agilis (Licht. ) —-*130. 

“92. Lanivireo flavifrons ( Vieill.) +-*131. 

—*93. Vireo pallens Salv. Sloe 

*94. Vireo carmioli Baird. *133. 

*95. Hylophilus ochraceiceps Sel. *134. 

*96. Hylophilus decurtatus (Bonap.) “aby 

*97. Cyclorhis flavipectus Sel. ese 

*98. Vireolanius pulchellus ES ee 

Ridgway. *138. 

: e139. 
Family PTILOGONATID &. 140. 

*99, Ptilogonys caudatus Cab. *141, 

*100. Phainoptila melanoxantha Salv. *142, 

Family C@REBID&. ie 

*101. Diglossa plumbea Cab. +144, 

*102. Dacnis ultramarina Lawr. 145. 

*103. Dacnis venusta Lawr. *146. 

*104. Chlorophanes guatemalensis Sel. 

*105. Coereba cyanea ( Linn.) “VAT. 

*106. Coereba lucida Sel. § Salv. *148, 

*107. Certhiola mexicana Scl. 

*149, 
Family TANAGRIDZ@. F150: 

*108. Chlorophonia callophrys (Cab.) = —-*151. 

—*109. Euphonia elegantissima (Bonap. ) *152. 

*110. Euphonia affinis Less. “153. 

*111. Euphonia anne Cass. 154. 

*112. Eupbonia leuteicapilla ( Cab.) 

*113. Euphonia gracilis (Cab.) — *155. 

114. Euphonia gnatho (Cab). +> *156. 

*115. Euphonia hirundinacea Bonap. “AIGY/- 

*116. Euphonia goaldi Scl. *158. 

*117. Euphonia minuta, Cab. “ABEL 

118. Euphonia laniirostris, D’ Orb §& Lafr. | *160. 

*119. Calliste icterocephala Bp. | wale 

*120. Calliste guttata (Cab. ) — *162. 

*121. Calliste gyroloides (Lafr.) 

*122. Calliste dowii Salw. 

*123. Calliste larvata Du Bus. *163. 

124. Calliste florida Scl § Salv. *164. 

125. Calliste lavinia Cass. =| 165. 

*126. Tanagra cana Sw. *166. 

*127. Tanagra palmarum Maz. —| *167. 

*128. Ramphocelus passerinii Bonap. =| “163, 

[ 1885. 

Phlogothraupis sanguinolenta Less. 

Pyranga erythromelas Vieill. 

Pyranga leucoptera (Trud.) 

Pyranga rubra (Linn.) 

Pyranga bidentata Sw. 

Pyranga testacea Scl. § Salv. 

Phenicothraupis fuscicauda Cab. 

Phenicothraupis vinacea Lawr. 

Chlorothraupis carmioli (Lawr.) 

Lanio leucothorax Salv. 

Lanio melanopygius, Ridgway. 

Eucometis spodocephala ( Bonap. ) 

Eucometis cassini (Lawr.) 

Tachyphonus luctuosus Lafr. § 

D’ Orb. 

Tachyphonus delattrii Lafr. 

Tachyphonus xanthopygius Scl. 

Tachyphonus melaleucus (Sparm.) 

Tachyphonus chrysomelas Sel. ¢ 

Salo. 

Tachyphonus nitidissimus Salv. 

Chlorospingus 

(Lafr.) 

Chlorospingus pileatus Salv. 

albitemporalis 

Buarremon brunneinuchus (Lafr.) 

Buarremon assimilis (Boiss. ) 

Buarremon gutturalis (Lafr.) 

Buarremon crassirostris Cass. 

Buarremon albinucha (Lafr. 

D’Orb.) 

Buarremon capitalis (Cab.) 

§ 

Buarremon tibialis (Lawr.) 

Arremon aurantiirostris Lafr. 

Saltator atriceps Less. 

Saltator magnoides Lafr. 

Saltator grandis (Licht. ) 

Pitylus poliogaster Du Bus. 

Pitylus grossus (Linn.) 

Family FRINGILLIDZ. 

Pheucticus tibialis Baird. 

Habia ludoviciana (Linn. ) 

Oryzoborus funereus Sel. 

Guiraca czerulea (Linn. ) 

Guiraca cyanoides (Lafr.) 

Sporophila morelleti ( Puch.) 
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*169. Sporophila corvina (Scl.) *192. Cassicus microrhynch us Sel. § Salv. 

*170. Sporophila amita (Bonap.) —| *193. Icterus pectoralis espinachi Nutting. 

—*171. Volatinia jacarina ( Linn.) *194. Icterus prosthemelas Strickl. 

*172. Phonipara pusilla (Sw.) *195. Iecterus mesomelas Wagl. 

*173. Passerina cyanea (Linn.) 196. Icterus giraudi Cass. 

*174. Passerina ciris (Linn.) *197. Icterus spurius (Linn.) 

—*175. Amaurospiza concolor Cab. *198. Iecterus galbula (Linn.) 

176. Junco vulcani (Loucard). —| *199. Molothrus zeneus ( Wagl.) 

—*177. Zonotrichia pileata (Bodd.) —- 200. Agelaius pheniceus (Linn. ) 

*178. Coturniculus savannarum (Gm. ) 201. Dolichonyx oryzivorus ( Linn.) 

*179. Spiza americana (Gm.) 202. Quiscalus macrurus Sw. 

*180. Embernagra striaticeps La/fr. 203. Cassidix oryzivora (Linn. ) 

*181. Embernagra superciliosa Salv. — *204. Sturnella magna mexicana Lawr. 

*182. Pyrgisoma cabanisi Scl. § Salv. 

*183. Pyrgisoma leucotis (Cab.) Family CoRviD 2. 

— 184. Heemophila ruficauda (Bonap.) —_| #995, Psilorhinus mexicanus Riipp. 
—*185. Astragalinus mexicana (Sw.) 

7206. Cyanocorax affinis Pelz. 

2.196. Astragalinus columbiana (Lafr.) — *207. Cyanocorax argentigula (Lawr.) 
—*187. Astragalinus xanthogastra(DuBus),_ *208. Cyanocorax cucullatus Ridgway. 
—*188. Acanthidops bairdi Ridgway. 

*209. Calocitta formosa (Sw.) 

Family IcTERIDZ. 
Family ALAUDIDZ. 

*189. Ocyalus wagleri (Gray § Mitch.) 

*190. Ostinops montezume (Less. ) 210. Otocoris  alpestris chrysolema 

*191. Amblycercus prevosti (Less. ) (Wagl.) 

(CLAMATORES.) 

Family DENDROCOLAPTID&. *227. Dendrocolaptes sancti-thoma 

(Lafr.) 

*211. Synallaxis erythrops Scl. — *228. Dendrocolaptes puncticollis Scl. & 

*212. Synallaxis pudica Scl. Salv. 
213. Synallaxis rufigenis Lawr. *229. Dendrornis pardalotus (Vieill. ) 

214. Synallaxis erythrothorax Sel. — “230. Dendrornis erythropygia Sel. 

*21£. Philydor rufobrunneus Lawr. “231. Dendrornis lachrymosa Lawr. 
*216. Philydor rufus panerythrus (Scl.) ~~ *232. Dendrornis susurrans (Jard.) 

*217. Philydor virgatus Lawr. *233. Picolaptes affinis (Lafr.) 

*218. Antomolus cervinigularis Scl. “234. Picolaptes compressus (Cab.) 
*219. Anabazenops variegaticeps Scl. ~~} *235. Pseudocolaptes lawrencii Ridgway. 

—*220, Anabazenops subalaris  lineatus | 26. Dendrocincla anabatina Scl. 
(Lawr.) *237. Dendrocincla homochroa Scl. 

*221. Xenops genibarbis [U. — *238. Dendrocincla atrirostris (Layr.) 

222. Xenops rutilus Licht. —, *239. Xiphorhynchus pusillus Sel. 

—*223. Sittasomus sylvioides Lafr. — 240. Sclerurus mexicanus Sel. 

~*224, Margarornis rubiginosa Lawr. ~-| *241. Sclerurus guatemalensis Har tl. 

—*225. Margarornis brunnescens Scl. Family OXYRHAMPHID &. 

A228, Glyphorhynchus cuneatus ( Licht.) —1 *242. Oxyrhamphus frater Sel. § Salv, 

| g 
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—* 243. 

*244, 

=— 245. 

*246. 

—*247. 

*248. 

= 240: 

*200. 

eos 

*252. 

DRY 

*254, 

#250. 

*256. 

S257. 

#258, 

*259. 

*260. 

*261, 

262) 

—*263. 

*264, 

—*265. 

—*266. 

267. 

—*268. 

#269. 

*270. 

sO 7ille 

S272: 

*272 
or 27 

*275. 

"276. 

277. 

#278. 

*279. 

*280. 

*281. 

282. 

*283. 

+ 284. 

*285. 
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Family FORMICARIID&. 

Cymbilaniuslineatus fasciatus Ridg. 

Thamnophilus doliatus (Linn.) 

Thamnophilus punctatus Cab. 

Thamnophilus nevius ( Gm.) 

Thamnophilus bridgesi Scl. 

Thamnophilus transandeanus Scl. 

Thamnophilus immaculatus Lafr. 

Thamnistes anabatinus Sel. § Salv. 

Dysithamnus semicinereus Sel. 

Dysithamnus striaticeps Lawr. 

Dysithamnus puncticeps Salv. 

Myrmotherula fulviventris Lawr. 

Myrmotherula melena Scl. 

Myrmotherula menetriesi D’Orb. 

Formicivora boucardii Sel. 

Ramphocenus semitorquatus Lawr. 

Ramphocenus rufiventris Bp. 

Gymnocichla chiroleuca Sel. § Salv. 

Cercomacra tyrannina Sel, . 

Myrmeciza immaculata Scl. § Salv. 

Myrmeciza lemosticta Salv. 

Hypocnemis neevoides (Lafr.) 

Pithys bicolor Lawr. 

Phlogopsis macleannani Lawr. 

Formicarius analis (Lafr. § D’ Orb. ) 

Formicarius hoffmanni Cab. a 

Pittasoma michleri zeledoni Ridg. 

Grallaria intermedia Ridgway. 

Grallaria dives Salv. 

Grallaria princeps Scl. § Salv. 

Grallaricula costaricensis Lawr. 

. Grallaricula flavirostris Scl. 

Family TYRANNIDZ. 

Sayornis aquatica Scl. g Salv. = 

Copurus leuconotus Lafr. 

Platyrhynehus cancrominus Sel. 

Platyrhynchus superciliaris Lawr. 

Platyrhynchus albigularis Sel. 

Todirostrum cinereum ( Linn.) — 

Todirostrum nigriceps Scl. 

Todirostrum schistaceiceps Sel. 

Orchilus ecaudatus (Lafr. § D’ Orb.) 

Pogonotriccus zeledoni Lawr. 

Oncostoma cinereigulare Scl, 

—| *286. 

B28. 

#288. 

*289. 

*290. 

S201, 

*292. 

*293. 

*294. 

295. 

*296. 

S290 

*298. 

=299% 

300. 

*301. 

*302. 

*303. 

*304. 

*305. 

*306. 

*307. 

*308. 

*309. 

*310. 

*311. 

“312. 

*313. 

*314. 

*515. 

316. 

317. 

318. 

*319. 

*320. 

Boole 

*322. 

#323. 

*324. 

325. 

326. 

*327. 

*328. 

329. 

[1885. 

Euscarthmus .squamicristatus 

(Lafr.) 

Mionectes assimilis Sel. 

Mionectes olivaceus Lawr. 

Tyrannulus brunneieapillus Lawr. 

Tyrapniscus villissimus Sel. g Salv. 

Tyranniscus parvus Lawr. 

Elainea pagana (Licht. ) 

Elainea placens Sel. 

Elainea frantzii Lawr. 

Elainea arenarom Salv. 

Legatus albicollis (Vieill.) 

Legatus variegatus (Scl.) 

Myiozetetes texensis (Girard). 

Myiozetetes granadensis Lawr. 

Rhyonchocyclus cinereiceps (Scl.) 

Rhyonchocyclus brevirostris (Cab. ) 

Pitangus derbianus (Kaup). 

Myiodynastes luteiventris Bonap. 

Myiodynastes hemichrysus (Cab.) 

Myiodynastes audax (Gm.) 

Megarhynchus pitangna (Linn.) | 

Muscivora mexicana Sel, 

Myiobius sulphureipygius (Scl.) 

Myiobius erythrurus (Cab.) 

Myiobius capitalis (Salv.) 

Myiobius atricaudus (Lawr.) 

Mitrephanes aurantiiventris Lawr. 

Empidonax pusillus traillii (Aud.) 

Empidonax flaviventris Baird. 

Empidonax flavescens Lawr. 

Empidonax minimus Baird. 

Empidonax acadicus (@m.) 

Empidonax albigularis Scl. 

Empidonax atriceps Salv. 

Empidonax viridescens Ridgway. 

Contopus virens ( Linn.) 

Contopus borealis (Sw.) 

Contopus richardsoni (Sw.) 

Contopus lugubris Lawr. 

Contopus ochraceous Sel. g Salv. 

Contopus brachytarsus Sel. 

Myiarchus crinitus (Linn.) 

Myiarchus lawrencii nigricapillus 

( Cab.) 

Myiarchus tyrannulus (Miill.) 

he 
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—*330. 

—*331. 

332. 

333. 

—*334. 

*330. 

= 336. 

SB RYE 

338. 

339. 

340. 

*341, 
*349, 

—*343. 
*344, 
*345. 

. Prionirhynehus platyrhynchus 

. Ceryle torquata (Linn.) 

. Ceryle amazona (Lath.) 

. Ceryle alecyon ( Linn.) 

. Ceryle superciliosa ( Linn.) 

. Jacamerops grandis (Gm. ) 

Myiarchus nuttingi Ridgway. 

Tyrannus melancholicus satrapa 

(Licht. ) 

Tyrannus tyrannus (Linn. ) 

Tyrannus dominicensis (Gm.) 

Tyrannus vociferans Sw. 

Milvulus tyrannus (Linn. ) 

Milvulus forficatus (Gm.) 

Serpophaga grisea Lawr. 

Leptopogon superciliaris Tsch. 

Leptopogon pileatus Cab. 

Pyrocephalus mexicanus Scl. 

Family COoTINGIDA&. 

Tityra personata Jard. § Selby. 

Tityra fraseri Kaup. 

Hadrostomus aglaiz (La/r.) 

Pachyrhamphus cinereiventris Scl. 

Pachyrhamphus cinnamomeus 

Lawr. 

346. Pachyrhamphus versicolor (Hartt. ) 

347 

*348. 

*349. 

*390. 

*351. 

*352. 

#393. 

*304. 

*359. 

*306. 

*307, 

*308. 

*359. 

*360. 

*361. 

362, 

*363. 

*364. 

*365. 

. Pachyrhamphus albo-griseus Sel, 

Lathria unirufa (Scl.) 

Aulia rufescens (Scl.) 

Lipaugus holerythrus Sel. 

Attila sclateri Lawr. 

Heteropelma verzepacis Sel. 

Piprites griseiceps Salv. 

Pipra mentalis Sel. 

Pipra velutina Berlepsch. 

Pipra leucorrhoa Sel. 

Chiroxiphia linearis (Bonap.) 

Chiromacheris candei (Parzud.) 

Chiromacheris aurantiaca Salv. 

Cotinga amabilis Gould. 

Querula cruenta (Bodd.) 

Carpodectes nitidus Salv. 

Carpodectes antonix Zeledon. 

Chasmorhynchus — tricarunculatus 

Verr. 

Cephalopterus glabricollis Gould. 

OrpveR STRISORES. 

Family MoMoTIDz. 

. Urospatha martii (Spix). 

. Momotus lessoni Less. 

(Leadb). 

. Prionirhynchus carinatus (Du Bus). 

Selby.) n 

Family ALCEDINID&, 

. Ceryle cabanisi (Tsch.) is 

. Ceryle inda (Linn.) 

Family GALBULID &. 

- Galbula melanogenia Sel. 

T 

BY ISE 

*380. 

i 381. 

. Eumomota superciliaris (Jard. Si #900 

ooo. 

*304. 

*365. 

. Trogon bairdii Lawr. 

Family BUCCONIDA. 

Malacoptila panamensis Lafr. 

Monasa grandior Sel. § Salv. 

Buceco dysoni Sel. 

Family TROGONID2. 

Trogon puella Gould. 

Trogon caligatus Gould. 

Trogon aurantiiventris Gould. 

Trogon clathratus Salv. 

. Trogon atricollis Vieill. 

. Trogon massena Gould. 

. Trogon melanocephalus Gould. 

. Pharomacrus costaricensis Cab. 

Family CAPRIMULGID Z%. 

. Chordeiles acutipennis texensis 

(Lawr.) 

. Antrostomus carolinensis (Gm.) 
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*393. 

— *394. 

—*395. 

*455. 

_— 456. 

*457, 

—* 458. 

*459. 

460. 

461. 

. Hemiprocne zonaris (Shaw). 

. Chetura rutila ( Vieill.) 

. Chetura gaumeri Lawr. 

. Eutoxeres aquila (Lourc.) 

. Glaucis hirsuta (Gm. ) 

. Glaucis ruckeri (Boure. ) 

. Phethornis emiliz (Bourc.) 

. Phethornis longirostris (Less. ) 

. Phethornis adolphi Gould. 

. Campylopterus 

. Campylopterus cuvieri (Delattre). 

. Celigena hemileuca (Salv.) 

. Oreopyra calolema Salv. 

. Lampornis prevosti (Less. ) 

. Lampornis veraguensis Gould. 

. Chalybura isaurze (Gould.) 

. Chalybura melanorrhoa Salv. 

. Florisuga mellivora (Linn.) 

. Petasophora cyanotis (Boure. ) 

. Petasophora delphine (Less. ) 

. Eugenes spectabilis Lawr. 

. Heliodoxa jacula Gould. 

. Hemistephania veraguensis (Salv.) 

PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

Nyctidromus albicollis (G@m.) 

Stenopsis albicanda Lawr. 

Nyctibius jamaicensis (Gm. ) 

Family CYPSELID 2. 

Family TROCHILIDZ&. 

hemileucurus 

(Licht.) 

. Oreopyra leucaspis Gould. 

. Oreopyra cinereicauda Lawr. 

| 
zi 

. Floricola longirostris Vieill. 

422. 

*423. 

424, 

*425, 

*426, 

427. 

“428. 

*429, 

*430. 

*431. 

*432. 

*433. 

*434, 

*435. 

*436. 

. *437. 

*438, 

439. 

440. 

*441. 

*442. 

*443, 

*444 

‘ | ; 

(1885, 

Floricola constanti (Delattre). 

Thalurania columbica (Boure. & 

Muls.) 

Microchera albocoronata (Lawr.) 

Microchera parvirostris Lawr. 

Trochilus colubris Linn. 

Selasphorus flammula Salv. 

Selasphorus scintilla Gould. 

Selasphorus ardens Salv. 

Selasphorus torridus Salv. 

Doricha bryanti Lawr. 

Lophornis helene (Delattre). 

Gouldia conversi (Boure. § Muls.) 

Chrysuronia elicie (Boure. § Muls.) 

Heliothrix barroti (Boure.) 

Abeillia typica (Bon.) 

Klais guimeti (Boure. § Muls.) 

Panterpe insignis Cab. _ 

Agyrtria candida (Boure. § Muls.) 

Arinia boucardi Muls. 

Elvira cupreiceps (Lawr.) 

Elvira chionura (Gould). 

Callipharus nigriventris (Lawr.) 

. Eupherusa egregia Sel. § Salv. 

445. Amazilia cinnamomea (Less.) 

*446 

447 

*448 

*449 

450 

*451 

452. 

*453 

. Amazilia fuscicaudata (Fras.) 

. Amazilia eduardi (Delattre). 

. Amazilia sophie (Boure. § Muls.) 

. Amazilia niveiventris (Gould). 

. Juliamyia typica Bonap. 

. Damophila amabilis (Gould). 

Cyanophaia ceruleigularis (Gould). 

. Chlorostilbon salvini ( Cad.) 

454, Chlorostilbon angustipennis (Fras.) 

OrveR ZYGODACTYLL 

Family CUCULID &. 
— 

Crotophaga sulcirostris Sw. | 

Dromococcyx phasianellus (Spiz). 

Diplopterus nevius ( Linn.) 

Piaya cayana mehleri (Bonap.) 

Morococcyx erythropygia ( Less.) 

Coccygus americanus (Linn. ) 

Coccygus erythropthalmus ( /Vils.) 

*462. 

463. 

~ 464, 

| *465. 
*466. 
*467. 
*468, 

Coceygus minor (Gm. ) 

Coccygus ferrugineus Gould. 

Neomorphus salvini Sel. 

Family RAMPHASTID 2. 

Ramphastus tocard Vieill. 

Ramphastus carinatus Sw. 

Pteroglossus torquatus (Gm.) 

Pteroglossus frantzii Cab. 



1835. 

-—* 469. 

*470, 

*471. 

*472, 

*473. 

+ *474, 

+ SATO. 

*A76. 

t “477. 

—*478, 

"479, 

—*480. 

*481. 

"482. 

—*483. 

*501. 
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Selenidera spectabilis Cass. +-*484. 

Aulacorhamphus ceruleigularis .—485. 

Gould. 

Family CAPITONID 2. 

Capito bourcieri (Lafr.) 

Tetragonops frantzii Sel. 

Family PIcip 2. 

Campephilus guatemalensis (Hartl.) 

Ceophlceus scapularis Vigors. 

Dendrocopus jardinii (Mahl. ) 

Celeus castaneus ( Wagl.) 

Celeus loricatus Reich. 

Chloronerpes oleagineus (Licht. ) 

Chloronerpes yucatanensis (Cabot). - 

Chloronerpes caboti (Mahl. ) 

Chloronerpes simplex Salv. 

Melanerpes formicivorus Sw. 

Melanerpes pucherani ( Mahl.) 

Lt 

Centurus aurifrons hoffmanni (Cab. ) 

Picumnus olivaceus Lafr. 

Family PsirrTacip 2. 

. Ara macao ( Linn.) 

. Ara militaris (Linn. ) 

. Brotogerys tovi (Gm.) 

. Conurus petzii (Seidl. ) 

. Conurus hoffmanni Cab. 

. Conurus finschi Salv. 

. Conurus aztec Souanceé. 

. Chrysotis albifrons (Sparm.) 

. Chrysotis diademata (Spizx). 

. Chrysotis auripalliata (Less. ) 

. Chrysotis guatemalx Hartl. 

. Pionus senilis (Spix). 

. Pionus menstruus (Linn.) ~ 

. Caica hematotis Scl. § Salv. 

. Myiopsitta lineola (Cass.) 

OrverR ACCIPITRES. 

Family ALUCONIDA. 

Aluco pratincolus guatemale Ridg- 

way. 

Family STRiIGID &. 

. Strix virgata Cass. 

. Strix nigrolineata Sel. 

. Pulsatrix torquata (Daud. ) 

. Bubo virginianus (Gm.) 

. Bubo mexicanus (Gm.) 

. Asio accipitrinus (Pall. ) 

. Megascops brasilianus ( Gm.) 

. Megascops nudipes ( Vieill. ) 

. Megascops cooperi (Ridgway). 

. Lophostrix stricklandi Scl. § Salv. 

. Speotyto cunicularia hy pogzea ( Bp.) 

. Glaucidium phalznoides (Daud. ) 

. Glaucidium pumilum (7emm.) 

. Glaucidium jardini (Bonap.) 

Family FALCONID 2. 

. Falco peregrinus anatum (Bp.) 

. Falco aurantius Gm. 

. Falco albigularis Daud. 

. Falco columbarius Linn. 

. Falco fusco-cerulescens ( Vieill.) 

. Falco sparverius Linn. 

22. Polyborus cheriway (Jacq. ) 

. Milvago chimachima ( Vieill.) 

. Ibycter americanus (Bodd.) 

. Micrastur melanoleucus ( Vieill.) 

). Micrastur guerilla Cass. 

27. Micrastur mirandolli (Schleg.) 

. Herpetotheres cachinnans (Linn. ) 

. Pandion haliaetus carolinensis( Gm. ) 

. Leptodon cayennensis (Gm.) 

. Regerhinus uncinatus (Temm.) 

2. Elanoides forficatus ( Linn.) 

. Elanus leucurus ( Vieill. ) 

. Circus hudsonius (Linn. ) 

. Rostrhamus sociabilis ( Vieill.) 

3}. Ictinia plumbea (Gm.) 

. Harpagus fasciatus Lawr. 

. Accipiter cooperi (Bonap.) 

. Accipiter bicolor (Vieill.) 

. Accipiter fuscus (Gm.) 
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*941, 

*542. 

*543. 

*544, 

545. 

“946. 

—*5 47. 

*548. 

549. 

*550. 

*Dol. 

*552. 

553. 

*554. 

. Melopelia leucoptera ( Linn.) 

. Zenaidura carolinensis ( Linn.) 

PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. _ (1885. 

Spiziastur melanoleucus ( Vieill.) 

Spizaetus ornatus (Daud.) 

Spizaetus tyrannus (Maz.) 

Thrasaetus harpyia (Linn. ) 

Urubitornis solitarius ( 7schudi). 

Urubitinga anthracina (Nitzsch). 

Urubitinga zonura ridgwayi (Gur- 

ney). 

Leucopternis princeps Scl. 4 

Leucopternis ghiesbreghti(Du Bus). 

Leucopternis semiplumbeus Lawr. 

Asturina plagiata (Licht.) 

Rupornis magnirostris ruficauda 

(Sel. § Salv.) 

Heterospizias meridionalis (Zath.) 

Parabuteo unicinctus harrisi (Aud. ) 

563. 

564. 

565. 

. Buteo borealis costaricensis Ridg- 

way. 

. Buteo swainsoni Bonap. 

. Buteo albicaudatus Vieill. 

. Buteo pennsylvanicus ( Wils.) 

. Buteo fuliginusus Sel. 

. Buteo abbreviatus Cass. 

. Busarellus nigricollis (Lath.) 

. Geranospizias cerulescens nigra (Du 

Bus). 

Family CATHARTID A. 

Gyparchus papa (Linn.) 

Catharista atrata ( Bart.) 

Cathartes aura (Linn. ) 

OrpeR COLUMB. 

Family COLUMBIDZ. 

. Columba flavirostris Wagl. 

. Columba albilinea Gray. 

. Columba nigrirostris Sel. 

. Columba subvinacea (Lawr.) 

. Columba speciosa Gm. 

. Columba rufina, Temm. 

. Geotrygon montana (Linn. ) 

. Geotrygon costaricensis Lawr. 

. Geotrygon chiriquensis Scl. 

. Geotrygon rufiventris Lawr. 

. Geotrygon albiventer Lawr. 

. Engyptila verreauxi (Bonap.) 

. Engyptila cassini (Lawr.) 

. Engyptila rufinucha (Sel. §° Salv.) 

. Peristera mondetura Bonap. 

. Peristera cinerea (Temm.) 

. Columbigallina passerina ( Linn.) 

. Columbigallina rufipennis (Bonap.) 

A 600 

*586. 

*587. 

~*588. 

*589. 

*590. 

*591. 

“592. 

*993. 

*594. 

595. 

*596. 

OO ie 

Family CRACID 2. 

Penelope cristata (Linn.) 

Chamepetes unicolor Salv. 

Ortalis cinereiceps (Gray). 

Crax globicera Linn. 

Famiiy PERDICID&. 

Ortyx leylandi Moore. 

Dendrortyx leucophrys Gould. 

Odontophorus guttatus Gould. 

Odontophorus veraguensis Gould. 

Odontophorus leucolemus Salv. 

Odontophorus melanotis Salv. 

Family TINAMID 2. 

Tinamus robustus Scl. § Salv. 

Nothocercus bonapartii (Gray). 

598. Crypturus boucardi (Salle. yp 

*599 . Crypturus peliatus (Bodd.) 

. Crypturus sallei (Bonap.) 
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Orver LIMICOLA. 

Family CHARADRIID &. *614. Totanus flavipes (Gm.) 

*615. Totanus melanoleucus (@m.) 

*616. Rhyacophilus solitarius ( Wils.) 

*617. Actitis macularia (Linn.) 

601. Charadrius dominicus Miill. 

602. Charadrius squaterola (Linn.) 

603. CGedicnemus bistriatus Wagl. 
618. Bartramia longicauda (Bechst.) 

— 604. Hoplopterus cayanus Lath. 
tee “3 tans 619. Actodromus maculata ( Vieill.) 

. Oxyechus vociferus mn. 
me ee an a ; S oH ) 620. Actodromus bairdii Coues. 

. Aigialitis se ab : 
Mee oe ae 621. Actodromus fuscicollis ( Vieill.) 

607. Aigialitis nivosa (Cass. 
ee ae Bivona (0as: ) 622. Actodromus minutilla ( Vieill.) 

608. Agialitis collaris ( Vieill.) 
623. Calidris arenaria (Linn. ) 

609. Ochthodromus wilsonius (Ord. ) 
624. Ereunetes pusillus (Linn. ) 

Family HAMATOPODID &. 625. Micropalama himantopus (Bonap.) 

626. S hemia semipalmata (Gm. 
610. Haematopus palliatus Temm. yes ae pe ane 

627. Tryngites rufescens ( Vieill. ) 

‘i Family StTREPSILID 2. 628. Limosa hemastica (Linn. ) 

ade 629. Numenius hudsonicus Lath. 
611. Arenaria interpres (Linn.) 

630. Numenius borealis (orst.) 

Family SCOLAPACID &. 
Family RECURVIROSTRID&. 

612. Gallinago wilsoni (Temm. ) 

613. Macrorhamphus scolapaceus (Say). 631. Himantopus mexicanus (Miill.) 

OrpER HERODIONES. 

Family CICONIID &. *641. Garzetta candidissima (Gm.) 

*642, Herodias egretta (Gm. ) 

*643. Ardea herodias Linn. 

“644. Butorides virescens ( Linn.) 

*632. Mycteria americana Linn. 

633. Tantalus loculator Linn. 

Family ]BIDID&. *645. Florida cerulea (Linn.) 

) 634. Guara rubra (Linn. ) "646. Tigrisoma cabanisi Heine. 

"635, Guara alba (Linn.) *647. Tigrisoma salmoni Scl. § Salv. 

636. Plegadis guarauna (Linn. ) — 648. Agamia picta Bonap. 

—"637. Harpiprion cayennensis (Gm. ) *649. Botaurus lentiginosus (Montag. ) 

Family PLATALEID &. _—— 630. Botaurus pinnatus (Licht.) 

*651. Nycticorax nycticorax nevius 
*638. Ajaja ajaja (Linn. 

ie ey ( Bodd.) 

Family CANCROMID 4. *652. Nyctherodius violaceus (Linn. ) 

*639. Cancroma zeledoni Ridgway. 
: amily EURYPYGID2&. 

Family ARDEID 4. Sas 28 

640. Hydronassa tricolor ruficollis _*653. Eurypyga major Hart. 

: ( Gosse. ) 

Proc. Nat. Mus. 85 8 
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Orper ALECTORIDES. 

Family ARAMID 2. 

—*654. Aramus giganteus (Bonap.) 

*655. Aramides cayennensis (Gm. ) 

656. Ionornis martinica ( Linn.) 

657. Gallinula galeata (Licht. 

*658. Fulica americana Gm. 

*659. Porzana albigularis (Lawr.) 

*660. Porzana cinereiceps Lawr. 

*661. Porzana carolina (Linn.) 

Family JACANID. 

*662. Jacana gymnostoma ( Wagl.) 

| Family HELIORNITHID &. 

| 663. Heliornis fulica Bodd. 

Family ANATID &. 

| *664. Dendrocygna autumnalis (Linn.) 

*665. Cairina moschata (Linn. ) 

666. Anas boschas Linn. 

*667. Querquedula discors (Linn. ) 

*668. Querquedula cyanoptera ( Vieill. ) 

| “669. Dafila acuta (Linn.) 

670. Spatula clypeata (Linn.) 

*671. Fulix affinis (Zyton). 

672. Mareca americana (Gm.) 

673. Erismatura rubida ( Wils.) 

OrvER STEGANOPODES. 

Family PELECANID 4. 

674. Pelecanus erythrorhynchus Gm, 

675. Pelecanus fuscus Linn. 

Family SULIDZ. 

676. Sula leucogastra (Bodd. ) 

Family FREGATID 2. 

677. Fregata aquila (Linn.) 

Family PHALACROCORACIDZ. 
ad 

—+ *678. Phalacrocorax brasilianus (Gm.) 

Family PLoTIDé. 

679. Plotus anhinga (Linn.) 

Family PHaTHONTID 2. 

680. Pheethon zethereus Linn. 

681. Pheethon flavirostris Brandt. 

OrpER LONGIPENNES. 

Family LARID&. 

682. Larus atricilla Linn. 

683. Anous stolidus ( Linn.) 

684. Sterna maxima Bodd. 

685. Sterna nilotica Hasselq. 

Orver TUBINARES. 

Family PROCELLARIDZ&. 

690. Diomedea 

686. Sterna fuliginosa Gm. 

687. Sterna anostheta Scop. 

688. Hydrochelidon surinamensis (Gm.) 

Family RHYNCHOPSID 2. 

| 689. Rhynchops nigra Linn. 

Orper PYGOPODES. 

Family PODICIPID A. 

691. Podilymbus podiceps (Linn.) 

692. Podiceps dominicus (Linn.) 
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Table of families, showing number of genera and species. 
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Index to the genera—Continued. 
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Miecanhynchust ees) cisniseeane eee s5e S06) |PEneronmaccusesese cass assem esha seer 390 
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MIN CLOCERCOIUSI:o 1-528 Soc aic oon oe nee 26 || Phonipara 172 
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(Mimo ti taise sees tise swt casice ce cece AS Meath yy Siam cee Mate la(e alelatea steiseeltatete se soe 265 
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IMOnOCOCG Yee et scence =o haee cerce sees 459i Ble cadis tet oncom joes scttece case es 636 
MINIS CL YOR Ase ease en sete sees Se k= see cn SOG |p lotusi=s- == 679 
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ENT ONIN Sie es eee sae ote heim aie G20n MP yman ea soos sc caesar Siem vatcweomemeses 130 
NVC tHeTOdIUSen a sseh acdsee ve-seeen sues 652) Pyroisoma). 252256 c2ci2 desc celeste ecscscenes 182 
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IDENTIFICATION OF THE SPECIES OF CYPRINID& AND CATO- 

STOMIDA, DESCRIBED BY DR. CHARLES GIRARD, IN THE PRO- 

CEEDINGS OF THE ACADEMY OF NATURAL SCIENCES OF PHILA- 

DELPHIA FOR 1856. 

By DAVID 8S. JORDAN. 

In the years from 1851 to 1855 large collections of fresh-water fishes 

were made in the western parts of the United States by naturalists at- 

tached to the United States and Mexican Boundary Commission and 

to the Pacific Railroad Survey. 

The new species in these collections were described by Dr. Charles 

Girard in different papers in the Proceedings of the Academy of Nat- 

ural Sciences of Philadelphia, 1853 to 1859, and again in the report 

of the United States and Mexican Boundary Survey and the United 

States and Pacific Railroad Explorations, Vol. X, both works being 

issued in 1859, 
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The Cyprinide and Catostomide included in these collections were 

nearly all described for the first time in a paper entitled ‘ Researches 

upon the Cyprinoid fishes inhabiting the fresh waters of the United 

States west of the Mississippi Valley, from specimens in the museum 

of the Smithsonian Institution.” This was published in the Proceed- 

ings of the Academy of Natural Sciences of Philadelphia, 1856, pages 

154-208. : 

Girard’s descriptions of these difficult fishes are very far from good. 

The characters noted are usually superticial ones, and real specific dis- 

tinctions, such as differences in the numbers of the scales of the lateral 

line, are generally overlooked.. 

After Dr. Girard’s connection with the Smithsonian Institution had 

closed many of his labels became obliterated; some of his types were 

lost or destroyed, and a certain identification of many of his species 

could not be made. A careful examination of the material studied by 

him, including many bottles from which the labels have been Jost, has 

enabled the writer to positively identify very many of his types not 

hitherto recognized. , There is also a series of many of Girard’s types in 

the possession of the Academy of Philadelphia, these having been pre-\ 

sented many years ago by the Smithsonian Institution. These types 

have been studied by Mr. Seth E. Meek, and many of them by the 

writer also. we . 

The present paper contains a list of Girard’s species, arranged in the 

order given by him, and opposite each my identification of it. Those 

species of which the types are still in the National Museum are indicated 

by a star (*); those which are found at present only in the Academy of 

Sciences by a dagger (+). A number of synonymic notes are added. A 

few notes taken from manuscripts of Mr. Meek, and not verified by me, 

are credited to him. 

Name. Identification. 

— Se BR rs x Se ee EN as E 

Pali vlocherlus frabenculus ..22-4--+-- -25--- Mylechilus caur nus, (Rich.). 
* Mylopharodon conocepxalus, (B. & G.)- Mylopharodon conocepbalus, (B. & G.). 
mearproues*damalis.... i [h-£26- S22. sek Ictiobus velifer bison, (Ag.). , 
* Ictiobus tumidus, CB. & G.)....---.---- letiobus velifer tumidus, (B. & G.). 
= Moxostoma claviformis!. ..,-...--.---- Erimyzon sucetta oblongus, (Mitch.). 
vloxosnoma, Kenmeniiie.-------- 40-- 2-2. Erimyzon sucetta, (Lac ). 
NMONOStOMa VICTOR... see 65-52 o- 22 = Minytreima melanops, (Raf. ). 
Moxostoma; campbell’ =. 2222. -- 2. - Erimyzon sucetta, (Lac. ). 

* Ptychostomus congestus, (B. & G.)..--.. Moxostoma congestum, (B. & G.). 

! This is the ordinary northern Erimyzon, described in Jordan & Gilbert’s Synopsis, 

p. 133, as Erimyzon sucetia. The two forms of Frimyzon seem to grade into each 

other. South Carolina examples belong to the southern type, which is, therefore, in 

_ all probability, the real Cyprinus sucetta of Lacépede. The northern form (sucelta of 

the Synopsis) may stand as Lrimyzon sucetia oblongus, and the southern form (£. goodei of 

the Synopsis) as Lrimyzon sucetta. The southern form ranges from South Carolina to 

Texas, and the type of M. kennerlii belongs to it. l 
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Name. Identification. 

* Ptychostomusalbidus!............-.---| Moxostoma congestum, (B. & G.). 
Ptychostomus haydeni ..---.---.. .----| ?Moxostoma macrolepidotum, (Le.. 8. )- 

* Minomus insignis, (B. & G. Paes ae ee Catostomus insignis, (B. & G.).. 
* Minomus ple bei 1S (Oe Gr) eae eee Pantosteus plebius, (B & G.). 
ES VMinomusy clark, (Bi c& Gs)*iccsneteeeeee Catostomus clarki, (B. & G.). 
* Acomus latipinnis, (B. & G.)------.---- Catostomus latipinnis, (B. & G.). 
*Acomus guzmaniensis®-.---.----------- Pantosteus guzmaniensis, (Grd. ). 
ANC OMNIS) O CNETOSUS Sema eit eee Pantosteus generosus, (Grd.). 

SEA COMMUSIORISC US tesa ao eioe ee arene Or tererete Catostomus catostomus, (Forster). 
INCOMUSMACtAaNlUg ase cee sie nee see see Catostomus catostomus, (Forster). 

* Catostomus macrocheilus.-..-.-..-.--- Catostomus macrocheilus, (Grd. ). 
Catostomusesnckitieaa-seseeaeeeeceeres Catostomus teres, (Mitch. ). 

- @atostomus bernardiniv) -----4- sees sce Catostomus bernardini, (Grd.). 
*Campostoma ornatum® ..-2.--...:: ---- Cainpostoma ornatum, (Grd. ). 
*Campostoma formosulum® .......------ Campostoma formosulum, (Grd.). 
* Campostoma nasutum!...-.........-..| Campostoma anomalum, (Raf.). 

‘The type of Ptychostomus albidus is a young individual of M. congestum. The scales 

are of the usual size in this genus, about 45 in the lateral line instead of 56 as shown 

in Girard’s figure. Moxostoma congestum is very common in Texas, and seems to be 

quite distinct from M. macrolepidotum. 

2 Catostomus insignis is a valid species, nearer C. teres than C. clarki, but having a 

broader upper lip than the former. Its scales are considerably crowded anteriorly, 

much more so than in C. clarki, though less so than in C. teres ; about 27 scales before 

dorsal. Lat. 1.56. D.10. Lips broad, the upper with many series of tubercles; lower 

without cartilaginous sheath; fontanelle small. This is the Catostomus insigne of 

Cope & Yarrow. 

3 The type of Catostomus plebeius is a Pantosteus, allied to P. generosus, but with the 

scales before the dorsal larger. Scales crowded forwards ; upper lip full, with 2 or 3 

rows of tubercles; lower with 5. Jaws with cartilaginous sheaths. Snout broad, mod- 

erately projecting. Fins muchlewer thanin P. guzmaniensis. D.9. Lat. 1. 90; 29 to 

30 in cross series. Head 43 in length; depth 5. Ventral fins rather short. I do not 

see that the descriptions of Pantosteus delphinus and P. bardus indicate any differences 

from P. plebeius. 

4 Catostomus clarki is very close to C. arwopus, differing chiefly in the larger size of 

the scales before the dorsal (23 in clarki; 42 in arwopus). Scales little crowded an- 

teriorly. D.11. Lat. 1. 70. 

5 The type of Catostomus guzmaniensis is a Pantosteus, and on comparison I am unable 

to distinguish it from the type of Pantosteus virescens, Cope. The latter is said to be 

from Pueblo, Colo. The specimens of the former are much smaller than the type of 

the latter, but they are apparently adult, the fins being tuberculate. D.10. Lat. 1. 

nearly 100; 46 scales before dorsal. Lips with cartilaginous sheath; upper lip with 

many rows of tubercles. Eye small; fins high, the longest ray of dorsal 1} in head. 

Head 44 in length. No fontanelle. 

6 The type of Catostomus generosus seems to me unquestionably identical with the 

type of Pantosteus platyrhynchus, Cope, as well as with P. jarrovii, Cope. The peculi- 

arities of P. platyrhynehus seem to be due to its shriveled condition. 

7 Catoslomus bernardini is close to C. occidentalis, but the head in the former is less 

eonic and the lower fins longer. Scales much crowded forwards, 75 in the lateral 

Jine, 31 before dorsal. D. 12; longer than high. Lips broad, withont cartilaginous 

sheath; the lower, as in C. occidentalis, deeply incised. Fontanelle large. Caudal 

‘lobes equal. 

‘8 Lat. 1. 73, in type of Campostoma ornatum. 

9'Lat. 1. 46, in type of C. formosulum. 

10 Campostoma nasutum is an ordinary :‘C. anomalum. 
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Identification. 

DION CAME PISCOP anew esteem a sees Hacer 
BPD ONG aTSOhemae eee oe see ee cneles 
EOTONd ar texGNSiS> s= cceecee\- Sae=acfelcee 
Dionda papalissco-tssesyooss-- sees = ence 

* Dionda argentosat 
TOON a CUEYSULIS Wee ease crocs Sai ee heels 
Oondamelanopslsoeon ees. 2 oe eae oe 
me 1OM CW arCOUCHIES tcjrsets als = a oat ate 
Dion day plumbeaee aaa see eel 
Diondayspadiceaet ss ceases sles ee 
Dionda grisea, (U. 8. Pac. R. R.)..----. 

* Hyborhynchus perspicuus ....-.----.--- 
iH yborbynehus) tenellus...- 2 sa-so5---- 
iyborhynchus) puniceus.--2----=-- 325. 

-aivborhiynchusicontertus--.--.-20- ---- 
“Pimephales maculosus...--.5-..- .---- 
Pimephales fasciatus .5:2--.-2-------. 

PAU OTMNA AN ALA 2 sterc ts citi ccs eole seas aes 
AU MOM a eV AGS enc te ce ele e eee el 

* Cochlognathus ornatus, (B. & G.)...---. 
VHybocnathus arcyritis . 92252 2.-2 42/5. =. 
Hybognathus evamsi..-.-...----..----- 

pulyboonavuhus placitus).-- 22222522. .2. 5. 
eA oranseambiCOlOLosn=eecccs ce ete 
BEAU MAN SCAODERA eco neice Sac cre se sre'c/ts 
PeAlm@ansea LOrMOsa" 2.222. =. <2 25--k 2-eee 
* Lavinia exilicauda, (B. & G.).-----.-.. 
BeloavinlapWALeN CUS, cscm - a= <a ae cree: see 
BeAT OV reUsiduCigia. soci oc - eee = o= S eee 
* Argyreus nubilus § 

Dionda episcopa, (Grd.). 
Dionda serena, (Grd.). 
Dionda episcopa, (Grd.). 

? Dionda serena, (Grd.). 
Dionda episcopa, (Grd. ). 
Dionda serena, (Grd.). 
Dionda melanops, (Grd.). 

? Dionda melanops, (Grd.). 
? Zophendum ? plumbeum, (Grd.). 
? Zophendum ?plumbeum, (Grd.). 
? Zophendum ? plumbeum, (Grd. ). 
Pimephales notatus, (Raf.). 
Pimephales notatus, (Raf.). 

? Zophendum ? plumbeum, (Grd.). 
Pimephales promelas confertus, (Grd.). 
Pimephales promelas confertus, (Grd. ). 
Pimephales promelas, (Raf.). 
Dionda amara, (Grd.). 
Dionda fluviatilis, (Grd. ). 
Cochlognathys ornatus, (B. & G.). 
Hybognathus argyritis, (Grd. ). 

? Hybognathus nuchalis, (Agass.). 
Hybognathus nuchalis placita, (Grd.). 
Algansea bicolor, (Grd.). 
Algansea obesa, (Grd.). 
Algansea symmetrica, (B. & G.). 
Lavinia exilicauda, (B. & G.). 
Lavinia exilicauda, (B. & G.). 
Rhinichthys cataracte dulcis, (Grd.). 
Agosia nubila, (Grd.). 

1 This species has been lately fairly described by Professor Cope, under the name 

of Hybognathus flavipinnis. The suborbital bones in this and other species of ‘‘Dionda” 

are rather broad, much as in Hybognathus nuchalis. Wate lowe 

2This species has been described under the name of Hybognathus nigroteniatus 

Cope. 

3 This species seems to be identical with D. episcopa. 

4 This species seems to be also identical with D. episcopa. 

It has larger scales than D. episcopa, and rather smaller eye. Tate 34: 

Lat. 1. 36 to 39. 

Wate le oe 

5The types of Dionda serena and D. chrysitis much resemble each other, except 

that D. serena is much darker in color. 

length; depth 44. Eye 3} in head. 

Girard’s figure. (MEEK.) 

6D. melanops and D. couchi are little different. 

latter 6-36-35. 

tinct in D. melanops than in D. couchi. 

D. chrysitis has scales 5-32-4, 

Head shorter and body less deep than shown in | 

Both are deeper than the other Diondw ; depth 34 to 3% in length. 

D. couchi the lower jaw has a conspicuous dermal fold. 

melanops and obsolete in the other Dionde. 

(MEEK.) 

Head 4% in 

The former has scales 7-38-4; the 

In 

This is little developed in D. 

The black caudal spot is much more dis- 

7The original type of Pogonichthys symmetricus, B. & G., has no barbel, and the teeth 

are 4-5. Lat. 1.53. Depth 44 in length. 

formosa. 

Myloleucus. 

of this genus. 

Head 33 in length; cepth 33. 

head. 

It seems to be identical with Algansea 

The name Algansea should apparently supersede Leucos (preoccupied) and 

Algansea antica, Cope (type examined by me) seems to be a valid species 

The following notes may be added to Cope’s description: 

Head acute, subconic ; snout rather pointed, 4? in 

Insertion of dorsal midway between pupil and base of caudal. Mouth small ; 

jawsequal; maxillary 4in head. Pectoral short, not nearly reaching ventral. Lateral 

line decurved. Scales 10-49-6. Teeth 4-5, little hooked, with very broad grinding 

surface. 

8IT am unable to separate Apocope vulnerata, henshavii, rhinichthyoides, or couesi from 

A, nubila. A. oscula, Cope (not Grd.), is also the same, as is probably Apocope carring- 

toni also. The genus Apocope may apparently, without violence, be united to Agosia. 
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BPATOVLOUS OSCUIUS ee ce sone oe tele Serena Agosia oscula, (Grd.). 
Ariy ens MODIS =.=. .5 se ceerae se eee Agosia oscula, (Grd. ). 
ASOSIal ChLySOCaSteL-a aaa sees eee ee Agosia chrysogaster, (Grd.). 
ACOSIamMeballica cet mo 44. saeco 

* Pogonichthys inequilobus, (B. & G.).. - 
* Pogonichthys symmetricus, (B. & G.)-.- 
Ed Pognichthy s argyreiosus, (B. & G.)*..-- 
jeosonichthys communiss----5e4-> sess" 
mG ODO relidUSiaeeacueecee cl eee Ste ee 

sleucosomus pallidusssss2s-2 522-5 eaeeee 
* Leucosomus incrassatus .......-.-----. 
*sNocomis nebracensis! ...--- 22-22-20 
Exoglossum mirabile® 
Me darts daiSesa cert iocliciieme tease 
Cliola vigilax, (B. & G.)7 .----- Pi espe te 
Cliola velox. . 

PACH OVAEVAW DX eee ee oc eee steering eee 
eAlburnus dilectusi®:o ace cas oas saeee es 

Agosia metallica, (Grd.). 
Pogonichthys macrolepidotus, (Ayres). 
Algansea symmetrica, (Grd.). 
Pogonichthys macrolepidotus, (Ayres). 
Platygobio gracilis, (Rich. ). 
Hy bopsis gelidus, (Grd. ). 
Hybopsis estivalis, (Grd. ). 
Hybopsis amblops, (Raf.). 
Couesius dissimilis, (Grd. ). 
Semotilus atromaculatus, (Mitch.). 
Semotilus atromaculatus, (Mitch.). 
Hybopsis biguttatus, (Kirt. ). 
Phenacobius mirabilis, (Grd.). 
Meda fulgida, (Grd.). 
Cliola vigilax, (B. & G.). 
Cliola vigilax, (B. & G.). 
Cliola vigilax, (B. & G.). 
Notropis dilectus, (Grd.). 
Notropis umbratilis, (Grd.). 
Notropis amabilis, (Grd. ). 

'The type of Argyreus osculus has about 90 scales in the lateral line, and is identical 

with Apocope ventricosa. 

to be intended for Agosia oscula. 

The type of A. notabilis I cannot find, but the figure seems 

?The type of Pogonichthys argyriosus is the young of P. macrolepidotus, with the cau- 

dal lobe broken off. The genus ‘‘ Symmetrurus,” based on this species, is therefore val- 

ueless. 

5 Ceralichthys sterletus, Cope, seems to be identical with Gobio estivalis; the types 

have been compared by me. 

*Tnowregard Couesius milneri, Jor., Ceratichthys prosthemius, Cope, and Gobio plum- gs ) y ’ ) 

beus as identical. 

60; cross series 22, the lateral line much decurved ; 

head flattish above; barbel small, terminal. much as in Semotilus ; 

depth 4; eye 44 in head. 

5 Kxoglossum mirabile, Grd. = 

liosternus, Nelson. 

®Jn the types of Meda fulgida, the teeth are 2, 4 or 5-5, lor 2. 

Meda fulgida and Meda argentissina are, however, identical with Plagopterus, Cope. 

Couesius dissimilis has the scales larger than in C. plumbeus ; lat.]. 

the mouth obliqne, subterminal, 

Head 4 in length: 

Sarcidium scopiferum, Cope = Phenacobius teretulus var. ’ 

The genusis precisely 

apparently distinct species, although closely related. 

7Cliola vigilax, B. and G. = Cliola velox, Grd. = Cliola vivax, Grd. = Hybopsis tudita- 

nus, Cope= Alburnops taurocephalus, Hay = Hypargyrus tuditanus, Forbes. 

8 Alburnus dilectus, Grd. = Alburnus vligaspis, Cope. 

by me, have 11 anal rays. 

° Alburnus umbratilis, Grd. = Luxilus lucidus, Grd = Notropis nigripinnis, Gilbert. 

type of this species has 44 scales in the lateral line. 

The types of the latter, examined 

The 

Notropis macrolepidotus, Forbes, 

much resembles the young of this species, but is said to have rather larger scales. 

(6-40-3 instead of 9 or 10-44 or 45-4.) 

10 Notropis amabilis seems to be a valid species. 

made to the description as given in the Synopsis. 

Jaws equal; maxillary reaching front of eye; finsshort; dusky blotch at base 

Head 4}$ in length; depth 5. A.i. 8. Scales 5-34-3. 

Srons. 

of caudal very faint. 

The following additions may be 

Head less acute than in N. rubri- 
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TAU burmusmmeralops! <ccenc- 2 oo~ = o-= Notropis swaini, (Jor. & Gilb.). 
SSA URMUS SOCIUISiEc ee cl ante cei ys Sete = eleiers Notropis socius, (Grd.). 
SAlburnops DlenMMUs 3s s— cee — o-oo 
Album ops ShumMandieen = .-.co14- sai 

*Alburnopsallecebrosus*..-.----=.------ 
eA CO OMOMALOLM Uh ars ctercc\are wine cscs cic elas c=) 
Codomawattabay seo c= m= eco ns eae 
lat eyEUS tyPICUS) sec cce os ses sees see 
Plaroy rus WOW MAN Soo. s4-.552 2. sic 
Cyprinella bubalina, (B. & G.) .--.-.-- 

a Oyprimella wmbrosas = 22. <-2-2--- -.5<-: 
a Cy prinella ounnisoni®: 52. -.. 2-45-66. 
meyprinella beckwithi7 -...-.-... -..--- 

1 Notropis swaini, Jordan & Gilbert, nom. sp. nov. = Alburnus megalops, Grd. 

Notropis blennius, (Grd.). 
Notropis sp. 
Notropis illecebrosus, (Grd. ). 
Notropis ornatus, (Grd.). 
Notropis vittatus, (Grd.), 
Notropis megalops, (Raf. ). 
Notropis megalops, (Raf.). 
Notropis bubalinus, (B. & G.). 
Notropis bubalinus, (B. & G.). 
Notropis bubalinus, (B. & G.). 
Notropis bubalinus, (B. & G.). 

The 

name megalops is preoccupied in the genus Notropis; we therefore propose for this spe- 

cies the new name Notropis swaini. The following description is taken from specimens 

obtained by Professor Gilbert and the writer in the Rio Comal at New Braunfels, Tex. 

These have been compared with types of Alburnus megalops and Alburnus socius in the 

Philadelphia Academy : 

Body moderately elongate, somewhat compressed, a little more robust than in N. 

rubrifrons; back a little elevated. Head rather short and broad, the interorbital 

space somewhat convex, its width about two-thirds that of the eye. Eye very large, 

22 in head, about half longer than the rather obtuse snout. Mouth large, oblique, the 

lower jaw slightly projecting ; the maxillary reaching nearly to front of pupil; its 

length 24 in head. Fins small; dorsal inserted somewhat behind ventrals. Lateral 

line decurved ; scales large, 16 before dorsal. 

Head 4{ in length; depth 44. D.9. A.9. 

with little, if any, grinding surface. 

Color greenish, the scales above dark edged; a plumbeous band along the sides, 

which does not form a distinct spot at base of caudal; dark dots along lateral line; 

a dark vertebral streak; fins pale. 

This species is common in the outlet to the Comal Spring at New Braunfels. The 

largest specimens taken are a little over 2 inches in length. Some of these are num- 

bered 36529 in the U. 8. National Museum. 

2A type of Alburnus socius in the museum of the Academy belongs to a species 

apparently different from N. swaini (megalops). N. sociusis deeper, the depth being 

44 in length; the head is 4 in body, the eye smaller, 3 in head. The head is rather 

deep and flattish above ; maxillary extending to past front of eye ; lower jaw longest. 

A. 10. Lat. 1.33. Color paler, the sides without dark dots. 

3In one of the types of Alburnops blennius the teeth are 1,4-4,0. The snout is 

a little more convex than in A. illecebrosus. The anterior suborbital is in A. blennius 

rather broad, but in A. illecebrosus very narrow. Both species are brightly silvery. 

Tam unable to identify A. shuwmardi, the types being lost. 

4 Alburnops illecebrosus type. (Phila. Acad.) Head 44; depth 44. D.8. A.9. 

Scales 6-36-3. Teeth 2, 4-4, 2, little hooked, with narrow grinding surface, and the 

edges of the first very slightly crenate. Thirteen scales before dorsal. Eye 33 in head. 

Snout rounded, 45 in head. Mouth oblique; upper lip on level of pupil. Maxillary 

3% in head, reaching front of eye. Color pale, a very bright silvery band along sides, 

about as wide aseye. (MEEK.) 

»’The types of Cyprinella umbrosa have 32 to 35 scales in the lateral line. 

doubtless identical with the prior-named bubalinus. 

6 The types of C. gunnisoni seem to be the young of N. bubalinus. Lat. 1, 34. 

7 Cyprinella beckwithi seems to be identical with C. wmbresa; the differences noticeable 

seem to be due to the small size of the specimen of C. beckwithi examined. Scales 

7--34-4,  (MEEK.) 

Seales 6-35-3. Teeth 2, 4-4,2, hooked 

They are 
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Name. Identification. 

i Cyprinella suavis! -.-----. ---- ---- =. -- ? Notropis lutrensis. 
Cyprinella lepida 2+ -..22---.--2-2-.--| / NOtropis sp. 
@yprime)lamobatar e260 os nese sas ae ee at Notropis notatus, (Grd.). 

* Cyprinella whipplei®.....-. ..-.--.---| Notropis whipplei, (Grd.). 
* Cyprinella macrostoma?t..........-..-.| Notropis macrostomus, (Grd.). 
fC yprinell avers tans sn seers settee arate Notropis venustus, (Grd.). 
* Gunrinelie ENS ooo ceo oe Bercodbee dues ¢Notropis notatus, Gud)? 
Cyprinella luxiordesss-css == 5-)s= =e ? Notropis macrostomus, (Grd.). 
Cy prinellallioubrissase essences == eee ? Notropis macrostomus, (Grd. ). 

t Cyprinella ludibunda? ..- ------| Notropis ludibundus, (Grd.). 
* Moniana lutrensis,® (B. & G. ). :-------| Notropis lutrensis, (B. & G.). 
Monianayleonina smear ees see <= Notropis leoninus, (Grd.). 

!1Two very small specimens of Cyprinella suavis are in the museum of the Academy. 

Head 4} in length; depth 34; eye 4 in head; snout rather pointed ; maxillary scarcely 

reaching eye; 4 in head. Body elliptical, rather deep. D.8. A.9. Seales 5-32-3; 

15 before dorsal. (Mrrx.) This description indicates Notropis lutrensis. 

2 The specimens which we suppose to be types of Cyprinella notata consist of one 

Notropis lutrensis and two of another species, closely allied to N. cercostigma, but with 

larger scales (lat-1. 34) and faint candalspot. The latter species may retain the name 

of Notropis nolatus. 

3 Cyprinella whipplei, Girard, 1856 = Cyprinella analostana, Girard, 1859. 

4 Cyprinella macrostoma is apparently a valid species. The description in the Synop- 

sis is from the type. 

5 Two types of Cyprinella venusta (140 8.I.; Rio Sabinal) are in the museum of the 

Academy. These have head 4 in aaihs ; depth 3%; scales 5-31-3; 15 before dorsal. 

Teeth 4-4. Eye 3?in head; snout4. D.7. A.8. Maxillary reaching front of eye, 3in 

head. Mouth very eblique; jawssubequal. Scales larger than in most related species. 

Brownish above, with a silvery reflection along sides. A round black spot at base of 

caudal as large as eye. 

This species is distinct from C. texana. The eye is smaller, the mouth more oblique, 

and the snout more pointed in C. venusta than in C. terana. The caudal spot is much 

more distinct in the former than in the latter. (MEEK.) 

From the above description it would appear that this species is distinct from the 

common Notropis cercostigma (= Luxilus chickasavensis, Hay = Cliola urostigma, Jordan 

& Meek), with which species I had recently identified Girard’s description. N. stigma- 

turus, Jordan=Cyprinella calliura, Jordan, is very close to N. cercostigma, differing 

chiefly in the smaller scales (44 instead of 38). 

6 One specimen of Cyprinella texana (128 8.1., from Rio Salado) is in the museum 

of the Academy. 

Head 4; depth 32. D.7,A.8. Scales 5-35-3. Teeth 4-4. Eye 3in head; snout 

34; 15 scales before dorsal. Mouth small, little oblique; the snout blunt, projecting. 

Maxillary 33 in head, not quite reaching front of orbit. Mouth more inferior than is 

shown in Girard’s figure; the snout more blunt. Caudal spot faint. (MEEK.) 

This species is perhaps identical with NV. notatus. It can hardly be the young of 

N. cercostigma. 
7 One specimen of Cyprinella ludibunda, 14 inches long (S. I., 132, from Cottonwood 

Creek), is in the museum of the Academy. 

Head 4; depth 4%. Eye 3in head; snout 4. D.8,A.7. Scales 4-31-3; 13 before 

dorsal. Mouth oblique; maxillary 32 in head, its tip reaching front of eye. First 

rays of dorsal reaching beyond last when depressed. Scales dusky above. 

8 Moniana lutrensis, B. & G. = Moniana pulchella, Grd.= Moniana gracilis, Grd. = 

? Moniana letabilis, Grd. = Moniana couchi, Grd. = ? Cyprinella suavis, Grd. = Moniana 

gibbosa, Grd. = Moniana jugalis, Cope = Hypsilepis iris, Cope = Cyprinella billingsiana, 

Cope = Cyprinella forbesi, Jor. . ; 
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Name. Identification. 

peMonianardeltciosal sacs. soos eo e Notropis deliciosus, (Grd.). 
mMloniana proserpina2 =. s----1s26 = Notropis proserpina, (Grd.). 
* Moniana aurata3...............--..---| Notropis proserpina, (Grd. ). 
Moniana complanata ........---...---- Notropis leoninus, (Grd.). 

+t Moniana letabilis4................-....| Notropis lutrensis, (B. & G.). 
evMoniana pulchellac sta. osm aces - eos Notropis lutrensis, (B. & G.). 
Mon Tan aati Pid aes eso to masse era ae Notropis leoninus, (Grd.). 
Tv Onan ay COUCH ayer ae ae qe cere a -Se oe Notropis lutrensis, (B. & G.). 
ie Vontana Putilaie ssn se sete cas cce fee cee Notropis Intrensis, (B. & G.). 
MOnIANAMIt Gd os -cecee ceies ao seJsceneoeai) NObropis mitidus, (Gra): 
TeMoniana fOLTMOsa es: oes soso seas fos sie Notropis formosus, (Grd.). 
“Moniana gracilis” ...-...:-...-----~.--|  Notropis lutrensis, (B. & G.). 

1 Moniana deliciosa, Grd., seems to be identical with Hybopsis missuriensis, Cope, 

Notropis stramineus, Cope, seems to be a variety of the same species, with the scales 

slightly larger, on an average. Hybopsis longiceps, Cope, and H. volueella, Cope, are but 

slightly different, and are all probably varieties of N. deliciosus. 

2 One of the types of Moniana proserpina (117 8. I., Devil’s River, Texas) is in the 

museum of the Academy. 

Length 2 inches. Head 3%; depth4. D.7.,A.7. Fourteen scales before dorsal. Scales 

6-35-3. Eye 4in head; snout blunt, 34in head ; mouth subinferior, nearly horizontal ; 

upper on level of lower edge of orbit. Top of head rather convex, with a slight 

median crest. Body rather robust; the ventral outline nearly straight; the back 

elevated. Color brownish above, rather silvery on sides and below, but with no 

evident silvery lateral band. A blackish metallic band made up of dark punctula- 

tions running from upper edge of preopercle to upper edge of base of caudal. 

This is identical with the type of Moniana aurata (118 S.I., from Piedrapainte, 

N. Mex.). (MEEK.) = 

3 The specimens of Moniana aurata are tuberculate males, apparently of the same 

species as the types of Moniana proserpina. Compared with N. lutrensis, N. proserpina 

has the mouth smaller and more inferior, the snout and head heavier and more obtuse, 

and the body rather less deep. The males show a dusky humeral bar,as in M. 

lutrensis, and a faint, dusky, horizontal stripe. 

4 Moniana letabilis (S. I., 120, Hurrah Creek, 1% inches long) seems to be indistin- 

guishable from the young of N. lutrensis. Head 4 in length; depth 33. Scales 6-35-3; 

sixteen scales before dorsal. Eye3}in head. Mouthvery oblique ; maxillary reaching 

front of eye. (MEEK). 

5 Moniana pulchella, Grd., is unquestionably identical with N. lutrensis. We have 

compared the types with those of the latter, and with the types of MW. jugalis, Cope, 

as well as with numerous specimens collected by Jordan & Gilbert in the streams 

about Fort Smith. 
6 The types of Moniana frigida differ from N. lutrensis chiefly in the larger number 

of scales (37) in the lateral line. The body is also rather more elongate than usual 

in N. lutrensis. I think that leonina and complanata will be found to be identical with. 

M. frigida, but I am unable to find the types of either. 

7The types of Moniana couchi, rutila, and gracilis are all small fishes, mostly in poor: 

condition. They are indistinguishable from the young of luirensis. (MEEK.) Speci~ 

mens of gracilis are also in the National Museum. They seem a little slenderer tham 

the average lutrensis, but probably all belong to that species. 

8 Moniana nitida seems to be a valid species allied to Notropis deliciosus. A descrip- 

tion will be given elsewhere. 
9 Moniana formosa (114 S. I., Rio Mimbres) seems to be distinct from all of the other 

species. Head 32; depth 34. D.8. A.8. Scales 7-43-4; 23 scales before dorsal. 
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Name. Identification. 

Moniana, cibbosas--.-- 225. -na-seeeceee Notropis lutrensis, (B. & G.). 
Moniamaytristise. oseec se a-aseee ees oer Notropis sp. 

* Richardsonius lateralis ...-....-..----- Richardsonius lateralis, (Grd.). 
* Luxilus occidentalis, (B. & G.)!...--.-- Luxilinus occidentalis, (B. & G.). 
Sixtus le ptOosOmuUsia= eee een h eee eee Notemigonus chrysoleucus. 
Mua SSOCOS eyes octet oe aes Notemigonus ? chrysoleucus. 

1f ipa hi RNG MNS S46 Sas se 5bn coees bec] Notropis umbratilis, (Grd.). 
* Semotilus macrocephalus ..-.-..-:-.--- Semotilus atromaculatus, (Mitch. ), 
*Semotilus speciosus .... .- Peeom seme es Semotilus atromaculatus, (Mitch.). 
i@liaro a Cobibisimasses sce a ae oe eae Tiaroga cobitis, (Grd.). 
Gilan(Species) Ses pecesstsaee sem eae eens Gila (species). 
PRigoma, (SPECles)) Ose eso Seat ienee ee Squalius (species). 
@heondag (SPECIES) Cases eee ee eae eee Squalius (species). 

Eye 33 in head, slightly longer than snout. Snont formed asin N. lutrensis ; the mouth 

oblique. Maxillary 34 in head, reaching past front of orbit. Form fairly represented 

in Girard’s figure, but the caudal peduncle rather more attenuate. 

Some blackish dots along the posterior margin of each scale; a dusky band mixed 

with silvery along sides. A brownish spot as large as pupil on base of caudal. 
Teeth 4-4. 

'Luxilinus, Jordan; type Luzilinus occidentalis, B. & G. This genus is allied to 

Notemigonus, differing in having the belly nowhere carinated, the ventral line behind 

ventral fins being covered with ordinary imbricated scales. Teeth 5-5, with entire 

edges and strong’ grinding surface. Gill-rakers slender, of moderate length. Intes- 

tine short, but more elongate than in Notropis. 

*The type of Luvilus leptosomus is in bad condition. It is not evidently different 

from Notemigonus chrysoleucus. 

’The type of Luvilus seco (in the Academy at Philadelphia) is a young Notemigonus 

not evidently different from N. chrysoleucus. It has A. 13 or 14; lat. 1. 55; teeth 5-5 

mouth very small; lateral line decurved; a dusky spot at base of caudal. 

*Two specimens (56 S. I., 34 inches long) of Luxilus lucidus, Girard, are in the muse- 

um of the Academy. Head 4; depth33. D.8; A.11. Scales 7-40-3; 25 scales before 

dorsal. Teeth 2,4-4,2, with oblique grinding surface. Ventral line covered with 

scales. Eye =snout, 33 in head. Insertion of dorsal midway between base of cau- 

dal, a point just behind tip of snout. Lateral line decurved. Scales before dorsal 

much crowded... Mouth oblique, the maxillary reaching front of orbit, 34 in head. 

Base of anal 14 in head. (MEEK.) 

This species is apparently identical with Notropis umbratilis, described from the 

same region. 

5A type of Tiaroga cobitis, in the Philadelphia Academy, has been examined by me. 

The genus is evidently a valid one, and very distinct from Notropis, approaching 

most nearly to Rhinichthys. The following are my notes on the specimen examined: 

Body decidedly elongate, loach-like, subfusiform, little compressed, covered with 

minute scales. Head small, subconical, depressed. Mouth very small, terminal, 

oblique, without barbels, the maxillary 4 in head, not reaching nearly to eye. Pre- 

maxillary not protractile. Lips fleshy. Lower jaw included. Eye moderate, placed 

high, nearly midway in head, its length 33 in head. Isthmus very wide. Ventrals 

slightly in advance of dorsal. Fins all high, the first (rudimentary) ray of dorsal 

somewhat enlarged. Pectorals reaching ventrals ; ventrals past front of anal. Head 

44 in length: depth 6. D.8,A.7. Lat.1.60 to 70 (not to be counted exactly). Teeth 

apparently 1, 4-4, 1, extremely small, apparently without grinding surface. 

®T here omit all reference to the species of Gila, ‘‘ Tigoma,” and ‘‘ Cheonda,” not 

having yet re-examined Girard’s types, and having therefore nothing to add to the 

account given in the Synopsis. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 127 

Name. Identification. 

* Siboma crassicauda, (B. & G.)! ......-- Squalius crassicauda, (B. & G.). 
NIDOMALALTATI A 2s se ose. ees ace inem ee Squalius atrarius, (Grd.). 

peeuychochellusmapax asses =. 5-ccsele- sce Ptychochilus rapax, (Grd.). 
peliyChochellus lClUSis=2 222. sce eeeeee Ptychochilus lucius, (Grd. ). 
*Ptychochetlus vorax-.---..-..---------| Gilajgrahami, (B.& G.). 
Ey bornathuseteguuss soe. .sseee ceceee Hybognathus nuchalis regia, (Grd.). 

Seudsonius fuyiatilist=-... ss-c--+ccee Notropis hudsonius, (Clinton). 
EMG SOMIUS AM ALUS? sco. = 2 cclcee oe Notropis hudsonius amarus, (Grd.). 
EybOpsisiwinehelline.- =o. cece sseusse- Hybopsis amblops, (Raf. ). 
Clinostomus funduloides.......-...-.. Squalius funduloides, (Grd.). 
@linosbomus atimise: +2. .2o>sssceces eee Squalius vandoisulus, (C. & V.). 
Clinostomus carolinus.............---. ? Squalius vandoisulus, (C. & V.). 
AUDUIMUSepldmlosea cee sees sects Notropis sp. 
plaroyrus argentatus.-s-22-..0-5-+..-- Notropis megalops, (Raf. ). 
Ceratichthys leptocephalus..........-.. Hybopsis sp. 
Nocomis! bellicus: 82222 - so enc ceacs soe Hybopsis biguttatus, (Kirt. ). 

'This is Leuciscus gibbosus, Ayres, as stated in the Synopsis, p. 240. The name Leu- 

ciscus gibbosus is, however, preoccupied by Storer, 1845. The appropriate specific 
name crassicauda should therefore be restored. 

*It is probable that Tigoma squamata, Gill, and Squalius rhomaleus, Jordan & Gil- 

bert, are both based on specimens of Siboma atraria, Girard. 

* The only tangible character by which I can separate the type of Ptychochilus rapax 

from the ordinary Pt. oregonensis is this: the scales before the dorsal fin in rapax are 

much smaller than in oregonensis, there being about 49 scales in the former and 42 in 

the latter on the median line before the dorsal. 

*The specimen from Lake Superior described by me (Bull. U.S. Nat. Mus., X., 60, 

1877) as Luxilus selene, is identical with the types of Hudsonius fluviatilis. 

°The only character by which I can separate N. amarus from N. hudsonius is the 

number of the teeth, 1, 4-4, 0, or 1 in amarus ; 2, 4-4, 1 in hudsonius. All specimens 

examined from Pennsylvania, New York, and the Great Lakes are hudsonius; those 

from Virginia to Georgia seem to be amarus. I cannot distinguish from amarus either 

the types of Alburnops saludanus, Jordan & Brayton, or those of Hudsonius euryopa, 

Bean  Hybopsis storerianus, confounded with N. amarus by several writers, is a dif- 

ferent fish, belonging to another genus ( = Ceratichthys lucens, Jordan). 

INDIANA UNIVERSITY, April 23, 1885. 
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ON THE DEVELOPMENT OF VIVIPAROUS OSSEOUS FISHES. 

By JOHN A. RYDER. 

INTRODUCTORY. 

The following paper is intended to give a summary of our knowledge 

respecting the best known of the truly viviparous osseous fishes char- 

acterized by an intrafollicular or intraovarian development. The only 

memoirs of importance which have not been consulted in the prepara- - 

tion of this series of notes is that by Rathké,* on Zoarces viviparus, and 

that by Duvernoy on Pecilia surinamensis, which is cited at another 

place. 

The preliminary notice published by me on the development of Gam- 

busia appeared nearly four years ago, and left the subject in a very 

incomplete state. What is here added on the anatomy of the embryos 

and the follicles may, I trust, be of interest to morphologists. 

The new observations here recorded on the changes undergone by 

the embryos of the Ebiotocoids during gestation, relate to the devel- 

opment of the intestine and the vascular supply of the median fins, 

both of these organs also undergoing other changes which have appeared 

to the writer to have considerable significance. 

Some apology may be necessary for the long extracts which I have 

incorporated from the paper by Professor Wyman and Dr. Girard’s re- 

port, but I think the student who wishes to be spared the vexatious 

task of finding and consulting authorities will be rather gratified than 

otherwise to find the American contributions to the subject thus brought 

‘together. 

I.—THE DEVELOPMENT OF ANABLEPS. 

Wyman’s memoirt on Anableps contains such valuable observations 

and reflections on the viviparity of fishes that I will here reproduce the 

most important parts of his paper entire. as follows: 

‘‘ Extended observations have proved that a large number of species 

of fishes, belonging to many genera, are truly viviparous, the foetus 

passing through a real gestation by the parent before its development 

is complete. These viviparous fishes may be divided into two groups, 

according to the position occupied by the embryo during the period of 

its growth. 

‘“‘T. In the first group may be arranged those fishes in which the 

* Bildungs- und Entwickelungsgeschichte des Blennius viviparus oder des Schleim- 

fisches. Abhandl. zur Entwickelungsgeschichte. Zweiter Theil, Erste Abh., pp. 1-68 

‘pls. 5, 4dto, Leipsic, 1833. 

t Observations on the development of Anableps Groncvii (Cuv. & Val.). By Jeffries 

‘Wyman, M. D., Bost. Journ. Nat. Hist, vi, 1850-57, pp. 432-443, pl. xvil. 
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ovum leaves the ovary in an undeveloped state, and in which the process of 

evolution is not commenced until it reaches the lower portion of the oviduct. 

The species which this group comprises are nearly all, if not all, Pla- 

giostomes. The best known are Spinax, Carcharias, Mustelus, Galeus, . 

and Jorpedo. Although they are usually classified among the lowest 

of fishes, it is in some of them that the process of reproductien be- 

comes most nearly analogous to that of the highest Vertebrates. Not 

only does the yelk reach proportions like the yelk of birds, but the 

yelk-sac itself plays the part of an allantois and forms an organ analo- 

gous to a placenta. In Spinax.the vessels on the surface of the vitel- 

line sac are brought into close contact with the highly-vascular folds 

which line the oviducts. But in Carcharias, as Miiller has demonstrated 

in his memoir on the subject, not only is there an approximation of the 

foetal and maternal vessels, but the surfaces of the yelk-sac and of the 
oviduct are both deeply convoluted, and the projections of the one are 

admitted into and embraced by the concavities of the other, and the 

opposing surfaces become adherent even. In both Spinax and Car- 

charias the necessary conditions exist for the reaction of maternal 

and foetal blood upon each other, as in the case in the mammalia, but 

to a much more limited extent.* 

“TI. In the second group those fishes are comprised in which the ges- 

tation is either wholly or in part ovarian, the last stages only of the pro- 

cess usually occurring in the oviduct. Among the genera included in 

this division are Stilurus,t Blennius,t Anableps,§ Pecilia,|| and Embiotoca.] 

In all of these genera impregnation takes place in the ovary, and, as 

seems probable, while the ovum is still invested with its original envel- 

opes. In Blenny, Rathké has shown, the ovarian gestation having con- 

tinued about three weeks, that about the end of September the sac rup- 

tures, and that the embryo is discharged into the central cavity of the 

ovary, which is in fact the oviduct; here the foetus remains till the be- 
ginning of January, when it is born. In Pecilia the fetus is liberated 

and escapes into the oviduct towards the end of gestation. Valenciennes 

has given several details in relation to the development of -Anableps 

Gronovii, made for the most part upon specimens in an advanced stage 

of foetation, the smallest embryo being more than an inch long. He 

* Dr. John Davy has shown that in Torpedo the embryo is nourished at the expense 

of materials furnished by the parent, since the mature fostus weighs more than twice 

as much as the egg at the time development commenced. Philos. Trans., 1834. On 

the Development of the Torpedo. 

t Cuvier et Valenciennes, Hist. Nat. des Poissons, t. i., p. 540, 1828. 

t Rathké, Mem. sur la Develop. de ’Homme et des Animaux, 2™¢ partie, Leipsic, 1833. 

§Cuv. and Valenciennes, Hist. Nat. des Poissons, t. xviii, p. 245, Paris, 1846. 

||Duvernoy, Ann. des Se. Nat., t. i, 3°, ser., p. 313, 1844. 

q Agassiz, Am. Journ. of Science, xvi, 2d ser., Nov., 1853. 

Proc. Nat. Mus. 85 9 
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found only seven or eight foetuses in the so-called uterus of each female, 
and each of the young was surrounded by a distinct sac, which he re- 

gards as simply an enlargement of the original envelope of the ovum. 

The mature foetus he found to be more than one-fourth as long as the 

parent, and except for the non-development of the ovary was constituted 

in every respect like the adult, as regards both its internal and external 

structure. 

‘6 For the specimens of Anableps Gronovii upon which the following ob- 

servations were made, I am indebted to the liberality of Dr. Francis W. 

Cragin, United States consul at Paramaribo, in Surinam. Among them 

were three males and five females, four of which last were in different 

stages of gestation. The different individuals varied from 353 to 94 

inches in length, the females being much longer than the males. 

“T, The smallest female measured 34 inches in length, but on careful 

examination no traces of an ovary were discovered ; its development did - 

not appear to have commenced as yet. 

“TT, The next specimen measured 7 inches in length and the ovary 

was in a state of gestation; the foetuses, four or five in number, meas- 

ured but five-eighths of aninch. The ovary appeared single externally ; 

was invested with peritoneum, which was supported by a more firm but 

thin membrane of condensed areolar tissue; on cutting through this the 

interior was found filled with sacs corresponding in number to the fe- 

tuses and united to each other and the ovarian walls by a very loose 

areolar tissue. They had no communication of any kind with each 

other. With the aid of the point of a needle the sacs were easily de- 

tached and removed entire with the inclosed fetus; the enveiope was 

much larger than was necessary to hold the embryo, and the space be- 

tween the two was filled with a fluid, a portion of which (albumen ?) had 

been coagulated by the action of the alcohol. In each instance it was 

ascertained that the young had no connection whatever, vascular or 

otherwise, with the walls of the sac which inclosed it. 

“The external characters of the embryo even at this early stage, as 

regards its general form and the fins, resemble those of the adult; but 

no longitudinal black bands were yet visible on the sides; the eye had 

not acquired the prominence of that of the adult, the cornea was not 

divided by a transverse band, and the pupil existed in the form of an 

oval, with its long diameter in a vertical direction, but the sides of the 

iris had just commenced extending towards the center in order to form 

the two lamin, which in the adult give the pupil its singular shape. 

The umbilical sac forms a spheroidal mass about one-fourth of an inch 

in diameter, and is sutticiently transparent to allow the folds of the in- 

testine which fill it to be visible. Externally the sac is covered with 

what appear to be parallel projecting lines, extending from the sides of 

the abdomen to its most prominent part. These Valenciennes describes 

as ‘vascular strie’ (stries vasculiformes).* Such was not the nature of 

* Op. cit., ex fol. de planche, 539. 
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these markings in the specimens which I examined ; but, when placed 

under the microscope, were found to form a peculiar structure, which 

possibly may have some connection with the process of nutrition in their 

peculiar mode of gestation. 

‘The sac itself seemed nearly homereneoust in structure, but the striz 

are made up of spherical, or in some cases pyriform or cylindrical, 

papille or villi, projecting from the surface and arranged so nearly 

together in a linear series as to give the appearance of a continuous 

band. In regard to the minute structure of these papilla, as far as it 

could be determined from an alcoholic specimen, they consist externally 

of an exceedingly thin membrane, inclosing a vast number of minute 

granules; no vessels were seen in connection with them nor in the mem- 
brane to which they were attached. There was no appearance of any 

communication between the cavity of the papilla and that of the mem- 

brane to which it was attached. Within the latter, but more nearly in 

contact with the intestines, there was a second more delicate membrane, 

which seemed to be a continuation of the parietal peritoneum. No 

traces of the yelk were found in connection with the intestines. 

‘TIT. The third specimen is much longer and measures 10 inches in 

length; the ovary had been ruptured, so that some of the foetuses had 

escaped into the cavity of the abdomen, but the whole number of young 

taken from the parent was much greater than in the preceding case, 

namely, eighteen ; one of these was projecting from the genital opening. 

They generally resembled the preceding except in size, though the eyes 

had become more prominent, and the iris now exhibited its lateral pro- 

jections sufficiently developed to give the pupil the shape of a dumb- 

bell. The umbilical sac has become much larger than in the embryos 

first described, and measures three-eighths of aninchin diameter. The 

papille of the yelk-sac are much more distinct, and contain colored 

granules. The yelk-sac communicates with the cavity of the abdomen 

by a long fissure extending from a point just behind the union of the 

opercula nearly as far as the anal opening, consequently beyond the ven- 

tral fins. It is from the circumstance just mentioned, doubtless, that 

an explanation is to be found of the non-union of the ventrals in the 

adult. The scales terminate abruptly at the edge of the fissure. The 

intestine, as in the first described embryos, were invested by the internal 

sac, which was regarded as parietal peritoneum. No bands were visible 

on the flanks of the body, nor were the anal fins yet modified to mark 

the sexes. A rudimentary liver is visible in these specimens, extending 

backwards on the left side of the intestinal mass. The intestinal canal 

is of almost uniform size throughout, there being no distinction between 

intestine and stomach. 

“TV. This specimen measured a little less than 10 inches in length, but 

the embryos were of much larger size, having a length of 24 inches; 

the umbilical sac had disappeared, but the fissure on the under side of 

the abdomen still remained, and, what seems quite remarkable, had 

grown in dimensions just in proportion to the entire foetus, so that in 
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these specimens it measured 1 inch in length, and was consequently 

longer than the whole embryo of the first specimen noticed above. The 

edges of the fissure were united by the intermedium of a thin membrane, 

without scales, on which no papill~@ were noticed, and was sufficiently 

lax to allow the edges of the fissure to separate from each other to a 

slight extent. The transverse band upon the cornea was now distinct, 

though it had not yet become as opaque as in the adult. 

‘‘Seven foetuses were found in the ovary; on the sides of them one or 

two dark longitudinal 1] nes were now visible; the general form of the 

body had assumed more precisely that of the adult, and, as noticed by 

Valenciennes, the intestines had obtained their permanent form. The 

external sexual characters were not visible in any of the specimens ex- 

amined, though they were seen and figured in specimens of about the 

same size by Valenciennes. 

“All of the foetuses of this female had escaped from their original 

sacs (no traces of which were now visible) and were all contained in one 
large cavity formed by the dilated ovary which now had become analo 

gous to an uterus and extended from the genital opening as far forwards 

as the bases of the pectoral fins. The walls of this ovarian sac were suf- 

ficiently thin to allow the foetuses to be seen through them. On its in- 

ner surface, as well as on that of some of the other specimens, were to 

be seen numerous immature ova, some of them microscopic and others 

as large as the sixteenth of aninch in diameter. The co-existence of 
immature ova on the walls of the ovarian cavity with foetuses in it cor- 

responds with what was noticed by Duvernoy in his investigations of 

the embryology of Peecilia.* The more minute ovarian eggs, though 

for along time macerated in alcohol, yet preserved their microscopic 

characters to a remarkable degree. The smallest consisted of a cell, in 

the center of which a nucleus was visible, and around this last were a 

few granules. In the larger ova the granules have become more and 

more abundant, and in some instances obscure the nucleus or germ-cell. 

After the egg has increased to a certain size, a clear space appears ex- 

terior to the vitelline membrane, which gradually increases to nearly 

twice the diameter of the egg itself. This clear space is limited by the 

substance of the stroma, which becomes condensed around it and thus 

forms a distinct sac. If the ovum be compared to that of a mammal, 

then the sac just described may be said to be analogous to a Graafian 

vesicle; that is, the egg of the fish floats free in a sac much larger than 

itself, just as the mammiferous egg does in the vesicle of De Graaf. 

There were no intermediate conditions between this and the impreg- 

nated condition to enable me to determine whether or not it is this sac 

which formed the external covering of the foetus. Valenciennes seenis 

to adopt the idea that it does, and compares it toa chorion.} If this view 

* Sur la developpement de la Pecilia surinamensis, Ann. des Sci. Naturelles, 3° ser., 

i, p. 313, 1844. 

+ La cellule qui contient un oeuf fécondé s’aggrandit et finit par former une sorte 

de chorion. Op. cit., t. xviii, p. 261. jf 
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of its nature be true, then there seems no alternative, since develop- 

ment advances so far before the sac ruptures, but to suppose that im- 

pregnation must take place through its parietes and that the sperma- 

tozéon cannot enter bodily into the substance or even come in direct 

contact with the vitelline membrane of the egg except through the walls 

of its outer covering, which is not probable. It would seem that it must 

act simply by its presence on the surface of the egg-sac or by an endos- 

mosis of its fluid contents through the membranes by which the ovum 

is invested.* 

“A microscopic examination of the egg-sacs in the advanced foetuses 

proves conclusively that they do not consist of loose areolar tissue only, 

as Stated by Valenciennes,} but that while the tissue in question forms 

the basis of them, they are in reality highly vascular, large trunks and 

minute ramifications of vessels being easily traced by the aid of the 

coagulated blood which they contain. 

‘““Tn comparing foetuses of different stages of development together, 

a very interesting question is presented to us in connection with their 

growth. In the smallest specimen examined, the yelk was no longer 

visible; it had been wholly consumed in supplying materials for the for- 

mation of the embryo; and yet subsequent to this disappearance of the 

yelk, the embryo, while still in its ovarian sac and cut off from all ex- 

ternal communication, continues to increase in size, and grows until it 

acquires the length of an inch and a quarter, which gives the size of 

the longest foetus which our specimens furnished. Even the umbilical 

sac and the fissure which succeeds it continue to grow after the yelk 

has disappeared. Asa general rule among oviparous fishes, the yelk 

supplies all the material required for the growth of the foetus; and the 

same holds good with regard to nearly all Batrachians,t to scaly rep- 

tiles and birds. So general has this rule been believed to be, that none 

but mammals have been supposed to contribute anything beyond the 

inaterials of the egg to the support of the young. But recent observa- 

tions go to prove that some fishes, such as the Torpedo among the 

Plagiostomes, the Embiotoca among osseous fishes, ave to be placed in 

the same category as mammals, in relation to the fact of being nourished 

by the parent during gestation, although neither a placenta is formed nor 

does any direct vascular communication whatever exist between the 

foetus and the maternal circulation. We cannot explain the growth of 

the foetal Anableps by any other hypothesis than that it is nourished by 

a fluid secreted by the walls of the sae in which it is lodged in the 

earlier stages, or by the parietes of the general ovarian cavity in which 

the foetuses are received towards the end of gestation. The high de- 

gree of vascularity of the egg-sac is favorable to this supposition. As 

[*See description below of the follicular pore in Gambusia. ] 

t Op. cit., p. 261. 

{ The only exception among Batrachians, as yet noticed, is found in the Pipex of 

South America. See Observations on Pipa Americana, by Jeffries Wyman, M. D., in 

American Journal of Science, 2d series, vol. xvii, p. 369. 
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the body of the foetus at a very early period becomes covered with scales, 

absorption could only take place through the intestinal canal or by the 

surface of the yelk-sac, which invests the viscera and increases in size 

for a long period after the yelk itself has wholly disappeared. In the 

later stages of gestation even the yelk-sac is out of the question, since 

it in turn wholly disappears, while the foetus occupies the general cav- 

ity of the ovary.” 

Great interest attaches to the peculiar development of the rows of 

papilla on the empty yelk-bag of Anableps as described above by Wy- 

man. Its continued growth with the growth of the foetus up to a cer- 

tain stage of advancement is also remarkable; in fact, so far as yet 

known, it is unique amongst osseous fishes. The peculiar character of 

the villi on the yelk-bag remind one somewhat of what has been ob- 

served by Osborn in the structure of yelk sac of the uterine foetus of 

Didelphys, and by Owen in Macropus, in which the foetal membranes 

fitted into uterine furrows, but were not adherent to the uterus and 

without villi. This structure in Anableps also reminds one of the hol- 

low villi developed in certain mammalian blastodermic vesicles de- 

scribed by Bischoff. It is therefore unfortunate that Professor Wyman 

was not in a position to describe the minute histological structure of 

this abdominal sac in the foetus of Anableps more fully, so that a more 

exact comparison could have been instituted between it and the yelk- 

bag or inferior pole of the blastodermic vesicle of the Marsupialia. <A 

knowledge of the embryonic layers which enter into the formation of 

the yelk-bag of Anableps would also be a desideratum. » 

The extension downwards of the intestine of the embryo of Anableps 

into the empty yelk-bag is also interesting and reminds one somewhat 

of the peculiar protrusion of the hind-gut of Embiotocoid embryos into 

an inferior saccular diverticulum of the back part of the abdomen, 

which is obviously not homologous, however, with the globular, bag- 

like structure seen in the former. 
Wyman does not state whether he examined the surfaces of the ova- 

rian membranes in the earliest stages of development of the papillifer- 

ous sac to see if they did not present pits or crypts into which the 

papillae may have fitted. These papille are obviously in some way con- 

nected either with the respiration of the foetal Anableps or with its nu- 

trition in the same way as are the marginal lobes of the fins of the foetal 

Embiotocoids. 

IL.—THE DEVELOPMENT OF THE VIVIPAROUS SURF-PERCHES OR EM- 

BIOTOCID HZ OF THE PACIFIC COAST. 

Dr. Girard* states that the discovery that these fishes were vivipa- 

rous was made in May, 1852, in San Diego Bay, California, by Dr. 

Thomas H. Webb, whose manuscript journal is quoted by Girard. 

*Explorations and Surveys for a Railroad from the Mississippi River to the Pacific 

Ocean. IV. Fishes. 4to. Washington, 1858, 

—s, 
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The following observations of his.own have been put upon record in 

the latter’s report, cited below; but it is evident that he overlooked 

the peculiar vascular lobes appended to the vertical fins of the embryos 

noticed by Blake, and also drew some erroneous inferences as to the 
identity of the yelk-sac, which will be noticed later. From pages 165 

to 166, inclusive, of Girard’s report the following paragraphs are 

quoted: 

‘But the most remarkable trait in the organization of the fishes of 

this family consist in the mode of reproduction. The eggs, instead of 

being laid, as is the case in most fishes, are retained within the body of 

the female, where they undergo not only their embryonic growth, but 

likewise a growth which might be termed larval, it being subsequent 

to their escaping from the egg envelope, until they have attained a 

size sometimes of several inches in total length. Nevertheless this 

peculiarity of habit is not altogether without analogy in the class of 

‘fishes. Moreover it bears no resemblance whatever to the marsupia- 

lian gestation; in the first place the eggs develop in the ovary, not in 

a uterus, and there is no placental connection of any sort; secondly, 

the young are not at liberty to quit and enter the ovarian cavities alter- 

nately and at pleasure. : 

‘The observations which we have made upon the genital apparatus 

of the female have satisfied us that there exists an ovarian sheath or 

sac, which during the early period of pregnancy is an elongated and 

subcylindrical tube, containing the ovaries proper, two in number, 

each of which consist of two, three, or more vascular membranes, at- 
tached by their upper edges to the upper floor or roof of the sheath, 

forming either one or two pouches (according to the number of these 

membranes) of the same length as the sheath itself, widely open be- 

neath, though not in direct communication with one another, since the 

membranes hang loosely down, reaching the lower floor of the sheath. 

“The eggs are formed within the texture of the ovarian membranes 

themselves. We have examined the ovaries of Hnnichthys heermanni 

and HEmbiotoca argyrosoma when the sheath within which they were 

contained was not larger than an ordinary quill. Numerous eggs could 

be observed in a very immature state, appearing to the unarmed eye 

like minute dots. Under the microscope they exhibited evident traces 

of the germinal vesicle, surrounded as yet with a very scanty supply of 

vitelline substance. 

“The sheath and the ovaries are gradually increasing in bulk, as 

{he eggs themselves first increase in size and the embryos afterwards. 

The sheath is chiefly a muscular membrane, while the ovaries, we have 
stated, are altogether vascular. 

‘‘When mature the eggs either fall into the space between the mem- 

branes or ovarian pouches, or else remain attached to the ovaries until 
the embryos issue out of them. We are inclined to think that they 

drop into the pouches as eggs. At any rate we found very young em- 
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bryos loosely contained in the ovarian pouches when no trace of the egg- 

membrane could be seen within the tissues of the ovaries in the shape 

of a corpus luteum or a Graafian vesicle. Whatever be the case, numerous 

eggs or embryos may be observed within one pouch. The young thus 

remain together until grown to a considerable size, when, filling up the 

space ina more compact manner, the ovarian membranes, in their 

nature very expansive, will extend a fold between each embryo. In 

this manner every individual young, when removed sideways from the 

ovary, appears to the operator as though inclosed in a separate cavity, 

pouch, or follicle of the ovary, whilst in reality the membranes may be 

stretched out or extended, and the entire progeny loosened from all 

adherence or connection with them. 

‘¢The male organs of generation consist of two spermaries, a right 

and a left, perfectly independent from one another, having each its sep- 

arate duct, discharging their contents into an elongated cloaca, into 
which the bladder likewise empties its contents. This cloaca commu- 

nicates with the exterior by a subcircular opening, the edge of which 

is rather protruding. Such is that apparatus, the same in its general 

structure as in the other osseous fishes. There is no sheath inclosing 

the two spermaries, and this fact throws considerable light upon the 

morphology of the ovaries; the latter being, in fact, two in number, but 

so closely connected together as to simulate a single organ. Thus the 

general disposition, not the plan of structure, of these organs is adapted 

to the mode of reproduction; a single sheath being a more simple 

adaptation than two, one for each ovary. 

‘¢ How the mechanical act of fecundation takes place we are not pre- 

pared to say from direct observations; the eggs themselves must be 

fecundated within the ovarian, sheath ; a copulation of some sort is, 

therefore, required, and it is not improbable that at this period the 

eggs have dropped from the ovarian membranes into the pouches or 

spaces between these membranes in which they are freely floating.” 

Then follow some observations on the development of the embryos 

which are to a great extent erroneous, the ‘“ abdominal bag,” alluded 

to as the yelk-sae, being probably the same as what I have determined 

to be the greatly hypertrophied hind-gut which protrudes from the ven- 

tral aspect of the body of theembryos. The cleft of the mouth, it is also 

stated, is not apparent at the time the fins began to grow out. This is 

also to be seriously doubted, and is a statement which probably rests 

upon defective observation, as I find the vent to be perforate at the time 

the embryos are an inch in length. 

Farther on Dr. Girard, speaking of the embryos of Ditrema jacksoni, 

six to seven tenths of an inch long, “The yelk-bag was still to be ob- 

served in the shape of a hernia under the abdomen.” 

In Embiotoca perspicabilis, Girard states, op. cit., page 179, that “a 

female on being opened was found to contain about eighty young of 

an average size of half an inch, the whole embryo consisting of cells 
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with no signs of the mouth. A layer of black pigmentum constituted 

the eye. Membranous ridges above and below showed the first steps 

in the formation of fins. The caudal itself was a mere membranous ex- 

pansion of the cellular substance of the body. As such, the embryos 

had made their escape from the eggs.” 

Under Phanerodon furcatus, page 185, Girard again mistakes the pro- 

truding hind part of the intestine for a yelk-bag. On page 195, in em- 

bryos of Holconoius rhodoterus, from three-quarters to an inch in lepgth, 

he speaks of this part of the intestine as ‘a vitelline abdominal sac.” 

An examination of the figures of the immature ovarian ova of Embio- 

tocoids has served to convince me that those figured by Dr. Girard were 

very far from mature, and can give us but a slight conception of what 

they are like when ripe, because he represents the germinative vesicle 

as still cential. The general rule that the nucleus breaks up and leads 

to the formation of a new nuclear centerin an eccentric position in the 

egg will probably be found to hold in the Embiotocoids as in other fishes.* 

As Girard states, | find them embedded in the substance of the thick 

membranes which depend from the roof of the ovarian cavity. 

The youngest foetus figured by Girard is also pretty well advanced, 

all of the vertical fins being already defined. The comparison also of 

these youngest foetuses hitherto figured with some somewhat older 

which I have had the opportunity to investigate, leads me to believe 

that the former were much farther advanced than was supposed by that 

author. His figures of the foetuses are poor, and give a very imperfect 

idea of what it must actually have been possible to see. His statement 

that the mouth was still closed I am also inclined to doubt, while his 

observations on the development of the eye are simply calculated to 

force a smile. He has clearly mistaken the protruding and hypertro- 

phied hind-gut in all of his figures for a yelk-bag, the latter having prob- 

ably vanished long before, and at a point somewhat in advance of what 

he regards as the yelk. 

Ill.—THE HYPERTROPHIED HIND-GUT OF EMBIOTOCOID EMBRYOS 

AND ITS SUBSEQUENT DIMINUTION IN RELATIVE SIZE. 

The hypertrophied hind-gut of Embiotocoid embryos which protudes 

into a sac-like downward projection of the abdominal profile is the 

most important of the embryonic visceral organs. Upon opening the 

abdominal cavity it is found that it fills up fully two-thirds of the lat- 

ter, and that its dimensions, especially the transverse diameter of the 

gut, is far greater than the portion of the canal which subsequently be- 

comes the stomach. Upon cutting this swollen hind-gut open its walls 

are found to be thickly clothed with crowded villi of the most extraor- 

dinary length, many being entangled together at their tips, and much 

* See the law of nuclear displacement and its significance in embryology, Science, 

i, 1823, pp. 277, 278, 
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bent. If extended some of these villi would more than reach across the 
lumen of the intestine. Thisis their condition in the foetuses of several 

species of Embiotocoids examined by me ranging from 1 to 14 inches 

in total length. 

As development proceeds the gut begins to assume its normal dimen- 

sions posteriorly. It becomes narrower, and the sigmoid turn or flexures 

of the intestine more pronounced. The villi also diminish in length, 

and become far less numerous in foetuses 1? inches long. At this stage, 
also, the projection of the rectum below the abdominal profile becomes 

less marked, and in fact is scarcely apparent. 

“In the adults the posterior part of the intestinal canal exhibits no 

such dilatation and dense internal garniture of villi as is seen in the 

foetus; in fact,*the hind-gut of the fully-grown fishes presents nothing 

unusual when compared with that of the usual type. 

It is therefore obvious that this hypertrophy of the hind-gut and re- 

markable development of elongated villi in the embryos of the surf- 

perches has some important function to subserve during feetal life. As 

suggested at another place, that function seems to be digestive; and 

as it is not at all improbable that the fluids secreted by the walls of the 

ovarian sac are nutritive; it seems likely that the foetal fishes swallow 

such nutriment while still in the ovary. If Dr. Blake is correct in stat- 

ing that the ovarian duct is occluded by a mucous or membranous 

plug during gestation, this interpretation of the function of the gut of 

the embryo would seem all the more likely to be the correct one. 

IV.—THE INTRA-—OVARIAN RESPIRATORY FUNCTION OF THE VERTI- 

CAL FINS OF EMBIOTOCOID FISH EMBRYOS. 

Two papers on the intra-ovarian gestation of the embryos of the Em- 

biotocide, Holconoti, or surf-perches of the Pacific coast have been pub- 

lished by Dr. James Blake,* in the first of which the singular vascular 

lobes extending beyond the rays of the vertical fins, as productions of 

the inter-radia! membranes, are for the first time described and figured. 

I reproduce the following from Dr. Blake’s second paper, as it will 

serve to indicate the extent of bis contributions to the subject under 

consideration : \ 
‘¢ The manner in which the young of the Embiotocoid fishes is nour- 

ished until it escapes from the ovary has not, that Iam aware, been 

satisfactorily explained. In this class of fishes the young remain in the 

ovary until they are apparently as perfect as the adult fish. As during 

the process of gestation the ovary is cut off from all communication 

with the water, the external orifice being sealed up by a dense layer of 

epidermis or inspissated mucus, it is evident that the foetal fish must 

*1. On the nourishment of the fcetus in the Embiotocoid fishes. Proc. Calif. Acad. 

of Nat. Sci., iii, 1867, pp. 314-317, 3 figs. in text. 5 

2. On the nourishment of the foetus in Embiotocoid fishes. Journ. Anat. and Phys- 

iol. ii, 1868, pp. 280-282, 
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receive the elements of its growth from the interior of the ovary, and 

that it must be furnished with organs of absorption and respiration 

suited to the medium in which it is developed. A large supply of nour- 

ishment must evidently be required, as the ovary contains frequently 

forty or fifty young fish, which, when fully developed, measure more 

than 2 inches in length, and which together will weigh from one-twelfth 

to one-sixteenth as much as the parent fish. The ovary consists of a 

membranous bag partially divided at the upper (anterior) part, and 

terminating below in a narrow canal, which, in some species, opens ex- 

ternally in a cloaca common to it, and the urethra in others by a sepa- 

rate opening situated between the anus and urethra. The sac has 

three coats—a peritoneal, a muscular, and a mucous. The mucous 

layer is thrown into a number of longitudinal folds, and on the inner 

surface of the ovary the ova are found; and as the foetal fish grows 
these folds extend so that each foetus is in contact by each of two sur- 

faces with the mucous membrane. The organ is well supplied with 

blood-vessels, an artery entering at each horn of the ovary. They arise 

from the aorta immediately after the union of the branchial arteries, and 

at the latter end of gestation each is larger than the descending aorta. 

The posterior part of: the uterus (ovary) also receives vessels from the 

abdominal aorta. In the early stages of development the foetus is 

embedded in a very tenacious secretion, which resembles para-albu- 

men in that it can be drawn out into threads of a foot or 18 inches 

long. As gestation advances the secretion of the ovary becomes more 

fluid, and its quantity is increased so that as much as three drams 

can be obtained from one ovary towards the end of gestation. It then 

forms an opalescent fluid, specific gravity, 1.025; does not coagulate on 

heating; acetic acid throws down a white precipitate, mixed with equal 

parts of distilled water, and filtered, it has no action on polarized 

light; heated in an open vessel, a pellicle forms on the surface. It 

probably contains some albumen-compound, fat, salt, phosphates, and 

iron; but it has not been submitted to a careful analysis.* The foetus 

during the earlier stages of its development goes through changes ap- 

parently analogous to those which take place in the ova of oviparous 

fishes, and it is not until the fins are formed that any departure from 

the ordinary plan shows itself. As soon as the fins were well formed 

the dorsal, caudal, and ventral (anal) fins became edged with a delicate 

membrane formed apparently entirely of capillary blood-vessels. As 

the foetus grows this membrane is split up into processes or digitat:ons, 

which extend a considerable distance beyond the margin of the fin, 
sometimes as much as a quarter of an inch. They retain the same 

structure during the whole period of development, and are so extremely 

* This fluid is usually expelled from the ovary by the struggles of the fish when 

taken from the water, so that it is extremely rare to find one in our market in which 

the membrane closing the orifice of the ovary has not been ruptured, This is proba- 
bly the reason that it has not been already noticed. 
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delicate that I have been unable to detect them in any specimens pre- 

served in alcohol. As soon as the young fish is expelled from the ovary 

these processes rapidly diminish in size, and I have no doubt they 

entirely disappear after a few hours. Their use is evidently to absorb 

nourishment from the fluid in the ovary; they also serve to aerate the 

blood, for I have observed that on heating the fluid from the ovary, or 

on mixing it with ether, there is an abundant escape of gas. I think 

these facts serve to explain the manner in which the feetus of the Em- 

biotocoid fishes is nourished during its intra-ovarian development. 

They have been frequently observed in the three varieties of this sort 
of fish which are found in our waters.” 

Within a very recent period, through the kind offices of Miss Rosa 

Smith, of San Diego, Cal., I have been enabled to obtain some well- 
preserved material for purposes of study, which, while it enables me to 

add considerably to our knowledge of the development of these singu- 

lar fishes, also impels me to differ to some extent from the conclusions 

of Dr. Blake. Miss Smith, at no little trouble to herself, obtained for 

me gravid females of Amphistichus arenatus, Ditrema jacksoni, and Mi- 

crometrus aggregatus. Unfortunately this material, as well as some in 

addition which I have obtained through the kindness of Dr. Bean from 

the collections of the National Museum, represents only the more ad- 

vanced stages of foetal development, so that I am unable to add any- 

thing to the very little which is known of the earliest stages of devel- 

opment. Judging from the dates upon which the specimens collected 

by Miss Smith were taken, it would seem probable that during the 

months of October and November one would probably find the earlier 

stages which are so desirable in order to clear up what must evidently 

be a most interesting chapter in vertebrate embryology. 

The most striking characteristic of the foetal surf-perches, as they lie 

in the ovarian sac of the parent fish, is the exaggerated development 

of the vertical or median fins, all of which combined present a lateral 

area almost or quite as great as the united areas of the side of the 

head, body, and tail. These fins present an exaggerated length and 

height nowhere approached by the adults, and not exceeded in respect 

to the width and relative length of the caudal fin by any fishes except 

perhaps some of the domesticated Japanese breeds of Carassius, such 

as the Kin-yi-ko. This extension of the area of the vertical fins is still 

further increased by the production of the interradial membrane into 

thin, highly vascular processes or marginal digitations. These Dr. 

Blake has already described, but he has not mentioned the very extra- 

ordinary way in which these structures acquire their blood-supply, 

which is, so far as I am aware, unique amongst young fishes, though 

faintly approximated by the arrangement of the blood-supply seen in 

the enormously developed translucent caudal of the Kin-yi-ko, as I have 

had the opportunity to observe in the living fish. 

Description of the vascular supply of the vertical fins of Embiotocoid 
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embryos will be necessary before it is possible to comprehend the mean- 

ing and importance of the vascular digitations at the edges of those fins. 

All of them receive their blood-supply from the median aortic trunk. 

The trunks given off to the dorsal fin traverse the median plane of 

the body and tail, and pass up in a nearly straight direction to the base 

of the dorsal, at irregular intervals of one, two, or even six muscular 

segments. Upon reaching the base of the fins they subdivide into from 

two to six branches, which pass up a little to one edge of the interradial 

space, but give off smaller trunks along their entire course through the 

interradial membrane, which is highly vascular. Continuing they pro- 

ceed to the margin of the fin. They end in a flat sieve like capillary 

mesh, which fills up almost the whole of the marginal lobes forined by 

the prolonged interradial membranes. The tissue of the walls of the 

vessels within these terminal interradial lobes seems to be mesoblastic, 

but their external walls next the exterior seem to be mostly epidermic 

and exceedingly thin, probably not more than three or four cells thick. 

The capillary mesh is most complex and finest in the terminal lobes, 

less so in the interradial spaces. 

The digitations on the spinous portion of the dorsal are very feebly 

developed, in fact scarcely apparent between the tips of the nine spines 

of the spinous part of the dorsal of a foetus of Micrometrus aggregatus, a 

species in which these spines develop, by the way, in a continuous fold, 

and not in separate pockets or diverticula as in Lophius and Gasteros- 

teus.* Four principal vessels supply the interradial and terminal capil- 

lary meshes of the soft dorsal with blood. These four vessels pass in 
an almost vertical direction from the aorta to the base of the fin, and 

do not follow the curvatures of the intermuscular septa. No vessels 

of unusual caliber pass to the spinous part of the dorsal. 

The terminal or marginal interradial lobes of the anal of the fetus of 

Micrometrus are twenty-six in number, or three in excess of the dorsal, 

while the two spaces between the anterior spines of the anal are without 

produced vascular lobes. Five principal vascular trunks pass verti- 

cally downward to the base of the anal, where they subdivide and sup- 

ply each of the interradial spaces. ‘The marginal lobes of the anal and 

dorsal are about alike in length and all have a marginal vessel cireum- 

scribing the capillary mesh at their edges. In this last respect they 

are like the terminal lobes of the caudal, in which they are, however, 

somewhat larger and longer. 

From what has been said above it will be noticed by the reader that 

the number of vascular trunks passing outward to the bases of the 

vertical fins does not correspond to the number of rays which they con- 

tain. This fact indicates that this singular vascular supply of the ver- 

tical fins of Embiotocoid embryos has attained great specialization aud 

must be of very great physiological importance. 

This fact is rendered still more striking when we come to consider 

the vascular supply of the caudal fin, which is quite unique so far as L 

* See Am. Naturalist, 1885, p. 415. 
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am aware amongst existing fish embryos. In the caudal, the posterior 

extremity of the aorta is prolonged backward, slightly bent upward, to 

beyond the anterior ends of the rays where it divides into two branches, 
a ventral and a dorsal one, each running nearly vertical to the axis of the 

body along the base of the caudal. From their posterior sides these two 

branches each give off about eleven or twelve secondary twigs which 

run out along and between the rays through the interradial spaces to 

supply the capillary mesh-work of the latter and the terminal lobes. 

The membranous fold which is continued forward dorsally and ven- 

trally from the base of the caudal, and which is a remnant of the con- 

tinuous median fin-fold of an earlier stage,is also very vascular, but 

gets its blood supply from vessels arising from the aorta in front.of the 

caudal. The foregoing is the arrangement of the vascular system of 

the fins in foetuses about 1 inch in length. On comparing this stage of 

Micrometrus with Amphistichus 1$ inches long, it was observed that the 

vascular apparatus above described had already begun to diminish in 

importance, and in the adults nothing could be found which exactly 

represented it. The conclusion, therefore, is that like the vessels which 

render the skin of the foetal Embiotocoid so highly vascular, this system 

atrophies for the most part after having temporarily subserved some | 

important function. 

The skin of the foetal Micrometrus was highly vascular, and it was 

observed that special trunks passed outwards to the skin along the 

sides, these vessels arising for the most part above the aorta from the 

sides of the vessels which passed to the dorsal and the muscles of the 

tail. The vascular network beneath the skin is remarkably well de- 

fined and could obviously not be for the purpose of supplying the skin 

alone with blood. 

The complex and unique vascular apparatus of the cone fins of 

Embiotocoid fish embryos it seems to me to be mainly for the purpose 

of effecting respiration through the skin, and not for the purpose of 

absorbing nutriment from the ovarian space as Dr. Blake, has supposed. 

My reason for entertaining such an opinion is the fact that the mouth 

of the foetus is now open and that the throat is perforate, and that the 

back part of the intestinal canal is widened and clothed internally with 

extraordinarily long and densely crowded villi. In fact this part of the 

intestine has been hypertrophied in the foetus, and while there was no 

food found by me in the alimentary canal, I cannot but believe that 

this part of the intestine is already functional and subserves all of the 

purposes of the alimentary apparatus of the adult, and that the al- 

buminous substances secreted in the ovarian cavity are swallowed by 

the foetus, and finally digested by the peculiarly organized hind gut 

which I have described. There is, therefore, it seems to me, nothing left 

to do for the produced vascular membranes of the fins and the skin 

except to aid the gills in respiration, the interchange of gases between 

the parent and the fetus taking place through the fluids contained in the 

ovarian cavity, and in much the same manner as in Gambusia. The 
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structure of the median fins of these embryos is such that, while their 

marginal lobes somewhat resemble the foetal villi of the mammalian 

placenta, they differ from the latter in not being received into maternal 

erypts, which I diligently but vainly sought for on the surface of the 

folds which depend from the dorsal wall of the ovary. 

The vascular net-work of the ovary by which the maternal blood is 

brought into indirect contact with the marginal lobes of the vertical 

fins of the foetuses is derived from a strongly-developed pair of vessels 

which enter the two anterior coruna of the ovarian sac. These give off 

branches to the dorsal, thickened wall of the sac and others to the 

pendent membranes which extend downwards from its roof, between 

which the advanced foetuses are packed in a somewhat irregular 

manner. 

V.—THE DEVELOPMENT AND INTRAFOLLICULAR GESTATION OF GAM- 

BUSIA PATRUELIS. 

During a temporary residence at Cherrystone, Va., in August, 1831, 

my attention was directed by Col. M. McDonald to the existence of 

a small Cyprinodont in the fresh-water streams of the vicinity. The 

females were gravid, the ovaries of most consisting of twenty to twenty- 

five yellowish eggs about one-twelfth of an inch in diameter. This 

species, which proved to be Gambusia patruelis of Baird and Girard, 

does not, as do most other fishes, commit its ova to the care of the ele- 

ment in which it lives, but carries them about in the ovary, as do-most 

of the members of this family, where they are impregnated and where 

they develop in a very remarkable manner. 

Of the manner of impregnation of the female we know very little ex- 

cept from the observations of Mr. Duly, who has related to me what he 

has noticed in the actions of the adults kept in aquaria in the National 

Museum. I have appended Mr. Duly’s observations at the end of this 

paper. - 

In the adult male, which measures 14 of an inch in length, the anal 

fin is strangely modified into an intromittent organ for the conveyance 

of the milt into the ovary of the female; a tubular organ appears to be 

formed by three of the foremost anal rays, which are greatly prolonged 

and united by a membrane. At the apex these rays are somewhat 

curved toward each other, and thus form a blunt point, but the fore- 

most one of the three rays is armed for its whole length with trans- 

verse ridges, and with sharp recurved hooks at its tip, the other two at 

their tips similarly with hooks, and between their tips are two small 

fenestra or openings which possibly communicate directly with the 

sperm duct from the testes. The basal interspinous bones of the anal 

fin are bound together by fibrous tissue into a cylindrical columnar 

bony mass, truncated above, and is prolonged upwards from the in- 

ferior abdominal parietes behind the anus into the cavity of the air- 

bladder for the distance of nearly the eighth of an inch; from the upper 

truncated end and the posterior side of this column a series of fibrous 
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bands pass to the dorsal and posterior wall of the air-bladder, to be in- 

serted in the median line. Whether this bony column serves to steady 

the fin in the act of copulation, or whether it serves to give passage to 

the sperm duct are unsettled questions with the writer. The modified, 

almost styliform, anal fin of the male measures a third of an inch in 

length, or nearly one-third of the total length of the fish.* Other pecu- 

liarities of the male are noticeable, for instance, the more abbreviated 

air-bladder, which also occupies a more oblique position than in the 

female. The most remarkable difference presented by the male as com- 

pared with the female, however, is his inconsiderable weight, which is 

only 160 milligrams, while that of the gravid female is 1,030 milli- 

grams, or nearly six and one-half times the weight of the male, an 

unusual difference in the relative sizes.of the two sexes amongst fishes. 

The adult female, as already stated, is heavier than the male, and 

measures 13 inches in length. The iiver lies for the most part on the 

left side. The inftestine makes one complete coil or sigmoid flexare 

upon itself in the anterior half of the body-cavity ; its posterior third 

passes back along the floor of the abdominal cavity, and at the poste- 

rior end of the latter the Wolffian ducts traverse it vertically, to be en- 
larged near their oatlets into a fusiform urinary bladder. 

The ovary is a simple, unpaired organ, the greater part of which lies 

on the right side of the body-cavity below the air-bladder, and serves 

to fill up the greater part of the inferior moiety of the former when de- 

veloped to maturity with its follicles gravid with embryos. The ova, 

when full grown, are each enveloped in a sack or follicle supplied with 

blood from a median vascular trunk, which divides and subdivides as it 

traverses the ovary lengthwise in a manner similar to that of the stem 

to which grapes in the bunch are attached. The arrangement of the 

ova and their attachment to the median vascular rachis is well shown 

in Fig. 11, Plate VIII, in which the immature ovarian eggs are also rep- 

resented as small whitish bodies attached to the sides of the vessels. 

In Fig. 10, Plate VIII, two of these immature ovarian ova are also shown 

close to the follicular pore of a follicle containing an advanced foetus. 

Every fully-grown ovum, by means of the preceding arrangement, has 

its own independent supply of blood from the arterial system of the 

mother, the ovarian arterial trunk being a branch of the median dorsal 

aorta. Each egg and egg-sac is thus supplied with materials for its 

growth and maturation, the latter eventually becoming specialized into ~ 

a contrivance by which the lives of the developing embryos are main- 

tained while undergoing development in their respective follicles. The 

young or unripe eggs which are found together in the same ovary with 

‘the developing foetuses are, as stated above, enveloped in a cellular and 

fibrous stroma, which serves not only to strengthen the vessels, but 

*The anal fins of the males of closely allied species of Gambusia and of Limia, from 

Cuba, are similarly modified, according to Prof. Felipe Poey, who has figured those 

observed by him in his Memorias sobra la Hist. Nat. de la Isla de Cuba, i, pp. 
382-387, pls. 31 and 32. Habana, 1851. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 145 
thas A 

also afterwards enters into the structure of the walls of the ovarian 

sacs or follicles externally, as these grow in size. 

The immature ova measure from a hundredth to a fiftieth of an inch, 
and enlarge to something more than a line in diameter, when they may 

be said to be mature. The median vessel of the ovary extends back- 

ward and slightly downward, and arises very far forward in the roof of 

the body-cavity from the dorsal aorta. 

The ova after developing a little way are each inclosed-in a follicle 

or ovisac, membrana granulosa of Von Baer, or membrana cellulosa of 

Coste. As the egg develops there seems to be a space gradually formed 

about it in the same way as described by Wyman in Anableps. This” 

space is filled with fluid, and in this liquid, which increases in quantity 

somewhat as development proceeds, the embryo Cyprinodont is con- 

stantly bathed. 

There is no trace whatever in the egg follicles of Gambusia of an inde- 

pendent egg membrane, such as is present in the ova of all known forms 

of osseous fishes which spawn directly into the water, the egg mem- 

brane or zona radiata of the latter, in all cases being perforated by a 

minute pore or micropyle for the passage of the spermatozoa. The 

condition in Gambusia raises the question whether the zona is not more 

or less completely aborted, sooner or later, in all viviparous fishes. 

Wyman, however, points out that a membrane exists, covering the 

immature ovarian eggs of Anableps, and I find that the mature eggs of 
Fundulus are provided with a strong zona radiata during the early 

stages oftheir intra-ovarian development ; how long it persists, how- 

ever, has not been determined, as it is possible that it is disintegrated 

and absorbed during the later stages of gestation. Rathké’s description 

of the ovarian follicles of Zoarces agree in some respects pretty closely 

with my account of the egg-follicles of Gambusia given farther on. 

The narrow clongate stigma, devoid of vessels, on the follicle, spoken 

of on page 4 of his memoir on Zoarces, probably corresponds to what 

Ihave called the follicular pore. He has described a vascular net-work 

in the follicle, a stalk joining it to the vascular rachis, and a space 

around the yelk much as in Gambusia. 

The zona radiata, or covering of the eggs of osseous fishes, is said to 

be secreted from the cells lining the follicles, and is composed of a strong, 

somewhat gelatinoid substance, and is usually, though not always, per- 

forated all over by a vast number of extremely fine tubules, called pore 

canals by their discoverer, Johannes Mueller. In the yellow perch 

(Perca flavescens), the zona radiata is well marked, but external to it 

there is a highly elastic layer many times thicker, which is traversed 

by what seem to be tubules, which are, however, much less numerous 

than those of the true zona. In the ova of closely allied forms, such as 
the white perch and r_ck-fish or striped bass, this extra external envel- 

Proc. Nat. Mus. 85-~—10 
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ope is wanting. In the ova of the Ganoids, Amia and Lepidosteus, the 

zona 18 composed, in the first instance, at least, of short, parallel, elastic 

fibers disposed in a plane vertical to that of the membrane, these fibers 

being fused at their ends or just below the inner and outer surfaces of 

the membrane. Sections through the egg membrane of Lepidosteus seem 

to indicate the same condition of things as in Amia, in fact, Dr. E. L. 

Mark, of Cambridge, Mass., has kindly shown me drawings which show 

the fibers of the zona of the former isolated in the same condition as I 

have been able to separate those forming the egg-membrane of the 

latter. 

The egg-cases of the oviparous Plagiostomes have a different struct- 

ure from the zona investing the ova of osseous fishes in that. they 

are fibrous in structure and of a horny consistency, the fibers running 

in a direction parallel with the surfaces of the case. The ovoviviparous 

forms, judging from the character of the egg-cases of Squalus, have the 

walls of the case extremely thin, apparently to facilitate the interchange 

of the gases needful in foetal respiration during development in the 

oviducts. 

The skate’s eggs have two hollow processes at each end of the pecu- 

liarly formed case, which are perforated at the sides and which afford 

passage for the water in and out of the case needful for the respiration 

of the developing embryo. The egg-case of Heterodontus or Gyropleu- 

rodus, a Specimen of which has been sent me by Miss Rosa Smith, may 

be compared to a skate’s egg, which is narrower at one end than at the 

other, but which has been molded into a spiral form during its forma- 

tion in the oviduct, and which has traces at either end of openings 

which are apparently homologous with those found in the latter. 

The preceding data render it evident that there is a wide range of 

variation in the character of the investments which cover the ova of 

different species of fishes, and it is obvious that, while all of the various 

forms are for the purpose of giving protection to the ovum, some of them 

are modified to minister to the respiration of theembryo. In other cases 

a modification of the membrane such as exists in the adherent ova of 

Amiurus, may have still another function to subserve, viz, that of en- 

abling the male parent to aerate the eggs without injury during his ap- 

parently violent movements over them with his anal and ventral fins. 

In Amiurus a double membrane invests the egg; an outer highly 

elastic one separated from the inner or true zona by a shallow space 

filled with water, but attached to the latter by irregularly disposed 

elastic pillars of the same material as the outer envelope. ‘The outer 

envelope is also very adhesive, so that the masses of ova in their elastic 

investments may be repeatedly moved about or shaken up by the old 

fish without injury or risk of detachment. 

The variability of the egg-membranes of the class Pisces, as restricted 

by Jordan, is rendered still more striking when the types with filamen- 

tous appendages, such as Menidia, Belone, Exocetus, and Gobius, are 

considered. No trace of such a structure existing as a covering for the 
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egg of Gambusia, we are in a position to ask the question why such an 

unique condition of affairs should exist in this case. The answer, it 

would appear, we need not go far to seek. In the case of eggs which 

ordinarily hatch in the water it is necessary that they should be sup- 

plied with a covering more or less firm and capable of protecting the 

_ contained embryo, which, in the case of Gambusia, is not needed, be- 
cause the embryo is developed so as to be quite competent to take care 

of itself as a very well organized little fish when it leaves the body of 

its parent. Nature will not waste her powers in an effort to make use- 

less clothes for such of her children as do not need them; on the con- 

trary, she is constantly utilizing structures economically, and often so 

as to serve more than one purpose at one and the same time. 

The ovarian follicles of Gambusia containing mature ova or foetuses 

are built up internally of flat or squamous polygonal cells of pave- 

ment epithelium, and externally of a net-work of multipolar, fibrous 

connective tissue cells and minute capillary blood-vessels with cellular 

walls, which radiate in all directions over the follicle. from the point 

where the main arterial vessel enters it, this vessel, together with its 

accompanying vein and investment of fibrous tissue, constitutes the 

stalk by which the follicle and its contained naked ovum is suspended 

to the main arterial trunk and vein. The minute structure of the fol- 

licular membrane is shown in Fig. 14, Plate LX; the capillary system 

of the follicles converges by way of the veinules which join the large 

median ovarian vein which follows alongside the course of the ovarian 

artery back to the heart. The very intricate mesh-work of fine vessels 

which covers the follicle supplies the developing foetus with fresh oxy- 

gen, and also serves to carry off the carbonic dioxide in much the same 

way as the placenta or after-birth performs a similar duty for the young 

mammal developing in the uterus of its parent. There is this differ. 

ence, however, between the foetal fish and the fetal mammal: In the 

former there is no uterus; the development takes place in the follicle 

in which the eggs have grown and matured; there is no placenta, but 

respiration is effected by a follicular mesh-work of blood-vessels, and 
the interchange of oxygen and carbonic dioxide takes place through 

the intermediation at first of the fluid by which the embryo is sur- 

rounded in its follicle, and later, when blood-vessels and gills have de- 
veloped in the embryo (see Fig. 17, Plate LX), they, too, become acces- 

sories to aid in the oxygenation of the blood of the foetus. 

In the mammal, on the other hand, there isa uterus; the egg must leave 

its ovarian follicle ; be conveyed to the uterine cavity before a perfectly 

normal development can begin; there is a fully developed, richly vascular 

placenta joined to the foetus, the villi or vascular loops of which are in- 

sinuated between those developed on the maternal surface of the uterine 

cavity. In both fish and mammal, however, the following general like- 

ness remains, viz, that there is no immediate vascular connection be- 

tween mother and embryo. In both the respiration of the embryo is 

effected by the transpiration of gases through the intermediation of 
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membranes and fluids, oxygen being constantly supplied and carbonic 

dioxide carried off by means of a specialized portion of the blood-sys- 

tem of the maternal organism. 

There is still another character which distinguishes the development 

of Gambusia from that of the mammal. The body of the former is built 

up by a gradual transformation or conversion of the substance of the 

yelk into the various structures which make up its organization. In 

other words, the young Gambusia obtains no nutrition from its parent; 

there is merely an incorporation by the embryo of the stored proto- 

plasm of the yelk-sac. In the Eutherian mammal, on the other hand, 

hand, the embryo receives nourishment throu gh the placental apparatus; 

by far the greatest proportion of the embryo being built up from the 

protoplasm supplied and conveyed to it from the blood-system of the 

parent. Judging from the large size of the young of some viviparous 

fishes, such as those of Anableps and the Hmbiotocide, it is obvious that 

there are exceptions to the method of development characteristic of 

Gambusia. 

Besides the very intricate net-work of capillary vessels which covers the 

follicles of the ovary of Gambusia, a large opening, Figs. 9, 10, 11, and 12 

mp, Plate VIII, and Fig. 13, Plate LX, of a circular, though usually 

more or less oval, form makes its appearance in the wall of each one at 

or near the point of attachment of the vascular stalk by which they are 

supported. This opening appears to increase in size as the young fish . 

develops; whether it is present during the earliest stages of the intra- 

follicular development of the embryo I do not know, as I did not. have 

an opportunity to see those phases. A branch from the main nutritive 

vessel frequently lies near the margin of the opening, curving around 

it. Whether this opening serves the same purpose as the micropyle of 

ova provided with a membrane would appear very probable, as it is 

difficult to see in what other manner the milt, which is probably intro- 
duced into the abdominal cavity by the male, could reach the ovum 

through the wall of its follicle. The ovary itself seems to have no ex- 

terior investment, so that the follicles lie directly within the abdominal 
cavity, the young fishes upon the completion of their development rup- 

ture them and escape into the latter, and from thence through an 

abdominal pore into the outer world. The opening into the follicle 

licle may be named the follicular pore. Through it the cavity in which 

the embryo lies is brought in direct communication with the cavity of 

the abdomen, because it is extremely doubtful if the ovary as a whole 

is invested by a distinct membrane. If it is, its tenuity is extreme, 

since the follicles when gravid are readily separable as if entirely un- 

covered, or as if there were no external peritoneal investment reflected 

over them. 

The nearly globular vitellus of the mature egg measures about a line 

in diameter. The germinal protoplasm probably occupies a peripheral 

position covering the nutritive or vitelline portion of the egg as a con- 

tinuous envelope with strands of germinal matter running from it down 
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through the yelk substance. At the time of fertilization it is probable 

that the germinal matter is aggregated at one pole of the yelk. The 

latter in Gambusia is orange colored, and embedded between it and in 

the periblast superficially are a great number of refringent oil globules 

of small size. 

The body of the young fish lies in a groove or furrow on the surface 

of the yelk at about the time the tail is beginning to bud out, as shown 

in Fig. 13, Plate LX, which represents the youngest stage of Gambusiu 

which I have been able to observe. The somites or segments of muscle 

plates had been developed for some time, and the heart, brain, intes- 

tine, and organs of sense were well defined. 

Thenextstage observed was that represented in Fig. 1, Plate VI, figured 

from the fresh embryo removed from its follicle. 

The mouth is not yet well open and the pericardiae cavity seems to 

have its anterior or inferior wall supported by the end of the snout. 

The heart lies on the floor of this cavity on the yelk, with its venous end 

directed downward and forward. The vitelline net-work of vessels arise 

behind from the caudal vein, which bends down when it reaches the 

yelk, when it divides and sends a trunk forward along either side of 

the latter to join the rudimentary Cuvierian duct which runs down upon 

the yelk in the vicinity of the liver where the portal vein anastomoses 

with the latter. 

The air bladder ab, Fig. 1, does not yet fill up the peritoneal cavity 

pp, and the liver Z is quite large and lies on the left side. The intestine 

is not yet much bent or coiled upon itself. 

The auditory vesicle and otoliths are well defined, and the eye and top 

of the head are pretty well pigmented. 

The lateral line organs, or the neuromasts of R. Ramsay Wright, are 

present at this stage over each muscular segment, as shown by the small 

circles nh of Fig. 1. But at a later stage similar organs are found at 

the anterior border of the opercles, lodged in depressions of the skin as 

shown in section much enlarged in Fig. 20. These last-mentioned ter- 

minal sensory disks or newromasts in. the skin over the cheeks appear 

to derive their nerve supply from the great fifth pair. 

The fins at this stage consist of the pectoral, dorsal, anal, and cau- 

dal; the ventral is not yet developed. Rays have commenced to form 

in the caudal; the others do not yet present any well-marked indica- 

tions of rays, which only become well defined during the later stages 

shown in Figs. 2 and 3, when the ventral first appears as a papilliform 

rudiment on either side a little in front of the vent. No sexual differ- 

entiation of the anal fin was observed in any of the embryos taken 

from the follicles, and it is therefore inferred that such differentiation 

occurs during post-feetal life. 

The next stage observed is that represented in Fig. 2, which is drawn 

from a specimen hardened in chromic acid, and is consequently a sur- 

face view. The striking peculiarity which this specimen renders ap- 

parent is the prolongation upwards and forwards of a process of 
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the yelk-bag over the opercles at py. In other hardened specimens 

this pouch was observed to be prolonged upwards so as actually to 

meet its fellow of the opposite on the top of the head. In this way it 

happens that a sort of girdle is formed by the hollow cornua arising 

from the sides of the yelk-sac, which thus surround the head. 

The next stage, Fig. 3, is from a living foetus liberated from its fol- 

licle. In this specimen the scales were already developed, though the 

yelk was not yet absorbed, but was considerably diminished in amount. 

The heart still had its venous end directed downwards, gathering the 

blood from the net-work of superficial vitelline capillaries through a 

great median ventral vein, the same as in Fig. 1. In a cross-section, 
Fig. 15, from a specimen a little more advanced than that represented 

in Fig. 3, the dermal pouches in which the scales are developed are 

shown at sp; the section has also cut through the more advanced ven- 

tral at vt and the anal at a. 

A remarkable characteristic of the embryos of Gambusiais to be noted 

in the fact that they do not develop continuous fin-folds, but, as shown in 

Figs. 1, 2, and 3, the vertical fins at once appear as distinct folds. This 

type is therefore not perfectly lophocercal or provided with a continuous 

eradiate dorso-ventral fin-fold such as is found in the embryos of Gadus 

of the same relative stage of development. 

Chondrocranium.—The cartilaginous skull of Gambusia at about the 

stage represented in Fig. 3 is shown in detail in Fig. 21, Plate X. The 

brain-box has an incomplete roof; there is a cartilaginous bridge over 

the pineal region T cr, and one over the medulla oblangata oc. On its floor 

there is wide pituitary interval, as seen in Figs. 21 and 28, into which 

the hypophysis Hy, the infundibulum Jn, and optic nerve II, and crus 

ch project downward more or less decidedly. The chorda projects a con- 

siderable distance under the hind-brain, as may be inferred from Fig. 

16, representing a longitudinal section of its anterior end, the vertebra 

vr, vy being already differentiated with their intervertebral ligaments 

l, l, defined. 

The auditory vesicle Aw is covered externally by cartilage, and the 

orbit is limited above by an imperfect supraorbital curved cartilagi- 

nous bar, below by the pterygopalatine and hyomandibular bars. The 

nasal fossxe are limited behind by the cartilaginous orbito-nasal septum, 

below by the rostrum. The hyomandibular Hm is remarkably long 

and slender when embraced together with the symplectic Sy. Meckel’s 

cartilage, Mk, is short; the glosso-hyal G. Hy is long; the hypo-hyal, 

Hy, nearly globular; the cerato-hyal, C. hy, wide and somewhat pro- 

longed and joined to the hyomandibular by a short interhyal, 7H. The 

branchiosteges Brs originate in perichondrial membrane, and have no 

cartilaginous rudiments. There are five branchial arches, I, I, III, TV, 

V, and detached suprabranchial nodules, S. br. . 

3ehind the branchial arches, but more superficially, lies the cartilag- 

inous coraco-scapular rudiment Cor, Sc, with the cartilaginous plate 

from which the actinosts are formed, abutting against it posteriorly, — 
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The posterior branchial arches support clusters of teeth, which, in 

the sections studied by the writer, presented the forms represented in 

Figs. 26 and 27. A saccular organ, df, was developed from the deeper 

layer of the epidermis, in which the conical crown of the tooth, d, is 

first formed, as shown in Fig. 26, but with the progress of development 

the perichondrium peh, Fig. 27, which invests the cartilaginous bran- 

chial bar br, forms a basal cushion, s, s, s, for each tooth, the conical 
crowns d, d, d being evidently articulated to the summits of these 

cushions, which give rise to the so-called cementum plates. It would 

thus appear that the crowns of the pharyngeal teeth, like the dermal 

denticles of certain forms, arose separately from the basal parts, which it 

is very clear develop later than the crowns in this instance, in intimate 

relation to the perichondrium investing the branchial bar, and there- 

fore have a deeper origin than the crowns. The saccular organ, df, is 

developed from a more or less nearly solid diverticulum of the deep 

layer of the epidermis, whith, in some cases, finally loses its connection 

with the latter, and becomes hollowed out inferiorly into a cap-like organ 

in which the germ of the crown appears. 

The branchial filaments in the advanced embryo shown in [ig. 3 

already have cartilaginous axes, c,as shown in Fig. 17; the base of the 

axis of the filament being furcate, and resting astride of the branchial 

vein vb, and not quite in contact with the branchial arch bh itself. 

These filaments are already pinnate and vascular. 

The vertebral column.—The anterior part of this organ has already 

been described. The vertebre are best differentiated anteriorly ; in 

the tail the membrane in which the ossification of the centra occurs is 

apparent but not so strongly marked as anteriorly. The chorda bends 

upward but slightly at its hinder end, so that the urostyle is finally very 

short, as shown in Fig. 18. 

The ribs are developed in cartilage as a single line of longitudinally 

compressed cells, as shown in Figs. 19 and 23 at rb. In the anterior 

thoracic region the heads of the ribs are elevated above the level of the 

chorda and are embedded in the fibro-cartilaginous rudiments sk of the 

neural arches, as shown in Fig. 23; posteriorly the ribs have their 

heads lowered more and more and assume a more ventral and intimate 

relation to the skeletogenous sheath of the chorda. 

The fin-rays of the caudal fin in the most advanced fetuses are al- 

ready pretty well developed in membrane, beneath the epidermis; their 

relations to the mesoblast me internally and externally to the malpighian: 

layer sl and epilthelium ep being shown in the cross-section repre- 

sented in part in Fig. 24, and in Fig. 9 at ¢. 

Visceral anatomy.—The way in which the foetus is coiled up in the 

follicle is shown in Fig. 4, in which the process of the yelk-bag py, which 

extends upward over the opercles and to the top of the head, is also 

shown. In Fig. 9 a section through a follicle with the embryo in place 

and cut through at three different points is shown. This section also 

shows the open ‘ollicular pore mp with a thickened margin and the fol- 
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licular artery fv at the outer border of the thickened edge of the mem- 

brane. 
The yelk y, liver l, intestine ?, 2, 7, the air-bladder ab, the Wolffian ducts 

Wad, Wd, the aorta ao, chorda ch, muscles of the pectoral pf, &e., are also 

shown in Vig. 9. But in order to comprehend the visceral anatomy of 

the fcetal stages of Gambusia, Figs. 5, 6, 7, 23, and 25 are more sat- 

isfactory. 

These sections will render it obvious once for all that in this form at 

least there is no connection whatever of the yelk with the intestine. 

That there is a wide space, sc, between the intestine posteriorly and the 

vitellus y is plainly shown in Figs. 5, 6, and 7. 

The yelk also presents a well-marked periblastic layer, yh, in which 

the oil globules are embedded superficially. This periblastie stratuna 

is thickest on the outer surface of the yelk and in the vicinity of ves- 

sels, but quite thin where it forms the floor of the abdominal eavity. 

In the cross-section, Fig. 5, the periblast sends up a median septum: 

which divides the cruder yelk or deutoplasm into two moieties. Super- 

ficially the periblast has the vitelline vessels impressed into its surface., 

and in consequence of the fact that I have been unable to find a distinct 

cellular wall on their inner or periblastic sides I infer that the yelk is 

taken up from the periblast directly by the vessels. The cleavage 

cavity is persistent as in other Teleosts, and is apparent on either side 

of the vitellus in Fig. 9. 

The heart, the details of which are shown in transverse section in 

Fig. 8, extends down into the anterior end of the yelk-sac, as shown in 

Figs. 6 and 7, having been first extended into the cleavage cavity, as 

indicated in Fig. 13. The most inferior chambers of the heart receive 

the venous blood. and all are thin walled except the ventricle ve and 

the bulbus aortze ba, Fig. 6. The heart, as well as the liver and intes- 

tine, is more or less impressed into the surface of the yelk. 

The csophagus is somewhat bent upward posteriorly, from which ex- 

tremity the air-bladder arises somewhat to one side. The pneumaticé 

duct is open in the foetus and is short, leading abruptly into the air- 

bladder ab, which is a depressed sac, the floor of which is very much 

thicker than the roof. The liver is avery massive organ relatively, and 

opens into the alimentary canal in the vicinity of its first turn. A 

large portal vessel passes from the liver outwards to the left, as shown 

in Fig. 5, and communicates with the vitelline system of vessels. What 

seems to represent a pancreas is seen in some sections adherent to the 

intestine, as shown in Fig. 6. In the posterior and upper part of the ab- 

dominal cavity, behind the intestinal coil, are placed the reproductive 

organs 0, as indicated in Figs. 6 and 7; with greater magnification of 

that part of a cross-section the reproductive organ or genital folds have 

the appearance indicated at o in Fig. 25, which shows the organ in its 

indifferent stage, when it is quite impossible to tell whether the large 

uncleated cells embedded in it are going to give rise to ova or to sperma- 

tozoa. They lie on either side of the mesenteric suspensor of the intes- 
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tine; are,in fact, thickened ridge-like swellings of the sides of the mes- 
entery. 

The renal system lies almost wholly exterior to the abdominal peri- 

toneum of the embryo, and is the only organ, with the partial exception 

of the air-bladder, which does so. The renal or Wolffian organ of Gam- 
busia consists of a remarkably well-developed anterior mesonephrie por- 

tion pn, Fig. 7, which is crowded up against the auditory vesicle poste- 

riorly and richly supplied with blood-vessels. The pronephros was not 

observed, as the stages studied by me were already too far advanced, 

but the posterior part of the segmental duct was still essentially pro- 

nephric in character, as no segmental tubules opened into it. At the 

hinder aspect of the urinary vesicle al the seginental duct of the one 

side joined its fellow of the opposite side, and shortly after opens into 

the bladder, which has a distinct outlet, which lies in a line continuous 

with that of the segmental tubes when the latter are viewed from the 

side. In Fig. 23, Pn, a cross-section of the anterior mesonephric organ 

of Gambusia is shown, and in Fig. 25 the segmental or Wolffian ducts 

Wd. are shown in cross section through the region of the posterior part 

of the abdomen. 

The brain.—A. vertical longitudinal section of the brain of a foetus of 

Gambusia, which has attained about the development of the one shown 

in Fig. 3, is shown in Fig. 28. The cerebellum cer is unusually wide 

antero-posteriorly, resembling in this respect the cerebellum of Amiurus 

of about the same age. The oral epithelium is shown in place at oep, and 

at Hi there is an involution which seems to represent the last vestige of 

the hypophysial pouch from which the hypophysis Hy has been de- 

veloped, and from which that structure has become disconnected. 

The muscular system presents nothing essentially different from that 

to be met with in other fish embryos. The so-called lateral dermal mus- 

cle Dm, Fig. 23, is distinguishable as a distinet layer of fibers external 

to the myotomes m, m, m, but it is remarkable that this muscle still 
shows the segmented condition seen in the latter, a feature which it does 

not share in common with the dermal muscles of higher animals. It is 

therefore seriously to be doubted if it has any very strong claim to be 

called a dermal muscle. 

The courses of the fibers of the muscles of the body are shown in 

Fig. 7, which represents a longitudinal section considerably off of the 

median line. 

The muscles of the pectoral develop as usual on either side of the 

coraco-scapular plate es, Fig. 7, and are probably derived as in the 

Elasmobranchs from buds given off by the muscular segments above 

the rudiment of the girdle. It will be noticed, however, that there are 

no muscles developed around or below the yelk-sac, so that there are 

no recti-abdominales muscles yet formed, the only investment of the 

yelk being the outer epiblastic covering and the deeper mesoblastic one 

developed in connection with the vascular net-work which ultimately 
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Conclusion.—The foregoing account greatly expands and finally com- 

pletes the history of the development, as far as my materials permit, of 

this remarkable form, preliminary notices of which I published in For- 

est and Stream in August, 1881, and in the American Naturalist* for 

February, 1882. While this history is still far from complete, especially 

as respects the very early stages, we have at least cleared the ground 

and prepared the way for further investigations. A number of points 

which had been left undecided have been determined. These are the 

following: 

1. That fertilization of the egg of Gambusia occurs within the ovarian 

follicle, the spermatic fluid being apparently introduced into the ovary 

or abdominal cavity by the male, which is provided with an intromittent 

organ consisting of the anal fin much modified, and that the spermatozoa 

find access to the egg through a wide opening in the follicle which 

answers to a micropyle, but which may be called the follicular pore. 

2. That there is no evidence, as in the case of Anableps and the 

Embiotocida, that the ovarian follicles are ruptured until the develop- 

ment of the young embryos is approximately completed, since the most 

advanced foetuses of Gambusia studied by me have the scales, fins, fin- 

rays, and cranium remarkably well developed, even before the yelk is 

all absorbed, as it is known that the young are born not a great while 

after the stage of development represented in Fig. 3 has been reached. 

3. It is also known that little or no nutriment is derived from thé 

parent, as in Anableps and the Embiotocide ; or, in other words, that the 

embryo of Gambusia grows entirely at the expense of the material con- 

tained in the yelk-sac, and does not form villi upon the latter nor en- 

large after the yelk has been absorbed as in Anableps; neither does the 

rectum or hind gut hypertrophy, nor do the fins expand and develop 

prolongations of the interradial membraves as in the Hmbiotocide. 

4, As is the case with all viviparous forms, the number of embryos 

produced seems to be diminished in correlation with the protection 

which the young receive in consequence of their peculiarly complete 

development within the body of the parent. The embryos leave the 

parent as active little fishes about half an inch in length; in fact this 

fish begins an independent career as far developed as when the shad, 

cod, Spanish mackerel, catfish, and many other fishes are from three to 

six weeks old. By so much it has the advantage over those species in 

the struggle for existence in that it is ready to feed, to pursue its prey 

discriminately, as soon as it is born, while the other forms alluded to 

are comparatively, helpless until some time after they are born; hence 

nature makes up in the fertility of such species for the advantages 

enjoyed by the viviparous ones, so that finally the chances of the 

survival of the two types, which differ so widely in their breeding 

habits, are about equal. 

* Structure and Ovarian Incubation of Gambusia patruelis, a top-minnow. Am, 

Nat., 1882, pp. 109-118, 
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VI.—HABITS OF GAMBUSIA DURING THE BREEDING SEASON. 

Mr. A. A. Duly has informed me that he has witnessed the act of copu- 

lation and the birth of the young of Gambusia. In coitus the male’s head 

is turned in the direction of the tail of the female, the prolonged anal fin 

seeming to be thrust into the external opening of the ovarian duct or 

genital pore of the female, which les just in advance of the anal fin. 

The young when born are stated by Mr. Duly to be about three- 

eighths of an inch in length, and to be expelled in a single mass, con- 

sisting of eight to eleven young fishes at a single effort. This mass as 

soon as it escapes is Seen to be composed of the infant Gambusias, which 

at once separate and swim away. No membranes seemed to be expelled 

together with the mass of young, so that it is probable that in this species 

as in Anableps and the Embiotocide the foetuses rupture the follicles in 

which they were developed a short time before birth. I say a short time 

before birth, because our observations indicate that, unlike Anableps and 

-Micrometrus, the development of Gambusia is essentially completed 

within the follicles, and no yelk-sac remains outwardly visible when 

the young are set free. 

My informant also tells me that the parent fishes devoured their 

young as soon as they were born if they were not separated, by trans- 

ferring one or the other at once to another aquarium. Fright seemed 

to hasten or precipitate the parturition, which Mr. Duly tells me actually 

took place under such circumstances. He also noticed that more than 

one brood seemed to be produced by the same parent consecutively 

and during the same season, and he has reason to think that more may 

have been produced, as his observations only extended over the latter 

part of summer with adults brought from Cherrystone, in August and 

September, which he kept in aquaria in the National Museum. 

VII.—THE VIVIPARITY OF FUNDULUS. 

On Plate XI, Figs. 29 and 30, I figure two views of another type of 

Cyprinodont embryos, viz, Fundulus majalis, also obtained at Cherry- 

stone, Va., July 18, 1881. In this case a well-marked zona was de- 

veloped investing the developing embryo. The oil drops were super- 

ficially embedded in the yelk the same as in Gambusia. A great net- 

work of vessels surrounded the yelk, as may be seen in both figures; 

these spread over the yelk from the two Cuvierian veins which pass 

out from the side of the body of the embryo just in front of the pectoral 

fin-folds, and are gathered inferiorly, as represented in Fig. 30, into a 

great median vein which is extended from the venous end of the heart. 

A hood is probably formed at the sides of the head of this species the 

same as in Gambusia, as indicated by the vascular membrane at the 

sides of the head raised from contact with the yelk, as shown in Fig. 30. 

The body cavity under the axis of the embryo is a deep oval sinus 

extending down a little distance into the substance of the yelk, as shown 

in Fig 29, behind the rudiments of the pectoral fins, 
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ON CERTAIN FEATURES OF THE DEVELOPMENT OF THE SALMON. 

By JOHN A. RYDER. 

So much has been written upon the anatomy and development of this 

fish by eminent authorities that I approach the subject with a cer- 

tain hesitancy. The development of the skull has been elaborately 

worked out by W. Kitchen Parker. The skeleton of the adult has been 

figured in great detail by Bruch in a magnificent monograph, while 

the general development has been repeatedly discussed by investi- 

gators during the last century with more or less thoroughness. Not- 

withstanding this, it may be truly said that our knowledge of the exact 

details of some features of its development is still imperfect, even 

though such able embryologists as Cillacher, Balfour, His, Hoffmann, 

and Ziegler have devoted considerable attention to it and its allies 

within a period extending over scarcely more than the past decade. 

The early stages of development have been investigated by Cillacher, 

His, and Ziegler, with such opportunities that can only be enjoyed by 

one who is near a locality where the spawning or oviposition of the 

adults is in progress. I can therefore add nothing to the information 

given us by those writers, but all that will concern us at present is the 

arrangement of the blood-vascular system at the time of hatching, 

some of the impairments which this system suffers when the young 

fishes are under the care of the fish-culturist, and the development of 

the fins. 
The material used in this investigation consisted of recently-hatched 

embryos of the land-locked salmon, Salmo salar, var. sebago. I have 

carefully drawn a live specimen several times enlarged by the help of 

the camera lucida, as represented in Fig. 1, in order especially to show 

the arrangement of the vessels on the vitellus, the distribution of the 

rose-colored oil drops in the latter, and the vessels and venous sinus 

im the tail. 9” 

The mode of development and outgrowth of the fins is especially in- 

teresting, the more so since Professor Cope has recently reached the 

conclusion that many of the so-called ‘“‘Ganoids” of the Paleozoic 

rocks seem really to be affiliated to a great and important order of ex- 

isting fishes embraced by that author under the term Isospondyli, which 

includes the existing Salmonoids, Clupeoids, Hyodonts, Albulids, &c. 

As it therefore seems that the salmon belongs to a very ancient series 

of forms dating back phyletically to the Devonian, it may be weil for 

us to examine into the development of the fins to see if that process 

would really give countenance to Professor Cope’s views. 

I. The vertical fins.—This set of fins is developed from a median fold 

extending from a vertical slightly behind the pectorals back over the 

end of the tail, thence forward on the ventral side to the posterior side 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 157 

of the yelk-sac, the ventral part of the fold being interrupted only by 

the posterior part of the gut at v. Fig. 1. This fold at the time of 

hatching contains simple embryonic rays throughout its entire extent, 

these being indicated in Fig. 1 by the fine linear striation apparent for 

the whole length of the fold in the engraving. These embryonic rays, 

as they have been called by A. Agassiz, I will call actinotrichia, from 

their slender, unsegmented, hair-like appearance; they are developed 

from special cells of the mesoblast, which I have named pterygoblasts 

elsewhere. These actinotrichia exceed in number the permanent rays 

of the adult at least ten-fold. The latter are in fact in great part 

formed by the fusion of a number of these actinotrichia lying side by 

side. 
The extent to which actinotrichia are developed in the median fin-fold 

at the time of hatching, however, varies very greatly in different genera. 

In the recently hatched salmon, which passes through a prolonged pe- 

riod of incubation, these rudiments of the future permanent rays are 

very numerous, far more so than is the case with most other forms at 
the time the embryo escapes from the egg. Tn the Spanish mackerel 

and in Gadus the actinotrichia are not well defined until some time after 

hatching, and then only in the posterior end of the median tail-fold and in 

the pectoral fin-fold. Asa rule, actinotricbia, (horny-fibers of Balfour), 

appear first in the anterior paired fins; this is the case in the salmon, 

in which these primitive rays are well marked in the pectoral about the 

time the ventral fin-folds vt become well defined. 

As urged in my paper “ On the origin of heterocercy,” the presence 

of actinotrichia throughout the whole extent of the fin-folds of the em- 

bryos of the salmon is an illustration of the Heckelian principle, viz, 

that the ontogeny of a form is usually an epitome of the phylogeny of 

the same. The persistence of the pneumatic duct and the presence of 

adipose fins are also to be considered in this connection, since both are 

archaic characters, the first especially. 

The permanent dorsal rays of the salmon are formed from the actino- 

trichia developed in the anterior part of the median fold d, fig. 1, to- 

wards which radial muscles are shoved out at an early stage, as shown 

by the evenly stippled intervals at the base of this part of the fold. 

The fold in the interval between the dorsal and soft dorsal atrophies 

with the further growth of the young fish, the actinotrichia of this 

interval also disappearing with the fold. 

The next portion sd of the median vertical fold which is perceptibly 

widened, gives rise to the soft dorsal or ‘adipose fin.” The actino- 

trichia of this fin never pass beyond their embryonic condition, so that 

it is said by the comparative anatomists to contain horny fibers. The 

whole of the Plectospondyli except the Characinide@ have lost their adi- 

pose fins, and thus have but one dorsal remaining. The herrings and 

salmonoids or Jsospondyli would therefore seem to stand in an ancestral 

relation to the carps, suckers, and minnows, or Plectospondyli. It is at 
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any rate obvious that the protopterygian condition of the adipose fin is 

a less specialized and more archaic one than that of its complete atrophy. 

The interval between the soft dorsal and the caudal is in part atro- 

phied. The posterior part of this interval, however, gives rise to the 

short accessory rays of the dorsal edge of the caudal. 

The truly dorsal part of the median fin-fold of the embryo salmon 

ends at the notch n, towards which the urochord, later the urostyle, is 

directed. At this point the proximal ends of the dorsal and ventral 

actinotrichia embedded in the fold converge in a penniform manner. 

The actinotrichia below the notch n and extending out into the caudal 

lobe ed give rise to the prolonged caudal rays, while those in the ventral 

part of the fold just in front of the caudal lobe give rise to the inferior 

accessory caudal rays. 

The fold in the interval between the caudal and anal a atrophies, to- 

gether with its contained actinotrichia, while those in the widened anal 

part of the fold a as far as the vent v give rise to the permanent rays 

of the anal, into which the muscles of the fin grow at an early stage or 

at about the same time that those of the dorsal are developed. 

The préanal part of the fold pa in front of the vent, together with its 

contained actinotrichia, atrophies entirely during further growth and 

development. 

It is thus shown by the development of the salmon that the most 

primitive type of distribution of the vertical fins of osseous fishes was a 

continuous one, because of the development of a continuous series of 

actinotrichia or primitive rays, and that the forms which now exist and 

most nearly realize this distribution of the rays of the vertical fins are 

the Dipnoans, in which the rays are also scarcely more than well-devel- 

oped actinotrichia, several of which, taken in succession, are homolo- 

gous with a single ray of an adult Teleost. 

The Dipnoans present many other embryonic characters which seem 

to be partially paralleled by what is transitory in the embryo salmon. 

When we shall know more of the embryology of Ceratodus through the 

efforts of Mr. Caldwell, who has succeeded in obtaining its ova, further 

comparisons may be instituted between the ordinary Teleostean embryo 

and that of the singularly specialized mud. fishes.* 

Some of the oldest “Ganoids” had the vertebral axis persistently 

chordal, unmodified anteriorly, and with an extended series of fins, in 

these respects paralleling somewhat the condition which is transient in 

the embryo salmon. These seem to me to be good reasons for accept- 

ing Professor Cope’s views as to the affiliation of certain of the Palaeo- 

zoic fishes with the existing Isospondylh, in the absence, as the latter 

*Tt is important to examine the fin-folds of the tails of the larvie of such Amphibians 

as Pseudis and Dactylethra to determine whether or not actinotrichia are present. 

Should these earliest representatives of fin-rays be found in any of the Amphibia the 

abrupt hiatus now existing between the Dipnoans and the latter would, in a great 

measure, be bridged. 
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authority states, of all other characters, except the scales, adequate to 

separate the two. 

II. Paired fins.—The paired fins of the salmon develop at wide inter- 

vals from each other, that is, the ventral pair is separated from the pec- 

toral by an interval of not less than sixteen muscular segments. In 

Lophius the number of muscular segments opposite the interval be- 

tween the pectorals and ventrals are reduced to four, according to the 

figures given by A. Agassiz. In other types this interval between the 

rudiments of the paired fins of the embryo is still further reduced, 
as for example in Trachinus vipera* and in Motella mustelat in which, 

according to Brook, but two muscular segments intervene between 

the earliest rudiments of the pectoral and pelvic fins, so that in 

these types it may be said that the paired fins develope from almost 

continuous rudiments. These and Lophius seem to develop the rudi- 

ments of the paired fins almost synchronously, which is far from being 

the case with the larvie of the Physostomous orders, Ginglymodi, Glan- 

iostomi, Nematognathi, Plectospondyli, Isospondyli, Haplomi, and Enchel- 

ycephali,t in which the ventral pair of fins appears late, often after the 

pectoral is well developed and in active functional use. In most, if not 

in all, the larve of Physostomous species of Actinopteri, as limited by 

Cope, the ventral pair of fins is later in appearing than the pectoral; 

on the other hand in the Percomorph and Pediculate divisions of the 

Physoclistous Actinopteri it seems that in many species the pectoral 

and ventral limbs appear almost synchronously, the pectoral usually a 

little more developed than the ventral pair, and separated serially by 

only two to four myotomes, while this interval in the Physostomous 

forms may embrace over sixteen muscular segments. 

Finally it may be said that the ventral pair of limbs is almost always 

undergo shifting or translocation forwards in the Physoclistous groups 

mentioned. The researches of Mr. Brook, cited above, afford additional 

evidence of the truth of the principle laid down by me in a prelimi- 

nary notice§ recently published. 

The Physoclistous genera, Gadus, Cybiwm (Scomberomorus) and Pare- 

phippus seem to be exceptions to the rule spoken of above, as holding 

in the development of some forms. How far the rule held in the devel- 

opment of the Palaeozoic fishes with ganoid scales and ventral or ab- 

dominal pelvic fins, we, of course, now have no means of knowing. 

These, with the exception of Dorypterus and Blochius, seem to have had 

*Preliminary account of the development of the Lesser Weever-fish Trachinus 

vipera, by George Brook, F. L. 8., Journ. Linn. Soc., xviii, pp. 274-291, pls. 4, 1884. 

tOn some points in the development of Motella mustela, Linn., by George Brook, 

F. L. §., Journ. Linn. Soc., xviii, pp. 299-307, pls. 3, 1885. 

¢The eels are of course permanently without ventrals; the youngest obtainable 

larve of Anguillide and the Leptocephalid stages of marine eels show no traces of 

ventral limb-folds; these forms are in fact permanently apodal. 

§ On the Translocation forwards of the Rudiments of the Pelvic Fins in the Em- 

bryos of Physoclist Fishes, Am. Naturalist, 1835, pp. 315-317. 
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the pelvic fin not displaced forward, but normal in position, as in the 

majority of existing Physostomous Actinopteri. 

The belated development of the pelvic fins of some of the Jsospondyli 

and Haplomi is quite remarkable; in fact, the pectoral in these forms 

may have the permanent rays pretty well developed before the ventral 

fin-fold has done much more than begun to develop. The ventral fin- 

fold, however, in those forms in which it appears synchronously with the 

pectoral is at first always the smallest, thus showing the effects of an 

inherited tendency to retard the development of the pelvic fins. 

In the salmon the pectoral is functionally developed with well de- 

fined actinotrichia lying beneath the investing epidermis, as shown in 

Fig. 1, by the time the ventral is appearing as a flat, immobile lobe 

without developed actinotrichia, behind and above the yelk-bag. 

III. Theembryonic blood vascular system.—In the embryo salmon this 

attains great importance apparently in consequence of the presence of 

a voluminous yelk which is absorbed by a system of vitelline vessels. A 

large median aortic trunk ao, Fig. 3, is developed under the notochord 

ch, Fig.4. It is formed from two convergent suprabranchial arteries an- 

teriorly, which receive their blood from the branchial trunks coming 

from the gills. The aorta extends backward, giving off ‘intercostals ” 

and intersegmental branches s along either side and terminates under 

and at the end of the urochord. A recurrent vessel then bends down 

from it and divides into several loops which converge in the caudal 

venous sinus sc, Fig. 3, incorrectly referred to as a ‘“ caudal heart” by 

some writers, as it exhibits no independent pulsations of its own. 

From the caudal sinus the caudal vein or cava arises and passes for- 

ward towards the body-cavity, where it divides anteriorly into the 

paired cardinal veins cv, Fig. 3. These pass forward to the venous sinus 

of the heart formed by the Cuvierian ducts into which they empty their 

contents. The heart lies behind and below the branchial frame-work, 

and forces only venous blood through the gills. Its anterior chamber or 

bulbus aorte is prolonged forward into a truncus arteriosus, which gives 

off a pair of vessels to each pair of gills. These vessels, after break- 

ing up into a plexus of capillaries, send the arterialized blood through 

another set of branchial vessels which join a pair of longitudinal trunks, 

of which the radices aorte are prolongations posteriorly and the caro- 

tids anteriorly. The venous blood from the head is carried back to the 

heart by way of a pair of jugular veins or anterior cardinals to the 

venous sinus. The foregoing describes in outline the systemic circu- 

lation proper, exclusive of the great portal system, to which the net- 

work covering the yelk-bag also properly belongs. 

The portal system of the young salmon with the yelk-bag still at- 

tached may be said to comprise no less than three successive sets of 

‘apillaries. The first of these arise from the caudal and cardinal veins 

ev, and pass from above downward on either side of the intestine to 

join and fill with blood a large azygous or median subintestinal vein, 
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si, Fig.3. This vessel passes forward under and into the liver Z, where 
it again breaks up into a plexus of smaller vessels; these then again 

blend into larger trunks, as shown at pv, in Fig. 4, which emerge from 

the liver to again break up into the capillary net-work cc, Fig. 3, which 

is still better shown in Fig. 1, on the surface of the yelk-bag. This 

vitelline net-work then joins the vitelline veins vv and vv’, which blend 

into a common trunk before joining the venous end of the heart. It 

will thus be seen that we have no less than five capillary systems in 

the young salmon, as shown in Fig. 1, if we reckon those of the portal 

system together with those belonging to the systemic system of vessels. 

These in their order are: (1) The branchial, (2) the systemic, (3) the in- 

testinal, (4) the hepatic, and (5) the vitelline capillaries. 

What the subsequent history of the third and fourth sets may be I 

have not made out, but the fifth or vitelline set has only a temporary 

existence, remaining only as long as there is yelk in the yelk-bag. As 

the yelk is absorbed this system disappears, when the vitelline veins vv 

and vv’ become portal veins; that is, they carry all of the blood which 

passes through the viscera back to the heart. 

A study of sections of the yelk-sac of the salmon leads to the follow- 

ing conclusions: A well-marked periblastic stratum of plasma, p, Fig. 

4, invests the yelk. Beneath the periblast lie the oil-drops 0, 0, which 

are largest at the upper part of the yelk, the greater buoyancy of these 

larger, superior oil globules tends to keep the young fish buoyed up, 

and functions much in the same way that an air- bladder would, a struct- 

ure which, by the way, is not yet functional in the young salmon at 

this stage of growth. In the earlier stages these larger oil-drops, which 

lie just under the blastodisk or germinal mass, by their buoyancy con- 

stantly keep the germ rotated or turned toward the top of the egg. 

External to the periblastic layer of the yelk comes the vascular net- 

work of capillaries, the walls of which are formed, apparently, by a 

thin sheet of splanchnic mesoblast vm, which invests the yelk but 

which has grown down over the latter at a later period, possibly, than 

the thin epidermic or epiblastic investment ep, Fig. 4. This vascular 

net-work is obviously the apparatus by means of which the yelk is ab- 

sorbed superficially from the external plasmodium or periblast of the 

yelk, a stratum, which, as is well known, contains scattered free nuclei. 
The epidermis or epiblast of the young salmon is remarkable amongst 

fish embryos for the peculiar goblet-shaped cells which are found dis- 

tributed over almost the entire surface of the embryo. These are shown 

in a section of the epidermis in Fig. 5, much enlarged. Their function 
is apparently to secrete a mucilaginous substance for the purpose of 

protecting the skin of the embryo. 

IV. Diseases or abnormalities which involve the yelk-sac and vitelline 
Proc. Nat. Mus. 85 gD 
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circulation of salmon embryos.—A discussion of some of the pathological 

phenomena observed while salmon embryos are under the care of the 

fish-culturist seem to me to be in place here. 

Shortly after hatching many of the young fish in the hatching troughs 

sometimes show whitish spots on the yelk-sac. If examined under 

the microscope it is plain that these spots consist of coagulated or dead 

yelk material. Very often the capillaries in the vicinity of these spots 

are found to be occluded and filled with clots of blood, as if the vessels 

had been bruised. In other cases it is found that the capillaries of the 

liver are occluded so that that organ, which is visible on the left sile of 

the embryo through the integument, assumes a whitish, abnormal color. 

Closer examination reveals the fact that the blood no longer circulates 

through the liver, and that the tissues of the organ are practically dead, 

as indicated by the white color which they assume. These conditions lead 

to the death of the affected embryos in great numbers. The causes which 

seem productive of such abnormalities have not been determined with 

certainty, but it would seem probable that blows or knocks received by 

the sac from careless handling or the violent and too rapid flow of 

water over the young fish, so as to carry them violently against fixed 

objects in the trough, are probably very hurtful and productive of the 

changes noted. : 

Still other abnormal changes in the yelk-sac may be noticed here. 

The most serious is that characterized by the distension of the epiblastic 

covering of the sac with fluid so that it is lifted up from contact with 

the yelk more or less extensively. Usually, this distension only affects 

the posterior extremity of the sac, but occasionally specimens are ob- 

served in which there is a space all round the yelk between the latter 

and the epiblastic sac. Sometimes free-blood corpuscles which have 

escaped from ruptured vessels are found floating about in the fluid con- 

tained in the cavity described. At other times, an extension of the back 

part of the yelk proper may be prolonged backward into the outer sac, 

which may become constricted so as to embrace part of the yelk. As 

the anterior part of the yelk is then absorbed, the posterior constricted 

part is finally left hanging to the abdomen by a sort of pedicle formed 

by the outer sack. This finally drops off and the young fish survives. 

The spot where the stalk breaks off on the under side of the embryo 

heals up and the young fish seems none the worse for having lost part 

of its yelk, except that it has probably not grown quite so large or so 

rapidly as its more fortunate fellows. 

The plate illustrating the foregoing article is number XII of the pres- 

ent volume. 
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ON THE ETHEOSTOMA VARIATUM OF KIRTLAND. 

By DAVID 8. JORDAN. 

In the Boston Journal of Natural History 1840, pp. 274-276, Dr. Kirt- 

land has described two species of Darters, under the names of Htheos- 

toma variata and Etheostoma maculata. The second of these has been 

till lately known only from specimens in the National Museum, col- 

lected by Dr. Kirtland and Professor Baird in the original locality. 

Lately, on comparison of these specimens with others from Tennessee, 

Professor Gilbert has recognized the identity of Htheostoma maculata 

with the Pecilichthys sanguifluus of Cope. 

The Etheostoma variata has been less fortunate. Kirtland himself re- 

garded it as identical with the later-described EHtheostoma cerulea of 

Storer, and under the name of Pacilichthys variatus, Agassiz made the 
latter species the type of his genus Pecilichthys. Putnam and Vaillant 

have correctly considered the Etheostoma variata as different from the 

Pecilichthys ceruleus, but they have given no explanation of the grounds 

of their opinion. 

In my earlier papers I have adopted Dr. Kirtland’s view that the 

Etheostoma variata is the same as Pecilichthys ceruleus. The resem- 

blance in color of the two seemed to support this opinion, and the dis- 

crepancies in the description and figure were supposed to be due to in- 

accuracies on Dr. Kirtland’s part. 

In the Synopsis of the Fishes of North America, p. 503, Professor 

Gilbert and myself have adopted the view that Dr. Kirtland’s figure 

and description were based on a specimen of Hadropterus peltatus, 

Stauffer, to which the coloration of Pweilichthys cwruleus had been 

ascribed. 

I have recently received two specimens of a Darter, taken in the 

White Water River at Brookville, Indiana, by Amos W. Butler. The 

larger of these, 34 inches long, an adult male, agrees very closely with 

Dr. Kirtland’s description of Hiheostoma variatum, and is evidently the 
species which Dr. Kirtland had in mind. 

It is a species previously unknown to me (except from two discolored 

and ill-preserved specimens—the types of Hadropterus tessellatus), and 

its rediscovery forms an important addition to our knowledge of these 

fishes. 

The following is the synonymy of the species, with a description of 
my largest specimen : 

Hadropterus variatus. 

Etheostoma variatum, Kirtland, Zool. Ohio, 1838, 168, 192; Kirtland, Boston 

Journ. Nat. Hist., iii, 1840, 274. (Mahoning R.) 

Hadropterus variatus, Putnam, Bull. Mus. Comp. Zool.-1, 1863, 4. (Name 
only.) 
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Beleosoma variatum, Vaillant, Recherches sur les Poiss. , Etheostomatida, 1874, 84. 

(Locality unknown.) 
Alvordius variatus, Jordan and Gilbert, Syn. Fish. N. A., 1883, 503. (In part 

confused with Hadropterus peltatus, Stauffer.) 

Etheostoma notatum, Agassiz, MSS8., 1850, fide Putnam. (No description. ) 

Hadropterus tessellatus, Jordan, Bull. U. S. Nat. Mus., x, 7, 1877. (Allegheny 
R.; young specimens discolored.) 

Nanostoma tessellatum, Jordan and Gilbert, Syn. Fish. N. A., 1883, 511. (Dorsal 

spines given as ‘‘x,” not xiii, by misprint.) 

Head 34 times in length (43 to base of caudal). Depth, 44 (53). D. 

XIII-13; A. 11,9. Scales 8-51-9. Length, 3 inches. 

Body moderately elongated, not much compressed, the back some- 

what arched. Head short and thick, the snout short and blunt, and the 

profile above the eyes strongly decurved ; profile a little depressed at 

the nape. Eyes large, not very close together, slightly longer than 

snout, 3} in head. 

Mouth small, low, subhorizontal, the lower jaw included; teeth small, 

subequal, bluntish, in rather broad bands; teeth on vomer. Premax- 

illary not protractile; maxillary reaching front of eye, 4 in head. 

Top of head extremely rugose, the wrinkles evident through the skin, 

and radiating irregularly from behind the eye. Parietal region rather 

broad and depressed, as in other species of Hadropterus. Preopercle 

entire. Opercle with a rather sharp spine. Gill membranes somewhat 

broadly united, but meeting at a rather acute angle. 

Head naked, except for one to three scales on the upper part of the 

opercle. Scales of body rather large, ctenoid. Lateral line complete. 

Nape covered with small scales; breast lcosely scaled; belly covered 

with ordinary scales similar to those on the sides. No enlarged ventral 

plates. 

Fins all very large. Dorsal fins slightly joined; anal fin large, but 

lower than the soft dorsal, and somewhat shorter. Pectorals reaching 

front of anal. Second anal spine longer than first; both of moderate 
size. Longest dorsal spine 24 in head. Longest softray 13. Candal 

subtruncate, its longest ray 14 in head. Longest ray of anal 13. Pee- 

toral a little longer than head; ventral a little shorter. 

Color of large male specimen dusky greenish above, the head similar, _ 

the centers of the scales darker, and the whole body covered with fine 

dark points visible with a lens. Belly and sides of the body from 

anal fin forward and as high up as the level of the scapula of a bright 

yellow-orange. Posterior parts of the body with five vertical zones of 
bright orange, these about half as broad as the dark greenish inter- 

spaces; first zone opposite the interspace between the dorsals, and ex- 

tending downward to front of anal; the last two on caudal pedunele. 

A vague, dusky area on base of caudal; a dusky shade across nape in 

front of dorsal. Head nearly plain, with some dark specks and some 

dashes of orange. Breast with light orange shades. 

First dorsal with a broad median band of blue-black ; a paler stripe 
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below it and above it; the base of the fin with dark interspinal spots, 
and the edge of the fin again blackish. Second dorsal blue-black 

dashed with orange toward the base; caudal blackish, rather darker 

at base; anal blue-black, with orange-yellow at the base; pectoral 

blackish, with orange cross shades; ventrals blue-black, with some edg- 

ings of orange. 
The young example is similarly marked, but has less dusky shading, 

the fins being mostly pale. 
These specimens were obtained in a hydraulic canal above Brook- 

ville, Indiana, by Mr. Amos W. Butler, April 25, 1885. 

INDIANA UNIVERSITY, April 29, 1885. 

ON THE OCCURRENCE OF HADROPTERUS AURANTIACUS (COPB), 
IN THE FRENCH BROAD RIVER, NORTH CAROLINA. 

By TARLETON H. BEAN, 

Curator of the Department of Fishes. 

The National Museum has just received from Dr. J..A. Watson, of 

Asheville, N. C., a fine specimen of the above species. 

(Accession No. 15967; catalogue No. 37175.) 

The length of theexampleis 103 millimeters; the length to end of lateral 

line is88 millimeters. Theformiselongate. Thecandal peduncleis some- 

what deep, its depth equaling about one-half the lengthof thehead. The 

snout is somewhat abruptly curved, and the lower jaw isincluded. The 

back is not conspicuously elevated. The outline from the interorbital 

space to the origin of the dorsal forms almost a straight line. The 

head is slightly compressed anteriorly ; its greatest length is contained 

about 44 times in the length to end of lateral line, and the greatest 

depth of the body about 54 times. The eye is one-fourth as long as the 

head, and equal in length to the snout. The width of the interobital 

space is contained 5 times in the length of the head. The upper jaw is 

slightly longer than the eye. Strong teeth in the jaws. A few teeth 

on the head of the vomer. The maxillary reaches a little beyond the 

vertical through the anterior margin of the orbit. Cheeks and opercu- 

lum with small scales in numerous rows. Preopercle entire. Gill mem- 

branes very narrowly united. Opercular spine feeble. Gular region 

naked. Scales of body very small, ctenoid. The belly is covered with 

ordinary scales. Scales at the nape very small and numerous. Lateral 

line complete, nearly straight, only slightly elevated over the anterior 

half of the pectoral, following a little above the median line of the 

body. 

The dorsal fins are separated by a very narrow interspace. The 

longest dorsal spine is one-half the length of the head. The soft dorsal 

is higher than the spinous dorsal, its longest ray being nearly two-thirds 

as long as the head. The caudal seems to have been nearly truncate 
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or very slightly rounded. The longest ray of the anal is about equal 

to the length of the head without the snout, and exceeds the length of 

the longest dorsal ray. The anal spines are subequal in length, the 

second one being nearly one-half as long as the head. The pectoral is 

nearly as long as the head, slightly longer than the distance of its tip 

from the origin of the anal; its length is contained about 43 times in the 

total length to end of scales. The ventral equals the pectoral in length, 

and extends farther back. D.XV,14: A. II, 11; Se. 14-86 (tubes)—24. 
A narrow, light area along base of spinous dorsal, above which the fin 

is dark. Snout and iris very dark and humeral region and the region 

through which the lateral line passes with a dark pseudo stripe some- 

what intensified at both ends, and almost forming bands on the body. 

The greatest width of this dark stripe somewhat exceeds the length of 

the eye. Base and upper half of pectoral orange. Traces of orange on 

cheeks and nape. The whole of lower portion of body largely orange. 

Ventrals, and all but the basal portion of the anal, dark; the ventrals 

with a bluish tinge. A pearly blotch on the lower portion of the pec- 

toral. Soft dorsal and caudal more or less suffused with orange. 

° 

ON THE IDENTITY OF COTTUS MACULATUS, FISCHER, WITH 

COTTUS BUBALIS, HUPHRASEN. 

By TARLETON H. BEAN, 

Curator of the Department of Fishes. 

In a recent extract from the annals of the Scientific Association of 

Hamburg,* Dr. J. G. Fischer has described and figured a species of 

Cottus from Barbadoes. The anomaly of finding a species of this genus 

within the tropics induced me to examine the description very carefully, 

to. ascertain, if possible, the source of Dr. Fischer’s specimen. There is 

no reasonable doubt that the type of his new species is the common Fa- 

ther-lasher of Europe, and it is a source of wonder that the species 

should have been misinterpreted. After a study of our examples of 

Cottus bubalis from Bergen and Christiania, in Norway, and Leeds, En- 

gland, I have no hesitation in stating that they agree perfectly with the 

description and figure of Cottus maculatus. 

In some unknown way the locality of Dr. Fischer’s specimen has been 

incorrectly given, and thus the describer of the supposed new species 

has been completely misled. 

The differential characters claimed by Dr. Fischer for Cottus macula- 

tus do not serve at all to separate his species from C. bubalis. The ar- 

rangement and number of the spines on the preoperculum are precisely 

the same in our examples of Cotius bubalis as represented in the figure 

*Jahrbuch der wissenschaftlichen Anstalten zu Hamburg, ii, pp. 78, 79, taf. ii, 

fig. 8. 
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of C. maculatus. The ventral and the pectoral are not longer in our 

specimens than they are made to appear in the figure of the alleged new 

species. 

The notion seems to have got abroad among some of the European 

ichthyologists that North America is a comparatively benighted and 

barbarous country, whose natural history is still in its infancy; it is 
perhaps owing to this impression that we are startled by information 

concerning the supposed occurrence of Coftus within the tropics, and of 

a species of Platycephalus * in the Potomac River. 

Our common little Cottus wneus of Mitchill also has been redescribed, 

from a New York specimen, under the name of Cottus (Acanthocottus) 
anceps.t 
As a general rule it will be safe to intrust the novelties of fish distri- 

bution in our country to its resident ichthyologists 

DESCRIPTION OF A NEW CRUSTACEAN ALLIED TO HOMARUS 

AND NEPHROPS. 

By SIDNEY i. SVWEITH. 

Any additions to the small number of known types of existing Ho- 

maridz are of special interest on account of the relations of the group 

to the Astacidz and to several fossil forms, and for this reason it seems 

desirable to give a special notice of the following species recently taken 

in the Caribbean sea by the Fish Commission steamer Albatross. 

Eunephrops, gen. nov. 

The species for which this generic name is proposed agrees with Ho- 

marus and differs from Nephrops and Nephropsis in the number and ar- 

rangement of the branchiz, and in the evenly swollen branchial regions ; 

it agrees with Nephrops and Homarus and differs from Nephropsis in 
possessing antennal scales and well-developed eyes; it agrees with Ne- 

phropsis and differs from Homarus and Nephrops in having very large 

antennal spines, and in being without any spine on the second segment 

of the peduncle of the antenna; and it agrees with Nephrops and differs 

from Homarus and Nephropsis in having slender and carinated chele. 

Eunephrops Bairdii, sp. nov. 

Female.—The carapax is nearly as broad as high, and the branchial 

regions and the dorsum, except in front, are evenly convex and rounded. 

‘The cervical suture is conspicuous and very deep, extends round be- 

neath the narrow lateral lobe of the gastric region and joins the middle 

* Platycephalus americanus, Sauvage, Nouv. Archiv. Mus. (2), i, 148, pl. ii, f.3 (head 

only). Potomac River. 

t Cottus (Acanthocotius) anceps, Sauvage, Nouv. Archiv, Mus. Hist. Nat., Paris (2), 

i, 1878, p. 145, pl. i, f. xiji, 
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of a conspicuous regularly semicircular suture limiting the hepatic 

region beiow and behind. The inferior edge of the rostrum is sharp 

and slightly roughened but not distinctly dentate. From the sides of 

the rostrum two low rounded carine extend back a little way upon the 

gastric region, and are each armed with two spines somewhat smaller 

than the lateral spines of the rostrum, while much farther back, upon 

the posterior margin of the cervical suture, there is a pair of similar 

subdorsal spines much nearer together. The anterior margin projects 

either side in a great vertically compressed dentiform spine reaching in 

an acute point as far forward as the eyes, and recalling similar spines in 

some of the Crangonide. Just back of the base of the antennal spine 

there is a small spine on the hepatic region, and between this and the 

posterior subdorsal spine of the gastric region, and back of the orbit, 

there is a similar spine. The carapax is everywhere roughened with 

minute tubercles between which the surface is beset with very short 

hairs. 
The eyes, though not quite as large, are nearly like those of Nephrops 

Norvegicus, being vertically compressed, reniform, and black. 

The antennule are like those of Nephrops Norvegicus. The general 

form and proportions of the bodies of the segments of the peduncle of 

the antenne are almost exactly asin Nephrops Norvegicus, but the second 

segment is evenly convex externally and without any trace of a tooth or 

spine at the base of the very small antennal scale, which is very little 
more than half as long as the fourth segment, about half as wide as 

long, oblong-ovate, with a minute tooth at the tip and with the inner 

edge ciliated. The flagellum is considerably longer than the body of 
the animal and very nearly as in Nephrops Norvegicus. 

The oral appendages agree very closely in every detail with those of 

Nephrops Norvegicus, except that there is a well-developed podobran- 

chia, fully as large as in Homarus Americanus, at the base of the first 

gnathopod. 

In the single specimen seen the right cheliped is in process of repro- 

duction and very rudimentary. The left cheliped agrees in general 

form very closely with the more slender of the chelipeds ot Nephrops 

Norvegicus : the inferior and superior edges of the merus, though rough- 

ened with somewhat spiniform granules, bear only one real spine each 

and that at the distal end; the spines of the carpus are slightly fewer, 

but arranged nearly as in Nephrops Norvegicus ; the chela itself is very 

slightly broader than in Nephrops Norvegicus, the spines of the carine 

are a little less prominent, though the carine are spinulose or minutely 

tuberculose nearly to the tips of the digits, and the spaces between the. 

carin are thickly tuberculose and not pubescent. The remaining pe- 

reopods are very nearly as in Nephrops Norvegicus. 

The pleon is in general very much like that of Nephrops Norvegicus, 

but the whole dorsum is pubescent, and the second, third, and fourth 

somites have only an inconspicuous, transverse, dorsally interrupted 
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and densely pubescent sulcus in place of the much broader and con- 

spicuous sulci upon all the somites of Nephrops Norvegicus. The de- 

pressions on the bases of the pleura are deeper than in Nephrops Nor- 

vegicus, and the inferior angles are more obtuse, and not distinctly 

hooked, as in that species. The second to the fifth pleopods are smaller 

and their lamella much narrower than in the Homarus Americanus or 

the male of Nephrops Norvegicus. [I have had no female Nephrops for 
comparison. | 

Measurements in millimeters. 
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Station 2143, March 23, 1884; Gulf of Darien; north latitude 9° 30/ 

45”, west longitude 76° 25’ 30’; 155 fathoms, green mud. One female 
(6939). 
NEW HAVEN, Conn., April 29, 1885. 

ON SOME GENERA AND SPECIES OF PENZIDZ, MOSTLY FROM 
RECENT DREDGINGS OF THE UNITED STATES FISH COMMIS- 
SION. 

By SIDNEY I. SMITH. 

Penzus Fabricius (restricted). 

Unfortunately I have not been able to examine either of the species 

referred to the genus by Fabricius, but in P. carimonte, canaliculatus, 

Brasiliensis, semisulcatus, setiferus, and stylirostris the antennular fla- 
gella are very short; the distal segment of the mandibular palpus is 

much larger than the proximal, very broad, and not prolonged into a 

narrow tip; the endognath of the first maxilla is greatly elongated and 

segmented; the endopod of the maxilliped is slender and composed of 

four segments, and the exopod is lamellar and unsegmented ; both pairs 

of gnathopods have well-developed epipods and large exopods; all the 

pereopods have small exopods, but only the first, second, and third are 
furnished with epipods; there is a well-developed pleurobranchia on 

the fourteenth somite. The number and arrangement of the branchize 

and epipods are the same for all these species, and is indicated in the 
following formula: 

Somites. AWAITS | Va || STE || exe | XI. | XII. | XIII.) XIV.| - Total. 
< | ORE ee CS a Oe ee Ne SS a (| D 

Hi PiPOd Sterns sa cecine esek me see cee | 1 1 1 1 1 1 0 0 (6) 
IPodopranchim. ccc. ssscoescacace coer oe 0 1 0 0 | 0 0 0 0; 1 : 
IATHATODTANCHID se oe eehiie eels seae= rT 2 | 2 2 2 2 4 LB 0/}li-+r. 
Pleurobranchi®..........---.--------- 0 0 1 1| 1 1 1 TAG 

18-+-r. + (6) 
| 

These species alsoagree in having well-developed antennal and hepatic 

spines and conspicuous antennal and hepatic sulci; but these charac- 

ters are not regarded as of generic value. 

Parapeneus, gen. nov. 

The species referred to the genus here proposed are at once distin- 

guished from the species of Penceus proper in having the endognath of 

the first maxilla short and unsegmented, the second gnathopod without 

an epipod, and the fourteenth somite (posterior somite of the perzon) 

wholly without branchie. The species examined further agree in hav- 

ing none of the sulci of the carapax conspicuous except the cervical, 

and in having the antennular flagella shorter than the carapax. In 

the first three species here referred to the genus the mandibular palpi 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 171 

are as in the typical species of Penwus, there are no exopods at the 

bases of any of the pereeopods, and the branchio-epipodal formula is— 

Somites. VEN | AVAIL: | STEEP eX ARG || EXCLUS |EXCDIN, |EXCIVE |) otal: 

Shaving Ts ee ee 1 1 0 1 1 1 Ds (5) 
POG O brane eases accc anes eetecce.s~s 0 1 0 0 0 0) 0 (th}| cat 
PA EHTO DEAN GRID. «6 seas <vc Sis ~cicie'e Sinai roi 2 2 2 2 2 1 0 }11+r. 
Pleurobranchs «2-226 sacs ccsce ets. 0 0 1 i 1 1 1 (ee at) 

| 17-+Lr. + (5) 

In P. constrictus and a Japanese species here doubtfully referred to 

the P. barbatus (De Haan) the distal segment of the mandibular palpus 

is slightly elongated and narrowed distally; there are very small narrow 

lamellar exopods at the bases of all the pereeopods; and there is no pleu- 

robranchia on the thirteenth somite, the branchio-epipodal formula 

being— 

Somites. vi. |viir.| rx. | x. | x1. | xu |x1I1|-xIVv| Total. 
| _| | | |_ 
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These characters might be considered of generic value, but I prefer 

not to propose a new genus for these two species, and Iam confirmed in 

this from the examination of two other species: a Japanese species 

(possibly the P. affinis (M.-Edwards), but evidently not the species fig- 

ured by Bate as the male of that species) which closely resembles the 

constrictus and barbatus in general appearance, but has no exopods at 

the bases of the posterior perzeopods and has the epipods and branchie 

as in P. longirostrig; and P. Goodei, described beyond, which, though 

resembling the constrictus and barbatus in external characters, has the 

mandibular palpi, epipods, and branchiz as in P. longirostris, and long 

and slender exopods at the bases of all the perzeopods. 

Parapeneus longirostris. 

Peneus longirostris Lucas, Explor. Algérie, Crust., p. 46, pl. 4, fig. 6, 1849. 

Peneus membranaceus Heller, Sitzungsber. Akad, Wiss. Wien, xlv, p. 423, pl. 

2, fig. 49, 1862; Crust. siidlichen Europa, p. 296, pl. 10, fig. 11, 1863. 

Pencus Bocagei Johnson, Proc. Zool. Soc. London, 1863, p. 255; ibid., 1867, 

p. 900 (< longirostris). 

I take this Mediterranean species, of which I have examined a speci- 

men received from the Rev. A. M. Norman, as the type of the genus. 

Judging from his description, this is apparently not Ruisso’s Peneus 

membranaceus (Crust. de Nice, p. 98, 1816), which is probably indeter- 

minable. He describes the rostrum as short, and again as “un petit 

rostre aplati et denté,” which would apply better to the Mediterranean 
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Solenocera, but the length given would indicate a very much larger spe- 

cies than the Solenocera. It is perhaps best to drop the name membra- 

naceus entirely, or at least until it can be shown with some degree of cer- 

tainty to what species it really applies. 

Parapeneus politus. 

Peneus politus Smith, Proc. National Mus., iii, p. 444, 1881. 

Several specimens, agreeing well with the single one originally de- 

seribed, were taken in 1881 by the Fish Hawk, off Martha’s Vineyard, 

in 79 to 128 fathoms, and in February, 1884, a large number were taken 

by the Albatross, in 31 to 34 fathoms, in the Gulf of Paria. 

The species is closely allied to P. longirostris, and some of the speci- 

mens from the Gulf of Paria have the rostrum much longer than any 

of the northern specimens and approach the Mediterranean species so 

closely that it is quite possible that a large series of specimens might 

show that the politus is only a variety of P. longirostris. All the spec- 

Imens seen, however, are easily distinguished from the longirostris by 

the shorter rostrum, which falls much short of the tips of the antennal 

scales, and by the somewhat smaller eyes. 

Parapenezus megalops, sp. nov. 

This species is closely allied to P. longirostris and politus, but is at 

once distinguished from them by the broader carapax, the more numer- 

ous teeth upon the rostrum, the very much larger eyes, and by the 

branchiostegial spine being on, instead of a little way back from, the 

anterior margin of the carapax. 

The surface of the carapax and pleon Ts naked and smooth. The car 

apax is about as broad as high and very little compressed anteriorly. 

The antennal, hepatic, and branchiostegial spines are well developed, 

the latter forming the antero-inferior angle of the carapax. From the 

hepatic spine a sharp elevation extends backward and upward, marking 

the posterior margin of the cervical suture, but fades out before reach- 

ing the dorsum, which is eveuly rounded posteriorly but rises in front 

in a carina armed with a single spine in the middle of the gastric re- 

gion far back from the crowded teeth of the rostrum proper, only one 

or two of the most posterior of which are back of the orbit. The 

rostrum is a little shorter than the carapax proper, reaches to the tips 

of the antennal scales in all of the females seen, but falls short of them 

in the males, is nearly horizontal or considerably arched upward in the 

middle, is rapidly narrowed vertically from the base to about the middle 

of the eyes, beyond which it is slender and gradually tapered to an 

acute tip, and the dorsal edge is armed with twelve to fifteen spiniform 

teeth which are crowded posteriorly but become gradually more and 
amore remote and smaller toward the tip, to which they very nearly reach. 

The eyes are black, reniform, flattened above, and very large, ap- 

parently slightly Jarger in the males than in the females; the greatest 
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diameter being nearly half the length of the antennal scale, and from 

a third to fully two-fifths of the length of the carapax excluding the 

rostrum. 

The proximal] segment of the peduncle of the antennula is about half 

as long as the antennal scale, very broad, lamellar, slightly concave 

above to fit the eye, and the outer margin armed with a small tooth 

near the base and with a slender spine at the anterior angle; the sec- 

ond segment is scarcely a third as long as the proximal and nearly as 

broad as long; and the distal segment is fully as long as the second, 

slender and subcylindrical. The antennular flagella are slender, the 

inner approximately as long as the antennal scale, the. outer slightly 

shorter. The antennal scale is considerably broader at base and more 

tapered distally than in P. longirostris, but otherwise the antenne are 

nearly as in that species. 

The perzeopods are very similar to those of P. longirostris, but are all 

somewhat longer and apparently stouter; the second pair reach nearly 

to the second segment of the peduncle of the antennula, and the third 

and fifth to or a little by the tips of the antennal scales. 

The anterior somites of the pleon are nearly as in P: longirostris, but 

the dorsal carina on the third, fourth, and fifth is not quite as thin and 

does not project in so distinct teeth at the posterior margins of the so- 

mites, and the pleura of the fifth somite project slightly more poste- 

riorly. 

The telson is a little longer than the sixth somite, conspicuously sul- 

cated above, the margins of the sulcus carinated and terminating in a 

long spiniform process either side and a little way from the slender and 

acute tip. Below the dorsal carina there is an inconspicuous lateral ca- 

rina either side joining the dorsal a little way from the base of the lateral 

process, in front of which there are two aculei on the edge itself. The 

inner lamella of the uropod reaches to about the tip of the telson, is 

ovate-lanceolate and between three and four times as long as broad. The 

outer lamella is considerably longer than the telson, about a fourth as 

broad as long, with the outer margin terminating, about two-thirds of 

the way from the base to the tip, in a small spine, beyond which the la- 

mella is suddenly narrowed but the tip itself rounded. 

The peculiar sexual appendage of the first pleopod is an elongated, ap- 

proximately rectangular plate longitudinally plicated, and joining its 

fellow of the opposite side for nearly the whole length of the mesial 

edge. 
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Measurements in millimeters. 
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This species was taken in 1884, at two stations in the Caribbean Sea, 

by the Albatross: Station 2125, February 18, south of Curacoa, north 

latiude 11° 43’, west longitude 69° 9/ 30”, 208 fathoms, yellow mud and 

sand, temperature 50°.7, two females ; and station 2143, March 23, Gulf 

of Darien, north latitude 9° 30/ 45’, west longitude 76° 25/ 30”, 155 

fathoms, green mud. 

Parapeneus constrictus. 

Peneus constrictus Stimpson, Ann. Lye. Nat. Hist. New York, x, p. 135, 1871. 

Numerous specimens were taken in 1881 by the Fish Hawk, off 

Chesapeake Bay, in 18 fathoms, and in 1884 by the Albatross, off Cape 

Hatteras, in 7 to 27 fathoms. I have also examined specimens from 

Fort Macon, North Carolina, and from Bermuda. 

All these specimens agree well with Stimpson’s description except 

that the carina of the carapax is scarcely grooved longitudinally, though 

distinetly flattened, at the cervical suture. The dorsal crest of the 

rostrum proper is armed with seven to nine equidistant teeth, and back 

of these, on the carina of the gastric region, there is a small tooth, de- 
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scribed by Stimpson as the gastric tooth, and not referred to in con- 

nection with the rostral teeth, which explains the apparent discrepancy 

pointed out by Miers (Proc. Zool. Soc. London, 1878, p. 304) between 

Stimpson’s description and the specimen in the British Museum. The 

surface of the posterior part of the branchial regions of the carapax 

and of the whole of the pleon, except a very narrow and inconspicuous 

line of pubescence either side of the dorsal carina of the fifth and Sixth 

somites, is entirely naked and glabrous. The dorsal carina of the fourth 

and fifth somites of the pleon is divided by a narrow incision like that in 

P. Goodei, but not quite as deep. The telson is shorter than the sixth 

somite and rather suddenly tapered to a short acuminat: tip armed 

either side with a short and very small spine. 

Variety similis. 

There are four specimens, one male and three females, taken by the 

Albatross, station 2121, February, 1884, Gulf of Paria, north latitude 

10° 37’ 40’, west longitude 61° 42/ 40”, 31 fathoms, which appear to 

represent a distinct species very closely allied to P. constrictus, but as 

a large series of specimens from the West Indies would very likely 

show them to be only a variety, I describe them here as such. 

These specimens are a little larger than the largest observed speci- 

mens of constrictus, and the rostrum somewhat longer, more slender, 

and armed with eight or nine teeth in addition to the one on the gastric 

region. The whole surface of the carapax and of the fourth, fifth, and 

sixth somites of the pleon is thickly covered with very short and stiff 

setze, like those on the anterior portion of the carapax of P. constrictus, 
and the surface itself, after the removal of the sete, is thickly punctate. 

The telson is considerably longer than the sixth somite of the pleon, 

and tapers very gradually to a very long and slender tip armed either 

side its base with a long and very slender spine. 

Measurements of two of these specimens and of two of the largest 

observed specimens of the typical constrictus are given in the accom- 

panying table: 

Measurements in millimeters. 

P. constrictus. Var. similis. 

| 

CHa DEG GU Ys) es ae eonsasoe a: peeoeen abe doeSpore sdec boos aededasteoca|ieadoae sc 8870 | 7265] , 7265 
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Breadth of antennal scale. .......-.-----+s++++ss++eeeeseeeeee Bins Sa) 3. 2 AOI 3:6 4.8 
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Length of mer UB: neGnisncevee en osidnck Ceauic ose ecloce teen cease eneeets «oe 2.4 SAG |e hee learns eee 
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Measurements in millimeters—Continued. 

P. constrictus. | Var. similis. 

Breadth of Chelass- 2-65 see eee mie seamen mesa eee sae 0. 75 1.3 0.8 14 
enrth.o@dactyluss sete sshd sae seek Secs o sac eset abe tae eae ee hs 2.2 1.9 2.5 
eng tvofsecondpercopods see ec as seer aise anes eee sai neeeieeeieee 13.0 19.5 Liab 25.0 
Reneth of carpus ts. cbiiie-scs <aceaeaisncee eae sates tees eee eee 4.2 6.5 6.0 8.4 
lensth of chelag cf so03 ssse_ ea ceke se wt eased as cle te emcee See Sea 2.3 3.7 3.2 4,5 
Breadth) of: chelazy(4. 35 2n2oae cose se spate saat oat cena oe eee 0. 65 0. 95 0.7 0. 85 
Beneth ot dactyluse 2 -cocessoncceecctome econ mee seen enear nae meee 1.4 2.2 Ly ET 
Mencthick third sperssopod)s . sageee eee ces sense eee eee nea eae eee A755 71:27. (0)alh sod: 36 
Them Oc GHe GL-T STUB eee sae yal lo er ac ak Ue 4.5 7.0 6.4 10.0 
Menghh Of Carpustccsectes ogee ee ee te eee eet eee. Sees 2865255] 611010 9.5 14.5 - 
Menothrotichela ces ssn geccae sue eee nee saiccieee meee ace erate sane 2.7 4.4 4.0 5.8 
BreadiphvotiChelamsan esas sees eee masse ee ceee eae sisatatee sate feeerater 0.6 0.9 0. 65 0.8 
Men Sthiof act ylus) 2 sass jas ess cece secs nieces sek ae= Secu sestiee ane 1665} 2.3 2.1 3.0 
engethvoffourthipereopods sss. chat steep ecas sasha eee seerasteeettcee 15. 0 21.5 20 28 
Men ethOrMerus: .osk so ceece cence semecsseoe ddeceseceaece seceseseces 3.7 5.3 4.9 7.7 
Length of carpus .........- Loe creme cereale Sa tieeisteeinmie te eee eeiceerin ee eiee 3.5 5. 2 5.0 7.4 
MAN CCD ION MLO POGUS Vote oes Ae we ee hie alle Se Seo ee et cee eee 2.3 3.5 Bie} 4.8 
Mengthiofdactylus o.cys see caseee coer cee cee oe cee ee een a aee aeice 1.6 3.0 2.2 3.0 
JUGS IN Cpt TTyAd Ty erg eT) see Senos Sec habdonnonceonoecossenoscononac 19.5 PSN \ePdO 37 
Men ethiofmerusrs 22st ee alse wneee decane ceestce males iaacism sac simelins 5.0 7.8 7.6 11.5 
Men GehyorGarpus coe onic ac sale oe eeieisicind oe isettemienen neers teem: 4.9 7.5 hao 11.0 
Length of propodus._....---- San OdO AS cs ersocanuaaanoodlsesennoocosccs 3.1 4.6 4.4 6.3 
Men PthOhdactylus: veoccstasaasetsrc vines seiseciem sclera setae eer iciter 1.8 26. 2d 3.6 
ength of sixth) somite: of pereon sees. ee. os een ene ase 6.7 852) <850 10.0 
Heightionsixth somite of percon)ssoten.: sesenascee nee =e ees eee 5.0 6.24/72 556 5 
Wenge thy of telson yas see sce cae doce os nce ee eheeeasenee eee se ecce ners 6.3 8.0 |) 3952 12.0 
enethvofinnerlamellyofmropodies qa ee se Secs else caesar 6.4 8.4 | 8.0 9.7 
Breadbhofanner Jamellaofuropod!.----. ==. 4-442422 <2) == eos 1.9 24 5 2.2 3.0 _ 
ienpth ofouter lamellaiof unropode-sseo-enses- cee eaeeee eae ones eee 7.5 9. 6 9.0 10.8 
Breadth ofouter lamella of uropod! G2=--2-+2--5-eeeea=o-ee eae aee eas 2. 4 3.3 | 2.8 3.8 

Parapeneus barbatus (De Haan sp.). 

De Haan’s species is evidently distinct from the affinis to which he 

referred it, and is apparently closely allied to P. constrictus. I have 

examined specimens from the Bay of Jeddo, Japan, which agree per- 

fectly with De Haan’s figure of P. barbatus and with his description, 

except that there is no branchiostegial spine, although the margin of 

the carapax projects forward in a slightly prominent angle beneath the 

base of the antenna. These specimens resemble P. constrictus closely, 

and agree with it perfectly in the oral appendages, the number and 

arrangement of the branchiz, epipods, and exopods, and in the ap- 

pendages of the first pleopods of the male, but differ in having nearly 

the whole surface of the carapax and pleon pubescent. 

Parapeneus anchoralis (Bate sp.) is apparently closely allied to P. 

constrictus, and should undoubtedly be referred here, as should also, ap- 

parently, P. affinis (M.-Edwards sp.), P. monoceros (Fabricius sp.), and 

P. velutinus (Dana sp.). Several other of the described Pacific Ocean 

species probably belong to the genus, but it is impossible to determine 

their affinities from the published descriptions and figures. 

Parapenzus Goodei, sp. nov. 

This species resembles P. constrictus, and is apparently very closely 

allied to P. velutinus (Dana sp.), which is described as having the second 

and third perzeopods subequal and the telson armed with minute spinules, 

and is figured as having the fourth perzeopods fully as long as the fifth ; 
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while in the species here described the third perzeopods are very much 

longer than the second, the telson is armed with long spiniform lateral 

processes and movably articulated spines, and the fifth perzeeopods are 

much longer than the fourth. I should regard the equality in the length 

of the second and third pairs of perzopods as an accidental character 

of the type specimen did not Bate report specimens from various local- 

ities in the Challenger collections agreeing closely with Dana/’s descrip- 

tion and figure. Bate states also that, in his specimens, the petasma 

(sexual appendage of the first p!eopod of the male) of the left side is 

longer than that of the right, while the reverse is true of the species 
here described. 

The carapax and pleon are everywhere densely clothed with short 

and rather stiff plumose sets. The carapax is about as broad as high 

and very little compressed anteriorly. There is an inconspicuous supra- 

orbital notch, as in P. constrictus, and well-developed antennal, hepatic, 

and branchiostegial spines, the latter forming the antero-inferior angle 

of the carapax. The sulei are inconspicuous. The dorsum is evenly 

rounded posteriorly, but rises in a sharp tooth on the gastric region at 

the base of the rostrum, which rises suddenly above the level of the 

dorsum, is directed obliquely upward, is shorter than the carapax proper, 

and armed above with eight to ten teeth, all of which are over or in 
front of the orbit. 

The eyes are large, reniform, flattened above, and black. The pedun- 

cles of the antennule are nearly as in P. constrictus, and the flagella 

are subequal in length and scarcely longer than the penultimate seg- 

ment of the peduncle. The antennal scales reach to the tips of the 

peduncles of the antenne, are about three times as long as broad, regu- ' 

larly tapered distally, and the distal portion of the thickened outer 

margin is armed above with a series of minute spines directed obliquely 

forward and outward. 

The oral appendages are essentially as in P. longirostris. 

The first and second perzopods are armed with basal spines as in P. 

constrictus, and there is in addition a small distal spine on the under 

side of the ischium in the first, while between the bases of the second 
there is a pair of long and very slender spines arising from the sternum 

and directed forward. The third perzeopods reach as far forward as the 

tip of the rostrum, the full length of the chela beyond the second pair, 

and the distal portions are more slender than in the second; the carpus 

is about once and two-thirds as long as the merus, which is itself about as 

long as the carpus in the second; and the chela is scarcely stouter than 

the carpus and about two-fifths as long. The fourth perzopods reach 

about as far forward as the first, while the fifth are conspicuously lon ger, 

reaching considerably by the fourth. 

Proc. Nat. Mus. 85 12 
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The third, fourth, fifth, and sixth somites of the pleon are dorsally 

carinated, and on the fourth and fifth the carina is divided by a narrow 

and deep incision in the posterior margin, leaving an inconspicuous 

tooth either side which does not project above the carina of the succeed- 

ing somite. The sixth somite is strongly compressed and about once 

and a half as long as high. The telson is considerably longer than the 

sixth somite, rounded and obscurely sulcated above, regularly tapered, 

and armed with along spiniform process either side of the acute tip and 

three pairs of movably articulated spines, of which the posterior are 

much the larger, arise just in front of the lateral processes, and reach 

beyond their tips. The lamelle of the uropods are shorter than the 

telson, the outer is only slightly longer than the inner, its thickened 

outer margin terminates a little way from the tip, and both are nar- 

row and obtusely rounded distally. 

The appendages of the first pleopods of the male are exceedingly 

complicated and very different on the two sides. The left appendage 

is the more simple and consists of an irregularly longitudinally plicated 

plate which projects proximally in a curved process beyond the right 

appendage and to the right of the mesial line, and distally in an irreg- 

ular narrow process. The right appendage is enlarged distally and 

divided into several irregularly curved processes projecting beyond the 

left appendage and partially covered posteriorly by a thin spoon-shaped 

lamella arising at their bases. 

I have seen a single male (from which the accompanying measure- 

ments were taken), collected, with P. constrictus, at Bermuda, by Prof. 

G. Brown Goode, and several smaller specimens, both male and female, 

in the museum of Yale College, collected in the Bay of Panama by Prof. 

F. H. Bradley. 

Measurements in millimeters. 
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Hymenopeneus Smith. 

In the four species which I have examined both flagella of the anten- 

nulz are slender and at least as long as the carapax, excluding the ros- 

trum; the proximal segment of the mandibular palpus is larger and 

much broader than the distal, which is long and narrow ; the endognath 

of the first maxilla is short and unsegmented; the second gnathopod 

and the first, second, third, and fourth pereopods have well-developed 

epipods ; and there is, either side, a pleurobranchia on the fourteenth 

somite and two arthrobranchie on the thirteenth. The branchio-epipo- 

dal formula is — 

Somites. | VII. Vil.| TX. || XS SE | SXGLN. || EXEL. | XSL V7. |) Lota? 

ES pipOdSees me cnes a atenc -<sccceiceelrt esas | 1 1 1 1} 1 i 0 (7) 
PROC ODrANCNID seme hi-is)-a/ss'eo. = > Saw leieicienjere 0 1 0 0 0 | 0 0 0 il 
PAT CNTODTAN CHI wseis\cmiloiniaa swe occciesiece cee 0 2 2 2 2 2 2 0} 12 
IPIGurobranchimn.= asses =ccecias cece acco ae cts 0 0 1 1 1 1 1 11956 

19-+(7) 

The species examined further agree in having antennal, hepatic, and 

branchiostegial spines, a fourth spine back of the orbit, and small epi- 

pods at the bases of all the p ereopods. 

The genus thus differs from both Penceus and Parapenwus in the 

elongated antennular flagella, the form of the mandibular palpus, and 

in the presence of two arthrobranchiz and an epipod on either side of 

the thirteenth somite ; it agrees with Pencus and differs from Parapen- 

cus in having an epipod at the base of the second gnathopod; and it 

agrees with Parapeneus and differs from Penwus in having the endag- 

nath of the first maxilla short and unsegmented. 
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It is not at all improbable that this genus is the same as A. Milne- 

Edwards’s manuscript genus Pencopsis referred to, but not character- 

ized by Bate (Ann. Mag. Nat. Hist., V, viii, p. 182, 1881). 

I have already described two species of the genus, H. debilis (Bull. 

Mus. Comp. Zool., x, p. 91, pl. 15, figs. 6-11, pl. 16, figs. 1-3, 1882) and 

H. microps (Report U.S. Fish Com., x, for 1882, p. 413, pl. 10, fig. 1, 

1884), and I here add two others, which are conspicuously unlike them 

and each other. 

Hymenopenzus robustus, sp. nov. 

This species is readily distinguished from H. debilis and H. microps 

by its much greater size, longer rostrum, very large, reniform, and dor- 

sally flattened eyes, and by the pubescence-like clothing of the carapax 

and pleon. 

The entire surface of the carapax, pleon, and many of the appendages 

is thickly covered with a close velvety coat of very short curved sete. 

The carapax is slightly compressed, but little higher than broad and 

slightly narrowed in front. The hepatic and cervical sutures are deep 

and the latter is conspicuous, extends nearly to the middle of the dor- 

sun, and is marked posteriorly, by a high and almost carinate margin. 

The dorsum is carinated nearly to the posterior border, but back of the 

cervical suture the carina is very low and the dorsum broadly rounded, 

while in front it gradually rises to the base of the rostrum, which is five 

to seven eighths as long as the carapax proper, nearly straight, and hor- 

izontal to near the slightly upturned and unarmed tip, back of which 

there are six to eight low teeth in front of the orbit and three or four 

similar ones on the carina of the carapax proper. There is an obscure 

supraorbital tooth and a stout antennal spine on the anterior margin, 

which retreats below thelatter to the slightly produced inferior angle, a 

little way back from which there is anacute branchiostegial spine, rather 

Jarger than the hepatic and still larger than a small spine alittle way 

back of and slightly above the antennal. 

The eyes are black, reniform, flattened above, and very large, the 

greatest diameter being from a fourth to a third the length of the car- 

apax excluding the rostrum. 

The proximal segment of the peduncle of the antennula is fully half 

as long as the antennal scale, very broad, lamellar, and the outer 

margin armed with a small tooth and its anterior angle spiniform; the 

second segment is nearly half as long as the proximal, somewhat tri- 

quetral, more than half as broad as long, and densely hairy above and 

on the outer side; the distal segment is much shorter than the second 

and subcylindrical. The antennular flagella are nearly cylindrical, 

long, and slender, the inferior nearly or quite as long as the carapax in- 

cluding the rostrum, and its proximal portion densely hairy in the 

ale, and the superior much longer and nearly naked in both sexes. 

The antennal scale is two-thirds to three-fourths as long as the cara- 
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pax excluding the rostrum, fully a third as broad as long, the inner 

margin broadly curved distally, and the tip rounded. The flagellum is 

very nearly naked and three or four times as long as the rest of the 

animal. 
The second gnathopods are slender, regularly tapered, and reach 

to about the tips of the antennal scales; the ischium and carpus are 

approximately equal in Jength and a little longer than the merus, 

which is slightly longer than the propodus, which in turn is longer 

than the dactylus. 
The first perseopods reach to or a little by the middle of the carpi 

of the second gnathopods and are somewhat compressed: the basis 

and ischium are each armed with a small distal spine and there is a 

similar spine on the middle of the merus; the carpus and merus are 

approximately equal in length, and the chela is about two-thirds as 

long as the carpus. The remaining perzopods are unarmed. The see- 

ond reach by the middle of the antennal scales: the merus is shorter 

than the carpus and subcylindrical; the carpus is twice as long asin 

the first and tapered distally; the chela is approximately as long as 

in the first, but much more slender and a little more than a third as 

long as the carpus. The third reach to about the tips of the antennal 

scales and are similar to the second, though the carpus is propor- 

tionally still longer. The fourth reach to about the middle of the an- 

tennal scales: the merus and carpus are approximately equal in length, 

but the carpus is much the more slender; the propodus is less than 

half as long as the carpus; and the dactylus is about three-fifths as 

long as the propodus, strongly compressed, with the edges sharp and 

a longitudinal carina on the middle of each surface. The fifth are 

similar to the fourth, but more slender, and reach to about the tips 

of the antennal scales; the propodi are proportionally longer than 

in the fifth, and the dactyli actually shorter, being less than a third 

as long as the propodi. 

The dorsum of the second somite of the pleon is broad and rounded, 

but with a low and indistinct median carina, which becomes distinct 

on the third somite and sharp and high upon the compressed fourth, 

fifth, and sixth somites, and ends in a small tooth on the posterior 

margin of the sixth. The postero-inferior angles of the first and sec- 

ond pleura are rounded, while those of the third, fourth, and fifth are 

obtusely right-angled. The sixth somite is between a fourth and a 

third longer than the fifth, and rather more than three-fourths as high 

as long. > 

The telson is once and two-thirds to once and three-fourths as long 

as the sixth somite, regularly tapered, with a very shallow dorsal suleus 

margined with slight carine which terminate in a pair of small spini- 

form lateral processes a little way from the acutely triangular tip. 

The inner lamella of the uropod is about as long as the telson and 

nearly or quite three times as long as broad. The outer lamella is 
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about a sixth longer than the inner, rather less than three times as 
long as broad, and the thickened outer margin extends very nearly to 
the tip. 

In the male the appendages of the first pleopods are very large 

squarish lamellar plates with the outer and distal margins slightly 

thickened, the latter somewhat irregularly lobed, and the mesial por- 

tion very thin and longitudinally plicated. There are three stiff chitin- 

ous stylets at the base of the inner ramus of the second pleopods, the 

usual pair on the mesial side and a single small one on the opposite 

side, the anterior of the two mesial ones is much the larger and is stout 

and deeply channeled for the reception of the inner, which is shorter 

and much more slender. 

Taken by the Albatross in the Caribbean Sea, station 2125, February 

18, 1884, north latitude 11° 43’, west longitude 69° 9/ 30’, 208 fathoms, 

yellow mud and sand, temperature 50°.7. Fourteen males and four 

females (6907 and 6908). 

Measurements in millimeters. 
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Hymenopeneus modestus, sp. nov. 

Nearly the whole surface of the carapax is more or less pubescent, but 

the pubescence is very inconspicuous except in front of the cervical 

suleus, where it is especially noticeable either side of the dorsal carina 

and along the margins of the orbits. The surface of the pleon is almost 

entirely naked and glabrous. The carapax is considerably compressed, 

slightly narrowed in front, and the dorsum is rounded and without a 

carina back of the cervical sulcus, while in front there is a low dorsal 

crest terminating in,a small and nearly horizontal rostrum which is 

slightly more than a fourth as long as the rest of the carapax, does not 

reach as far forward as the eyes, terminates in an acute tip, and is armed 

above with three small teeth in front of the orbit and with four others 

in the dorsal crest back of the orbit, while beneath it is ciliated and un- 

armed. There is a shallow hepatic suleus and the cervical sulcus is 

conspicuous, reaches nearly to the middle of the dorsum, and is bordered 

posteriorly by a sharp and slightly carinated margin. There is no per- 

ceptible supraorbital tooth, the antennal spine is small and less con- 

spicuous than the one a little back cf and very slightly above it, and 

there is a small branchiostegial spine a little way back from the evenly 

rounded antero-lateral angle. 

The eyes including the stalks are about a fourth as long as the cara- 

pax excluding the rostrum, and the eyes themselves are black, rather 

small, and approximately hemispherical, but considerablv compressed 

vertically. 

The peduncle of the antenna is nearly as long as the antennal scale: 

the proximal segment reaches considerably beyond the eyes and the 

outer margin is armed with a median tooth and distal spine; the sec- 

ond segment is approximately three-fourths as long as the proximal, 

somewhat triquetral and hairy; and the distal segment is less than half 

as long as the second and subeylindrical. The flagella are nearly cylin- 

drical, subequal in length, and scarcely as long as the carapax includ- 

ing the rostrum: the superior is slightly but suddenly narrowed about 

a fourth of its length from the base, and beyond this point is exceed- 

ingly slender; and the inferior is very much stouter than the superior 
and sparsely hairy. 

The antennal scale is a little less than three-fourths as long gs the 

carapax excluding the rostrum, slightly more than a fourth as broad 

as long, and uniformly tapered from the base to the very narrow but 

rounded tip, which reaches considerably beyond the peduncle of the 

antennula. 

The distal segment of the mandibular palpus is approximately as 

long as the proximal but very narrow, being about four times as long 

as broad. The second gnathopods reach beyond the tips of the anten- 

nal scales by nearly the full length of the dactyli. 

The first pereeopods are strongly compressed and reach beyond the 

bases of the antennal scales by about the length of the dactyli; the 
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merus and carpus are subequal in length; and the chela is fully three- 

fourths as long as the carpus. The second perzopods are slightly com- 

pressed and reach to about the middle of the antennal scales; the car- 

pus is slightly longer than the merus, and the chela is more slender 

and slightly longer than in the first pair, and alittle more than half 

as long as the carpus. The third persopods are much more slender 

than the second, and reach to about the tips of the antennal scales ; 
the carpus is about a fourth longer than the merus, and the chela is 

much longer and more slender than in the second and less than half as 

long as the carpus. The fourth perzeopods reach slightly by the bases 

of the chelee of the third; the carpus is very little shorter than the 

merus; the propodus less than half as long as the carpus, and the 

dactylus is about three-fourths as long as the propodus. The fifth per- 

ceopods are more slender and more than a balf longer than the fourth ; 

the merus, carpus, and propodus are ap_roximately equal in length, 

and the dactylus only slightly more than a fourth as long as the propo- 

dus, although very little longer than in the fourth. 

The third somite of the pleon is compressed dorsally, the fourth, fifth, 

and sixth are sharply carinated, and the posterior margins of the third, 

fourth, and fifth are incised in the middle. The sixth somite is very 

short, not more than a fourth longer than the fifth, and about five- 

eighths as high as long. 

The telson is about as long as the sixth somite, has a conspicuous 

dorsal suleus, which becomes broad and shallow posteriorly, and the 

margins of which terminate in a small spiniform process either side of 

the long and rather broad but apparently acute tip. The inner lamella 

of the uropod is shorter than the telson, ovate-lanceolate, and a little 

more than a fourth as broad as long. The outer lamella is a little longer 

than the telson, about a third as broad as long, and semi-elliptical, the 

outer margin being stratght. 

Measurements in millimeters. 
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I have seen only a single specimen, apparently a female, taken by 

the Fish Hawk, off Delaware Bay, October 10, 1881, station 1047, north 

latitude 38° 31’, west longitude 73° 21’, 156 fathoms, sand, temperature 
49°, 

The remarkable resemblance of this species to Solenocera siphonocera 

is referred to under that species. 

Solenocera Lucas. 

Excepting the remarkable structure of the antennulie, which distin- 

guishes it from all other known Peneide, and the form of the mandi- 

bular palpi, in which the distal segment is as broad at base as the 

preximal but elongated and much narrowed distally, this genus is like 

Hymenopeneus, with the species of which it agrees in the number and 

position of the branchix, epipods, and exopods, and in the form of the 

maxilla, maxillipeds, gnathopods, and perzopods. 

The efferent branchial tube formed by the two pairs of antennular 

flagella is well described by Philippi, except that the inferior flagella 

enter somewhat unequally into its walls, the superior flagella being con- 

siderably narrower than the inferior, forming only approximately a sixth 

of the periphery of the tube, which is very little narrowed distally. 

The antennular peduncles and the antennal scales form a posterior 

continuation of the tube which extends backward as a broad channel 



186’ PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM, [ 1885. 

between the bases of the peduncles of the antennex, where it is closed 

in below by the mandibular palpi, and separates either side of the labrum 

ito the passages from the branchial chambers. 

Solenocera siphonocera Miers. 

Penawus membranaceus M.-Edwards, Hist. Nat. Crust., ii, p. 417, 1887 (non 

Risso ?), ; 

Peneus siphonoceros Philippi, Archiv Naturgesch., vi, p. 190, pl. 4, fig. 3, 1840. 

Penwus siphonocerus Heller, Crust. siidlichen Europa, p. 295, pl. 10, fig. 12, 
1863. ; 

Solenocera siphonoccra Miers, Proc. Zool. Soc. London, 1278, p. 301, 1878. 

Solenocera membranacea Bate, Ann. Mag. Nat. Hist., V, viii, p. 124, 1831. 

Albatross collection, Gulf of Paria, station 2121, February 3, 1884, 

north latitude 10° 37 40”, west longitude 61° 42/ 40/7, 51 fathoms, mud, 
temperature 67°. Three females. 

IT can find no characters by which to distinguish these American speci- 

mens from the Mediterranean species as described and figured by Phil- 

ippi andHeller, although a direct comparison might show them to be of 

a distinet species. 

The entire surface of the carapax and pleon is naked and glabrous. 

The carapax is slighély compressed laterally, and a little narrowed in 

front. There is a broad and shallow hepatie sulcus, and the cervical 

sulcus is very deep, reaches to the middie of the dorsum, where it slightly 

notches the dorsal carina, and is bordered posteriorly by a sharp and 

shghtly carinated margin. There is a distinct supraorbita) tooth, the 

antennal spine is stout and dentiform, the inferior angle ends in an acute 

spine about as large as the hepatic, and back of the orbit and above the 

antennal spine there is a large, prominent, and acute spine. Back of 

the cervical sulcus the dorsal carina is prominent and sharp nearly to 

the posterior margin, and in front it rises rapidly in a high crest termi- 

nating in the nearly straight rostrum, which is rather high, strongly 

compressed at base, and regularly tapered to an acute tip, and which 

is armed above nearly to the tip with four to six teeth, besides two to 

four upon the dorsal crest back of the orbit. 

The eyes are biack, large, swollen, approximately hemispherical, and 

very slightly flattened above. 

The tube formed by the flagella of the antennulz is a little longer 

than the carapax including the rostrum, and its diameter about that of 

the penultimate segment of the antennular pedunele. The antennal 

seale is approximately half as long as the carapax including the rostrum, 

and more than a third as broad as long. The antennal flagellum is 

slender, subcylindrical, and at least twice as long as the rest of the 
animal. 

The proportions of the peropods are sufficiently indicated in the 

accompanying table of measurements. 

The third, fourth, fifth, and sixth somites of the pleon are dorsally 

carinated, the carina is sharp and high on the last three somites, and 
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the posterior margins deeply incised in the middle on the third, fourth, 

and fifth. The sixth somite is short, not more than a fourth longer than 

the fifth, and fully three-fourths as high as long. The telson is much 

longer than the sixth somite, has a conspicuous dorsal sulcus, which 

becomes broad and shallow posteriorly, and of which the margins ter- 

minate in a small spiniform process either side of the long and rather 

broad but acute tip. The inner lamella of the uropod is shorter than 

the telson, ovate-lanceolate, and about a third as broad as long. The 
outer lamella is approximately as long as the telson, more than a third 

as broad as long, and seini-elliptical, the outer margin being straight 

and extending to the extreme end of the lamella. 

In general appearance this species strikingly resembles Hymenopencus 

modestus, described above. The form of the carapax is very similar, 

although there are marked differences in the rostrum, dorsal carina, 

and the spines of the anterior margin, as shown in the descriptions, 

The pleon alone would be scarcely distinguishable from that of the 

Hymenopenceus. 

Measurements in millimeters. 
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Bate incorrectly gives “ Fabr.” as authority for the name membranacea, 
and, apparently not having read Philippi’s description, misapprehends 

the structure and purpose of the antennular flagella. 

Xiphopeneus Smith. 

This genus, which has been united with Penewus by Miers and Kings- 

ley and is not referred to by Bate, is apparently a valid one. It differs 

from the three genera already defined in the great length of the fourth 

and fifth perszeopods, of which the propodi are multiarticulate and flagel- 

liform, as in Benthecetes. [This is characteristic of the female as well 
as the male.| It agrees with Penewus and Parapeneus and differs from 
Hymenopeneus in the form of the mandibular palpus. It agrees with 

Parapenceus and Hymenopencus and differs from Penwus in the short and 

unsegmented endognath of the first. maxilla and in having no branchize 

on the fourteenth somite; and it agrees with Hymenopencus and differs 

from Penceus and Parapencus in the long flagella of the antennule. The 

branchio-epipodal formula is the saine as in Parapenceus constrictus. In 

the type species the epipod of the maxilliped is prolonged in a slender 

but not segmented tip, and there are exopods at the bases of all the 

pereopods. 

Xiphopeneus Kroyeri. 

Peneus Kroyert Heller, Sitzungsber. Acad. Wiss. Wien, xlv, p. 425, pl. 2, 

fig. 51, 1862. 

Xiphopeneus Haxttiti Smith, Trans. Conn. Acad., ii, p. 28, pl. 1, figs. 1-1, 1869. 

I have seen only the type specimens of my X. Harttit. 

Aristeus ? foliaceus. 

? Peneus foliaceus Heller, Stizungsber. Akad. Wiss. Wien, xlv, p. 424, 

pl. 2, fig.50, 1862. 

Station 2143, March 25, 1884, Gulf of Darien, north latitude 9° 30/ 45”, 

west longitude 76° 25/ 30’, 155 fathoms, green mud. One male (7264). 

This specimen represents a species congeneric with my Aristeus ? 

tridens, but specifically very distinct from it. I refer it doubtfully to 

the Mediterranean species described by Heller as Penwus foliaceus, 

although it agrees well with the outline figure of the carapax and the 

short description given by that author. 

The carapax is similar to that of A.? tridens, but the rostrum is 

jonger and armed with many more teeth, there is a well-developed 

hepatic spine, and the anterior margin retreats very much more from 

the antennal to the branchiostegial spine. The rostrum is longer than 

the rest of the carapax, with a high dorsal crest extending further for- 

ward than in A.? tridens and armed with five long spiniform teeth 

directed forward, of which the second is highest and over the posterior 

part of the margin of the orbit, and the fifth considerably in front of 

the eye, while the terminal portion of the rostrum beyond the fifth 

tooth is nearly straight, directed slightly upward and armed with four 
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teeth, the last of which is some distance from the acicular tip. The 

rostrum is unarmed below. The surface of the carapax, and parts of 

that of the pleon also, are clothed with very short and dense pub- 

escence. 

The eyes are much larger than in A.? tridens, nearly spherical, much 

larger than the slender and nearly cylindrical stalks, and black. 

The proximal segment of the peduncle of the antennula is deeply 

excavated above and armed with a slender lateral process tipped with 

an acicular and slightly out-curved spine, just in front of which there 

is a Similar spine terminating the distal angle of the segment itself. 

The antenne are very nearly as in A.? tridens. 

The crowns of the mandibles are as in A. ? tridens, but the palpi 

differ conspicuously, the proximal segment being slightly shorter and 

the distal very much longer, nearly as long as the proximal, with the 

lateral expansion at the base narrow and more prominent, and the 

distal portion twice as long as broad. The palpus is in fact more like 

Miers’s figure of the palpus of A. Edwardsianus than that of A.? tri- 

dens. The maxille are as in A.? tridens. The protopod and the two 

proximal segments of the endopod of the maxilliped are also as in that 

species, but the third segment of the endopod is less than half as broad 

as long, the terminal segment is a third as long as the penultimate and 

scarcely half as broad as long, and the exopod terminates in a short 

but acuminate, slender, multiarticulate and flagelliform tip. The endo- 

pod of the first gnathopod is like that of A.? tridens, but the exopod 

is large, as in the typical species of Pencwus, being nearly twice as long 

as the endopod, and stout. The second gnathopod is very nearly as in 

A.? tridens. 

The number and arrangement of the branchiz are the same as in A.? 

tridens, but the pleurobranchia of the eighth somite is rudimentary and 

that of the ninth small. There are no exopods at the bases of any of 

the pereeopods, which in other respects are very similar to those of A.? 

tridens. 

The general form of the pleon is very similar to that of A.? tridens, 

but the dorsal spines of the third and fourth somites are very small, no 

larger than that of the fifth somite, and the pleura of the third, fourth, 

and fifth are evenly rounded instead of angulated posteriorly. 

The telson is nearly a third longer than the sixth somite, regularly 

and acutely triangular, dorsally and laterally suleated to near the very 

slender and acute tip, and armed with three or four pairs of lateral 

spinules which increase in size distally, and of which the last pair are 

approximately twice their length from the tip. The inner lamella of 

the uropod is nearly as long as the telson, ovate-lanceolate, and nearly 

four times as long as broad. The outer lamella is more than a third 

longer than the inner, more than four times as long as broad, and 

ovately pointed. 
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The pleopods are nearly as in A.? tridens, but the sexual appendage 

of the first pair in the male is smaller, much narrower, and apparently 

not fully developed, the specimen probably being immature. The 

sterna of the four anterior somites of the pleon are each armed with a 

laterally compressed median tooth, which is very prominent on the 

first and diminishes in size successively on the succeeding somites. 

Measurements in millimeters. 
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ON STATHMONOTUS, A NEW GENUS OF FISHES RELATED TO 
MURAiNOIDES, FROM FLORIDA. 

By TARLETON H. BEAN, 

Curator of the Department of Fishes. 

Among the valuabie collections of marine animals recently made for 

the National Museum by Mr. Henry Hemphill at Key West, Fla., are 

two examples of a fish which has a very close superficial resemblance 

to Murenoides, to which it seems to be nearly related. 

The genus JJurenoides, however, is an inhabitant of northern seas, 

and, on our eastern coast, has never been recorded even as far to the 

southward as Cape Hatteras. It is, therefore, a matter of considerable 
surprise to find a fish of this type in comparatively shallow water in 

close proximity to the tropics. 

At first I was inclined to refer the species to the genus Murenoides, 

but upon subsequent examination it exhibited characters which fully 

warrant its separation as a new genus. 

Stathmonotus, new genus. (27a9uy, a carpenter’s rule.) 

The body is moderately long and low, much compressed. The head 

is small, compressed, naked; the mouth is small, oblique; conical teeth 

in both jaws, in two series, the outer of which is slightly enlarged, and 

in the upper jaw somewhat recurved. There are a few teeth on the 

vomer. The gilitmembranes are as in Murenoides. Scales, none. No 

lateral line. The dorsal fin is long and low, beginning near the head, 

and consisting entirely of stiff, sharp spines, which are very short an- 

teriorly and very gradually increase in size posteriorly. The anal is 

similar to the dorsal, and contains two spines and many soft rays. The 

caudal fin is short, rounded, and scarcely separated from the dorsal and 

anal. The pectorals are small, much smaller than in Murcnoides, and 
contain only a few rays. The ventrals are better developed than in 

Murenoides and their position is more anterior. They consist of a spine 

and two rays. Pseudobranchie absent. Branchiostegals, 5. 

Stathmonotus hemphillii, new species. (Plate XIII, Proc. Nat. Mus., 1885.) 

The catalogue number of the type specimens is 37193. 

The end of the maxilla extends about to the vertical through the hind 

margin of the eye. The jaws are subequal, or the lower projects very 

slightly beyond the upper. The eyes are small, separated by an inter- 

space about equal to their own length and very slightly greater than 

the length of the snout. The eye is about one-sixth as long as the 

head. The pectoral is very little more than one-fourth as long as the 

head and scarcely as long as the ventral. 

The greatest height of the body is contained 8 or 84 times in its 
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length to caudal base. The length of the head is one-seventh of the 

total without caudal. The dorsal begins over the posterior end of the 

pectoral; its anterior spines are very much shorter than the posterior 

ones. The length of the caudal is about equal to the length of the post- 

orbital part of the head. The vent is slightly in advance of the middle 

of the total length to base of caudal, and is about under the twentieth 

spine of the dorsal. 

Colors from the alcoholic specimen: A white line extends from the - 
tip of the snout to the caudal and is divided into small segments by 

short cross-bars, the first two of which are on the head and the last at 

the origin of the caudal. Posteriorly these short bars extend down- 

ward, terminating slightly below the base of the dorsal fin. There are 

several white blotches, simulating bars, on the posterior half of the 

anal fin, and the caudal has a white margin. Sides and under sur- 

face of the head with several whitish oblique bands forming V-shaped 

markings. <A few roundish white blotches on the sides of the head, the 

most conspicuous of which is behind the eye. The general color is 

dark brownish, nearly black. 

pA. 2s Ns Vad ao 100 0: 

Plate XIII represents the species four times the natural size. The 

drawing was made by Mr. H. L. Todd. 

NOTE ON STOASODON NARINARI, BUPHRASEN. 

By TARLETON H. BEAN, 

Curator of the Department of Fishes. 

The National Museum received May 21,1885, from Mr. E. I. Dene- 

chaud, a fine specimen of the above species, which was brought to the 

New Orleans market from near Cedar Keys, Fla. 

The general color of the whole upper surface is chocolate brown, 

everywhere sprinkled with roundish or oblong pearly blotches, the 

largest of which are about as Jong as the eye and the smallest less than 

one halfaslong. Theirisis yellowish-gray. The under surface is milky 

white, except the margin of the snout, which is very dark gray. The 

tail is uniform chocolate-brown. . 
The middle of the interorbital space contains a long furrow, which is 

deepest in front and becomes shallow posteriorly. The greatest width 

of this furrow is 30 millimeters. The anterior edge of the pectorals is 

about at the lower margin of the spiracle. 

The spiracles are obliquely placed. 

Measurements. 

(Catalogue number of specimen, 37196. ) 
Millimeters. 
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ON THE AMERICAN FISHES IN THE LINNZAN COLLECTION. 

By G. BROWN GOODE and TARLETON H. BEAN. 

Alexander Garden, one of the earliest American naturalists, was a 

physician, resident in Charleston, South Carolina, in the middle of the 

last century. He was an enthusiastic collector and in constant corre- 

spondence with the great Swedish naturalist, many of his letters, with 

the accompanying notes upon his collections, being preserved in the two 

volumes of Smith’s “ Correspondence of Linnzus.” 

He was more especially a botanist, and his contributions to science 
Proce. Nat, Mus. 85——13 



194 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

in that department are fitly commemorated by the name Gardenia, ap- 

plied by Linneeus in his honor to the beautiful Cape Jessamine. He 

collected also reptiles and fishes, and was so careful and conscientious 

a preparator that almost all of the fishes sent by him to Sweden are still 

in existence, though the other fishes upon which Linné worked are in a 

much less satisfactory state of preservation, and most of them indeed 

have gone to destruction. 

Garden’s method was to skin half of the fish, leaving the vertical fins 

attached, to press it in a botanical press, varnish it, and glue it to a 

sheet of herbarium paper. 

These specimens are preserved in the rooms of the Linnean Society 

of London, in Burlington House, in connection with the Linnean her- 

barium and library. 

In the summer of 1883, by the courtesy of Dr. William Murie, libra- 

rian of the Linnean Society, we were permitted to makea careful study 

of the Linnean fishes, and especially of the American forms, which 

were, as has been remarked, almost all collected by Garden, and which 

were named and described by Linné in the tenth and twelfth editions of 

his Systema Nature. The results of these studies are presented in the 

following paper, which we hope may prove tu be a contribution to stabil- 

ity of American ichthyological nomenclature. 

The notes are arranged in the order in which the several species are 

discussed in the twelfth edition of the Systema Nature. 

The following important changes in nomenclature seem to be neces- 

sary as a result of this investigation: 

1. Coryphena psittacus, L. is a Xyrichthys, identical with X. vermicu- 

latus, Poey, which must hereafter be called Xyrichthys psittacus. 

2. Zeus gallus, L. is Selene argentea, Lac., which must therefore be 

called Selene gallus. 

3. Zeus vomer, L. is Vomer setipinnis, Auctorum, which unfortunately 

must be called Vomer vomer, if we retain our proper regard for priority 

in the use of specific names. 

4. Pleuronectes dentatus = Paralichthys dentatus, Auctorum, and P. 

ophryas, J. & G., characterized by the presence of numerous gill-rakers. 

5. Sparus chrysops, L. and Sparus argyrops, L. were founded upon 

specimens of the same species, which is the northern form. Dr. Bean 

has already indicated that this form should be known as Stenotomus 

chrysops, While for the southern form he has adopted the name SN. acu- 

leatus. (BEAN, Proc. U.S. Nat. Mus.) 

6. Labrus hiatula, L.is undoubtedly the Tautog. Ifa name based upon 

a mutilated specimen is to be allowed to stand this species must be 

known as Hiatula hiatula; it is to be hoped, however, that the revised 

codes of nomenclature will not force us into this usage. 

7. Perca rhomboidalis, L. is Lagodon rhomboides, Auctorum. It would 
seem, therefore, that this species must be called Lagodon rhomboidalis. 

8. Perca guttatus, L. is Hpinephelus lunulatus, Poey, which should be 

called Epinephelus guttatus. 
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9. Clupea thrissa, L. is undoubtedly an Indo-Pacific species of Opis- 
thonema. The Carolina specimens referred by Linnzus to that species 

were of the species Dorosoma cepedianum. Our Opisthonema must 

therefore probably be called O. oglina (Les.). 

Trichiurus lepturus, L. 

LrynB, Syst. Nat., ed. xii, 429. 

No. 1, Garden. Snake Fish. 

In the twelfth edition of the Systema Natura there is no reference to 

this Gardenian specimen of the Hair-tail, and no writing of Linné’s is 

on the reverse of the label. Garden’s specimen is in bad condition; it 

is about 780"™ long. 

Gadus tau, L. 

Linnb, Syst. Nat., ed. xii, 439. 

No. 16, Garden. 

There are two specimens of this species, the larger of which is 160™ 

long. They represent the ordinary form of Batrachus tau. 

BEcheneis naucrates, L. 

LINNE, Syst. Nat., ed. xii, 446. 

No. 32, Garden. Sucking Fish. 

These specimens are not referred to by Linné, who evidently placed 

them at once with his Hcheneis naucrates, already described, and to 

which he also refers Catesby’s plate 26. These have 24 lamin in the 

disk. The larger one is 340" in length to caudal base. 

Coryphzena psittacus, L. 

Linnk, Syst. Nat., ed. xii, 448. 

The type of this species was labeled in Linné’s own writing, and marked 

No. 20 (evidently the No. 20 referred to, on page 313, Correspondence 

with Linné by Garden, as a fish of surpassing beauty) ; it is the species 

which has long been known as Xyrichthys vermiculatus. Linné’s de- 

scription agrees fully with this example, except in the count of the 

dorsal, which for some unknown reason is . instead of , as Linné 
would have made it. All the other fin rays are correctly given. 

The length of the type to caudal base is 151", and the characters 

are as follows: D. IX, 12; A. III, 12; the last of the dorsal and anal 

rays double; V.6; P. 11; C.14; scales, 2 above, tubes about 24 in all. 

Lateral line interrupted under the tenth ray of dorsal. Accessory 

line beginning on the median line under the end of upper lateral line, 

and consisting of 5 short tubes. 

Height one-third of length to caudal base; head one-fourth. 

Kye about equal to upper jaw, and placed about at top of head. 

The species must be called Xyrichthys psittacus, (L.). 

Dr. Giinther supposed Coryphena psittacus, L., to be a Pseudoscarus, 

Cat. IV, 225. That Pseudoscarus has received another name. 
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Cottus scorpius, L. 

Linn, Syst. Nat., ed. xii, 452. 

The condition of the typical specimen is very bad; it appears, how- 

ever, to resemble closely enough our Scandinavian specimens of that 

species. 

The length of the maxilla is contained 23 times in the length of the 

head; the length of the orbit 3% times. 

The second dorsal has 14 rays; the anal11; pectoral 17. 

Zeus gallus, L. 

LInnft, Syst. Nat., ed. xii, 454. 

This is a species of Selene. 

D. VII, 21, the longest spine more than twice as long as the base of 

the second dorsal. A. II, 1,19; lateral line not armed. The preanal 

spines are not much developed. The length of the typical example is 

about 44 inches. _V. 6; its longest ray equals base of soft dorsal. 

The species is identical with the Zeus capillaris of Mitchill, and we 

must use the name Selene gallus for that species. If the Selene argentea 

of Lacépéde be only the adult stage of capillaris, then Lacépéde’s name, 

with that of Mitchill, must fall into the synonymy of Selene gallus. 

Zeus vomer of Linné is the species which has long figured in Ameri- 

can writingsas Vomer setipinnis, which must now be called Vomer vomer, 

or if Selene and Vomer are not distinct, we must apply to it the name 

Selene vomer. 

Pleuronectes plagiusa, L. 

LINNE, Syst. Nat., ed. xii, 455. 

The type of this species may have come from Africa or India. There 

is considerable doubt as to its origin. (See Garden’s Correspondence 

with Linné, page 314.) 

D. ca. 92; A. ca. 75; Scales ca. 77. 

The species is more elongate than our specimens of A phoristia plagiusa, 

so called, the depth being contained in the total length without caudal 

At times, and the head 6 times. In American specimens of Aphoristia 

plagiusa, so called, there are not fewer than 85 scales in a longitudinal 

series. The scales in Linné’s species are certainly larger than in ours. 

The depth is contained 34 times in the total length to caudal base, and 

the head about 5 times. Under the circumstances it would be better to 

apply the name Aphoristia ornata, Lac., to our species. 

Pleuronectes lineatus, L. 

Linnk, Syst. Nat., ed. xii, 458. 

No. 26, Garden. The Sole. 

This specimen is marked “lineatus” by Linné, and in: edition xii, 
page 458, is referred to the species Pleuronectes Uineatus, which had, in 

edition x, been established upon a description of Brown, Jamaica, 445, 

and the description and figure of Sloan. 
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The length of the example to caudal base is 141". The greatest 

height equals of this length, and the length of the head §. 

D. 53; A. 40. 

Pleuronectes dentatus, L. 

Linnf, Syst. Nat., ed. xii, 458. 

No. 28, Garden. Plaice. 
The type of Pleuronectes dentatus, edition xii, page 458, is 240°" long 

to the base of caudal; the total lengthis 280". The height of the body 

is contained 3 times, and the length of the head about 4} times in the 

total without caudal. The length of the maxilla is contained 94 times 

in the standard body length, and slightly exceeds the length of the 

longest dorsal ray. The upper eye is very little in advance of the 

lower, and is one-fifth as long as the head. The interorbital space is 
very harrow. Teeth large, the longest one in front of the lower jaw 

being 3™" long. The length of the maxilla is 26™" and is contained 

about 21 times in the length of the head. There are eleven large teeth 

on the left side of the lower jaw and two minute ones behind these. 

Gill-rakers 5-16, the longest being 6°" in length, or about one-half 

as long as the upper eye. 

D. 84; A. 66; scales about 103. The dorsal begins above the front 
margin of the eye. 

The pectoral is as long as the maxilla, and about equal to the longest 

dorsal ray. 

The ventral is short, somewhat imperfect, one-fourth as long as the 

head. 

- Pleuronectes lunatus, L. 

Linne£, Syst. Nat., ed. xii, 459. 

No. 9 (Garden ?). 

The specimen of Pleuronectes lunatus in the Linné collection measures 

245°" to origin of middle caudal rays, 290 in total. The habitat is stated 

to be “in America septentrionali.” 

The height is contained 24 times and the length of the head 4 times 

in the length to caudal base. The maxilla, 26™ long, is three-sevenths 

as long as the head. The length of the upper eye is contained 54 times 

in the length of the head. The eyes are about even in front. The 

interorbital space is very narrow, about one-third of the length of the 

upper eye. The teeth are as large as in the preceding example; those 

of the lower jaw are largely wanting. 

The dorsal begins above the front margin of the eye. Its longest ray 

is about two-fifths of the length of the head. : 

Gill-rakers 5-15, the longest 7°" long, or about two-thirds of the 

length of the eye. The rakers, as in the preceding specimen, are mi- 

nutely dentate, and their width at the base is about one-fourth of their 

length. 

The pectoral is very slightly longer than the maxilla. The ventral is 

one-fourth as long as the head. 
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D. 87; A.69 (and not 79, as Linné gives it). Scales as in the preced- 
ing, though not counted. 

There is no doubt whatever that this specimen of lunatus and the one 

of dentatus belong to the same species. There is no proof that the one 

marked lunatus came from Garden, but the writing seems to be his. 

Chetodon alepidotus, L. 

Linnk, Syst. Nat., ed. xii, 460. 

The types of Chetodon alepidotus are still preserved; the fin formule 

being as recorded by Linné. 

The Stromateus paru of Linné, ed. x, 248, ed. xii, 432, was founded en- 

tirely upon Sloan’s figure, pl. 250, fig. 4. While the subject of this figure 

may possibly have been the common long-finned Stromateus of the At- 

lantic coast of the United States, we prefer to retain the specific name 

alepidotus, which is accompanied by a description based upon the study 

of specimens, and concerning which there can be no doubt. Sloan’s de- 

lineation of the pampus is at the best but a gross caricature, and Linné 

himself was unable to consider it identical with Garden’s specimens, 
which he described under another name, alepidotus. 

Cheetodon triostegus, L. 

LINNE, Syst. Nat., ed. xii, 463. 

No. 22, Garden. Angel Fish. 

In the twelfth edition Linné referred the angel fish, which he had re- 

ceived from Garden, to Chetodon triostegus, a species which he had pre- 

viously described, edition x, page 274, as having its “ habitat in Indiis.” 

In the annotated copy of edition xii, page 463, the reference to the. 

Garden specimen, with the descriptive paragraph, is erased, with the re- 

mark, *‘ Pertinet ad Chetodon faber,” this species having been described 

by Broussonet in 1782. 

The specimen evidently represents the common American form, 

Chetodipterus faber. 

Sparus chrysops, L. 

Linnf, Syst. Nat., ed. xii, 471. 

No. 6, Garden. Porgee. 

The name Sparus chrysops is in Linné’s writing. The type of the 

species measures 190™™ to base of caudal, and has the following charac- 

ters: 

D. XII, 12, and not XIII, 11, as stated by Linné; the thirteenth, which 

Linné mistook for a spine, is really a ray, broken off and somewhat sharp 

at the point, and the articulations can be very plainly seen with a mag- 

nifying glass of low power. 

A. III, 11; scales 6 or 7-50-15. 
The third dorsal spine is one-fourth as long as the entire dorsal base, » 

and slightly longer than the seventh and eighth spines. The tips of the 

fourth, fifth, and sixth spines are broken off. 
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The second anal spine is as long as the third, but stronger, its length 

being exactly one-third of that of the anal base. 

The pectoral is not quite perfect, but its longest ray (fourth), if laid 

straight back, would reach the vertical through the second anal spine 

at present. 

The greatest height of the body is four-ninths of the length to caudal 

base. The length of the head is contained 354 times in the total with- 
out caudal. The eye is three-elevenths as long as the head and the 

orbit about one-third as long. The length of the anal base is one-fourth ° 

of the total without caudal. 

The incisors are very narrow, and much compressed, the widest one 

in the upper jaw being only about three-fourths of a millimeter in width, 

while its exposed length is searcely 2". The molars are in two rows, 

the inner row containing larger teeth than the outer; but even the inner 

molars are comparatively small. 

The species is our present Stenotomus chrysops. 

Sparus argyrops, L. 

LINNE, Syst. Nat., ed. xii, 471. 

No. 7, Garden. Porgee. 

_ The type is named in Linné’s own handwriting. It measures 183" 

to caudal base, and has the following characters: 

D. XII, 12; A. III, 11; scales 6 or 7-49-14. 

The third dorsal spine is broken, but the fourth seems almost perfect. 

Its length is contained 34 times in that of the dorsal base. The seventh 

and eighth spines are only one-fourth as long as the dorsal base. 

The second anal spine is a little more than one-third as long as the 

’ anal base; the third anal spine is imperfect. 

The pectoral rays are all broken, but the portion of the longest one 

now remaining would reach to the vertical through the anal origin. 

The greatest height of the body is contained 21 times in the length to 

caudal base; the length of the head about 34 times. The eye is three- 

elevenths as long as the head. The anal base is one-fourth as long as 
the total without caudal. 

The incisors are exactly the same as in the type of S. chrysops, and 

the molars just asin the other. The eyes of the two types,as far as we 

can see now, are both yellow. The upper jaw in both is about one-third 

as long as the head. 

There is no apparent difference between the types of Sparus chrysops 

and S. argyrops; the only evident foundation for the two names is the 

mistake as to the number of spines in chrysops and of ‘anal rays in 
argyrops. 

Sparus virginicus, L. | 

LINNE, Syst. Nat., ed. xii, 472. 

No. 10. 

The length of the specimen to the end of the large scales is about 

195", the height 95™", and the head about 62™. 
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The second spine of the dorsal equals one-half the length of the base 

of soft dorsal, and is about equal to that of the second anal spine. The 

eye is one-quarter as long as the head; the head one-third of the length 

to caudal base. 

D. X, i, 18; A. III, 10; scales 10-62-18 ; there are 62 counting to 

the extremity of the lateral line, the last 4 or 5 being smaller than those 

preceding. 

In the annotated copy of edition xii Linné has written the following 
addition to the printed description: ‘“ radiis compressis ut in dorsali. — 

Corpus ovatum. Dentes subulati, «equales, approximati.” 

Labrus auritus, L. 

LinnB&, Syst. Nat. ed. xii, 475. 

No. 43, Garden. ‘ Fresh-water Bream.” 

This is the copper-nosed bream, with coarse squamation and heavy 

nape, and with a broad, long ear. 

The longest dorsal spine equals the longest anal; its length is one- 

eighth of the total without caudal, an? about two ninths of the greatest 

height. There are six rows of scales on the preoperculum. 

Dik 1t-vA. IN, 10; ‘Se, 7215-14. 
Another example, labeled by Linné Labrus auritus (No. 11, Garden. 

See Correspondence, page 311, second line from bottom), is apparently 

the ordinary form of long and slender eared sunfish, which we find in 

more northern rivers, as the Potomac and the Susquehanna. 
D. X, 11; A. III, 9; Se. 74-47-14. 

The longest dorsal spine equals the third anal spine in length, and is 

about one-eighth of the total length to the end of the lateral line, and 

about one-quarter of the greatest height. Seven rows of scales on pre- 

operculum. The maxilla is as long as the orbit and about one-third as 

long as the head. 

The external characters of these two typical specimens seem to agree 

pretty closely. The pharyngeal teeth and the gill-rakers could not be 

examined. 

Labrus rufus, L. 4 

LINNE, Syst. Nat., ed. xii, 475. 

No. 7, Garden. Spanish Hog Fish. 

This is the specimen which Garden procured from the island of Prov- 

idence. Linné did not receive it until after the twelfth edition was 

printed. 

The anal spines seem to have been overlooked by Linné in his de- 

scription of the species. 

DE FO. A ELT 1 

This is Harpe rufa, (.) Gill. 

Labrus hiatula, L. 

LINNE, Syst. Nat., ed. xii, 475. 

No. 14, Garden. 

(See Smith’s Correspondence, p. 313.) 
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A half skin without anal fin is labeled as above. Its length without 

caudal is 230" 
D. XVII, 10 (see Linné xii, 475); scales at least 65 in lateral line. 
The species is evidently the Tautog, and if the genus Hiatula, based 

upon a mutilated specimen, is considered worthy of retention, we must 

call our species Hiatula hiatula. 

- Perea saltatrix. 

LINNE, Syst. Nat. ed. x, p. 293. 

This is a useless name and should be ignored forever hereafter. It 

is founded uvon Catesby’s Perca marina sectatrix, a species of Kyphosus 

(Pimelepterus), familiarly known as P. Bosci, p. 8, pl. 8, 2d fig. The 

name saltatriv was a lapsus penne of Linneus. In the annotated copy 

of edition x the name is changed to sectatrix, and so appears in edition 

xii, p. 480. The Gasterosteus saltatrix of ed. xii refers clearly to Poma- 

tomus, and is collated with pl. 14 of Catesby. 

Perca rhomboidalis, L. 

LInNgE, Syst. Nat., ed. x, 293. 

This is a half skin of Lagodon rhomboides. The length without caudal 

iS 1S3°". 
DP XI, 11; A. IIT, 11; Se. 9-65-16. 

This is Perca rhomboidalis of edition x, page 293, as is indicated by 

identical synonymy, and the note in Linné’s handwriting referring 

Perca rriomboidalis to the genus Sparus. 

Perca punctatus, L. 

LINNE, Syst. Nat., ed. xii, 482. 

The Perca punctata of the tenth edition, page 291, is founded upon 

Catesby’s “ Negro Fish—Perca marina puncticulata”—page 7, Plate VI, 

upper figure, and is apparently a species of Zpinephelus. By a slip of the 

pen Linné wrote punctata instead of puncticulata; it was doubtless his 

intention to call the species puncticulata, following Catesby, otherwise 

the anomaly of two species of the same name in the same genus would 

hardly have occurred. 

Perca punctatus, edition xii, 482 (changed to punctata in the anno- 

tated copy of edition xii, in Linné’s handwriting), is founded upon two 

specimens of Bairdiella, sent by Garden (No. 12, Yellow-Tail), this la- 

beled Perca punctata in Linné’s writing being still preserved by the 
Linnean Society of London. 

No. 5, Garden. Sea Trout. 

The basis of the description of Perca punctatus, edition xii, 482, was 
perhaps in part a specimen of Cynoscion maculatum, Garden’s No. 2 
(Bairdiella), and No. 5 (Cynoscion maculatum), both having probably 

been included under the name Yellow-Tail (Correspondence, page 312), 

and the description of color in P. punctatus, ‘Corpus lineis plurimis 

e punctis nigris,” might have reference to the latter. 

BX, 1, 24; Az 1, 10, 



902 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. [1825. 

Percaalburnus, L. 

LinnB, Syst. Nat., ed. xii, 482. 

The length of the typical specimen without caudal is 245™™, 

D. X, i, 24; A. I, 7; Scales 7—ca. 75—13. 
The species is our Menticirrus alburnus. 

Perca undulata, L. 

LINNE, Syst. Nat., ed. xii, 483. 

No. 8, Garden. 
The length of the type to base of caudal is 220". 

DPX 1,25: AS, 3. 
The species is Micropogon undulatus. 

Perca ocellata, L. 

Linn, Syst. Nat., ed. xii, 483. 

No. 39, Garden. The Bass. 

The type of this species is 352°" long to base of caudal. 

D. X, i, 24; A. II, 8; scales 7-48-8. 

In the annotated copy of edition xii Linné has written opposite this 

species, ‘ Sciana, Brouss.” 

Perca philadelphica, L. 

LINN#, Syst. Nat., ed. xii, 484. 

No. 14, Garden. 

D. X, 11; A. III, 7; scales 7-53-15. 

The lateral line has fifty-three scales to the base of the caudal; besides 
these there are five or six accessory scales extending upon the tail. 

No. 2, Garden. Chub. 

This seems to have been one of Linné’s specimens of Triloburus phila- 

delphicus= Triloburus trifurcus. It has D.X,11; A.III,7; scales 7-55-15. 

Perca atraria, L. 

LINNE, Syst. Nat., ed. xii, 485. 

No. 14, Garden. ‘Black Fish.” 

The length of this type to caudal base is 191". It is the southern 

form of the sea bass. 

D. X, 11; A. III, 7; scales 6-45-18. 

The description of Perca atraria is grossly inaccurate, but there is no 

doubt as to the species represented by the type. 

Gmelin’s description is almost entirely a paraphrase of Linné’s, and 

it is not probable that he counted the rays at all. 

Perca chrysoptera, L. 

LINN», Syst. Nat., ed. xii, 435. 

No. 8, Garden. Sailor’s Choice. 

There are two half skins labeled (probably by Garden in reference to 

Catesby, plate ii) Perca marina. These appear to be Linné’s types of 

Perca chrusoptera, which he has put on record as having been received 
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from Dr. Garden. They agree perfectly with Linné’s description of 

Perca chrysoptera. The radial formula, strangely enough, is omitted. 

The species is the one long known to us as Pristipoma fulvomaculatum. 

Additional arguments for its identity with this species is the persist- 

ence of the common name and the fact that the collection of Linné con- 

tains no Hamulons from Garden. 

The length of the larger type is 280"" without caudal, and of the 

smaller 1807", 

D. XII, 16; A III, 13; scales 10-75-17. 

Perca guttata, L. 

LINNE, Syst. Nat., ed. xii, 485. 

In the Linnean Society collection is a half skjn labeled Perca guttata, 

Linné. It is 240°" in length without caudal; the height is contained 

22 times and the head 24 times in this length. 

Drew 6. AS TLL, 8: 

This is evidently identical with a specimen in the National Museum, 

which was labeled Hpinephelus lunulatus by Professor Poey. 

Perca formosa, L. 

Linnf, Syst. Nat., ed. xii, 483. 

No. 35, Garden. 

The length of the type to the base of the middle caudal rays is 

L702". 
a 26 A 7 

The species has been known in our lists under the name of Diplectrum 

Jasciculare. 

Gasterosteus carolinus, L. 

LINNE, Syst. Nat., ed. xii, 490. 

No. 8, Garden. The Crevallée. 

This is the type of the present Trachynotus carolinus. It is 190™™ in 

length to caudal base; in this length the height is contained twice, and 

the head three and one-half times. 

DaV, de26s. A. TT, 15.25. 

Gasterosteus canadus, L. 

Linn, Syst. Nat., ed. xii, 491. 

No. 7, Garden. 

The type of this species, marked number 7 in Garden’s handwriting, 

and ‘ Gasterosteus” in that of Linné,” is 328™™ in length to caudal base. 
It is referred to by Garden (Correspondence, 312) as having no English 

name. 

The species is now known as Elacate canada. 

Scomber hippos ? L. 

LINNE, Syst. Nat., ed. xii, 494. 

A specimen of a Caranx, No. 16, apparently referred to in the Corre- 

spondence with Linné, page 312, is labeled by Linné Scomber chrysurus. 
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It is not, however, the Scomber chrysurus, ed. xii, 494, but it is the 
Caran hippus of Jordan & Gilbert, Bull. 16, U. S. National Museum, 
pages 437, 438, and agrees, except in the count of the anal, with Scomber 

hippos, Linné, ed. xii, 494. 

The specimen is 220™™ long to end of scutes, and has the following 

characters : 

We VELL 1, 205 A. ii, 1.16 ~ seutes, ok. 

Opercular spot large; breast naked, except a small patch in front of 

ventral; curved portion of lateral line as long as the head. Third dorsal 

spine a little more than one-third length of head. Eye one-fourth as 

long as head; head one-third of total to origin of rudimentary caudal 

rays; maxilla one-third height of body ; mandible almost one-half length 

of head. 

Scomber chrysurus, L. 

LINNE, Syst. Nat., ed. xii, 494. 

This species is represented by four type specimens, ranging in length 

from 95 to 150™ to caudal base. 

There are two spines in front of and somewhat remote from the anal. 

DS WIE i 238s Ah 2a. 

The species is Chloroscombrus chrysurus. 

Trigla evolans, L. 

Linnf#, Syst. Nat., ed. xii, 498. 

No. 21, Garden. 

The type of Trigla evolans is 90™™ long to base of caudal, and has 

the following characters : 

D. X., 12; A.12. There seem to be about fifty tubes in the lateral 
line (sixty or more rows of scales). 

The length of the head is contained about 21 times in the tetal with- 

out caudal. The eye is? as long as the head. There is no trace of a 

furrow behind the eyes, and there are no dark lines at present along 

the sides. The spines of the head do not appear nearly as much de- 

veloped as in young P. tribulus. The spine at the angle of the preop- 

erculum is not quite so long as the eye, and has a small spine at its 

base. The opercular spine measuring back to the beginning of the ridge 

is about as long as the orbit. The length of the maxilla is + of the total 

without caudal. The pectoral reaches to the sixth anal ray. 

Cobitis heteroclitus, L. 

Linni, Syst.‘Nat., ed. xii, 500. 

No. 11, Garden. ‘Anonymos.” 

See page 305, volume i, Smith’s Correspondence of Linné. The editor 

of this volume has evidently been misled by the common name “ mud- 

fish,” in referring number eleven to Ami«a calva, which was number 4 of a 

later lot. (See page 312.) ; 

The above example was apparently the type of Linné’s description of 

Cobitis heteroclitus. In the annotated copy of edition xii, Linné wrote 
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that it was referred to a new genus, “ Borborys,” by Broussonet, with 
the following characters: ‘‘Corpus squamosum. Pinn. dorsi unica. 

Maxill. infer. intr. carin. Caput squamosum.” 

We have not been able to ascertain whether or not Broussonet has 

published a description of this genus. 

The skin is 122"" long. The head is one-fourth of the total length 

without caudal, and the depth about the same. 

D.12; A.10. Seales in 33 longitudinal and 12 transverse rows. 

A black blotch is still apparent on the posterior part of the dorsal. 

The species is now known to us as Fundulus heteroclitus. 

Amia calva, L. 

LInn»e, Syst. Nat., ed. xii, 500. 

There being no doubt concerning this species, we have merely to say 

that the length of the type to caudal base is 285™", 

Silurus felis, L. 

Linnh, Syst. Nat., ed. xii, 503. 

No. 19, Garden. 

The length to base of caudal is 270™. 

DS; ALLS. 

The species is, of course, the one now known as Arius felis. 

Teuthis hepatus, L. 

Linn, Syst. Nat., ed. xii, 507. 

The length of the type is 208" to caudal base. The height of the 

body equals nearly two-thirds of this length; the length of the head is 

contained 33 times in the total without caudal; the eye is one-fourth as 
long as the head. The least height of the tail is contained 9 times in 

total without caudal, the longest dorsal spine 64 times. The longest 

anal spine is one-half as long as the head. There are7 teeth on a side 

in each jaw. 

DEX, 26; A. 11, 25; V5.5. 

Esox osseus, L. 

LINN, Syst. Nat., ed. xii, 516. 

No. 9, Garden. 

The species is our well-known Lepidosteus osseus. 

Elops saurus, L. 

Linnf, Syst. Nat., ed. xii, 518. 

The type of this species is a half skin cut in two pieces, pasted one 

above the other. The length to caudal base is 460". 

D. 24; A. 16. . 

In the margin of the annotated copy Linné has written: “Forsk. Tr. 
Orient, p. 68, No. 100.” 

The reference to Brown, Jamaica, 452, 2, is stricken out. 
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Mugil albula, L. 

LInn&, Syst. Nat., ed. xii, 520. 

The length of the typical example is 290°" without caudal. There are 

forty scales in a longitudinal series, and thirteen in a transverse series. 

At least two scales seem to be absent from the end of the lateral! line. 

Anal IIL, 8 

There seems ane be no doubt that this is the species which is known 

to recent writers as Mugil albula. 

Clupea thrissa, L. 

LINNE, Syst. Nat., ed. xii, 524. 

Two skins labeled by Linné “Clupea thrissa e Carolina” are Dorosoma 

cepedianum. Upon the strength of these specimens referred, in edi- 

tion xii, 524, to CO. thrissa, the name thrissa, evidently not based upon 

Broww’s meager data, Nat. Hist. Jam., 443, but upon the notes of Lager- 

strém and Osbeck, has been attached to our American Opisthonema. 

The specific name thrissa, which has been applied since the time of 

Broussonet, 1782, to fishes of the Opisthonema type, properly belongs 

to some Chinese form, perhaps some member of the genus Dorosoma. 
The description given by Linné, x, 318, is based upon the descrip- 

tions of three previous authors—Brown, Nat. Hist. Jam., 443, whose 

few words do not constitute a description from which the fish seen by 

him ean be identified; Odhelius, who, in his Chinense Lagerstrémiana, 

gave a partial description,* with radial formule from which Linné bor- 

rowed his count of anal rays in his description, and which may possibly 

apply to Richardson’s Chatoéssus maculatus ; and Osbeck’s Dagbok 6fver 

en Ostindisk Resa, &c., Stockholm, 1757, 257, the description in which is 

moderately full, and may apply to the Chatoéssus punctatus, Schlegel, 

of China and Japan. 

As already stated, the specimens sent by Garden to Linné, which the 

latter provisionally referred (edition xii, 524) to C. thrissa, are Dorosoma 

cepedianum. 

Broussonet was the first to make a detinite assignment of the Lin- 

nean name to the American form, of which he had seen specimens from 

Carolina collected by Dr. Blagden, and from Jamaica collected by J. 

Ellis, the latter in Mus. Banks. And of this form he published a good 

description and figure, Ichth. Decas , i, penultimate species, with plate 

following. 

The first description of the Opisthonema of the Western Atlantic 
appears to have been that of Lesueur, Jour. Acad. Nat. Sci., Phila., i, 

1817, page 359, under the name Megalops oglina. If this be correct the 

species must be called Clupea (or Opisthonema) oglina. 

Cyprinus americanus, L. 

‘Linnt, Syst. Nat., ed. xii, 530. 

There are two types of Cyprinus americanus, and the paper on which 

they are fastened is labeled by Linné. 

*Amcen. Acad , iv, 1759, 251. 
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The larger of the two measures 145"" to caudal base, and the smaller 108, 

In the annotated copy of edition xii, Linné has added the words 

‘Jinea laterali curva.” 

D.9; A. 17-18, besides a minute one in front; V.9; scales 10—46 or 

47—34, or 43. . 
The dorsal base is $ as long as the head. The fourth ray of the dorsal 

is as long as the head. The head is two-ninths of the total length to 

caudal base. The eye is as long as the snout, and about one-fourth as 

long as the head. The anal base is nearly as long as the head and 

nearly one-fifth of the length to caudal base. The fourth anal ray is as 

long as the ventral. The length of the ventral equals one-half the 

height of the body at the dorsal origin. The species is the southern 

form of Notemigonus americanus. 

Heemulon arcuatum, C. & V. 

There is in the Linnean collection a specimen of Hamulon arcuatum 

from the Bahamas, which was sent to Linné by Garden in 1771, under 

the name Marget Fish (No. 3 of list in Smith’s “ Correspondence,” page 

331), and which appears never to have been described by Linné. 

This is probably the Margate Fish of Catesby, plate 2, figure I, 

although this figure is without the blue stripes upon the cheeks. 

Catesby’s plate 6, figure 1, should probably be referred to another spe- 

cies (Haemulon elegans). 
The skin has: D. XII, 18; A. III, 9; Scales 6-49-14. 

The attempt to saddle upon this fish the name Labrus plumieri, which 

has been made ineffectually since the time of Lacépede, might as well be 

abandoned. Plumier’s painting labeled Turdus aureo-ceruleus, repro- 

duced in Lae., t.3, pl. 2, page 84, fig. 2, and the description derived from this 

figure upon page 482 of the same work, have né relation to any known 

species of fish which has yet been satisfactorily demonstrated. Cuvier 

and Valenciennes were misled by Linné’s course in citing Catesby, plate 

G, fig. 1, in connection with his description of the Squirrel Fish, which 

he received from Garden, and which he named Perca formosa. This is 

evidently the species so long catalogued by American ichthyologists 

under the name Diplectrum fasciculare. 

Plate 6, of Catesby, upper figure, appears to represent the type of the 

species described later by Cuvier and Valenciennes under the name 

Hemulon clegans. 

Hemulon sciurus, Shaw. 

This species is represented in the Linnzan collection by a bad half skin, 

apparently the No. 4, ‘Yellow Grunt” of Garden’s list (‘* Correspond- 

ence,’ page 331), and corresponding to Catesby, plate 6, figure I. The 

figure, however, does not represent the stripes upon the sides, which are 

still evident in the Linné skin. 

The dorsal spines are not all present. 

Second dorsal, 16; A. III, 9; Scales 7-55-14. 

Linné never named this form. 
° 
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Stelliferus lanceolatus, Holbrook. 

A specimen apparently of this species, labeled ‘“ No. 13” by Garden 

(not No. 13 of “ Correspondence,” p. 313), is in the collection, but was 

never described by Linné. 

Archosargus prebatocephalus, (Walb.) Gill. 

A small specimen labeled as below by Garden is the species now 

called A. probatocephalus : 

| No. 15. | 

| : 
| SPARUS species. 

Nostralibus 

SHEEPSHEAD. 

It does not appear to have been named by Linné, owing, perhaps, to 

mutilation. The persistence of the common name is worthy of note. 

Micropterus salmoides, Lac. 

Linné had two examples of the large-mouth black bass from Garden 

(Nos. 8 and 40 Garden), but he does not seem to have described the spe- 

ae No. 8, see Correspondence with Linné, 311; for 40, see p. 306. 

No. 40 is labeled thus by Garden: 

No. 40. 

LABRUS. 

| Nostralib. | 

| 
| KRESH-WATER TROUT. | 

Clupea vernalis, Mitchill. 

A species labeled by Garden ‘No. 4 Clupea”’ is in the collection. No 

allusion is made to it by Linné or in Garden’s Correspondence. 

NOTE ON EPINEPHELUS NIGRITUS. 

By DAVID 8. JORDAN. 

In the fish market at Indianapolis, I examined, recently, a large black 

‘“‘jew-fish” (Hpinephelus nigritus, Holbrook) from near Pensacola. 

The following are some of the characters shown by this specimen: 

Length 5 feet. Anal rays II], 9. 

Second dorsal spine longest, its length 24 times in head, and half longer 

than the third spine. Interorbital width 44in head; maxillary about 2 

inhead. Eyesmall. Preopercle without salient angle or enlarged teeth. 

Top of head not broad, nor especially depressed. Caudal fin very 

slightly lunate, the angles rounded. Scales of lateral line of the ordi- . 
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ie a OT) 
For VILLE, No. “4. Washington, D. Cc. June's, 1885. 

nary type, color plain blackish gray, without markings, the lower parts 

scarcely paler; no reddish shades. 

Few specimens of this species have been studied, and only one has 

been recorded of less than 100 pounds weight, so far as I remember. 

It is evident that this species has no special relation to the Great Jew- 

fish or Guasa (Promicrops itaiara). Its nearest relations seem to be with 

Kpinephelus morio. Not having seen specimens of the two at all simi- 

tar in size, it is hard to decide as to how near these relations are. The 

most obvious differences are in color, in the more robust form of EL. ni- 

gritus, and in the much greater concavity of the caudal in HL. morio. 

Dr. Bean, who has examined the young of LH. nigritus, regards it as 

very distinct from the young of H. morio. 

INDIANA UNIVERSITY, April 1, 1885. 

DESCRIPTION OF A NEW SPECIES OF AMBLYSTOMA (AMBLY- 
STOMA COPEIANUM) FROM INDIANA. 

By 0. P. HAY. 

The specimen on which the following description is based was found 

dead and somewhat mutilated. The injury that it has suffered does 

not, however, in any way obscure the characters of the species, amount- 

ing, as it does, only to a loss of the entire left fore-limb and slight fract- 

ures of a few of the bones of the anterior part of the head. 

The head is large, somewhat wider than the body, and flattened; the 

body short, and the tail long and compressed. The skin is, for the most 

part, smooth, but everywhere, as seen under a lens, is pitted with the 

openings of the cutaneous follicles. Of these, there are a few enlarged 

ones in a band surrounding the orbit and extending forward to the 

nostril. Others are found above the angle of the jaw, and a few still 

larger ones on the posterior border of the parotid region. The prom- 

inent keel, and the whole tip of the tail are so richly provided with en- 

larged pores as to present a gre nulated appearance. 

The width of the head is somewhat greater than that of the body. It 

is possible that the breadth and flatness of the head have heen exag- 

gerated somewhat by the injuries that it has received; but ti is can be 

true only to avery slight extent. The breadth is about the same at the 

angle of the jaw and the corner of the mouth. From the former point 

the head tapers backward, the outline being concave to its posterior 

border, where it is suddenly constricted into the neck. From the cor- 

ners of the mouth the head tapers forward to nearly opposite the nostrils, 

beyond which it is rapidly rounded to form the snout, The width of 

Proc. Nat. Mus, 85 14 
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the head is a little less than the distance from the snout to the gular 

fold; and is contained in the distance from the snout to the groin three 

and six-tenths times. The distance to the gular fold is contained in the 
distance to the groin three and two-tenths times. The depth of the 

head, on a line joining the angles of the jaws, is a little less than one- 

half its width. The gular fold does not overlap, as it does in some spe- 

cies. It may have done so in life, but manipulation of the skin fails to 

restore an overlapping fold. The upper jaw projects beyond the lower, 

Eyes of moderate size. External nares small; their distance apart 

somewhat less than the width of the interorbital space. 

The tongue is not notably different from that of A. tigrinum. The 

teeth are arranged in four series, which together form an inverted V, 
the angle of which is very obtuse. The limbs of the V, as seen with the 

unaided eye, appear nearly straight, and are seen to extend beyond the 

internal nares along their external fissure. Hxamination with a lens 

proves that the inner series are each slightly ~~ shaped and so disposed 

as to make the angle of the V rounded off. The outer series on each side 

is nearly as long as the corresponding inner series, is plainly separated 

from it, and nearly straight or slightly concave on the posterior side. 

Inner nares more distant than the external. The body is somewhat 

depressed, but has not the swollen appearance presented by A. opacum. 

The distance from the snout to the axilla is just equal to that from the 

axilla to the groin. There are eleven well-marked costal grooves. There 

is a median furrow, not deep but distinct, beginning on the occiput 

and running along the back, deepening on the sacral region and ending 

over the middle of the vent at the commencement of the caudal crest. 

The cloacal region is considerably swollen and is broad and rounded, 

or slightly emarginate, behind. The distance from the groin to the pos- 

terior end of the vent in this species is greater proportionally than in 

any other of the genus, so far as I have been able to determine. It is 

contained in the distance from the snout to the groin but three and one- 

sixth times. . 

The tail is equal in length to the distance from the snout to the be- 

ginning of the vent. It is much compressed and rather high. It has a 

well-developed keel, or crest, which begins immediately over the cloaca 

and extends to the tip of the tail. The keel is sharp above and is 

bounded below, on each side, by a shallow groove. Inferiorly the tail 

is broadly rounded for its anterior third or more, and is traversed by a 

median longitudinal groove. The remainder of its lower border is com- 

pressed to a sharp edge. A transverse section of the tail, taken just 

behind the cloaca, would form approximately an isosceles triangle whose 

base would be about one-half its height. One-third of the distance back 

toward the tip the height of the tail is three times its thickness. 

The limbs are well developed. The posterior area little longer, some- 

what stouter, and the foot broader than the same limbs of a specimen 

of A tigrinum that measures the same distance from the snout tu the 
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end of the vent. They are also fully as long as the same limbs of a 

specimen of A. punctatum that measures from snout to the end of the 

vent three-fourths of an inch more than the specimen I am describing. 

‘The toes are much like those of A tigrinum, perhaps not so broad, while 

they are not so slender as those of a specimen of A. punctatum now he- 

fore me. They are provided with a narrow marginal and basal mem- 

brane. There are two distinet plantar tubercles. 

Measurements. 
Length: Inches. Lines. 
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The color is dark brown, almost black, above, brownish-yellow below. 

Between the fore and hind legs the light color of the belly mounts up 

on the sides to a level with the upper surfaces of the limbs. The mid- 

dle of the belly is of a duskier hue than its sides. Pectoral, inguinal, 

and pubie regions slightly brighter yellow than the sides of the belly. 

Head above like the back, below like the other lower parts. Just 
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behind the symphysis of the lower jaw are indications of a bright yel- 

low spot. The upper half of the tail is not so dark as the back, the lower 

half duskier than the belly. The limbs below and in front yellowish, as 

other lower parts. Feet, especially above, dark. This species must be 

compared with A. bicolor, A. tigrinum, and possibly with A. obscurum. 

The last two belong to the group which has twelve costal grooves, as the 

species are arranged in Prof. E. D. Cope’s * Review of the Amblystom- 

ide” (Proc. Acad. Nat. Sci. Phila., 1867, 166). A. obscurum has the 

internal nares no more widely separated than are the outer; the limbs 
of the palatine V are decidedly concave, and the inner series of teeth 

are about twice the length of the outer. The frontal region of <A. ob- 

scurum is also said to be very convex. It is also a rather long-bodied 

species, the distance from the snout to the axilla being contained in the 

distance from the snout to the [groin] nearly two and four-tenths times, 

while in A. copeianum the latter distance is but twice the former. In- 

deed, this form differs from all others, so far as my knowledge extends, 

in this equality of the distances from snout to axilla and from axilla to 

groin. A. bicolor approaches it most nearly. In such specimens of A. 

tigrinum as I have been permitted to examine, the ratio of the two 

dimensions is about the same as given above for A. obscurum. It is 

about the same in specimens of A. mavortium, as deduced from meas- 

urements given in Professor Cope’s paper cited above. From A. tigrinum 

my species differs further in having no traces of the yellow spots so 

characteristic of that common form. A. copeianum has also a broader 

and more depressed head, a more compressed tail, and longer limbs. 

A. bicolor is described as having the palatine teeth in three entirely 

transverse series; aS having a very short muzzle, and as being more or 

less spotted. A comparison of some of the dimensions of the two spe- 

cies is necessary. The type of A: bicolor now in the museum of the 

Academy of the Natural Sciences of Philadelphia furnishes the meas- 

urements found in the first column, which are taken principally from 

Professor Cope’s paper. Those marked with an asterisk have been 

kindly obtained for me by Prof. Angelo Heilprin. It is almost exactly 

the size of the type of A. copetanum, 5 inches 10.05 lines. 

Measurements. A. bicolor. |4+ Ea 
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Times. Times 
Fore-arm and foot into distance snout to groin....-...-----------------+-+--- 4.6 
Lower leg and foot into distance snout to groin.-......-..-.--+.---+-----+---- 3. 54 3 

* 

ES 2 Hy? 
Whole anterior limb into distance snout to groin ........-.-.-.----+---------- 
Whole anterior limb into distance snout to vent .--.-.-----. ----------------- 
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The above table of comparative measurements shows that A. bicolor 

has, in comparison with A. copeianum, a longer and still broader head; 
in spite of this a distance from the axilla to the groin greater than 

that from the snout to the axilla, a much shorter pelvic region and 

shorter fore and hind limbs. 
Found at Irvington, near Indianapolis, April 7, 1885, by one of my 

students, Mr. George H. Clarke. 

The species is dedicated to Prof. EK. D. Cope, herpetologist and palz- 

ontologist. It is represented on Plate XIV of this volume. 

IRVINGTON, INDIANA, May 5, 1885, 

LIST OF PLANTS COLLECTED BY MR. CHARLES L. McKAY AT 

NUSHAGAK, ALASKA, IN 1881, FOR THE UNITED STATES NA- 

TIONAL MUSEUM. 

By FRANK H. KNOWLTON. 

The plants enumerated in the following list were collected during the 

spring and summer of 1881 by Mr. Charles L. McKay, of the United 

States Signal Service, stationed at Nushagak, Fort Alexander, Alaska. 

The collection, although small in point of numbers, contains several 

species of extreme interest, and adds also a few to the flora of Alaska. 

Nothing like an exhaustive collection was made, owing, of course, to 
lack of sufficient time,and we remark the absence of many well-known 

genere, é. g., Draba, Saxifraga, Aster, &e. 

In passing it is a pleasure, as well as an act of justice, to record the 

highly satisfactory manner in which this collection was made, a fact 

quite at variance with the generality of such itinerant collecting. The 

greatest care was taken to fully represent every species, which, as in 

the case of the species of Salix, often necessitated visiting the same 

locality several times. It is to be regretted deeply that science lost by 

the untimely death of Mr. McKay (he was drowned by the unfortunate 

overturning of his boat, on April 19, 1882), one so well fitted to do 
thorough work. 

I wish to acknowledge my great indebtedness in the preparation of 

this list to Prof. Lester I’, Ward, of the National Museum; Dr. George 
Vasey, of the Department of Agriculture ; and Mr. M.S. Bebb, of Rock- 

ford, Ill, 

In the arrangement of families and genera, Bentham and Hooker’s 

*¢ Genera Plantarum ” has been exclusively followed. In the arrange- 

ment of species, the various publications of Dr. Asa Gray: have been . 

followed where available. 



‘ " ‘ 

214 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

RANUNCULACE. 

Thalictrum sparsiflorum, Turez. 

Island above tide-water in the Nushagak River. June 25. 

Anemone alpina, Linn. 

In vicinity of Nushagak. June 9. 

Ranunculus Cymbalaria, Pursh, var. alpinus, Hook. 

Bear Creek. August 14. 

Ranunculus Purshii, Richards. 

Near the mouth of Lake Allokuagik. August 24. 

Ranunculus Lapponicus, Linn. 

Near Poplar Grove, south of Nushagak. June 20. 

Ranunculus repens, Linn. 

In flower along the Nushagak River, 40 miles above Nushagak, June 

26. In fruit near the mouth of Lake Allokuagik, August 24. 

Catha palustris, Linn., var. Sibirica, Regel. (C. palustris, L., var. asarifolia, in 

Rothrock’s Sketch of the Flora of Alaska.) 

June 22. 
Aconitum Napellus, Linn., var. delphinifolium, Seringe. 

Immediate vicinity of station. July 27. 

CRUCIFER. 

Nasturtium palustre, DC. 

Common about Nushagak. In flower July 27. 

Barbarea vulgaris, R. Br. 

Nushagak River, 40 miles above station. June 25. 

Arabis ambigua, DC. 

“The Lake.” June 16. 

Cardamine pratensis, Linn. 

Ten miles above Nushagak. June 23. 

VIOLACE®. 

Viola Langsdorffii, Fisch. 

June 4. 

CARYOPHYLLACE. 

Cerastium alpinum, L., var. Behringianum, Regel. (C. rulgatum, L., var. Bekring- 

ianuwm, Rothr., Fl. Alask.) 

Near the mouth of Lake Allokuagik. August 24. 

Cerastium alpinum, L., var. Fischerianum, Torr. & Gray. (Probably C. vulgatum, 

L., var. grandifiorwm of Rothr. Fl. Alask.) 

Island above tide water in Nushagak River. June 25, “ 

Stellaria longipes, Goldie. 

In flower June 20. 

Stellaria media, Smith. 

August 3. ¢ 
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Stellaria borealis, Bigelow. ™ 
August 3. 

Arenaria lateriflora, Linn. 

June 20,' 

Arenaria arctica, Stev. 

Bristol Bay, above Nushagak. July 21. 

PORTULACACE/E. 
Montia fontana, Linn. 

August 5. 
GERANIACE/&. 

Geranium erianthum, DC. 

About Nushagak. In flower June 21. 

LEGUMINOSA. 
Lupinus perennis, Linn. 

Allokuagik Lake. August 5. 

Lupinus Nootkatensis, Doon. 

In flower June 22. 

Lathyrus maritimus, Bigel. 

in flower June 21, 

Lathyrus palustris, Linn. 

Specimens with only two pairs of leaflets. In flower July 27. 

ROSACES. 
Spirza betulifolia, Pallas. 

July 27. 

Rubus arcticus, Linn. 

A single specimen only, without date or locality. 

Rubus Chamezemorus, Linn. 

In vicinivy of station. June 4 and 8. 

Potentilla Anserina, Linn. 

A very large form from vicinity of station, collected August 3, and a 

small form from Bear Creek, collected August 14. 

Potentilla palustris, Scop. 
July 27. 

Poterium Canadense, Benth. & Hook. 

Near the station. July 27. 

Pyrus Americana, DC. 

Poplar Grove. In flower July 28. 

SAXIFRAGACE. 

Chrysosplenium alternifolium, Linn. 

No date or locality. 

Parnassia palustris, Linn. 

Allokuagik Lake. August 5 and 9. 

Ribes laxiflorum, Pursh: 

About Lake Allokuagik. June 4. 
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ONAGRACEA. 
Epilobium alpinum, Linn. 

A very large form. July 27. 

Epilobium palustre, Linn. 

July 27. 
Epilobium affine, Brong. 

A single specimen only. July 27. 

Epilobium angustifolium, Linn. 

In fruit. July 27. 

Epilobium tetragonum, Linn. 

July 27. 

Epilobium luteum, Pursh. 

Allokuagik River. August 23. 

UMBELLIFERA. 

Selinum Benthami, Watson. (Conioselinum Fischeri, Wimm. & Grab, of Rothr, Fi. 

Alaska. ) 

Vicinity of Nushagak, in flower. In fruit July 27. 

Archangelica officinalis, Hoff. 

July 27. 
CORNACE 4. 

Cornus Canadensis, Linn. 

Common about the station. June 28. 

CAPRIFOLIACEA. 

Sambucus racemosus, Linn. (S. pubens, Mx.) 

Allokuagik River. Leaves only. Aug. 24. 

Viburnum acerifolium, Linn. 

June 28. 

Viburnum pauciflorum, Pylaie. 

June 20. 

Linnea borealis, Gronov. 

In flower. July 27. 
RUBIACEA. 

Galium boreale, Linn. 

July 28. 
VALERIANACEA. 

Valeriana capitata, Pallas. 

In vicinity of Nushagak. June 23 and June 28. 

COMPOSIT A. 

Solidago multiradiata, Aiton. (S. virga-aurea, Linn., var. multiradiata, in Rothr. 

Fl. Alaska. ) 

Poplar grove, near Nushagak. July 28. 

Erigeron salsuginosus, Gray. (Aster salsuginosus, Richards. Rothr. Fl. Alaska.) 

Near the mouth of Lake Allokuagik. August 24. 
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Achillea Millefolium, Linn. 

Common about the station. July 27. 

Chrysanthemum arcticum, Linn. (Leucanthemum areticum, DC. Rothr. Fl. Alaska. ) 

August 9. 

Matricaria discoidea, DC. 

August 3. 

Artemisia Norvegica, Fries, var. Pacifica, Gray. (A. Chamissoniana, Bess. Rothr. 

Fl. Alaska, ) 

July 27. 

Artemisia vulgaris, Linn., var. Tilesii, Ledeb. 

August 9. 

Petasites frigida, Fries. (Nardosmia frigida, Hook. of Rothr. Fl. Alaska.) 

June 4. 

Senecio Pseudo-Arnica, Less. 

Nushagak. July 27. 

VACCINIACEA. 

Vaccinium uliginosum, Linn. 

No date given. 

Vaccinium Vitis-Idza, Linn. 

Nushagak. June 20. In flower. 

ERICACE AS. 

Andromeda polifolia, Linn. 

The collection contains a good number of specimens of this species. 

In flower June 8, 10, and 14. 

Loiseleuria procumbens, Desv. 

June 14. - 

Ledum palustre, Linn, 

June 20. 

Pyrola rotundifolia, Linn. 

Poplar Grove. July 28. 

PRIMULACEZ. 

Trientalis Huropza, Linn., var. arctica, Ledeb. 

Not dated. 

GENTIANACEA. 

Pleurogyne rotata, Griseb. 

Bear Creek, above Nushagak. August 14. 

Menyanthes trifoliata, Linn. 

Nushagak River, 50 miles above the village. June 25. 

POLEMONIACEA. 

Polemonium ceruleum, Linn. 

Ten miles above Nushagak. June 23. 
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BORRAGINACE AS. 

Mertensia paniculata, Don. 

Fifty miles above Nushagak. June 25, 

SCROPHULARIACEA. 
Mimulus luteus, Linn. 

July 27. 

Pedicularis euphrasioides, Stephan. 

No date or locality given. 

Pedicularis Sudetica, Willd. 

June 20. 

Pedicularis Langsdorffii, Fisch., var. lanata. (P. lanata, Willd.) 

June 20. 

Rhinanthus Crista-galli, Linn. 

July 27. 
LENTIBULARIACE. 

Pinguicula villosa, Linn. 

Near Nushagak. June 28. 

POLYGONACEAS. 
Polygonum aviculare, Linn. — 

About the station, no date given. 

Rumezx longifolius, DC. (2. domesticus, Hart. of Rothr. Fl. Alaska.) 

No date or locality. 

CUPULIFER. 

Betula nana, Linn., var. glandulosa. (B. glandulosa, Michx.) 

After a careful examination of a considerable suit of specimens, I am 

convinced that there is no clear line of demarcation between the B. nanu 
of Europe and the so-called B. glandulosa of American authors. Among 

a set of specimens of typical B. nana from various parts of Europe a 

few have slightly glandular branches, and a full suit of glandulosa show 

considerable variation in this respect also. In the characters of the 

aments and fruits they seem to grade into each other. 

In flower June 10. 

Betula occidentalis, Hook. 

A fine set of specimens, both in flower and fruit. In flower June 9, 

along the river six miles above Nushagak ; in fruit August 23, at the 

mouth of the Allokuagik River. 

Alnus viridis, DC, 

Immature flower. June 4 and 8. 

SALICINEAS. 

(Identified by Mr. M.S. Bebb.) 
Salix glauca Linn. 

Poplar grove, three miles south of Nushagak. June 20. 
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Salix speciosa, Hook. & Arm. 

June 14. 

Salix fulcrata, And., var. subgiauca, And. (S. phylicoides, And. in part.) 

This is an extremely rare and interesting species, now thought to be 

represented for the first time in American herbaria. Mr. Bebb writes 

of it as follows: ‘It is precisely like Seeman’s specimen in Herb. Kew. 

Upon this, almost wholly, Anderson founded his S. phylicoides (Sal. Bor. 

Amer.) excepting a variety angustifolia. Subsequently in his ‘ Mono 

graphia Salicum’ he transfers what was before clearly the type of his 

species to S. fulcrata, and makes the before scarcely noticed var. angusti- 

folia the all in all of his S, phylicoides. In this change the variety and 

not the type should have been eliminated. But here comes in another 

question. The first publication was in a comparatively obscure paper, 

the latter one is sanctioned in the author’s ‘ Prodromus Monographia,’ 

and is known the world over.” The present specimens consist of both 

male and female aments and perfect leaves. 

Collected near Nushagak. June 8 and 14. 

Salix crassijulis, Trev. & Traut. 

June 20. 

Populus balsamifera, Linn. 

Flowers June 8, fruit August 12. 

CONIFER. 

Picea alba, Link. (Abies alba, Michx.) 

Mouth of Allokuagik River. August 23. 

ORCHIDACEZ#. 

Habenaria obtusata, Richardson. (Platanthera obtusata, Lindl. in Rothr. FI. 

Alaska. ) 

Near station. June 28, 

Corallorhiza innata, R. Br. 

Near station. June 28, 
TRIDEA. 

Iris Sibirica, Linn. 

June 28. 
LILIACEA. 

Streptopus amplexifolius. DC. 

Poplar grove. July 28. 

Fritillaria Kamtschatensis, Fisch. 

Near Nushagak. June 22. 

JUNCACE. 
Luzula arcuata, Meyer. 

June 20. 
kuzula spadicea, DC.,var. parviflora, Ledeb. (L. parviflora, Desv.,var. melanocarpa. ) 

No date of collection given. 
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CYPERACE. 

(Identified by Dr. George Vasey.) 

Eriophorum Scheuchzeri, Hopp. (HL. capitatum, Host., E. Chamissonis, C. A. M.) 

Immature. June 14. 

Carex atrata, Linn. ; 

In flower only. June 28. . 

Carex cryptocarpa, Meyer. 

June 20. 

Carex Gmelini, Hook. 

Probably this species, but too young. June 14. 

Carex rigida, Boott.? 

In flower only. June 8. 

GRAMINEAE. 

(Identified by Dr. George Vasey. ) 

Phleum alpinum, Lirn. t 

Island above tide-water in Nushagak River. June 25, 

Sporobolus arundinaceus, Vasey. (Vilfa arundinacea, Trin.) 

July 27. 

Agrostis scabra, Linn. 

July 28. 
Deyeuxia Langsdorffii, Kunth. 

July 18. 

Deschampsia cespitosa, Beauy. (Aira of authors.) 

Specimens collected July 28 and August 3. 

Trisetum subspicatum, var. molle, Gr. 

No date of collection. 

Poa cenisia, All. (P. arctica, R. Br.) 

Island above tide-water in Nushagak River. June 25. Near station. 

June 21. 

Poa glumaris, Trin. 

No date of collection. 

Graphephorum pendulinum, Gr. (4Arctophila Loestadii, Rupt. A. pendulinum, And.) 

August 9. 

Festuca scabrella, Torr. 

June 28. 

Elymus mollis, Trin. 

July 11. 

Hordeum nodosum, Linn. (H. pratense, Huds.) 

August 31. 
EQUISETACEA. 

Equisetum sylvaticum, Linn. 

June 4. 
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LYCOPODIACEZ. 

Lycopodium annotinum, Linn. 

July 28. 
FILICKS. 

Phegopteris Dryopteris, Iée. 

July 28. Near station. 

Aspidium spinulosum, Swartz. 

Mouth of Allokuagik River. August 23. 
Asplenium Filix-feemina, Bernh. 

July 27. 
MUSCI. 

Sphagnum, species. 

Near station. August 12. 

Polytrichum gracile, Menz. 

August 9. 

Polytrichum strictum, Banks. (P. juniperinum, Willd., var. strictum.) 

Abundant about station. June 10. 

Hypnum, species. 

Specimens without fruit. Allokuagik River. August 24. 

LICHENS. 

**Cladonia gracilis (L.) Nyl, var. elongata, Fr. forma macroceras.” Edward Tuck- 

-erman (in litt.) 

Allokuagik River. August 24. 

NATIONAL MusEum, June 1, 1885. 

THE GENERIC NAME OF THE PASTINACAS, OR “STING-RAYS.” 

By 8S. GARMAN. 

Dasybatus Klein, 1742, Ichthyol., Miss., iii, 34. 

Walbaum, 1792, Artedi Gen. Pisc., 581. 
Walb., 1793, Kleinii Ichthyol. Enod., 35. 

Jordan, 1881, Pr. U. S. Mus., 35. 

Dasyatis Rafinesque, 1810, Car. Gen., 16. 

Raf., 1810, Ind. d’Ittiol. Sicil., 49. 

Raf., 1815, Annal. Nat., 93. 

Jord., 1883, Bull. 16, U. S. Mus., 47. 

Trygonobatus Blainville, 1816, Bull. Soc. Philom., 112. 

Trygon (Adans.) Cuvier, 1817, R. Anim., ii, 136,—1829, ii, 399. 

Geoffroy, 1817, Deser. Egypt, Poiss., plates. 

Eichwald, 1819, De Selachis Aristotelis, 55. 

Risso, 1826, Hist. Nat., iii, 160. - 

Geoftroy, 1827, Descr. Egypt, Poiss., 332, 333. 

Bonap., 1832-41, Fauna Ital., Pesci. 

Miiller & Henle, 1838, Ann. Mag. N. H., 90,—1841, Plagiost., 158. 



222 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. _ [1885. 

Trygon Agassiz, 1833-’43, Poiss. Fossiles, iii, 382**. 

Adanson, 184445, Cours d’Hist. Nat., ii, 170. 

Duméril, 1865, Hist. Nat. Poiss., i, 582. 

Giinther, 1870, Cat., viii, 472. 

Gill, 1873, Fish. E. Coast N. Amer., 34. 

Goode & Bean, 1879, Fishes of Essex Co., Mass., 29. 

Garman, 1880, Bull. Mus. Comp. Zool., 170. 

Jord., 1883, Bull. 16, U. S. Mus., 879. 

And others. | 

Dasybatis Jord., 1880, Pr. U. 8S. Mus., 31. 

Dasibatis Garm., 1883, in Jord. Bull. 16, U. S. Mus., 65. 

Dasybatus, 1742, 1792, 1793, 1810. 

By Klein, in 1742, this name was applied to one of the Pastinacas. 

This fact alone would not demand attention here if it were not for re- 

publication and references to Klein’s works since the appearance of the 

tenth edition of Linné’s Systema. Besides the first species, a Ray—the 

type of the genus under consideration—Klein had placed under the 

name a number of Skates. His genus is not on this account to be re- 

garded as a synonym for Raja of Linné. That genus included as first 

established all that Klein had placed in four genera: Narcacion, Rhino- 

batus, Leiobatus, and Dasybatus. The first two of these latter have been 

generally accepted, though the name Narcacion (1742, 1792, 1793) has 

been dropped for Torpedo (1806). 

Walbaum’s use of Dasybatus in 1792, and again in 1793, does away 

with the objections to the name on account of its early date of publica- 

tion by Klein. The real reason Klein’s work received so little attention 

lies in its lack of accord with the binomial system. Accepting this as 

sufficient cause for putting aside its specific designations, we still have 

to deal, in the cases of his* genera, with Walbaum’s Artedi Genera Pis- 

cium, in which they appear, as those of Linné, Gronow, Bloch, and 

others, only as genera with names necessarily monomial. 

If it is decided that both Klein and Walbaum are to be considered 

insufficient authority we shall take the next name applied to these Rays 

in order of time. This, applied in 1810 by Rafinesque, is in reality the 

same name, Dasyutis being merely an incorrect spelling. 

This authority removes from the genus all of theSkates, Raj@w, and 

leaves but the first species of Klein’s list, Dasybatus pastinaca. The ob- 

jections to acceptance of the name from the earlier authorities can 

hardly be urged against receiving it from Rafinesque. In considera- 

tion of its original contents, his genus stands on the same footing as 

Raja of Linné. From the date 1810, if not before, the question in regard 

to the adoption of the name Dasybatus is simply one of priority. 

Trygonobatus, 1816. 

If we were to discard the previous name, Trygonobatus of Blainville, 

1816, is the next in order of appearance. Aside from the later date, this 
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genus was not as well constituted as that of the preceding author. It 

included species belonging to different genera, to either of which the 

name, so far as its author was concerned, might equally well be applied. 

That Rafinesque had already founded a genus containing a portion of 

that of Blainville, however, would leave the name given by the latter 

applicable to species placed under it by him which did not belong to 

Rafinesque’s genus, Dasybatus. 

+ Trygon, 1817. 

On page 136 of volume second of the first edition of the Régne An- 

imal, Cuvier gives the name Trygon to the genus of the Pastinacas. 
From all that has been gathered on the subject, this, after the time of 

Linné, appears to be the first publication of the name in this connee- 
tion. The author creditsit to Adanson, but without indication of place: 

“LES PASTENAGUES (TRyGON Adans.).” I find no mention of the 

name by Adanson previous to that in the ‘Cours d’Histoire Naturelle,” 

ii, 170, published in 1845. Probably Cuvier received it from the MSS.; 

subsequent writers have accepted it on his authority. His genus being 

identical with that of Rafinesque, it is evident that if the first publi- 

cation of the name Z’rygon is that of 1817 it is only a synonym of Dasy- 

batus. The absence of references, in the first edition, to Rafinesque’s 

work indicates that it had not reached Cuvier at the time he was writing 

the Regne Animal. The edition of 1829 contains many references, but 

makes few changes on account of priority. Eichwald and later writers 

also use the name, crediting it to Adanson, but cite no place of publica- 

tion. When references to Adanson’s work have been given they cite 

the “‘ Cours @’Hist. Nat.,” the date for which is 1844~45. 
It remains to give attention to one other publication brought for- 

ward by authors to secure priority for the name Trygon. Geoffroy, in 

the “ Description de PEgypt,” applies the name to a couple of species. 

If the date on the title page, 1809, was that of the entire work it would 

antedate that of Rafinesque. Though begun in that year, the book was 

under way nearly twenty years before reaching completion. The por- 

tion of the text containing the fishes of the Red Sea and the Mediter- 

ranean was written in 1825 or later. It contains citations from Risso, 
1810, from Cuvier, 1817, and from the Annales des Sciences Naturelles, 
1825. It was published in 1827. The portions of the work relating to 

the fishes appeared in the following order: in 1808, the plates of the 

Fishes of the Nile; in 1809, the text of the Fishes of the Nile, ‘““compre- 
nant le Polypteére, les Tétrodons et plusieurs Salmonidés”; in 1817, the 

balance of the plates of the fishes, those belonging to the Fishes of the 

Red Sea and the Mediterranean, among which were those of interest in 

this communication; and it was not until 1827 that these latter plates 

were followed by the text pertaining to them, that of the ‘“‘ Poissons de 

la mer Rouge et de la Méditerranée,” in which are described two spe- 
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cies, under the name Trygon, that had been named and figured on plates 

published in 1817. In this publication there is nothing on which to 

base a claim for priority in favor of the name Trygon. 

Unless there was a publication of the name Trygen between 1758 and 

1810, not yet come to our notice, a due regard for the rule of priority 

compels its reduction to the rank of a synonym for Dasybatus. 

At present the genus contains the species given below, nearly or quite 

all of which are valid. 

DASYBATUS. 

Raja tuberculata LaC., 1800, Hist. Poiss., ii, 106, pl. 4, f. 1. 

Trygon reticulatus Gthr., 1880, Ann. Mag. N. H., vi., 8. 

T. longa Garm., 18380, Bull. Mus. Comp. Zool., 170. 

Raia centrura Mitch., 1815, Trans. Lit. & Phil. Soc., i, 479. 

Trygon hastata DeK., 1842, N. Y. Fauna, Fishes, $75, 

T. brevis Garm., 1880, Bull. M. C. Z., 171. 

Raja sayi Les., 1817, Jour, Phil. Ac., i, 42. 

Dasybatis dipterurus Jord., 1880, Pr. U. S. Mus., 31. 

Trygon sabina, Les., 1824, Jour. Phil. Ac., iv, 109. 

Raja uarnak Forsk., 1775, Deser. Anim., 18. 

Trygon marginatus Blyth, 1860, Jour. As. Soc. Bengal, 38. 

T. gerrardi Gray, 1851, Chondropt., 116. 

T. punctata Gthr., 1870, Cat., viii, 474. 

T. bleekeri Blyth, 1860, Jour. As. Soc. Bengal, 41. 

T. walga M. & H., 1841, Plagiost., 15), pl. 50. 

T. polylepis Blkr., 1852, Verh. Bat. Gen., xxiv, Plag., 73. 

T. nuda, Gthr., 1870, Cat., vili, 476. 

Raja gesneri Cuy., 1829, R. Anim., 400. 

Trygon brucco Bouap., 1832-41, Fauna Ital., Pesci. 

T. violacea Bonap., }. ¢. 

Raja pastinaca Linn., 1758, Systema, 232. 

Trygon kuhlit M. & H., 1841, Plagiost., 1864, pl. 50. 

T. margarita, Gthr., 1870, Cat., viii, 479. 

T. rudis Gthr., 1870, l. ¢., 479. 

Hemitrygon ukpam Smith., 1859, Pr. R. Phys. Soc. Edinb., 64. 

Trygon bennettii M. & H., 1841, Plagiost, 160, pl. 52. 

Raja imbricata Bl., Schn., 1801, Syst. Ichth., 366. 

Trygon zugei M. & H., 1841, Plagiost., 165, pl. 53. 

T. brevicaudata Hutton, 1875, Anu. Mag. N. H. (4), xvi, 317. 

T. liocephalus Klnzgr., 1871, Synops. Red Sea Fishes, 238. 

T. lata Garm., 1880, Bull. M. C. Z., 170. 

T. (Himantura) oxyrhynchus Sauvage, 1878, Bull. Soc. Philom., 94. 

Dasybatus varidens Garm., 1885, Pr. U. 8S. Mus., 40. 

Raja sephen Forsk., 1775, Descr. Anim., 17. 
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THE INFLUENCE OF VARIATIONS OF TEMPERATURE UPON TH= 

RATE AND THE WORK OF THE HEART OF THE SLIDER TERRA 

PIN. (PSEUDEMYS RUGOSA.) 

By Dr. H. G. BEYER, U.S. N., 

Curator, section of Materia Medica, U. S. National Museum. 

In the studies from the Biological Laboratory of the Johns Hopkins 

University, vol. iii, No. 2, I briefly described the results of some experi- 

ments made on the heart of the frog and terrapin with regard to the 

influence upon them of oxygenated and non-oxygenated blood, and of 

blood in various degrees of dilution. These results showed very clearly 

that the influence of oxygenated blood upon the heart with regard to 

both its rate and work done in a unit of time was a most decided one. 

The manner in which oxygenated and non-oxygenated blood was pre- 

pared was as follows: A quantity of defibrinated calf’s blood was pre- 

viously mixed with an equal volume of Ringer’s saline, divided into two 
portions and each portion put into a bottle; one was allowed to stand 

quiet for a while, the other was shaken up for a few seconds every now 

and then until a perceptible difference in color was noticed. This was 

brought about in from five to ten minutes. Then the contents of these 

two bottles were turned into separate Mariotte’s flasks, which were con- 

nected with inflow cannulas inserted into the great veins leading directly 

into the sinus, and whenthe time came for an observation the blood was 

allowed to run through the heart and its effect noted. It was noticed 

that the rate and the amount of work were always increased on supply- 

ing the heart with oxygenated blood; the former was increased from one 

to five beats per minute, the latter all the way from 30 to 175 per cent. 

A very slight agitation of the blood before returning it into the flask 

would increase the work done, even when the difference in color was 

not perceptible to the eye, a point of great importance in connection 

with experiments with drugs on the heart. 

The results of the second group of experiments were, that the max- 

imum amount of work was not done by the heart when supplied with 

simple undiluted defibrinated calfs blood. As a diluent the often- 

quoted Ringer’s saline was used, the composition of which is as follows: 

Cc. c. 

Motilal saltsolution (0:75 per CONt icc. ccje tcewc ade sow dace oases osjeeon sal 3ce 100 

Seu CHLOTBOLA C1. SOO). saci tea ato ate orcs LL 5 

SOCmMDLCATUeISOl a (Ol30 DEE COlfe) nec ssae seccias nets wee lose sees cote ek lites Sais 255 

Borpotiehlomdcr(#0 per Conts)\<. ssa vee saceon ees aes ccuaneciscod cccesswccees 0.75 

Proc. Nat. Mus. 85——15 



226 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

With this saline mixture, the different nutrient liquids used in the 

experiments were prepared; the proportions varied all the way from 

one of blood to one of the saline, to one of blood and twenty of the 
saline. Most any of these solutions supplied to the heart in the usual 

manner from Mariotte’s flasks caused the heart to yield more work than 

the simple defibrinated mammalian blood, but the mixture which proved 

the most favorable to the performance by the heart of normal and uni- 

form work for any length of time was found to be the one in which 

equal volumes of blood and Ringev’s saline had been used. Hence this 

proportion was used as a normal nutrient in all the subsequent experi- 

ments of this nature. 

I propose here to supplement the above results by some recent expe- 

riments made with a view of ascertaining the influence of blood of 

different temperatures on the rate and work of the heart of the slider 

terrapin. 

From the time when Calliburces (Claude Bernard, Systeme Nerveux, 

392) first studied the influence of variations of temperatures on the frog’s 

heart, we know that the rate increased in direct proportions to the 

temperature of the heart, whether the latter is isolated from the body 

of theanimal or left in situ. Shelsky, extending these researches (Ueber 

die Veriinderungen d. Erregbarkeit durch die Wiirme, Heidelberg, 1860), — 

working also with the frog’s heart, ascertained that the automatic move- 

ments of the heart might be kept up within temperatures ranging all 

the way from 0° to 40° C., but that beyond these limits they were 

arrested, a recurrence of beats, however, taking place upon a return 

of the temperature to within this physiological limit. 

Cyon (Ludwig’s .Arbeiten, 1866, p. 43), in a most carefully con- 

ducted series of experiments on the frog’s heart, found that these limits 

were somewhat variable; that is to say, while some hearts stop beat- 

ing at temperatures varying between 30° and 40° C., others continued 

to beat when cooled down to —4°C. From the more recent experiments 

on the isolated dog’s heart by Prof. H. Newell Martin (Philosophical 

Transactions of the Royal Society, Part ii, 1883), we have furthermore 

positive proof of the fact that the rate of beat of the mammalian heart 

is directly dependent on the temperature of the fluid circulating through 

that organ, and that the increased pulse-rate in the condition known as 

Sever can be sufficiently accounted for by the increased temperature 

which the blood assumes during its course through the inflamed organs. 

While, then, the relation of the rate of beat of the heart of both warm 

and cold blooded animals to variations of temperature is pretty well 

understood and established, the same can hardly be said as being 

equally true with regard to the work done. In those pharmacological 

experiments on the hearts of cold-blooded animals, according to the 

method which will be found described in the July number of the Amer- 

ican Journal of the Medical Sciences for 1885, the amount of work done 
_ by the heart forms one of the most important factors in the conclusions 
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to be derived. It is, therefore, of great importance to ascertain also the 

exact bearing of temperature upon the work done. So far as we are 

able to find this has never been done by direct measuremént. Cyon 

(loc. cit.) ascertained it by calculation; direct measurement was impos- 

sible, according to the method which he used. 

In the two subjoined experiments the temperature of the feeding 

fluids was ascertained by an extremely delicate thermometer, which was 

inserted into the common outlet tube, situated between the heart and 

the supplying Mariotte’s flasks. The intention being to keep within the 

working limits of the temperature, the latter, in the two experiments, 

varied from 3° to 20° C. To produce a change in the temperature 

of the nutrient fluids, the flasks were either surrounded with ice or 

placed in a vessel containing hot water. 

As a general rule, it may be stated that the amount of work done by 

the heart increases in direct proportion to the temperature of the circu- 

lating medium up to a certain limit, in the same way as does also the 

rate. But these two experiments show more than that. As will be 

seen, one was made in February and the other in the month of May. 

The highest temperature used in the former was 18° C., the rate being 

46 per minute, the work done only 30 ¢. ¢. per minute. This was 

by no means the greatest amount of work done during the entire ex- 

periment; on the contrary, the maximum amount was obtained under 
a temperature of 12° C., the rate being 35 per minute. This shows 

the influence of the season upon the maximum limit of the work pro- 

duced by temperature variations. This limit, in a winter animal, is 

accordingly at about 12° C. Itis different with the rate, which, ap- 

parently, was still on the increase at 18° ©., and since this was the 

highest temperature used in the experiment, its limit cannot be said to 

have been reached at all. The conclusion, therefore, to be derived from 

this experiment is that the maximum limit of the rate and the maximum 

limit of the work done by the heart of the terrapin do not necessarily 

correspond to the same degree of temperature of the circulating medium ; 

the latter is reached much sooner than the former. 

In the experiment made during the month of May the highest tem- 

perature used was 20° C., and here we see that neither of the two 

maximum limits have been reached under that temperature, but that, 

on the contrary, they still move together. The rate is about half of 

that in the February experiment under the same temperature, showing 

that the same temperatures affect the heart of cold-blooded animals 

differently in different seasons of the year, both as regards the rate as 

well as the work done. The maximum limit of the work produced lies 

much higher in spring animals than it does in winter animals. Thus, 

the influence of the season, by a comparison of these two experiments, 

is, I think, very well shown. 
The practical deductions to be drawn from these experiments must, 

of course, be that a strict account of all variations of temperature of the 
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supplying liquids must be taken during the course of an experiment. 

This becomes more especially necessary when working in a room which 

is artificially heated and subject to sudden changes. <A fact worth not- 

ing in this connection is the peculiar systolic standstill which was pro- 

duced by the sudden change of the supplying fluids from a lower to a 

higher temperature. During this systolic arrest the ventricle became 

exceedingly small, looking pale and bloodless, while the auricles became 
very much enlarged and overdistended with blood, which they were 

unable to force into the contracted ventricle. This apparently shows 

that warmth is a most decided cardiac stimulant, especially so far as the 

ventricle is concerned. As, however, the temperature became equalized 

the ventricle began to become gradually relaxed and admitted the blood 

from the overdistended auricles, which, in spite of their having been 

much overdistended for sometimes one-half minute, showed not the 

slightest sign of weakening. 

EXPERIMENT IV. 

{February 7, 1885. Terrapin, 680 grms. Brain and spinal cord destroyed. Heart exposed. Can- 

ulas in left superior and inferior venz cave and in right and left aorte#. Pig’s blood and Ringev’s 

saline used as a nutrient in the proportion of 1:1. Venous pressure, 3.5¢.m. Arterial pressure. 

15 c. m.] 
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* Terrapin in box. 

t Auricles contracting sluggishly. 

t No auricular systole occurred. 

§ Five long tonic ventricular contractions to one imperfect and incomplete auricular. 
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EXPERIMENT XXXII. 

[May 4, 1885. ‘Terrapin, 1,640 grms. Brain and spinal cord destroyed. Heart exposed. Inflow 

canulas in left superior and inferior ven cave. Outflow canulas in right aorta and pulmon. artery. 

Calt’s blood and Ringer’s saline (1:1). Venous pressure, 5¢.m. Arterial pressure, 25 c. m.] 
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Bo Be eS ae a Bia oe 
o Eee rane = Ee eoe 1.5 
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DMOOH see oe lease a | Seer 44 | 13 15 52 
30/20 | 29 70 47 | 16 20 57 
40/20 | 29 69 | 50 | 18 31 72 
50 | 20 29 69 || 54 | 20 32 74 
57 | 20 29 70 || 401] 14 20 52 
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256) |) 28 57 || 33 | 11 12 50 
98/20 | 34 70 || 35 | 12 14 55 
Zu || alts || 7 ah 55 || 39 | 38 28 65 
S015 |) 16) | 50 | Experiment discontinued. 
42 | 13 | 16 50 | 

* Terrapin in box. 

Nore.—Every sudden change in the temperature of the circulating fluid admitted into the heart 

from low to high causes an immediate systolic ventricular standstill, lasting about 30 seconds, the 

auricles in the mean time becoming distended until from 8 to 4 times their normal size. 

EXPLANATION OF PLATES. 

Plate XVI is a graphic representation of Experiment XXX1I. 

Plate XV represents the different tracings attained under the various temperatures, 

from the same experiment, the long tonic ventricular systoles under the influence of 

the lower temperatures contrasting very remarkably with the quick energetic stroke 

of the ventricle under the influence of the higher temperatures. 

DESCRIPTION OF A NEW SPECIES OF PEMPHERIS (PEMPHERIS 

POEYI) FROM CUBA. 

By TARLETON H. BEAN, 

Curator of the Department of Fishes, U.S. National Museum. 

The United States National Museum possesses Professor Poey’s type - 

of Pempheris miilleri, and in the same bottle with it I have recently dis- 

covered a smaller specimen of a Pempheris, which is distinct from the 

type of Poey’s description and appears to represent a species which is 

different from all of those hitherto described, so far as I am aware. 

The type of the present description has received a new catalogue num- 

ber, 37184. The length of the typical specimen to the base of the cau- 

dal is 46 millimeters. The species may be at once distinguished from P. 

miillert by (1) the much larger scales on the sides, (2) its smaller eye, 

and (3) the much smaller number of rays in its anal fin, . 
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The middle of the back is not so much elevated as in P. miilleri. 

The length of the head is slightly more than one-third of the total without 

caudal. The eye is twice as long as the snout, and about two-fifths 

as long as the head. The maxilla is about one-half as long as the head 

and its posterior extremity is very much widened. The mandible is 

slightly longer than the maxilla, its length being nearly one-half the 
greatest height of the body. The width of the interorbital space equals 

one-half the length of the maxilla. The greatest height of the body 

equals two-fifths of the total length to caudal base. The least height of 

the tail equals the width of the interorbital area. The origin of the 

dorsal is slightly behind the vertical through the origin of the ventral, 

the distance from tip of snout to the origin of the dorsal being not much 

more than the length of the anal base. The longest dorsal ray slightly 

exceeds one-half the length of the head. The length of the dorsal base 

equals the length of the mandible. The origin of the dorsal fin is con- 

siderably in advance of the middle of the total length. The origin of 

the anal fin is-direetly under the end of the dorsal. The length of the 

anal base equals the greatest height of the body, and is not much in 

excess of the length of the head. The origin of the ventral is almost 

directly under that of the dorsal. The third ray of the ventral is as 

long as the eye. The pectoral is one-fourth as long as the total with- 

out caudal. The caudal fin is too imperfect to be described. 

D. IV, 8; A. III, 24; V. 1,5; Se. 2-56-12. 

This species is dedieared u the distinguished Cuban naturalist, Prof. 

Félipe Poey. 

NOTES ON EPINEPHELUS NIGRITUS, CAULOLATILUS MICROPS, 

AND CORYPHZENA HIPPURUS. 

By TARLETON H. BEAN, 

Curator of the Department of Irishes, U.S. National Museum. 

The United States Fish Commission steamer Albatross has recently 

returned from a cruise off the mouth of Chesapeake Bay, bringing to the 

Museum additional collections of desiderata, among them numerous 

species of fishes. 

Two of the species taken on hand-lines saat brought in fresh are re- 

ferred to in the following paper. One of these is a smallish’ example of 

the black grouper, Hpinephelus nigritus, which weighed 32 pounds after 

evisceration. Because of the comparative rarity of small specimens of 

this grouper, and also because of the doubt recently expressed by my 

friend, Professor Jordan, concerning the distinctness of nigritus from 
morio, the arrival of a fine young example from a region which is rather 

outside of its customary range is both interesting and opportune. After 

studying the Albatross specimen I am strengthened in my opinion that 

nigritus and morio are by no means identical, if, indeed, they may even 

be considered as closely related, 
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Caulolatilus microps has also been challenged as a synonym of CO, 

chrysops, but I find in the present excellent examples additional con- 

firmation of my belief in the specifie difference between the two. 

The great dolphin, Coryphena hippurus, was sent from Pensacola, 

Fla., by Mr. Silas Stearns, to whom the tunare is indebted for many 

collections of great value. 

1. Bpinephelus nigritus. (Holbrook). 

General color chocolate brown. Iris golden. Lower lip and anterior 

edge of cheek dark. Margin of soft dorsal and caudal with obscure 

dark band and bounded by rudiments of a very narrow light edge. 

Spinous dorsal brown, mottled with flesh-color and dusky. A very nar- 

row white margin on the anterior half of the anal and a milky streak 

along the anal base and posterior margin of the anal. Outer margin of 
pectoral somewhat lighter than the rest of the fin. Membrane of ven- 
tral dark with lighter streaks. 

A pair of strong canine-like teeth on each side of the front of the 

upper jaw and a single canine on each side in front of the mandible. 

The mandibulary teeth small and irregularly arranged anteriorly, and 

in two distinct series posteriorly. Maxillary teeth in a somewhat broad 

band, the teeth of the outer series very much enlarged, canine-like. 
Vomerine and palatine teeth small, in somewhat broad bands. 

Posterior margin of preoperculum denticulated and with the points at 

the angle somewhat enlarged and irregular. Minute denticulations on 

the interoperculum and a short area of them on the suboperculum, also. 

Preorbital and lower limb of preoperculum smooth. Gill-rakers fur- 

nished with rather large teeth, usually in two series 

* Measurements of Epinephelus nigritus (No. 37207.) 

| || 
| Millime- | Millime- 
| ters. | ters. 

Length to end of middle caudal rays. --- 860 |) Anal: 
Body : Distance from snout'..-...-.--L.2.2- 605 

Greatestawidth. <..\se-c5..5-48 eens 132 engthiofibases- eer loe seme cee 140 
HMeichtvatventrals <5 2225.25. 225-.- 290 Length of first spine.-....--.--...-. 25 
Height at anal origin ----...--..-:.. 221 Length of second spine..........--. 47 
east leicht of til: oso. 3-5-5 2-2--1- 100 | Length Of third) ispinevss-..2se54s- = 04 

Head: Tength of firsthray.-..02-22ncesnce.. 107 
Greatestlenpihn- tian 72) -s.ses) 4 338 | Length Of longest ray sce soe sa eee 1lv 
Length of longest gill-raker.--...... 28 | Length of last. TAYE ewttesiseneeeee 69 
Greatestiwidth. .-----...-..-.-.-.-:- | 126 | Caudal: 
Width of interorbital area ........- 65 |! Length of middle rays....-.---....- 156 
Meneothioh snout 2... 4-2 .scs2 6 86 || Leneth of external rays .----...--.. 159 
Length of operculum ..-..--- a ee | 120 | Pectoral: 
Leneth Olmasnll atryien oe\o2 = <15.<1- acters 136 || Distance from snout.....-....--..- | 295 
Length of mandiblé...... een 179 | TREN UN eee ce date tiem eee 147 
Distance from snout to orbit .....-. 100 || Ventral: 
DIAMEeTSrOP CVE! Lees = Se. ees 2 Distance from snout ........--..---- 335 

Dorsal (spinous) : One Ghee =. --a5esacene ee eee 145 
Distance from snout......--.- Siskel 310 || Br. anchiostegals checpers 7 
enrthrot base. 2.2... 522 ae 250) orsaleees ste = AEE Poser eee Be Sele 34) xi, 14 
Lenvth of firstispine --..--...-.-.. SOM Anacapa ee Oe eS a) ili, 9 
Length of second spine..-...--..-- | 125 || N umber of deve loped gill- rakers .... | 2,13 
Length ot lasiispine ---..-25--2 el 66 | Number of scales in lateral Jine 107 

Soit: | Number of transverse rows above later- 
Length of base........---.- Bee acieys 181] i alline ...... 24 
Length of longest ray..........-.--- 92 || Number of transverse rows below later-| 
Length of last. Maye ete scc hk ye 47 allglinn@, aS SSE ok hes oa ee Px eae | 37 

| 
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2. Caulolatilus microps, Goode & Bean. 

General color reddish brown. A brown colored spot at the base of 

‘nost of the scales. A yellow streak under the eye extending forward 

ibout half way to the nostril. Spinous dorsal with a broad dark mar- 

vin interspersed with some vague markings of brownish yellow. Entire 

margin of soft dorsal with a narrow band of yellow replaced by bluish 

vray along the extremity of the fin. General color of spinous and soft 

dorsal bluish gray, mottled with yellowish. Anal bluish white, with 

the exception of a broad band of yellow along the lower third of the fin, 

this bounded by a rather broad light-bluish margin. Pectoral mostly 

dark on the membrane, lighter along the rays. Caudal dark, with some 

streaks of yellow along the rays. Ventrals whitish. . Under surface of 

head bluish white. Snout, upper lip, and top of head dusky. Iris 

iridescent with gold, green, and brown. <A broad iridescent streak ex- 

tending from and under the eye forward to the upper lip, this mottled 

with lighter and traversed by a yellow streak already mentioned. Some 

faint traces of yellow in the axilla of the pectoral. Some very vague 

indications of short dusky bands along the sides. 

Measurements of Caulolatilus microps. 

Millime- | Millime- 
ters. ters. 

2 | ets 

Length to end of middle caudal rays... 540 | Anal: 
Jody: Distance from snout ..-......------ | 295 

Jreatest width ........-.--- ip 72/||  «hengthrotibase sure ok | eine eae 199 
Height at ventrals.........- vat 161 || Length offirst spine) -so-4seeeseees 6 
Least height of tail 48 || Length of second spine .-...------- 16 

Head: I} eng th of first reyes. eseene eee 35 
Greatest length.....-.....2...--+-.--| 162 || Length of longest ray ..-....--.--. 53 
Length of longest gill-raker --..----- 8 || sen ethiof lash Way cs skcce- sees 26 
Greatestiwidth- ps sseer ess semccknss | 73 || Caudal: 
Width of interorbital area.....-..--. | 41 || Length of middle rays..--....-.-.- 82 
Men athrofsnodbieen ee cele eeeeeere. 69 Length of external rays ---..--.... 112 
Length of operculum. --- --.---2-_-- | 44 || Pectoral: 
Length of masxillary..-..--..-.....- | 59 || Distance from snout .....-.-----.- 161 
Length of mandible ......-.....-.. 71 MUON GED sai 2 steele alse te ec ree 117 
Distance from snout to orbit .....-- 82 || Ventral: 
Diameter of orbib--2.-<cs sseses= se: 26 | Distance from snout. --.-........-..- 179 

Dorsal (spinous) : engthysc.\ asthe spsce. seen eee 88 
Distance from snout.--...-..-..--.- 191 |) Branchiostegals ==... 2-2-2552. Seseeeee vi 
iienethiofihase s2esesecssase See ee 58''l| Dorsal so422- 22. csigcnamehenee er eeeee vii, 26 
Length of first spine .--.-....------- MS Wen eG so Soto ncscose SoemoUseScaoonos oc: ii, 23 
Length of second spine: --..----..-- 33) || SPeCtOral eee. =oseen ease =e =e eee i, 16 
Length of last spine ..........--..--- 46..\| Ventral. .2 -co stan oo ceecs ese i,5 

soft: | Number of scales in lateral line --..--. q 117 
engthiOf Passe... 5.255. -sects scistes ter 275 || Number of transverse rows above lat- 
henrib ot first tayeccea- cece> cese oe 46.1! Seral line :cc2222< 2.00564) sete ate ee eee 12 
Length of longest ray .......-.----- 56 || Number of transverse rows below lat- 
benothiof lastiray: ss. 4scoeee eee 25 eral line: 2) cis cce san sect co ceeeeneee 42 

Number of gill-rakers..........5.-2222. 8,15 

3. Coryphzena hippurus, Linné. 

The example is a male with a very high and nearly vertical forehead. 

The colors have faded; at present the tail is mostly golden yellow; the 

sides to a considerable extent show the same color with an overlaying 

of bronze and a profuse sprinkling of black specks. The iris is yellow. 

The anal is dusky, intermingled with yellowish, The dorsal is very 
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dark, this color being intensified in a stripe about as long as the head 

without the snout, situated a little behind the middle of the fin. 

The origin of the dorsal is slightly in advance of the vertical through 

the front of the orbit. The first twelve rays are simple, spine-like, in- 

creasing very rapidly in size so that the twelfth is very many times as 

long as the first. All the teeth, intermaxillary, mandibulary, vomerine, 

and palatine are in broad bands. The posterior nostril is the larger, its 

distance from the eye is two-thirds of the length of the eye, and its dis- 

tance from the tip of the snout is one-third of the length of the mandible. 

The longest gill-raker is one-half as long as the eye. 

Measurements of Coryphena hippurus, L. (No. 37227). 

[Locality : Pensacola, Fla.] 

Millime- Millime- 
ters. ters. 

Length to end of middle caudal rays. --. 1, 005 || Soft Dorsal—Continued. 
Body: Length of last ray ..............---- 43 

Greatest height. .--2-5. 2-52 .-.---6- 245 || Anal: 
‘Height at ventrals ....-.....--...... 240 Distance from snout....-....-.---- 500 
Least height of tail ....--..-.--...-. 50 ene thor basene-s-acsecasoeseeee 422 

Head : Length of longest ray.....--.------ 93 
Greatestilength!). 2.2. 0.0555.-.-- 203 || Length of last ray -.....--..------- 43 
Length of longest gill-raker.......-. ‘16 || Caudal: 
Greatest width |..........2-....02. 90 Length of middle rays. ..-.-....... 55 
Greatest height.35 2-22 -- 35.25 250 || Length of external rays-..-.-........ 280 
Mensch Of SDOU bier aieenico meets = = 61 || Pectoral: 
Length of operculum ..-.--.--...--- 53 Distance from snout -..-..----...-. 217 
Length of upper jaw......-----..--. 95 || EN MUD eee aeceaeiacace eases 176 
Length of mandible........-.....--- 109 || Ventral: 
Distance from snout to orbit ....--. 68 || Distance from snout -.-...---...-.- 250 
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LIST OF THE BIRDS OF LABRADOR, INCLUDING UNGAVA, EAST 

MAIN, MOOSE, AND GULF DISTRICTS OF THE HUDSON BAY COM- 

PANY, TOGETHER WITH THE ISLAND OF ANTICOSTI. 

K: By LUCIEN M. TURNER. 

The scope of country intended to be embraced within the above head- 

ing is bounded on the north by Hudson Strait, extending from east 

to west; on the east by the Atlantic Ocean; on the south by the Gulf of 

Saint Lawrence to where the parallel of 50 degrees north latitude strikes 

the land, then west to the intersection of the 82d degree of east longi- 

tude. The western boundary is the 82d degree of west longitude north 

to Hudson Strait. 
The period during which my own observations were made extends 

from June 15, 1882, to October 3, 1884. 
The principal scene of my investigations was in the vicinity of Fort 

Chimo, situated about 27 miles up the Koksoak River, flowing into 
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Ungava Bay, which is an immense pocket toward the eastern portion 

of the south side of Hudson Strait. At this place I remained from 

August 6, 1882, to September 4, 1854. 

The southern portions of the country are entirely subarctic in charac- 

ter, while the northern portions are strictly aretic. 

The topography of the region is so diversified that even a scanty de- 
scription is impracticable in this connection. 

The climate is scarcely less diverse, the range of the thermometer at 

Fort Chimo being, for the period mentioned above, 864 degrees for the 

maximum, and just 50 degrees below zero for the minimum, giving a 

range of 136.5 degrees for that period. 

Winter begins (zero of temperature) about the 1st of November and 

continues to the last of April. Snow falls every month in the year, 

and the lowest temperature of each month in the year is never above 

the freezing point. The warmest night showed only 54 degrees. Snow 

remains from the last of September to the end of May; snow-shoes 

have been used as late as the 19th of May. Rain seldom falls before 

the 11th of May, and rarely after the middle of October. 

The limit of trees ceases only 10 miles north of Fort Chimo. The 

principal trees are species of Abies, Larix, Betula, Populus, Alnus, Salix, 

and Juniperus. The more common flowering plants are Anemone, Ranun- 

culus, Draba, Viola, Arenaria, Stellaria, Lathyrus, Potentilla, Rubus, Ribes, 

Saxifraga, Epilobium, Heracleum, Taraxacum, Vaccinium, Kalmia, Rhodo- 

dendron, Ledum, Pinguicula, Gentiana, Empetrum, Habenaria, ris, and 

Smilacina. 

Of sedges and grasses, Juncus, Scirpus, Eriophorum, Carex, Poa, 

Elymus, and Aira are the more common. 
Of animals, Ursus maritimus, americanus, and a species of barren- 

ground bear which I shall not attempt to designate, wolves, foxes, 

beavers, martens, wolverenes, minks, muskrats, few pekans, otters, por- 

cupines, hares, rabbits, and many smaller kinds. Reindeer fairly swarm, 

in the northern portions. Moose are common in the southwestern parts. 

The marine mammals are seals of several species, whales and porpoises 

of several species, and the walrus. Fishes abound on the coast and in 

the freshwater lakes and streams. The bird life is abundant in indi- 

viduals if not in species. Some of the birds which most certainly occur 

within the territory, yet of which no satisfactory evidence of actual 

occurrence has been recorded, are with one or two exceptions, omitted for 

obvious reasons. Tringa maritima, for instance, certainly occurs some- 

where along the coast, but has not been detected and recorded; the 

same with species of Fulizx. 

Reference is made to the following authorities, and extracts made 

without comment or responsibility for their assertions : 

Audubon, J. J. Birds of America; seven volumes, published from 1840 to 1844. 

Nuttall. Manual of Ornithology, 2d edition, 1840. 

Verrill, A. E. Notes on the Natural History of Anticosti, summer of 1861. Pro- 

ceedings of the Boston Society of Natural History, vol. ix, pp. 132 to 150, inclusive, 
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Coues, E. Notes on the Ornithology of Labrador, summer of 1860. Proceedings 
of the Academy of Natural Sciences of Philadelphia, August, 1861, pp. 215 to 257, in- 

clusive. 

Stearns, W. A. Notes on the Natural History of Labrador (with few additions on 

authority of Coues), 18808182, pp. 111 to 138 inclusive, of the Proceedings of the 

United States National Museum, 1883. 

Brewster, William. Notes on the Birds observed during a summer cruise in the 

Gulf of Saint Lawrence. Proceedings of the Boston Society of Natural History, vol. 

xxii, pp. 364 to 412, inclusive, October 3, 1883. 

Richardson’s Fauna Boreali-Americana, vol. 2. 

Kumlein, L. Bulletin of the United States National Museum, No. 15. Contributions 

to the Natural History of Arctic America, made in connection with the Howgate Polar 

Expedition, 187778. Washington, 1879, pp. €9 to 105, 

The names here adopted are, with certain changes and additions, 

made necessary by later investiga‘ion,; taken from Ridgway’s Nomencla- 

ture of North American Birds, Bulletin 21 of the United States Na- 

tional Museum, 1881. 

One asterisk (*) denotes resident throughout the year. 

Two asterisks (**) indicate breeding. 

The numbers preceding the species refer to Ridgway’s list, while those in brackets 

refer to Smithsonian Catalogue of 1859. 

1. Hylocichla mustelina (GMEL.). JVood Thrush. [148.] 

Stearns, p. 116, asserts that he heard this species in Southern Labrador. 

2. Hylocichla fuscescens (STepH.). Wilson’s Thrush. [151.] 

Audubon, vol. ili, p. 27, saw young July 20, 1833. 

Brewster, p. 368, saw a pair July 24, 1881, on Anticosti. 

+ 3. Hylocichla alicie Bairp. Gray cheeked Thrush. [154.] ** 

Rare in Ungava. Common in southeastern and southern portions. 

Breeds wherever found in summer. Nest and eggs procured at Fort 

Chimo, June 28, 1884. 

4a. Hylocichla ustulata swainsoni (CABAN.). Olive-backed Thrush.  [153. 

Brewster, p. 869, obtained an aduit female at Fox Bay, Anticosti, 

July 11, 1881. 

Verrill reports it very common (p. 137) on Anticosti. Specimens 

were obtained June 13 and in July, 1860, at Rupert House, by Drexler. 

5). Hylocichla unalasce pallasi (CABAN.). Hermit Thrush. [149.] 

Brewster, p. 369, found it an abundant species at Anticosti and on 

the south shore of Labrador. 

Verrill, p. 137, found it common at the same place. 

—~7. Merula migratoria (LINN.). American Robin. [155.]** 

Abundant throughout the country. Breeding plentifully at Fort 

Chimo, Ungava. 

21. Saxicola cnanthe (LINN.). Stone Chat. [157.] 

Coues, p. 218, obtained, August 25, 1860, at Henley Harbour, Labra- { 

dor, a single individual of this bird, 

x 
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30. Regulus calendula (LINN.). Muby-crowned Kinglet. [161.]** 

Common in southern portions. Audubon, vol. ii, p. 168, found them 

June 27, 1833, and saw the young of the year a month later. 

Coues obtained a specimen August 6, at Rigolet, vide p. 219. 

Stearns shot a single specimen at Old Fort Island, October 11, 1881, 
wide p. 116. 

33. Regulus satrapa Licut. Golden-crowned Kinglet. [162.]** 

Audubon, vol. ii, p. 165, found them feeding their young in August. 

41. Parus atricapillus Linn. Black-capped Chickadee. [290.] 

I am informed by credible persons, long resident in the country, that 

two species of Chickadees occur at Northwest River, at the head of Ham- 

ilton Inlet. 

Verrill, p. 138, reports it very common on Anticosti. 

45. Parus hudsonicus Forst. Hudsonian Chickadee. [296.]* ** 

Abundant everywhere in the wooded tracts. Young of the year were 

obtained July 19, 1882, at Davis Inlet, and in early August at Fort Chimo. 

Audubon, vol. ii, p. 155, states that they found a nest in Labrador. 

52. Sitta canadensis Linn. Jed-bellied Nuthatch. [279.] 

Audubon, vol. iv, p. 179, states that he saw one in Labrador which 

had probably been driven there by a storm. 

Verrill, p. 138, reports it as common on Anticosti. 

65. Anorthura troglodytes hyemalis (VIEILL.). Winter Wren. [273.] 

Audubon, vol. ii, p. 129, found this species in Southern Labrador, 

July 20, 1833. 

Verrill, p. 138, states that he observed a small wren at Southwest 

Point, Anticosti, in July, which he thought was this species. 

69. Motacilla alba LINN. White Wagtail. **(?) 

Four individuals of this species were seen by Alex. Brown and 

James Lyall (of the Hudson Bay Company), August 29, 1883, at Hunt- 

ing Bay, 4 miles south of Fort Chimo. These persons described the 

bird accurately, and declared they were the two parents and two young 

of the year. I must add that I place the fullest reliance in their asser- 

tion. 

71. Anthus pensilvanicus (LATH.). American Titlark. [165.] ** 

Abundant throughout the territory. Nests and eggs obtained at 

Fort Chimo, where it breeds plentifully. 

-74. Mniotilta varia (LINN.). Black-and-white Creeper. [167a.] 

A specimen was obtained at Moose Factory, May 13, 1860, and also 
on the 3lst of that month, by C. Drexler. 

Brewster, p. 369, obtained a specimen at Fox Bay, Anticosti, July 11, 

1881, 
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_--87. Helminthophila peregrina (WILS.). Tennessee Warbler, (125. ] 

{ 

Obtained by Drexler, at Fort George, in June and July, 1860. 

Brewster, p. 370, obtained a specimen near Fox Bay, Anticosti, July 

11 168. 

88. Compsothlypis americana (Linn.). Blue Yellow-backed Warbler. [168. ] 

Brewster, p. 370, saw a male at Fox Bay, Anticosti, July 11, 1881. 

90. Perissoglossa tigrina (GMEL.). Cape May Warbler. [206.] 

Specimen obtained by Drexler, May 28, 1860, at Moose Factory. 

| 93. Dendroica zstiva(GMEL.). Summer Yellow Bird. [203.] 

Specimen obtained by Drexler, July 12, 1860, at Fort George. 

Brewster, p. 370, reports it abundant on Anticosti. 

95. Dendroica coronata (LINN.). Yellow-rwmp Warbler. [194.]** 

Audubon, vol. ii, p. 24, found them plentiful in Labrador, with young 

scarcely able to fly. 

Drexler obtained specimens, July 21, 1860, at Moose Factory. 

+- 97. Dendroica maculosa (GMEL.). Black-and-yellow Warbler. [204.] ** 

Drexler obtained a specimen at Moose Factory, May 28, 1860. 

Audubon, vol. ii, p. 66, reports it common, with eggs and nest in be- 

ginning of July, 1833. 

Brewster, p. 371, found it abundant on Anticosti. 

98. Dendroica cerulea. (WILS.). Cerulean Warbler. [201.] 

Audubon, vol. ii, p. 63, states he found a dead one in Labrador, 

100. Dendroica castanea. (WItLSs.). Bay-breasted Warbler. [197.] 

Drexler obtained a specimen at Moose Factory, June 2, 1860. 

Three individuals were seen at Black Island, Hamilton Inlet, by me 
July 9, 1882. Two were shot but lost in the thick undergrowth; one of 

the birds was actually in my hand, but escaped. 

-101. Dendroica striata. (Forst.). Black-poll Warbler. [202.] ** 

Abundant throughout the wooded portions of the region. Breeds 

plentifully at Fort Chimo, where seven nests and eggs were obtained 

in 1854 by me. 

102. Dendroica blackburniez (GmM.). Blackburnian Warbler. [196.] 

Audubon, vol. ii, p. 48, saw several in Labrador. 

107. Dendroica virens. (GMEL.). Black-throated Green Warbler. [189.] 

Brewster, p. 371, saw two or three on Anticosti. 

-113. Dendroica palmarum hypochrysea (Ripew.). Red-poll Warbler. [208.] ~* 

A specimen was obtained by Drexler at Moose Factory in July, 

1860. 

Audubon, vol. ii, p. 55, found them Tlentifal in Tabradar. Young 

seen in August. 
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115. Seiurus auricapillus (LINN.). Golden-crowned Thrush. [186.] ** 

Stearns, p. 116, records this species as breeding in Southern Lab, 

rador. 

Brewster, p. 371, saw a pair at Ellis Bay, Anticosti, July 21. 

Verrill, p. 137, obtained specimens at Anticosti, July 15, 1861. 

- 116. Seiurus nevius (Bopp.). Smatll-billed Water Thrush. [187.] ** 

Several individuals, young of the year among them, were procured 

by me at Davis Inlet in August, 1884. 

A specimen was procured at Moose Factory, May 26, 1860, by 

Drexler. 

122. Geothlypis trichas (LINN.). Maryland Yellow-throat. [170.] 

Common in southern portions of Labrador. 

Stearns, p. 116, reports it from Natashquan. 

srewster, p. 371, found it at Fox Bay, Anticosti, July 11. 

125. Myiodioctes pusillus (WILs.). Blach-capped Yellow Warbler. [213.] ** 

Audubon, vol. ii, p. 21, records it as breeding in Labrador, and a nest 
obtained. 

Brewster, p. 371, records it from Anticosti. 

127. Myiodioctes canadensis (LINN.). Canadian Fly-catching Warbler.  [214, 

PANS Ih ee 

Audubon, vol. ii, p. 15, reports it as breeding in Labrador. 

128. Setophaga ruticilla (LINN.). American Redstart. [217.] ** 

Verrill, p. 137, records it as breeding on Anticosti, with young ones 
just able to fly, July 18, 1861. 

A specimen was obtained by James McKenzie at Rupert House, Sep- 

tember 3, 1860. 

Brewster, p. 372, records it from Ellis and Fox Bays, Anticosti, and 

from Mingan, on the south shore of Labrador. 

135. Vireosylvia olivacea (LINN.). Red-eyed Vireo. [240.] 

Verrill, p. 138, reports it as common on Anticosti. 

--138. Vireosylvia philadelphica Cass. Philadelphia Vireo. [244.] 

Individual obtained from Moose Factory, June 2, 1860, by Drexler. 

143. Vireo noveboracensis (GMEL.). JVhite-eyed Vireo. [248]. 

Audubon, vol. iv, p. 148, states that few were seen in Labrador. 

-148 Lanius borealis VIEILL. Great Northern Shrike. [236.] * ** 

Not common at Fort Chimo. Breeds there. Young, unable to fly 

more than a few rods, were taken by the hand at that place, June 30, 

1884. Said to be common in the more southern portions, and there 

known as the “ Silky Jay.” 
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~ 151. Ampelis cedrorum (VIEILL.). Cedar Wax-wing. [253.] 

Specimen obtained August 26, 1860, by Drexler, at Moose Factory. 

153. Petrochelidon lunifrons (Say). Cliff Swallow. [226.] *" 

Verrill, p. 137, reports it breeding in large numbers, July 15, 1861, on 

Anticosti. 

-+154. Chelidon erythrogastra (Bopp.). Barn Swallow. [2253] ** 

Breeds at Northwest River, at the head of Hamilton Inlet. 

+-155. Tachycineta bicolor (VIrILL.). White-belhed Swallow. [227.] ** 

Common at “ Big” Island, in the Koksoak River, near Fort Chimo, 

where it breeds abundantly. Abundant throughout the northern por- 

tions. 

Brewster, p. 372, saw two at Anticosti, June 9. 

157. Clivicola riparia (LINN.). Bank Swallow. [229.] ** 

Audubon, vol. i, p. 189, states that it rarely begins to breed before 

June, and lays only once. Said to be plentiful on south shore of Lab- 

rador. 

Verrill, p. 138, reports it plentiful on Anticosti. 

-+-166. Pinicola enucleator (LINN.). Pine Grosbeak. [304.j* ** 

Abundant in summer only at Fort Chimo. Breeds there; nest and eggs 
obtained. 

Plentiful in southern districts among the timbered tracts. Resident 

south of the *‘ Heighth of Land.” This bird is known as the ‘ Mope.”. 

-+-168. Carpodacus purpureus (GM.). Purple Finch. [305.] 

Kumlein, p. 75, obtained one on shipboard off Resolution Island. 

Drexler obtained it at Moose Factory, May 28, 1860. 

Occurs plentifully in southern portions. 

-+-173. Loxia leucoptera GM. JWhite-winged Crossbill. [319.]* ** 

Abundant at Fort Chimo in winter, rare during other winters. None 

observed in summer. Birds of the year are taken in early winter. 

Breeds in central portions and resident there. ‘ 

+-178. Acanthis hornemanni (HOLLB.). Mealy Redpoll. [321.] 

Very abundant in winter. Not occurring in summer from May 15 
to September 1 of each year. me, UA 

+-178a. Acanthis hornemanni exilipes (Cours). White-rumped Redpoll, * ** 

Abundant and resident. Breeds plentifully at Fort Chimo, where 
nests and eggs were obtained. ’ 

}- 179. Acanthis linaria (LINN.). Common Redpoll. [320.]* ** 

Abundant and resident. Breeds plentifwlly at Fort Chimo, where 
nests and eggs were obtained. 
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4 1979a. Acanthis linaria rostrata (COUES). Greater Redpoll. 

Rather common in winter. None to be seen from May 15 to Septem- 

ber 1 of each year. pth 

181. Spinus tristis (LINN.). American Goldfinch. [310.] 

Kumlein, p. 76, caught an adult male on shipboard off Cape Mugford, 

August 22, 1877. 

Occurs in southern portions of Labrador. 

A bird called “ Goldfinch ” was described accurately, and asserted to 

occur occasionally at Fort Chimo, but I did not succeed in finding it. 

185. Spinus pinus (WILs.). Pine Goldfinch. [317.] 

Recorded by Audubon, vol. iii, p. 126, as common. 

Brewster, p. 373, saw a flock, July 24, on Anticosti. 

186. Plectrophenax nivalis (LINN.). Snow Bunting. [325.]* ** : 

Abundant at Fort Chimo. Breeds on the islands in Ungava Bay 

and occasionally on the mainland. Resident in the southern portions 

of Labrador. 

+187. Calcarius lapponicus (Linn.). Lapland Longspur. [326.] ** 

Abundant at Fort Chimo. Breeds near the mouth of the Koksoak 
River and on the larger islands in Ungava Bay. 

—+193a. Passerculus sandwichensis savanna(WILS.). Savannah Sparrow. [332.]** 

Common throughout the region. Breeds at-the mouth of the Kok- 

soak River and at Davis Inlet. 

~|~ 206. Zonotrichia leucophrys (Forst.). White-crowned Sparrow. [345.] ** 

Very plentiful throughout the country. Breeds abundantly at. Fort 

Chimo. 

209. Zonotrichia albicollis (GM.). Whits-throated Sparrow. [349.] ** 

Reported by Stearns, p. 117, as common and breeding in Southern 

Labrador. 

Audubon, vol. iii, p. 154, states that this species is common, and saw 

young late in July. - 

Drexler obtained this species at Moose Factory, May 31, 1860. 

Verrill, p. 138, reports this species by far the most common singing 

bird at Anticosti. 

+- 210. Spizella monticola (GMEL.). Tree Sparrow. [357.] ** 

Common throughout the entire country. Breeds plentifally at Fort 

Chimo, where eggs and nests were taken. 

-+ 217. Junco hyemalis (LINN.). Black Snowbird. [354.]** 

Not observed in the Ungava district. Common in the eastern and 

southern portions of Labrador. Breeds at Davis Inlet and Rigolet. 

Kuown as the “ Stone Chat” on the east coast. 
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Vol. VIE, No. 16. Washington, D.¢. July #3, 1885. 

4-234. Melospiza lincolni (AuD.). Lincoln’s Finch. [368.] ** 

Rare at Fort Chimo; a male obtained June 10, 1883. Common in 
southern portions. 

Audubon, vol. iii, p. 117, found young July 4, 1833. 

Drexler procured specimens at Moose Factory, May 23, 1860. 

233. Melospiza palustris (WI1s.). Swamp Sparrow. [369.] 

Audubon, vol. ii, p. 111, states it to be abundant in Labrador. 

Brewster, p. 375, fuund it plentiful on Anticosti. 

235. Passerella iliaca (MERREM). Fozx-colored Sparrow. [374.] ** 

Common in southern portions. Young obtained at Rigolet late in 
June and early July, 1882. 

237. Pipilo erythrophthalmus (LINN.). Chewink ; Towhee. [391.] 

Audubon, vol. iii, p. 168, states that it occurs northward to Labra- 

dor. 

+273. Scolecophagus ferrugineus (GM.). Rusty Blackbird. [417.] ** 

Common. Breeds at Fort Chimo, where young just from the nest 
were obtained, July 10, 1884. 

-280. Corvus corax carnivorus (BARTR.). American Raven. [423, Aas *-** 

Abundant throughout the region. Breeds at Fort Chimo; nearly 
fledged young seen in nest May 18. 

282. Corvus frugivorus BarTR. Common Crow. [426.] 

Rare and only found in southern portions. 

Audubon, vol. iv, p. 89, states few were to be seen in Labrador. 
Cones, p. 226, saw one flying. 

Stearns, p. 117, reports it from Eskimo River. 

Verrill, p. 138, records it as very common on Anticosti. Not known 
to breed in Labrador. 

297. Perisoreus canadensis (LINN.). Canada Jay. [443]* ** 

Plentiful in interior of southern and western portions. Breeds and 

resident wherever found. 

. Perisoreus canadensis nigricapillus (Ripa@w.). * ** 

Coastwise and interior especially abandant. Resident and breeds at 
Fort Chimo. | 

-+-300. Otocoris alpestris (ForsT.). Shore Lark. [302.] ** 

Common. Breeds at the mouth of the Koksoak River and at Rigolet. 

304. Tyrannus tyrannus(LINN.). Kingbird; Bee Martin. [124.] ** 

Audubon, vol. v, p. 207, found it breeding in Labrador. 

315. Sayornis phoebe (LaTu.). Phabe Bird; Pewee. [135.]** 

Audubon, vol. i, p. 220, states that he found it breeding in Labrador. 

Proc. Nat. Mus. 85 16 
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318. Contopus borealis (SWAINs.). Olive-sided Flycatcher. [137.] 

Audubon, vol. i, p. 215, records it from the coast of Labrador. 

$20. Contopus virens (LINN.). JV ood Pewee. [139.] 

Audubon, vol. i, p. 233, records it from Labrador. 

322. Empidonax flaviventris BairD. Yellow-bellied Flycatcher. [144.] 

Brewster, p. 380, reports it common at Ellis Bay, Anticosti. 

+ 326. Empidonax minimus Barirp. Least Flycatcher. [142.] ** 

937 Audubon, vol. 1, p. 257, found it nesting in Labrador. 

Obtained by Drexler at Moose Factory, May 30, 1860. 

335. Trochilus colubris LINN. Ruby-throated Hummingbird. [101.] 

A single individual, male, was seen within 4 feet of me July 17, 1882, 

on the hill-top (825 feet elevation) back of the station at Davis Inlet. 

Audubon, vol. iv, p. 195, states that few were seen in Labrador. 

357. Chordeiles virginianus (GMEL.). Nighthawk. [114.] 

Stearns, p. 117, records it from Natashquan. 

Obtained by Drexler in August, 1860, at Moose Factory. 

360. Dryobates villosus (LINN.). Hairy Woodpecker. [74.]* ** 

Resident in southern portions of Labrador; probably does not oceur 

north of the ‘‘ Heighth of Land.” 

361. Dryobates pubescens (LINN.). Downy Woodpecker. [76.] * ** 

Common and resident in southern portious; probably does not range 

north of 56°. 

Audubon, vol. iv, p. 249, reports it from Texas to Labrador. 

Brewster, p. 381, found it breeding at Fox Bay, Anticosti, July 11. 

367. Picoides arcticus (SWAINS.). Black-backed Three-toed Woodpecker. [82.] * ** 

Common and resident throughout the wooded portions. 

368. Picoides americanus BREHM. Banded-backed Three-toed Woodpecker, [83.] 

* ** Common and resident throughout the wooded portions. 

378. Colaptes auratus (LINN.). Yellow-shafted Flicker. [97.] ** 

An accidental straggler was procured from the mainland near Akpa- 

tok Island, Hudson Strait, in October, 1882. Reported to be a common 
summer visitor to Northwest River. 

382. Ceryle alcyon (LINN.). Selted Kingfisher. [117.] ** 

A summer visitor to Northwest River, where it breeds. 

Drexler obtained a specimen, May 26, 1860, at Moose Factory. 

Audubon, vol. iv, p. 208, records that he has met with it from Texas 

to Labrador. 

387. Coccyzus americanus (LINN.). Yellow-billed Cuckoo. [69.] 

Audubon, vol. iv, p. 296, states that even in Labrador he has met 

with a few of them. 
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388. Coccyzus erythrophthalmus (Wits.). Slack-billed Cuckoo. [70.] 

Audubon, vol. iv, p. 301, states that they saw few in clumps of low trees 

a few miles from the shore of the gulf. (The text evidently refers to 
Labrador.) 

— 396. Asio accipitrinus (PALL.). Short-eared Owl. [52.] * (?) ** 

Common in summer only at Fort Chimo. Specimens obtained there 

and at Davis Inlet. A very light-colored individual was seen, July 18, 

1882, at Davis Inlet. Downy young individual was obtained at Fort 

Chimo. Plentiful on the east shore of Hudson Bay. Not known to 

winter in the Ungava district. 

— 399. Ulula cinerea (GMEL.). Great Gray Owl. [53.] 

Specimen (No. 32306 ¢) in the Smithsonian Institution collection 

was obtained by James McKenzie at Moose Factory. No record from 

other parts of the country. 

+ 401. Nyctala acadica (GMEL.). Saw-whet Owl. [56, 57.] 

Specimen (No. 32301) in Smithsonian Institution was obtained at 
Moose Factory by James McKenzie. 

+405. Bubo virginianus saturatus R1ipcw. Dusky Horned Owl. * ** 

Not rare at Fort Chimo. Resident. Downy young obtained June 

20, 1884. 

406. Nyctea nyctea (LINN.). Snowy Owl. [61.] * ** 

Common throughout the country. Breeds at Fort Chimo. 

+ 407. Surnia ulula caparoch (MULL.). American Hawk Owl. [62.] * ** 

Rare at Fort Chimo. Eggs otained June 8, 1884, and downy young 
nearly ready to leave the nest were taken June 20. 

+- 412. Hierofalco islandus (BRUNN). White Gyrfalcon. [11.] * ** 

Common at Fort Chimo and east coast of Labrador. Resident in 
northern portions, and breeds at Fort Chimo. 

+- 412a. Hierofalco rusticolus (LINN.). Iceland Gyrfaleon. [12.] *(?) ** 

Winter specimens only obtained at Fort Chimo. Not known to breed 
in the Ungava district. 

-+-412c. Hierofalco rusticolus obsoletus (GM.). Labrador Gyrfalcon. * ** 

Abundant at Fort Chimo. Eggs obtained May 24. Young and 

adult specimens of this bird procured. Very rare in winter at Fort 

Chimo. 

414. Falco peregrinus anatum (BP.). American Peregrine Falcon; Duck Hawk 

[5, 6.] ** 

Abundant at Fort Chimo. Eggs, downy young, and adults taken 

there. Does not pass the winter in the Ungava district. 

417. Zsalon columbarius (LINN.). Pigeon Hawk. [7.] ** 

Audubon, vol. i, p. 89, states that eggs and nest were found about 
June 1. 
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Coues, p. 216, met with it on two occasions; one at Groswater Bay on 

August 5, and on the 25th of August at Henley Harbor. 

420. Tinnunculus sparverius (LINN.). Sparrow Hawk. [18.] 

Coues, p. 216, saw a single individual in Labrador. 

425. Pandion haliaetus carolinensis(GM.). American Osprey; Fish Hawk. [44.]** 

Mr. John Ford assured me that the Fish Hawk breeds, four or five 
pairs of them, about 4 miles above the station of the Hudson Bay Com- 

pany on Northwest River. 

Nuttall, page 81, reports it from Labrador. 

Brewster, p. 382, records that few were seen at Anticosti. 

430. Circus hudsonius (Linn.). Marsh Hawk. [38.] 

Audubon, vol. i, p. 105, saw it in Labrador. 

432. Accipiter fuscus (GMEL.). Sharp-shinned Hawk. [17%] 

tichardson, vol. 1i, p. 44, states that one was killed near Moose Fac- 
tory and deposited by the Hudson Bay Company in the museum of 

London. 

Verrill, p. 137, reports having seen this species near Salmon River, 

July 3, 1861. 

~ 433. Astur atricapillus (WItSs.). American Goshawk. [14.]* ** 

Resident in Ungava district. Winter specimen obtained in early De- 

cember, 1882. Breeds at the ‘‘Chapel” near Fort Chimo. Specimen 

obtained from Rigolet. Known as “ Partridge Hawk.” 

—~ 443. Buteo pennsylvanicus (WILS.). Droad-winged Hawk. [27.] 

Specimen (No. 33209 ¢) in Smithsonian Institution collected by 

James McKenzie in 1862 at Moose Factory. 

--447. Archibuteo lagopus sancti-johannis (GMEL.). American Rough-legged Hawk, 

[30), Siq'=* 

Both light and dark phases, with their eggs, young, and adults, col- 

lected at Fort Chimo. Apparently more abundant on eastern and 

northern shores than on the southern portions of Labrador. Downy 

young were also obtained, of the black phase, July 17, 1882, at Davis 

Inlet. Termed “ Squalling Hawk” by the planters. 

449. Aquila chrysaetus canadensis (LINN.). Golden Eagle. [39.] ** 

Specimens procured in Ungava district. Breeds in the northeastern 

portions among the hills. <A pair also breed at the “ Forks” in the 
Ungava district. The Eagles are termed ‘ Grepe” by the planters, and 

is a word derived from some of the earlier Scandinavian settlers on the 

coast who apply the term Grepe to a Vulture. 

451. Halizetus leucocephalus (Linn.). Bald Lagle; Gray Eagle. [41, 43.] ** 

Nuttall, p. 75, states it as breeding and rearing their young in all the 

intermediate space from Nova Scotia or Labrador to the shores of the 

Gulf of Mexico. 
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+459. Ectopistes migratoria (LINN.). Passenger Pigeon. [448.] 

Specimen obtained, August 16, 1860, by C. Drexler, at Moose Factory. 

Verrill, p. 138, saw a single individual at Heath Point, Anticosti, and 

was informed that they are very rare there. 

“472 Dendragapus canadensis (LINN.). Canada Grouse; Spruce Partridge. [460.]* ** 

Abundant throughout the wooded tracts. Resident. Eggs, downy 

young, and adults procured at Fort Chimo. 

+-473. Bonasa umbellus (LINN.). Luffed Grouse. [465.]* ** 

Occurs rarely at the head of Hamilton Inlet, but only on the south 

side; rather common at Paradise River, flowing into Sandwich Bay, 

and abundantly in the valleys to the southward where birch grows 

plentifully. These birds are known as “ French Hens.” 

Audubon, vol. iv., p. 8U, reports it as common from Maryland to 

Labrador. 

474. Lagopus alba (Gm.). JVillow Ptarmigan. [467,470.] * ** 

Exceedingly abundant throughort the country. Breeds by thousands 

at Fort Chimo, where eggs, adults, and young in all stages were pro- 

cured. 

+ 475. Lagopus rupestris (GM.). Lock Ptarmigan. [468.]* ** 

Plentiful every where on the treeless areas. Eggs, young in all stages, 

and adults were procured from various places. 

-- 487. Ardea herodias LINN. Great Blue Heron. [487.] 

An individual was seen by Mr. John Saunders (of the Hudson Bay 

Company) to fly from the creek which is the outlet of Whitefish Lake, 

near Fort Chimo, in the summer of 1880. A specimen was obtained at 

Moose Factory by James MeKenzie, August 29, 1860. 

Verrill, p. 138, states that a large Heron, which appeared to be of this 

species, was seen at Ellis Bay, Anticosti. 

497. Botaurus lentiginosus (MONTAG.). American Bittern. [492.] ** 

According to Coues, p. 227, a wing of a Bittern was seen in the pos- 

session of a native at Rigolet (?). 

Drexler found it breeding at Moose Factory, and obtained specimens 

August 29, 186-. 

Verrill, p. 138, records it as common at Anticosti. A young one, just 

able to fly, was caught August 4. 

507. Hematopus palliatus TeEMM. <American Oystercatcher. [512.] ** 

Audubon, voi. v, p. 237, found several breeding in Labrador. 

509. Arenaria interpres (LINN.). Turnstone. [515.] **(?) 

Occasional at Ungava Bay. A young bird of the year was obtained 

there in the middle of September, 1882, and an adult at Davis Inlet. 

Not rare on the east coast. 
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513. Squatarola squatarola (LINN.). Black-bellied Plover. [510.] 

Sterns, p. 118, reports it plentifulin South Labrador. Not observed 

in the Ungava district. Not breeding. 

515. Charadrius dominicus MULL. <dmerican Golden Plover. [503.] 

Occurs, in fall only, at the mouth of the Koksoak. Common in the 

southern and western portions near the coast. Not known to breed 

there. 

517. Aigialitis semipalmata Bonap. Semipalmated Plover. [507.] ** 

Occurs abundantly throughout the coast region. Eggs, downy young, 

and adults obtained from Ungava, and downy young with their parents 

obtained from Davis Inlet. Known as “ Beach Bird” in Labrador. 

525. Philohela minor (GMEL.). American Woodcock. [522.] 

Several persons assured me that they had killed Woodcocks on the 

eastern portions of the Labrador shore. 

526a. Gallinago wilsoni (TEMM.). Wilson’s Snipe. [523.] ** 

I heard and saw a male making the peculiar noise with its wings, in 

early June, over a swamp to the north of Davidson’s Lake, a few miles 

from Fort Chimo. Specimens were procured, June 15, 1860, by Drexler, 

at Rupert House. 

Coues, p. 229, met with a single specimen. 

527. Macrorhamphus griseus (GMEL.). ed-breasted Snipe; Gray Snipe. [524.] 

Rare at Fort Chimo. Common in southern and western portions. 

Specimens obtained at Fort Chimo and Davis Inlet. 

529. Tringa canutus LINN. Snot; Robin Snipe. [526.] 

Audubon, vol. v, p. 256, states that it ranges along the coast from 

Texas to Labrador, but does not record having met with it in the latter 

country. 

Coues, p. 229, obtained at Henley Harbor a few specimens in imma- 

, ture plumage. 

530. Arquatella maritima (BRUNN.). Purple Sandpiper. [528.] 

Although I can find no record of the.occurrence of this species in 

Labrador, yet it abounds on the Atlantic coast to the north and south 

of Labrador in spring and fall. 

534. Actodromas maculata (VIEILL.). Pectoral Sandpiper. [531.]** 

Common almost everywhere on the coast. Specimens procured by 

Coues, p. 230; Stearns, p. 119, and by myself. 

536. Actodromas fuscicollis (VIEILL.). Bonaparte’s Sandpiper. [538.] 

Excessively abundant at the mouth of the Koksoak River in July, 

August, and September; also on the eastern shore of Labrador. Not 

known to breed in the country. 
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538. Actodromas minutilla (VIEILL.). Least Sandpiper. [532.]** 

Not common at Ungava. I have reason to believe that occasional 

pairs breed at the mouth of the Koksoak River. ; 

Audubon, vol. v, p. 282, states that he found nest and eggs, July 20, 

1883, in Labrador. 

Coues, p. 232, observed it to be plentiful in Labrador. 

Brewster, p. 386, observed a few daily on the beach at Anticosti. 

Stearns, p. 119, records it common in spring and fall, and breeds in 

summer. 

541. Ereunetes pusillus (LINN.). Semipalmated Sandpiper. [535.]** 

Occurs sparingly at the mouth of the Koksoak River, and from its 

actions indicated breeding. 

Audubon, vol. v, p. 278, states he found them dispersed in pairs and 

having nests early in June in Labrador. 

Stearns, p. 119, reports this species as common in spring and fall. 

542. Calidris arenaria (LINN.). Sanderling. [534.] 

Three individuals were seen at the mouth of the Koksoak River asso- 

ciated with Actodromas bonapartei. Two of these were obtained. 

Audubon, vol. v, p. 288, states he saw young in Labrador early in 

August, 1833, moving southward. 

545. Limosa hemastica (LINN.). Hudsonian Godwit. [548.] 

Rare. Drexler obtained a specimen near Rupert House, July 30, 1860. 

Stearns, p. 119, obtained a single individual at Old Fort Island. 

548. Totanus melanoleucus (GMEL.). Greater Yellow-legs ; Tell-tale. [589.]°* 

Not common in Ungava district. Specimens obtained at the mouth 

of the Koksoak River and only in the fall. 

Audubon, vol. v, p. 319, states he found this species breeding in June 

in Labrador. 

549. Totanus flavipes(GMEL.). Yellow-legs. [540.] 

A single individual was seen October 8 about 50 miles above Fort 
Chimo, on the Koksoak River, flying from a bar. 

Audubon, vol. v, p. 313, states he found few of these birds in Labrador. 

-+-550. Rhyacophilus solitarius (WILs.). Solitary Sandpiper. [541. ]** (2) 

A single individual was obtained near Fort Chimoin July. Its actions 

indicated breeding. 
4 

556. Tryngites rufescens (VIEILL.). Buff-breasted Sandpiper. [516.] 

Coues, p. 235, obtained a single individual August 20, 1860. 

— 557. Actitis macularia (LINN.). Spotted Sandpiper. [543.] ** 

Common at Fort Chimo, where downy young and adults were pro- 

cured. 

Audubon, vol. v, p. 803, states he found it breeding in Labrador, July 

17, 1833, and obtained fully-fledged young July 29. 
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558. Numenius longirostris Wits. Long-billed Curlew. [549.] 

Most diligent inquiry failed to satisfy me that this species oceu:s on 

the north, east, or southern portions of Labrador. Coues apparently 

satisfied himself, from inquiry, that the bird does occur there, vide p. 

235. 

559. Numenius hudsonicus Latu. Hudsonian Curlew. [550.] 

I saw three individuals of this species in September, 1882, at the 

mouth of the Koksoak. 

Coues, p. 235, procured a few individuals. 

560. Numenius borealis (Forst,) Latu. Eskimo Curlew. [551.] 

Several large flocks were seen September 4, 1884, flying over the 

mouth of the Koksoak River. Plentiful in the fall in the southern por- 

tions and as far north as Davis Inlet; they do not halt above this lat- 

ter place while on their way southward. 

563. Crymophilus fulicarius (LINN.). Red Phalarope. [521.] ** 

Abundant on the Labrador coast north of Davis Inlet. Common in 

Hudson Strait. Rare in Ungava Bay, where a specimen was obtained. 

Breeds sparingly in Hudson Strait. 

564. Phalaropus lobatus (LINN.). Northern Phalarope. [520.] ** 

Breeds on the islets in Ungava Bay. Common on northern portions 

of the Labrador coast. 

572. Rallus virginianus LINN. Virginian Rail. [554.] 

A single specimen was taken in Hamilton Inlet a few years ago and 

submitted to M. Fortesque, esq. (of the Hudson Bay Company), who 

identified it beyond question. 

574. Porzana carolina (LINN.). Sera Rail. [555.] 

Obtained by Drexler, August 26, 1860, at Moose Factory. 

580. Fulica americana GMEL. American Coot. [559.] 

A specimen was shot on a lake near Nain several yearsago. Several 

persons who saw the stuffed bird described this species beyond possi- 

bility of doubt. 

588. Olor columbianus (ORD.). Whistling Swan. [561 a.] 

An occasional straggler over the southern portious only of Labrador. 

The Eskimo of the western side and northern end of the region apply 

the name Kéogzhook to this bird, and is exactly the same name as is 

given to it by the Eskimo of Norton Sound, Alaska. 

591. Chen hyperboreus nivalis (ForsT). Greater Snow Goose. [563.] 

Occasionally a straggler is seen in the western portions and along the 

western end of Hudson Strait. Eskimo from the eastern shore of 

Hudson Bay reported it to be very plentiful during the migration. 
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Those people apply the term Kangok to this species, and what is rare 

among the names of birds is, that the same term is applied to this species 

by the Eskimo of Norton Sound, Alaska. 

594. Branta canadensis (LINN.). Canada Goose. [567.] ** 

Common throughout the territory. Breeds along Hudson Strait near 

the mouth of George’s River, where eggs, young and, adults were pro- 

cured. 
Breeds plentifully on Anticosti, according to Verrill, p. 139. 

595. Branta bernicla(Linn.). Brant. [570.] 

Seen in spring only at Fort Chimo. Not known to breed in the region, 

Audubon, vol. vi, p. 205, states that it breeds from Labrador north- 

ward. 

}.601. Anas boschas (Linn.). Mallard. [576.] 

Rare at Fort Chimo. Common on eastern and more plentiful on 
southeast coast. Specimens obtained from Davis Inlet and at the 

mouth of the Koksoak River, known in Labrador as Mallard and Green 

Head. 

602. Anas obscura GMEL. Black Mallard. [577.] ** 

Not common in Hudson Strait. Doubtless breeds there, as a female 

obtained in July had the abdomen bare and no quills in the wings. 
Audubon, vol. iv, p. 246, found eggs and young July 5, 1833. 

Verrill, p. 189, states that it breeds abundantly on Anticosti. 

604. Chaulelasmus streperus (LINN.). Gadwall. [584.] viet 

Not observed in Hudson Strait. 

Verrill, p. 139, states that few specimens were seen on Anticosti, and 

a half-grown young one was caught near the middle of July. 

605. Dafila acuta (LINN.). Pintail. [578.] 

A single (young of the year) female was taken at the mouth of the 

Koksoak River. An adult was procured at Davis Inlet. It is very 

doubtful that this species breeds in the Ungava district. 

607. Mareca americana (GMEL.). Baldpate. [585.] 

Mr. John Ford assures me that the Widgeon is common in Hamilton 

Inlet and on the southeast shore of Labrador. 

G09. Querquedula discors (LINN.). Blue-winged Teal. [581.] 

Brewster, p. 389, records that fishermen report its occurrence at An- 

ticosti. 

[611.] Nettion crecca (Linn.). English Teal. [580.] 

Coues, p. 238, obtained a male in Labrador, July 23, 1860. 

-++-612. Nettion carolinensis (GMEL.). Green-winged Teal. [579.] 

Fully-fledged young females were obtained at Fort Chimo late in 

July. 

Coues, p. 238, saw it in a collection at Rigolet. 



950 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

613. Aix sponsa (LINN.). Wood Duck; Summer Duck, [587.] 

Stearns, p. 120, reports it not rare in the interior of Labrador. 

618. Aithyia americana (EytT.). Tedhead. [591.] 

Stearns, p. 120, reports it as common, and saw an individual, Septeny 

ber 20, in Baie des Roches. 

61S. Clangula islandica (GMEL.). Barrow’s Golden-eye. (594. ] 

Obtained specimens from Davis Inlet. Plentiful in the fall on the 

Labrador coast. 

- 620. Clangula clangula americana (Bp.). American Golden-eye. [593.] 

Specimens were obtained from Ungava Bay, where it is abundant in 

fall, as it is also on the Labrador coast. 

622. Histrionicus histrionicus (LINN.). Harlequin Duck. [596.] 

Abundant in Hudson Strait. Specimens from Ungava Bay, where 

this duck certainly breeds. Plentiful on the eastern coast of Labrador. 

623. Harelda hyemalis (Lrnn.). Long-tailed Duck; Old Squaw. [597.]** 

Abundant in the proper season along the entire coast. Eggs, downy 

young, and adults were procured at Fort Chimo. 

624. Camptolaimus labradorius (GMEL.). Labrador Duck. [600.] 

Formerly abundant. Now supposed to be extinct. 

627. Somateria mollissima (LINN.). Common Hider. *(?)** 

Abundant in Hudson Strait. Eggs, young of the year, and adults 

procured in Ungava Bay. Plentiful on eastern and southern coasts. 

627a. Somateria dresseri SHARPE. American Eider. [606.] *(?) ** 

Common on south shore of Labrador. 

629. Somateria spectabilis (LINN.). Ming Hider. [608.] *(?) ** 

Abundant on Atlantic coast of Labrador, where it is reported to 

breed. Nest and eggs were found by N. A. Comeau near Mingan (vide 

Canadian Naturalist and Sportsman, vol. i, No. 7, p. 51, July 15, 1881). 

Not known to enter Hudson Strait. 

630. Oidemia americana Sw. & RicH. American Scoter. [604.] 

Obtained at the mouth of the Koksoak River. Abundant in Hudson 

Strait and eastern shore of Labrador, where it is reported to breed spar- 

ingly. 

632. Melanetta velvetina (Cass.). American Velvet Scoter. [601.] ** 

Obtained from the eastern shore of Labrador. Common along all the 

coast. 

The d?. fusca of Audubon, vol. vi, p. 333, doubtless refers to this 

species, and he reports itas common. Nesting and young able to swim 

from June 1 to July 28. 
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633. Pelionetta perspicillata (LINN.). Surf Duck. [602.]** 

Rare in Hudson Strait. Abundant on the eastern coast of Labrador, 
where it breeds sparingly. 

636. Merganser americanus (Cass.). American Sheldrake. [611.] 

Stearns, p. 121, reports he has seen one individual of this species near 

Fort Island. This is probably the “ Pie bird” that I heard of on the 

Labrador coast. 

637. Merganser serrator (LINN.). ed-breasted Sheldrake. [612.]** 

Abundant throughout the country. Breeds. Downy young, un- 

fledged young, and adults were procured at Ungava and Davis Inlet. 

Known as “ Shell-bird” on the Labrador coast. 

638. Lophodytes cucullatus (Linn.). Hooded Sheldrake. [613.] 

Stearns, p. 121, records it as rather rare, but occasional in Southern 

Labrador. 

642. Phalacrocorax carbo (LINN.). Common Cormorant. [630.]** 

Not observed in Hudson Strait. Plentiful, and breeding along the 

eastern and southern coasts. 

643. Phalacrocorax dilophus (Sw. & RIcH.). Double-crested Cormorant. [623.]** 

Plentiful, and breeding along the eastern and southern coasts. Not 

observed in Hudson Strait. 

650. Sula bassana (LINN.). Gannet. [617.]** 

Abundant and breeding on southeast and southern shores of Lab- 

rador. 

657. Gavia alba (GUNN.). Jvory Gull. (676, 677.] 

Audubon, vol. vii, p. 150, records it from south shore of Labrador. 

Not known to enter Hudson Strait. 

658. Rissa tridactyla (LINN.). ittiwake Gull. [672.]** 

Breeds plentifuliy on the northern portions of the Atlantic coast of 

Labrador. 

Brewster, p. 398, found young on Anticosti. Occurs but rarely in 

Hudson Strait. One individual was seen over 100 miles up the Kok- 

soak River, October 13, 1883. 

Verrill, p. 141, reports them breeding in immense numbers on the 

eastern and northern shores of Anticosti. 

660. Larus glaucus BRUNN. Glaucous Gull; Burgomaster. [656.]** 

Not rare in Hudson Strait. Not known to breed there. Breeds 

plentifully on the eastern and southern coasts of Labrador. 

661. Larus leucopterus FABER. While-winged Gull. [658.] 

Audubon, vol. vii, p. 159, states that few were seen in Labrador. 

663. Larus marinus LINN. Great Black-backed Gull. [660.]** 

Not observed in Hudson Strait. 
Audubon, vol. vii, p. 174, reports it common‘and breeding on Labra- 

dor coast. 



252 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. | 1885. 

Coues, p. 244, obtained young, a few days old, at Sloop Harbor, June 

4, 1860. 
Brewster, p. 395, found young of few days old on Anticosti. 

Known as the “ Saddler” or ‘* Saddle-back” on the coast. 

666a. Larus argentatus smithsonianus CouEs. <American Herring Gull. [661.]** 

‘Excessively abundant in Hudson Strait, where eggs, young, and 

adults were obtained. Common on the Atlantic coast of Labrador. 

669. Larus delawarensis Orp. Ming-billed Gull. [6654.] ** (2) 

Coues, p. 246, obtained three young of the year at Henley Harbor, 

August 21, 1860. 

675. Larus philadelphia (OrD). Bonaparte’s Gull. [670.] 

Coues, p. 247, saw immature birds. 

Sterns, p. 122, reports it to be abundant in fall on the southern coast. 

Not known to breed in any part of Labrador. 

-677. Xema sabinei (J. SABINE). Sabine’s Gull. [680.] 

A single male was obtained in the middle of July, 1834, near the 
mouth of George’s River, flowing into the eastern side of Ungava Bay. 

-680. Sternacaspia PALL. Caspian Tern. [682.] 

An individual was obtained by James McKenzie at Moose Factory. 

686. Sterna hitundo LINN. Common Tern. [689.]** 

Audubon, vol. vii, p. 100, reports it breeding in Labrador. 

687. Sterna paradiszeea BRUNN. Arctic Tern. [690, 693.]** 

Breeds plentifully on islets in Ungava Bay; young of the year and 

adults and eggs were procured there. Abundant on the other coasts 

of the country. Known as the “ Rittick” at Ungava; an Orkney Isle 

word. 

690. Sterna antillarum (Le&ss.). Least Tern. [694.] 

Audubon, vol. vii, p. 119, reports it abundant and breeding on west- 

ern (southern) shore of Labrador. 

696. Megalestris skua (BRUNN.). Skua Gull. [652.] 

A single individual was seen near the vessel, sitting in the water off 

the north side of the Strait of Belle Isle, June 22, 1882. 

697. Stercorarius pomarinus (TEMM.). Pomarine Jaeger. [653.] 

One was shot by Coues, p. 243. 

699. Stercorarius longicaudus VIEILL. Long-tailed Jaeger. [654.] 

Coues, p. 243, records having seen this species in Labrador. Not 

known to enter Hudson Strait. 

698. Stercorarius parasiticus (LINN.). Richardson’s Jaeger. [655.] 

A single individual was obtained in Ungava Bay in the early part 

of July. Several were seen. Brewster, p. 395, saw a single individual 

July 20, near Mingan Harbor. 
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705. Fulmarus eglacialis (LINN.). Fulmar Petrel. [€35.]** 

Not observed in Hudson Strait. Excessively abundant from Cape 

Chidley to strait of Belle Isle. Thousands were seen in July near the 

former locality. 

[708.] Puffinus kuhli (Boir). Cinereous Shearwater. [651.] 

Kumlein, p. 102, reports it common from Belle Isle to Grinnell Bay. 

709. Puffinus major FABER. Greater Shearwater. [647.] 

Kumlein, p. 103, reports it from Belle Isle to Resolution Island. 

714. Puffinus stricklandi kinaw. Sooty Shearwater. [648.] 

Coues, p. 243, states that he saw, on August 19, 1860, few of this 

species with individuals of P. major. 

+- 721. Procellaria pelagica LINN. Stormy Petrel; Mother Carey’s Chicken. [645.] 

One obtained (middle of July, 1882) 20 miles up the Koksoak River. 

Another was seen 70 miles up that river, October 9, 1882. 

722. Oceanites oceanicus (KUHL). JWéilson’s Petrel. [644.] 

Atlantic coast of Labrador; observed mostly in spring and fall, then 

plentiful. 

723. Cymochorea leucorrhoa (VIEILL.). Leach’s Petrel. [642.] 

Atlantic coast of Labrador; observed mostly in spring and fall, then 
abundant. 

732. Dytes auritus (LINN.). Horned Grebe. [706.] 

A single Grebe was seen in a tide pool at the mouth of the Koksoak 

River, September 15,1882. I will not undertake to assert what species 

it was, as it appeared to be a bird of the year. Stearns, p. 132, reports 

Podiceps holboll as “not rare in spring and fall. Occasionally breeds.” 

The individual seen by me may have been of this species. 

736. Urinator imber (GUNN.). Loon. [698.]* ** 

Occurs in Hudson Strait, east and south shores of Labrador. Speci- 

mens procured from Davis Inlet and Rigolet. 

738. Urinator arcticus (LINN.). Black-throated Diver. [699.] 

Stearns, p. 122, records that two specimens were procured off the Lab- 

rador coast by one of the French priests at Bersimis. One in 1880. 

740. Urinator lumme (GUNN.). Led-throated Diver. [701.]** 

Very plentiful throughout the county. Eggs, downy young, and 

adults were procured at Ungava. Known in Labrador as ‘‘ Waby.” 

741. Plautus impennis (LINN.). Great Auk. [710.] 

Supposed to have formerly occurred on the Labrador coast. Un- 

doubtedly extinct now. 
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742. Alcatorda LINN. Razor-billed Auk. [711.]** 

Not observed in Hudson Strait. Abundant on eastern and southern 

shores, where it breeds plentifully. 

743, Fratercula arctica (LINN.). Common Puffin. [715,716.] ** 

Plentiful on eastern and southern coast of Labrador, where it breeds. 

Not known to enter Hudson Strait. 

752. Alle alle (LINN.). Sea Dove; Dovekie. [738.]* (?) ** 

Common in Hudson Strait. Winter (December 19, 1882) specimen 

taken 100 miles up the Koksoak River. Occurs in myriads along the 

eastern shore of Labrador. Known as the “ Bullbird.” Breeds plenti- 

fully in certain localities not visited by me. 

760. Cepphus grylle (LINN.). Black Guillemot. [726.]* ** 

Common in Hudson Strait, east and south shores of Labrador. 

Breeds wherever found in summer. 

——. Cepphus mandatii (Licut.). Mandt’s Guillemot.* ** 

Occurs in Hudson Strait occasionally only, according to my own ob- 

servation. Plentiful on the eastern coast of Labrador. Specimens 

procured at Fort George by Drexler, July 17, 1861. Breeds wherever 

found in summer. Known as “ Pigeon” or ‘‘Sea Pigeon” on the eastern 

coast. 

763. Uria troile (LINN.). Common Guillemot. [729,730.]* ** 

Plentiful on eastern and southern coasts of Labrador. Not observed 

in Hudson Strait. 

764a. Uria lomvia (BRUNN.) Brunnich’s Guillemot. [731.]* ** 

Obtained only from Hudson Strait, where it breeds. Abundant on 
eastern and southern coasts. 

SMITHSONIAN INSTITUTION, 
June 22, 1885, 
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NOTES ON SOME FLORIDIAN LAND AND FRESH-WATER SHELLS 

WITH A REVISION OF THE AURICULACEA OF THE EASTERN 

UNITED STATES. 

By W. H. DALL. 

The shells upon which the following notes are based form part of the 

collection of the United States National Museum, and were obtained 
in Florida by myself and by Dr. R. E. C. Stearns, Mr. Henry Hemp- 

hill, Prof. A. G. Wetherby, Dr. Velie, and other friends and correspond- 

ents of the Museum. No completeness is claimed for them, but it is 

hoped that the publication of these notes may stimulate others to sup- 

plement and correct them, until a more nearly complete knowledge of 

the mollusk fauna of Florida shall be reached. Additions and correc- 

tions will be gratefully received and suitably acknowledged in future 
publications. 

Ampullaria (Pomus) depressa Say. Plate 17, figs. 4, 5. 

Ampullaria depressa Say, Long’s Exp., p. 264, pl. xiv, fig. 2, 1624. Not of La- 

marck. 

Ampullaria paludosa Say, New. Harmony Diss., p. 260, 1840. 

Ampullaria hopetonensis Lea. 

Pomus depressa Binney, L. & F. W. Sh. N. Am., iii, p. 3, 1865. 

Silver Spring, Fla., General F. E. Spinner. Mound at Enterprise, 
Lake Monroe, Dall. 

This species is found abundantly in several of the mounds, and often 

much larger than any recent specimens which have been received so 

far. It is said that Lamarck’s A. depressa is a Natica, but on the prin- 
ciple that ‘‘ once a synonym always a synonym,” it would perhaps have 

been better if Binney had not revived the old name, but had retained 
paludosa. 

Ampullaria (Pomus) caliginosa Reeve. 

Ampullaria caliginosa Rve. Conch. Icon. Mon. Ampullaria, fig. 118, pl. xxv, Dec., 
1856. 

Swamps near Cedar Keys, Hemphill. 

This species is distinguished easily from the typical depressa by its 

stouter, higher, narrower shell, smaller aperture, larger umbilicus, 

thickened peristome, higher spire, much more roundly globose whorls, 

the posterior angle of the aperture not passing much behind the middle 

of the body whorl and often in front of it. The shell is much thicker 

and more solid with a salmon tinge on the margin of the aperture, the 
surface transversely wrinkled and malleated. The color is generally 

darker, the operculum is black, not brown, as in A. depressa. The spe- 
cies is probably common to Mexico and Nicaragua also, and may have 

been confounded with depressa by collectors. It has been received from 

Nicaragua, collected there by Bridges, Dall, and Sumichrast, and from 

Tehuantepec, collected by Dr. Spear, United States Navy. 

The name Pomus Humphrey has no standing in nomenclature, never 
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having been described. If it had, it would supersede Ampullaria La- 

marck, with which it was intended to be coextensive. As a subgenus 

of Ampullaria, for those species with a purely horny operculum, it 

might be retained, but in that case should be credited to H. and A. 

Adams, who first defined it. 

Vivipara georgiana Lea. Plate 17, figs. 2,3 

Paludina georgiana Lea, Trans. Am. Phil. Soc., v, p. 116, pl. xix, fig. 85, 1837. 

Paludina wareana Shuttleworth. 

Vivipara georgiana Binney, |. ¢., p. 27. 

Abundant in the mounds of the Saint John’s River region. Living in 

Lake Monroe, Milner; Lake Ware, Rugel; reaching north to South 

Carolina and west to Alabama, Binney. 

It has been stated that this species is not viviparous, which is per- 

haps due to the confusion of the ova of some other mollusk with those 

of this species. The fact should be determined by some resident of 

Florida, if possible in an aquarium, which would settle the matter. I 

note considerable variation in the form of the mound specimens. 

? Campeloma lima Anthony. Plate 17, fig. 1. 

Paludina lima Anthony. Proc. Acad. Nat. Sci. Phila., 1860, p. 70 ;=Melantho 

coarctata Lea teste Binney. 

A beautiful shell, strongly marked with revolving striz, dark olive 

outside, dark and livid inside, with the whorl appressed toward, but 

not at, the suture, was sent to the Museum by Professor Wetherby 

from Indian River and Miami, Fla. It appears to resemble Anthony’s 

Paludina lima, and is provisionally referred to that species. Binney’s 

figure of P. lima does not agree well with the description given by Mr. 

Anthony, and the failure of eyesight with which the latter naturalist 

was afflicted may have led to some error in forwarding a type for figur- 

ing. This species is peculiar, as far as I have seen, in its depth of 

color and livid interior. 
The name Melantho was aiplieg by Bowdich to a marine fossil from. 

the Paris basin, perhaps a Lunatia or Amauropsis. It has nothing to 

do with the group named by Rafinesque Campeloma. The identity of 

C. lima with C. codrctata Lea is suggested by Mr. Binney, but I pre- 

fer to leave that an open question for the present. My remarks apply 

only to Anthony’s description. 

Bythinella monroensis Dall. Plate 17, fig. 9. 

? Hydrobia monroénsis Frauenfeld, Verh. K. K. Zool.-bot. ges. Wien, Apr., 

1863, p. 1023. 

Sheil moderately strong, greenish or brownish, smooth and polished, 
but usually overlaid with a dull dark brown Ha plianed deposit; the 

interior of the mouth whitish; the margin of the aperture nearly black 

at the extreme edge, not sharp nor much thickened, not reflected ; the 
peristome complete, just touching the body whorl in the adult, adherent 

in the young; whorls five or six, rounded, smooth or lightly transversely 

striate, anterior part of peristome slightly projecting, outer posterior 
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part a little flexuous, aperture rounded behind or not angular, inner 

lip somewhat arched ; umbilicus small; apex rounded ; operculum dark 

brown, subspiral, longitudinally spirally striate inside; animal whitish 

marbled with black or dark gray ; eyes large, black; tentacles moderate, 

blunt at the tip; a whitish streak behind them; foot bluish white, 

muzzle dark, with an indentation in the median line; dentition much 

like that of 2B. nickliniana Lea, the rhachidian tooth proportionately 

wider and larger; the first denticle on the inner edge of the cusp of 

the first lateral tooth large and prominent, and the tips of the outer 

laterals with one or two well-marked denticulations. Lon. of shell 3.6 

to 4.8™"; max. lat. 2.0 to 3.0™™; aperture from a little more than one: 

third to a little less than one-half as long as the sheli. 
Habitat.—Brook flowing from Benson’s mineral spring into Lake Mon- 

roe, at Enterprise, Fla. 

This shell resembles closely the stouter specimens of Pomatiopsis lus- 

trica Say, but is less acutely pointed and has one whorl less; the soft 

parts, on the other hand, are like those of Bythinella nickliniana Lea. 

There is reason to believe that it is identical with the species described 

by Frauenfeld as above mentioned, probably from the same locality, in 

Mus. Cuming. It was also collected near Lake Monroe by Shuttle- 

worth, whose specimens are in the Imperial Museum at Vienna. This 

and several other American species described from Shuttleworth’s col- 

lections by Frauenfeld seem to have escaped the notice of American 

writers on the Hydrobiine.* There is a noticeable difference in form, 

indicated in the measurements above, among the specimens collected by 

me, which seems to be sexual. Unlike Stimpson, I found the stout ones 

to be invariably females. Every grade, however, existed between the 

very stout and the most elongated. They were found on floating wood 

and leaves of plants in quiet places im the little shallow brook associated 

with Limnea columella, Ancylus and Planorbis, exclusively under water. 

Amunicola floridana Frauenfeld. 

Amnicola floridana Frauenfeld, 1. ¢., 1863, p. 1028 et 1865, p. 529, pl. x, fig. 4, a-b. 

Bythinella obtusa Lea, Dall. Proc.U. S. Nat. Mus., 1883, p. 334. 

Owing to misinformation, I was led, in my paper on Hemphill’s shells 

in 1883, to place the above species (whose generic place is still unsettled) 

* Hydrobia corrigata Frauenfeld, 1. c., pp. 1021-2, received from Boston, Mass., 

under the name of Cingula minufa Totten, but according to Frauenfeld not that spe- 

cies. It is further referred to and figured, 1. c., 1865, pp. 525-6, pl. viii, fig. 3, a—b. 

Hydrobia Seemani Franenfeld, 1. ¢., p. 1025, 1863, p. 525, 1865, pl. viii, fig. 1, a-b, is 

recorded as collected in Northwest Mexico, Durango, by Seemann, and the types are in 

Mus. Cuming. dAmnicola Schrékingert Frauenfeld, 1. c., 1863, p. 1030, and 1865, p. 528, 

pl. x, fig. 2, a-b, is described from Massachusetts specimens named ‘‘lustrica Say,” 

in Mus. Caming. <Amnicola cincinnatiensis Anthony, is mentioned as being the Palu- 

dina truncatella Ziegler MS. from New Orleans, in Mus. Cuming. Others are referred 

to elsewhere in the present paper. 

Proc. Nat. Mus. 89- 17 
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under the name of Lea, to whose figure it bears a certain resemblance. 

My attention was called to the matter by Mr. R. Elisworth Call, and on 

investigation I found that the species generally known as B. obtusa Lea, 

though nearly twice the size assigned it in Lea’s description, is never- 

theless probably correctly identified. The Florida species is more acute 

and much smaller. Frauenfeld records it from East Florida in Mus. 

Cuming. Hemphill obtained it living in the creek at Jacksonville and 

dead in the salt ponds at Key West, where it may have been drifted. 

Stearns collected it in a spring 1 mile from Tampa. The specimens 

are accurately represented by Frauenfeld’s figure, though larger than 

he indicates. The present identification is therefore probably correct. 

It does not seem to have any American synonym. He also records A. 

porata Say (1. ¢, p. 1030) from Smyrna, Kast Florida. 

Hy drobia? ‘Wetherbyi, n.s. Plate 17, fig. 10. ; 

? Amnicola nutalliana Frauenfeld, 1. ¢., 1863, p. 1029. 

Shell short, stout, obtuse, polished, greenish gray, with four and a 

half whorls, slightly striated in both directions, umbilicus reduced to a 

mere groove behind the lip; whorls rounded, the last much the largest; 

suture distinct; aperture ovoid, entire, bluish white within, with a dark 

margin outside, slightly thickened, not reflected; plane of the aperture . 

somewhat oblique, not waved; aperture slightly smaller than the 

whorlimmediately behind it. Lon. 7.0, max. lat. 5.0, max. lon. of aperture 

3.5, Operculum subspiral, light horn colored. : 

Habitat.—Lake Eustis, Florida, Wetherby. Mus. Cat. No. 32123. 

This interesting shell was communicated to me by Mr. Wetherby, 

who has examined the soft parts, which appear to locate it in the genus 

Hydrobia, as understood by European authors. The notes made by him 

on his dissections of the soft parts have not reached me owing to his 

absence in Europe. It is not improbably the shell mentioned by Frau- 

enfeld, under the name of A. nuttalliana as collected by Shuttleworth at 

Silver Spring on the Oclawaha and at Fort King, East Florida. It 

bears, however, only a very slight resemblance to the true Nuttalliana, 

which is a species of the Pacific slope. 

Goniobasis Etowahensis Lea. Plate 17, fig.7. 

Melania Etowahensis (Lea) Rve. Conch. Icon. MWelania sp. 426, May, 1861. Not 

of Lea, Proc. Acad. Nat. Sci. Phil., 1862, p. 264. 

Goniobasis Canbyi Lea, 1. ¢., p.271, 1862. Not of Tryon, L. and F. W. Sh. N. 

Am., part iv, p. 260, 1873 (= Etowahensis Lea non Rve.). 

Goniobasis Etowahensis, Tryon, l.c., p. 148, 1873. 

2 Melania papillosa Anthony, Rve. Conch. Icon. Mon. Melania, sp. 467, 1861. 

Abundant in the mound at Enterprise and on the beach washed from 

the mound. This was the original locality where it was obtained by 

Mr. Canby. I did not find it living, the season being perhaps too early. 

It has been found living in the Etowah River, Georgia, and the Tennes- 

see River. Tryon suggests the identity of G.papillosa Anthony, with the 

present form, which, as shown by the mound specimens, is most vari- 
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able in sculpture. It was the only Melanian observed in Florida during 

my journey. 

WNeritina reclivata Say. Plate 17, fig. 8. 

Neritina reclivata (Say), Reeve Conch. Icon. fig. 34, a-b, Oct. 1855. 

Theodoxus reclivatus Say, Journ. Acad. Nat. Sei. Phila., ii, p. 257. 

Neritina microstoma D’Orbigny, Moll. Cuba, ii, p. 48, pl. xvii, fig. 36, 1842. 

Neritina floridana Shuttleworth, in Reeve Conch. Icon., fig. 85, Nov., 1855. 

Nerilella reclivata Binn. L. and F. W. Shells of N. Am., ITI, p. 108, 1865. 

This shell was originally collected by Say from the Saint John’s River, 

Florida, where it is still abundant. Specimens have been received from 

General I’. E. Spinner and others. Further south they aresmaller, darker, 

and less often eroded. They have been collected at the mouth of the 

Manatee River by Colonel Jewett; at Tampa by Stearns, Jewett, and 
Hemphill; in Cuba, by Arango; Jamaica, by Governor Rawson, and 

are reported from Martinique by D’Orbigny. Some quite smal! speci- 

mens from a brook near Palma Sola were obtained by Mr. I. Greegor, 

of Jacksonville, which at first sight appeared quite distinct, being black, 

with a cerous labrum, but the light zigzag lines, characteristic of some 

color varieties of reclivata, were beautifully clear by transmitted light. 

These shells attained a maximum length of 1 centimeter (0.4 inch), and 

were, except in color, identical with NV. reclivata, of the same size. To 
distinguish them, if thought desirable, they might take the varietal 

name of N. reclivata, var. Palme. The Antillean microstoma is identi- 

cal with reclivata, the colors being sometimes a little brighter, but there 

is no other difference of any sort. There are several other Antillean 

forms which are extremely close to our species, and may eventually 

prove mere local varieties of one species. The name Neritella, adopted 

by H. and A. Adams from Humphrey, and applied by Binney to the 

various American Neritine, has no standing in nomenclature and was 

never described. 

Neritina viridis Linné. 

Nerita viridis L., Syst. Nat., ed. xii, p. 1254, 1767. 

Neritina viridis Lamarck, An. s. Vert., vi, 2, p. 188. 

Common throughout the Antilles in salt water. Rare among seagrass 

at low water, Key West, No Name Key, Hemphill. I believe this spe- 

cies has not before been reported living on the coast of the United States. 

It is, perhaps, the most unmistakable species of the group. 

Neritina virginea Linné. 

Nerita virginea Lin., Syst. Nat., ed. xii, p. 1254, 1767. 

Neritina virginea Lam., An.s8.Vert., vi, pt. ii, p. 187, 1822. 

Habitat.—All the Antilles, D’Orbigny; among mangroves at high 

water, No Name Key, Florida, Hemphiil. 

Mentioned by D’Orbigny but not by Binney as Floridian. 

Glandina truncata Gmelin. 

Banks of the Saint John’s River at Jacksonville and Palatka, Dall. A 

beautiful pink variety at Enterprise, on Lake Monroe; the variety par- 

allela Binney, at Marco, H. Hemphill; &e. 
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The specimens found in April were all young, much smoother and 

more pellucid than the adult, and only about 25.0™™ long. I have never 

seen adult specimens 4 inches long, suchas Mr. Binney describes, from the 

Kverglades, and should be glad to have some for the collection. They 

are very rapacious and will swallow a good sized Helix septemvolva with- 

out difficulty; a large number have been found packed into the stomach 
of one individual. None have been found in the Indian mounds, and 

perhaps they are not eatable. Those collected by me were always in 

moist places and exuded a very copious and adhesive mucus on being 

disturbed. 

Melaniella gracillima Pfr. 

Stenogyra (Melaniella) gracillima (Pfr.) Binney, L.and F. W. Shells of N. Am., i, p. 

232, 1869. 
Achatina gracillima Pfr., Wiegm. Arch., 1839, p, 352. 

Achatina striato-costata D’Orbigny, Moll. Cuba, i, p. 176, pl. xi, figs, 19-21. 

Habitat—Cuba; Bahamas; Saint Thomas, West Indies; Florida 
Keys and near Miami, Binney; Key West, No Name Key, Hemphill, 1884. 

This species appears to be rather rare in Florida. 

Bulimulus multilineatus (Say). 

Bulimuls maliilineatus Say, Journ. Acad. Nat. Sci., v, p. 120, 1825. 

Bulimus menket Gruner, Wiegm. Arch., 1841, p. 277, pl. xi, fig. 2. 

Bulimus menkeanus Melvill, Journ. Conch. Leeds, 1881. 

Bulimus venosus Rve., not of Ferussac, Conch. Icon. sp. 285, 1848. 

Habitat—New Granada; Venezuela; Marco Id., Florida, Dr. Velie; 
Florida Keys, Wurdeman; Key West, Melvill. 

This beautiful species appears to be quiterare. Its geographical dis- 

tribution is very remarkable, and any information as to its distribution 

in Florida would be very useful. 

Bulimulus marielinus Pocy. 

Bulimulus marielinus Poey, Memorias, i, p. 212, 447; ii, pl. xii, figs. 32-3. Binney, 

Cen pelOae 

Habitat—South Florida, Cooper; St. Kitts, Rawson; Upper Mat- 

acumba Key, Hemphill (rare, on bushes). 

The first definite locality, named for this species in Florida. 

Pupa incana Binney. 

Key West, Hemphill, and also Melvill (as P. maritima, Pfr.) 

This species varies greatly in form, proportions, and even to some ex- 

tent in color. A number of specimens lived in a tightly-corked tube 

for more than a year and are still alive. 

Pupilla pentodon Say. 

Vertigo pentodon Say, Journ. Acad. Nat. Sci. Phil., ii, p. 476, 1822. 

Pupilla pentodon Tryon, Am. Journ, Conch., iii, p. 303, 1868. 

Found under the bark of a prostrate oak tree in the vicinity of a pool 

at Archer, Alachua County, Florida, April, 1885, by W. H. Dall. About 
a dozen specimens were collected with other small species in about an 

hour. 

It should be observed that in the sandy region of North Florida there 
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are absolutely no mollusks in the pine woods or away from water or 

moist earth. The clumps of hardwood around the “sinks” or natural 

wells of the region, called there “oak hamaks,” are usually well popu- 

lated with snails, though there may be only minute ones; but a few 

steps away among the pines the most ardent collector will find nothing. 

In the “sinks” Planorbis trivolvis and Physa heterostropha are always 

to be found, but nothing else, at least in any of those I visited. Those 

sinks in which the water stands near the level of the soil may have 

more mollusk inhabitants. On the moist soil around the sinks the Poly- 

gyre of the auriculata type find congenial surroundings. The cereolus 

type of Polygyra seems to preter the shores of lakes or beaches near the 

sea, in general warmer spots than the others. The smaller forms, Pu- 
pilla, Vertigo, Zonites, Strobila, &e., are best found by carefully scanning 

the inner surface of loose bark on some prostrate hardwood tree, and 

that of the wood opposite. Here these small folk live and enjoy lite 

after their fashion, finding coolness, moisture, and the mycelium on 

which thiy chiefly feed. By rolling over the log when the bark has 

been thoroughly scanned, some of the larger forms (as well as a snake 

or two) will probably be found. By gathering a large bagful of the 

moist dead leaves from near the hardwood trees, drying them and shak- 

ing them a handful at a time in a large paper bag, in the dusi and dé- 

bris which will accumulate in the bottom of said bag, the collector will 

usually find his reward. 

The present species does not appear to have been recorded from Flor- 

ida, though known from Northern Georgia and Mississippi. 

Pupilla fallax Say. 

Pupa fallax Say (1821), Binn. Terr. Pulm. of the U. 8., v, p. 202, 1878. 

Egmout Key, Fla., Col. E. Jewett. 

Pupilla contracta Say. 

Pupa contracta Say (1822), Binney, 1. ¢., p. 207. 

Habitat.--Eastern United States, Binney; Archer, Alachua County, 
Florida, Dall, in oak hamaks, under bark, April, 1885; Tampa, 

Stearns and Jewett; Samana Bay, Dominica, officers of the United 

States Navy. 

Pupilla rupicola Say. 

Pupa rupicola Say (1821), Binn.,1. ¢., p. 208. 

Abundant at Tampa, Stearns and Hemphill; Key West, Binney ; 
Enterprise, Lake Monroe, Dall. 

This species seems quite constant in its characters. 

Pupilla floridanan.s. Plate 17, Fig. 11. 

Shell greenish spermaceti-white; when living the tissues of the ani- 

mal show with pale salmon color through the shell in the apical whorls ; 

surface smooth or lightly striated, with a tendency to retain dirt upon 

itself; form subeylindrical, with a rather obtuse apex, the last whorl 

forming nearly half the shell; suture evident; whorls five, neatly 

rounded; aperture longer than wide; lip white, thin reflected; teeth, 
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about 9, of which there are generally 5 larger than the rest, their tips 

nearly meeting and their bases mutually nearly equidistant; one is on 

the pillar, one on the body whorl, and one on the anterior margin; on 

either side of the latter are two generally subequal much smaller den- 

ticles. Lon. 1.60, lat 0.75™™. 

Habitat.— Under loose oak bark, oak hamak, Archer, Alachua County, 

Florida, April, 1885, W. H. Dall, sixteen specimens. 

This is one of our smallest species and is related to P. pentodon and 

P. pellucida. It is about half the size of the former and much more 

slender. Its teeth recall those of P. curvidens Gould in their arrange- 

ment, but the shell is more cylindrical and smaller, as it is than in P. 

pellucida (servilis) as figured by Gould. The teeth are more numerous 

than in the latter shell, and set, as in P. pentodon, in one series; not, as 

in pellucida, partly deeper in the throat. 

I describe this with some hesitation, for the condition in which the 

Pupide and Vertigos of North America are is most unsatisfactory and 

offers an excellent field to some careful student who shall be able to 

examine and figure large series of authentic specimens. Still, as there 

is absolutely no other form with which I feel able to unite this one, it is 

better to give it a name than to leave it erroneously with some other 

species. 

Vertigo ventricosa Morse. 

Isthmia ventricosa Morse, Ann. N. Y. Lyc. Nat. Uist., viii, p. 1, figs. 1-3, 1865, 

Binney, 1. ¢., p. 218. 

Six specimens of a small Vertigo were found under the bark of a de- 

caying oak log at Archer, Alachua County, Florida, and two others on 

dead leaves at Enterprise Lake, Monroe, Fla., which seem referable to 

this species. They have, however, sixor seven teeth like V. ovata Say, 

while the dimensioss are those of Morse’s species. Twoof them areso 

enrolled that only one whor! above the body whorl is visible except from 

above, as if the apex had been crowded verticaliy downward. Similar 

distortions are not very uncommon among these small shells. In this 

connection Mr. Binney’s figure of Pupa alticola Ingersoll (1. ¢., p. 212, 

fig.116) may be noticed. While it doubtless represents the specimen fig- 

ured, there is equally no doubt that that specimen was abnormally dis- 

torted. Specimens marked typical by Mr. Ingersoll in the museum col- 

lection do not show any such disproportion in the last whorl, though 

there is visible a slight constriction of the last whorl but one, in many 

individuals of this species, as well as in many full grown specimens of 

Vertigo simplex Gould, with which it is probably synonymous. 

Strobila labyrinthica Say. 

Helix labyrinthica Say, Journ. Acad, Nat. Sci. Phil., vol. i, p. 124, 1817. 

Strobila labyrinthica Morse, 1864, Binney, 1. ¢., p. 259, 1878. 

Helix Strebeli Pfr., Mal. B1., 1861, p. 71, pl. 1, figs. 5-8. 

Habitat.—Mirador, Vera Cruz, Mexico, Pfr.; Eastern United States, 
Binney; Florida, Jewett, Stearns; Sarasota Bay, Florida, Hemphill ; 
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Archer, Alachua County, Florida, Dall; Porto Cabello, Venezuela, Su- 

michrast [var.' Morse?]. 

The species was very abundant at Archer, under the bark of decay- 

ing logs, the color was especially fine, the lip and lamella deep rose 

color, verging on claret color in some specimens; the costz sharp, the 

last whorl subecarinate with the ends of the cost pointedly produced 

in many individuals. A comparison with.a typical specimen of S. stre- 

belt Pfr. establishes their identity. A form of this species has been sent 

to the museum by Professor Sumichrast, from Porto Cabello, Venezuela, 

which differs from the type in wanting the coste, the whorls being only 

lightly transversely striate, rather flat and appressed, with the basal per- 

iphery particularly angular, and the umbilicus slightly smaller than in 

S. labyrinthica. This may take the varietal name of S. Morsei in honor 

of Prof. E.S. Morse, who established the genus. It is slightly larger 

than the Mexican specimens. In all other characters it agrees with 

American specimens from the Eastern United States. 

Strobila Hubbardi Brown. 

Helix Rubbardi Brown, Proc, Acad. Nat. Sci. Phil., 1861, p. 333, Binney, 1. ¢., p. 

261, fig. 153, 1878 [as Strobila]. 
Helix Vendryesiana Gloyne, Journ. de Conchyl., vol. xix, p. 333, 1871. 

Habitat—Indianola, Tex.; Savannah, Ga.; Jamaica, West Indies 
(Gloyne); Archer, Alachua County, Florida, Dall. Two dead speci- 
imens were found under decaying bark in an “oak hamak,” at Archer. 

This is the first time it has been reported from Florida, but it will doubt- 

less be found eventually over the entire southern region. 

Helix (Polygyra) auriculata Say. © 

Polygyra auriculata Say (1818), Binn., 1. ¢., p. 264. 

Habitat.—Saint Augustine and the basin of the Saint John’s River, 

Binney; Fort George Id., and the Keys, Jewett; Tampa, Stearns. Va- 
riety microforis Dall, Johnson’s Sink, Alachua County, Dall. 

This form is quite well marked and when fully adult shows as a rule 

little variation from the form figured by the Binneys and generally 

regarded as typical. A quite uniformly characterized variety was found, 

however, by me at Johnsou’s Sink, Alachua County, where it was abun- 

dant. Some twenty specimens were picked up ina few moments during 

a hurried visit made with other ends in view, and a quart could easily 

have been gathered in half an hour. This form is distinguished by its 

generally smaller size (max. diam. 12.0, min. diam. 10.0, alt. 6.0 ™™.) 

as compared with the type (15.0, 12.0, and 7.9 ™™.) and by being more 

closely rolled, thus having not only an actually smaller umbilicus, but 

one in which one-third less of the preceding whorlis visible. The speci- 

mens were uniform in this, and in all other respects were like the typi- 

cal auriculata. 
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Helix (Pclygyra) uvulifera Shuttleworth. 

Helix uvulifera Shuttlw., Bern. Mitth., 1852, p. 199, Binney, 1. e., p. 264-5. 

Helix florulifera Reeve, Conch. Icon., Helix, No. 699. ; 

Habitat.—Florida Keys, Binney, Stearns, Jewett, Hemphill, and 

others. 

This is a much more variable form than the preceding, both in abso- 

lute size and in proportions; a small variety from Sanibel Key, col- 

lected by Hemphill, is less than half the size of ordinary specimens and 

has a smaller umbilicus in proportion, but the variations of this species 

are so numerous as to render it undesirable to apply names to them. 

Helix (Polygyra) Postelliana Bland. 

Helix Postelliana Bland (1858), Binney, 1. ¢., p. 268. 

Habitat.—Sea islands of South Carolina, and Georgia, main land of 
Georgia, Baldwin; Florida, Binney; Jacksonville, Stearns ; South Flor- 

ida, Jewett. 

This species varies considerably in size like uvulifera, but its propor- 

tions seem more constant. 

Helix (Polygyra) auriformis Bland. 

Helix auriformis Bland (1858), Binney, 1. ¢., p. 265. 

Habitat.—Georgia to Texas, Binney ; New Orleans, Hemphill; Indian 

Territory, Stearns. 

The last is a new locality for this species. 

Helix (Polygyra) avara Say. 

Polygyra avara Say (1818), Binney, 1. ¢., p. 268. 

Habitat.—Basin of the Saint John’s River, Florida, Remington Land- 

ing (Say); Jacksonville, Hemphill; bank of the river at Palatka, April 
10th, Dall. 

This is arare species. Those found by me were partly immature owing 

to the early part of the season in which my visit was made; the speci- 

mens were found singly under chips or pieces of board on the river bank 

in very wet places. That it has been so rare in collections is due, prob- 

ably, in part, to the fact that the shell hardly comes to maturity before 

most visitors have left Florida and occupies situations where the rains 

would wash dead shells into the river. Both animal and shell are very 

dark colored. 

Helix (Polygyra) Jacksoni Bland. 

Relix Jacksoni Bland (1866); Binney, 1. c., p. 275. 

Habitat—Indian Territory (Cherokee Nation) near Fort Gibson, and 

Springfield, Mo., Binney, 1. ¢.; Florida, Bland, in Stearns’s collection 

now in United States National Museum. 

The latter locality is new and far removed from those previously pub- 

lished. I do not know from whom Mr. Bland got it. 
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Helix (Polygyra) cereolus Muhlfeld. 

Helix cereolus Muhlf., Berl. Mag., viii, p. 11, pl. 2, fig. oN He 1818. 

Helix planorbula Lamarck, An. s. Vert., vi, part 2, p. ices 86, 1822. Ed. 

Deshayes, vol. Vili, p. 67, 1838. 

Polygyra septemvolva Say, Journ. Acad. Nat. Sci., I. p. 278, June, 1818. 

Helix volvoxis Parreyss (MSS.), Pfr. Sym., iii, p. 00, 1846. 

Helix microdonta Deshayes, in Fér. Hist. Nat. Moll. Ter., p. 6, pl. 72, fig. 13, 

1839, 
Helix plana Dunker, in Phil. Abb. und Beschr, i, p. 51, pl. iil, figs. 11, a. b. ¢. 

Oct., 1843. 
Felix Eurmenieiana Bland, Ann. Lyc. Nat. Hist. N. Y., viii, p. 137, 1858; Bin- 

ney, J.¢., p. 284 (Polygyra). 

Helix Iebigeri Bland, Am. Journ. Conch., Il, p. 373, pl. xxi, fig. 10,1866. Bin- 

ney, l.c., p. 285 (Polygyra). 

Helix delitescens Shuttleworth, Pfr. Nomencl. Hel., p. 109. 

Helix polygyrata Pfr. (non Binn.), Mon. Hel. Viv., i, 409, 1848. 

Helix cheilodon ‘‘Say,” Pfr. Nomencl. Hel., p. 109. (Ubi ?) 

Habitat.—Georgia, Florida, Alabama, Mississippi, Louisiana near the 

sea; Bermuda, Bahama Islands, but not in Cuba. 
This protean species has received many names and presents many 

varieties, as well as. individual variations, which, were they constant, 

would fairly be entitled to distinct names. After examining many 

specimens, most of them typically identified by Messrs. Binney, Bland, 

and Lewis, I have come to the conclusion that neither the soft parts 

nor the shell offer such distinctions as should entitle these variations to 

specific rank. All the various characters mentioned as distinctive in 

the diagnosis of various authors, when a sufficient number of specimens 

from a sufficient number of localities are compared, are seen to fade into 

one another and leave no line of demaikation. 1 do not wish to be 

understood as criticising the labors of those who have worked with in- 

sufficient material and have applied names to what seemed at the time to 

be distinguishable and definable forms. It is one of the stages in the 

progress of science which must be expected, and through which every 

branch of systematic zoology has passed or is passing. The revival of 

science under the new light which modern research has thrown upon 

it, the recognition that species are but terms of a more or less continu- 
ous and interlaced series, and not sharply characterized individualities, 

and-the investigation of changes concurrent with differences of environ- 

ment and geographical distribution have altered the whole basis of 

systematic zoology. The result at first seems chaotic, but the recogni- 

tion of the state of things is the first step out of confusion. The so- 

called ‘“‘new school” conchologists of France find their way out by 

naming every possible combination of variations, and, were the capacity 

of the human memory without limit, this would be one way out of the 

dilemma. Unfortunately this is not the case, and the probable result, 

were the process carried to its conclusion in the whole field of male 

cology, would be ‘confusion worse confounded.” We should need end- 

less indices to the index. Specific names must always resemble the 
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beads on a string, all forming part of one necklace. When, by study of 

the conditions with which we find certain characters associated, we 

shall come to understand why a certain shell in one place is coarsely 

striated, in another nearly smooth; here carinate and there rounded; 

here elevated and there depressed; thep we shall begin to grasp the 

thread connecting the whole series and to have a scientifiv basis for our 

systematic arrangement which will replace that which is now disinte- 

grating. That we shall reach such a basis there are strong reasons to 

hope, and with less delay than would at first sight seem possible. 

The group of related forms for which cereolus Muhlfeld is the oldest 

name, exeniplifies the law that where any character or organ exists in 

unusual duplication it is more Hable to variation than where it is less 

numerously developed. The number of whorls is unusually large and 

also quite inconstant. The spire may be moderately elevated or even 

concave; the base may exhibit more or fewer whorls; the central um- 

bilical pit be more or less funiculate; the striz above weaker or stronger; 

the periphery nearly circular or quite gibbous ; the vertical diameter 

may vary 100 per cent.; the parietal lamina (as pointed out by Tryon) 

may be present or absent, and the angle of the aperture with the axis 

varies widely. 

The shell generally has from five to seven well marked whorls; but, 

under especially favorable conditions, as near the walls of Fort Marion, 

at Saint Augustine, it may have ten or twelve. The number exhibited 
on the base is absolutely inconstant when specimens from various lo- 

calities are compared. Only by breaking into the last whorl can 

it be determined whether the parietal lamina exists. In specimens la- 

belled septemvolva by Mr. Binney I have found it, and it is often absent 

in what is otherwise typical cereolus. The soft parts in all are very 

uniform. The chief forms may be distinguished as follows: 

1. H. cereolus septemvolwa. 

2. H. cereolus laminifera. 

3. H. cereolus microdonta. 

4. H. cereolus cereolus. 

No. 1 is extremely depressed, thin, flat, with a carina on the upper 

edge of the last whorl; moderately strong sculpture above and the reflec- 

tion of the tip narrow. Lamina usually absent. This is what Mr. Bin- 

ney, in naming the Smithsonian shells, has considered to be the typical 

septemvolva of Say, though Say’s diagnosis would. not distinguish his 

shell from other varieties except the next ove. It is more restricted in 

range than most of the varieties and has been reported chiefly from 

Florida. It does not exceed 10™ in maximum breadth, except in very 

unusual instanees, and generally averages less. 

The large form figured and described by Binney (Terr. Airbr. Moll., p.. 

281) is not that described by Say in his original diagnosis, though the 

shell deseribed by Say might perhaps have been closely related to it. 

His types were 0.3 and 0.4 inch in diameter, or 10™™ to the 15™™ form 

figured by Binney. 
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No. 2 is the form figured by Binney as Polygyra cereolus, large, high, 

with strong upper sculpture, broad lip, the base with the last three 

whorls obvious, the internal lamina strong. It was called laminifera 

by Binney in 1858. The type of Miihlfeld was like the ordinary small 

Georgian form about 8.5"™ in diameter. Inhabits Hast Florida and the 

Keys. Hemphill states that at Long Key these inhabit low moist 

ground covered with tull grass, so near the sea that unusually high tides 

sometimes kill them by thousands. 

No. 3. This is the small.common form with comparatively delicate 

upper sculpture, rather flat, horny looking, very smooth below, the lip 

narrow and delicate, the mouth small; the last two whorls most obvi- 

ous below. It is often a little gibbous, and in most cases has a delicate 

internal lamina. It is carpenteriana Bland in part; microdonta Des- 

hayes ; delitescens Shuttleworth; and is very generally labelled volvoxis 

Parreyss. Itis the form found at Bermuda and the Bahamas, is common 

on the Florida Keys, and reaches to the westward as H. Febigeri Bland. 

No. 4. Thisis like the last but stronger, more shelly looking, coarser 

in sculpture, proportionally larger every way, and is tbe most common 

and widely distributed continental variety. It probably develops into 

No. 2 in favorable situations. 

There are many intermediate stages between all these forms. The 

eareful study which shall reveal the true relations of each to the other 

is only possible for a resident in the region itself. No more interesting 

and valuable contribution to our knowledge could be made than this. 

One such study, if it were only thorough and careful enough, and em- 

braced a sufficient range of habitat, would be a Rosetta stone, affording 

a key to interpret the mysteries of many others. Shall not the South 

afford us a conchological Champollion? As for the subgeneric names 

used in this connection it is quite evident to every one who surveys the 

situation in the light of the changes made by authors from time to time, 

that such names as Polygyra, Dedalocheila, &c., are merely of sectional 

importance. They have a certain convenience in the literature, but cor- 

respond more to a general facies than to any clearly definable charac- 

ters. This, of course, does not apply to groups formerly ineluded in 

the genus Helix but now shown to differ structurally, such as Zonites, 

Stenopus, Nanina, &c. The distinctions, except in general facies, be- 
tween Mesodon, Triodopsis, Stenotrema, Dedalocheila, Polygyra, &c., are 

impossible to formulate and do not exist in nature any more than dis- 

tinctions between individual waves of the sea, which, nevertheless, are 
visible to all beholders. When these facts are fully recognized, a great 

step toward a scientific comprehension of genera and species will have 

been gained. 

Helix (Polygyra) pustula Férussac. 

Helix pustula Fér., Hist., p. 50, pl. 1, fig. 1. Binney, 1. ¢., p. 286. (Polygyra.) 

Habitat.—South Carolina, Georgia, Florida to Texas, Binney ; Cedar 

Keys, Stearns and Hemphill; Tampa City, Bland. 
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Helix (Triodopsis) inflecta Say. 

Helix inflecta Say (1821), Binney,1. ¢., p. 306. ( Triodopsis. ) 

? Helix rugeli Shuttleworth, 1852. 

Habitat.—Interior region, Texas to New York, sea islands of Georgia 

to the Northwestern States, Binney ; Florida, Bland, in Stearns’s coll. 
The three specimens received from Mr. Bland vary from 0.85) to 

0.12"™ in maximum diameter, also in elevation and aperture. One 

has the tooth deep, as in H. rugeli; one medium ; the third as in Bin- 

ney’s figure of inflecta. Not previously reported from Florida. 

Helix (Triodopsis) vultuosa Gould. 

Helix vultuosa Gld. (1848), Binney, 1. ¢., p. 312. 

Habitat—Arkansas and Texas, Binney; Florida, at Pensacola, 
Wetherby. 

Not previously reported from Florida. 

Helix (Triodopsis) Hopetonensis Shuttleworth. 

Helix Hopetonensis Shuttlew. (1852), Binney, }. ¢., p. 311. 

Habitat.—South Carolina to Fort George, Saint John’s River, Flor- 
ida, Binney ; Fernandina and Cedar Keys, Hemphill. 

Helx (Mesodon) jejuna Say. 

Helix jejuna Say (1821), Binney, 1. ¢., p. 151. 

Habitat.—Tampa, Hemphill; East Florida, Binney. 

This seems, on the whole, distinguishable from Mobiliana, which is 

also reported by Jewett from Jacksonville. 

Helix (Microphysa) vortex Pfr. 

Helix vortec Pfr. (1839), Binney, l.c., p.171. 

Helix selenina Gould, 1848. 

Habitat.—Southern Florida, Binney; Marco, Fla., Hemphill; said to 
be viviparous, a fact worthy of verification. 

Guppya gundlachi (Pfr.), Tate. 

Helix gundlachi Pfr., Wiegm. Arch., 1840, 1, p. 250. 

Helix pusilla Pfr.,1.¢., 1839; not of Lowe. 

Conulus gundlachi Tryon, Am. J. Conch., 1866, ii, p. 256. 
Guppya gundlacht Tate, Am. J. Conch., v, p. 155, 1870. 

Zonites gundlachi (Pfr.) Binney, Bull. M. Comp. Zool., iv, p. 127, pl. xxii A, fig. 

3, 1578. 

Habitat.——Autilles (Cuba, Guadalupe, &¢c.); Nicaragua; Florida 

Keys; Archer, Alachua County, Florida. 

This remarkable little shell looks like a rather rude specimen of Con- 

ulus chersina Say, with inflated dome-like whorls and a well-defined per- 

forate umbilicus. It lives in moss on trees and dead stumps (of hard, 

not resinous, wood), is viviparous, has the tip of the tail subtruncate 

with a large mucus pore and above the latter a projecting point of in- 

tegument. The external features of the soft parts have been described 

by Tate; the dentition has been shown by Binney td resemble that of 
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Guppya vacans ; the inner four or five true laterals having an accessory 

cusp on each side of the main point of the tooth while the uncini are 

bluntly bi- or tridentate as in Nana and Vitrinoconus. The present 

station is the most northern recorded in Florida. The specimens col- 

lected happened to be all destitute of the soft parts, though mostly in 

fresh condition. 

Zonites sculptilis Bland. 

Helix sculptilis Bld. (1858), Binney, l.c., p. 110. 

Habitat —Cumberland Mountain region, Binney; Waco, Tex., Hemp- 

hill. ; 

This species has not yet been found in Florida, but the above exten- 

sion of its range is so important as to warrant a notice of it. It was 
collected by Mr. Hemphill while returning from his Flerida trip. 

Zonites (Hyalina) arboreus Say. 

Helix arborea Say, 1817, Binney, l.c., p. 114. 

Archer, Alachua County, Florida, and also at Enterprise on Lake 
Monroe, Dall; Cedar Keys, Ila., and New Orleans, La., Hemphill. 

Zonites, (Hyalina) indentatus Say. 

Helix indentata Say (1822), Binney, l.c., p. 116. 

Enterprise, Lake Monroe, Florida, Dall; Florida, Stearns, Jewett, 
and others. 

Zonites (Hyalina) radiatulus Alder. 

Helix radiatula Alder, Cat. North.and Durh., p.12, No. 50, 1830. 

Helix striatula Gray, non Linné, nec Muller; undescribed. 

Helix nitidosa Férussac ; undescribed. 

FHetix electrina Gould, Inv. Mass., p. 1383, fig.111, 1841. 

Helix pura Pfeiffer, Binney, non Alder. 

Helix viridula Pfeiffer ex parte, 1848; non 1881; Binney apud Pfeiffer, non 

Menke. 

Heliz hammonis Westerlund, Morch, Pfeiffer (1881); doubtfully of Strém, 1795. 

Habitat.—North America (except in the Californian region) in suit- 
able localities; Florida, Stearns, Jewett; Enterprise, Lake Monroe, 
Florida, Dall. 

A comparison with typical examples of Alder leaves no doubt that 

the American shell known as Helix electrina of Gould is identical with 

it. The H. pura of Alder is a different thing altogether. The viridula 

of Menke, if referable at all to radiatula, is a variety of it not found in 
America, and Menke’s name was probably not prior to Alder’s, being 

published almost simultaneously. The H. hammonis of Strém, described 
from Trondhjem, Norway, in 1795, has been referred to a number of 

small species, and cannot be said to be definitely identified with either. It 

seems about time that the American shell was called by a name which, 
without any doubt, belongs to it. It has a mostextraordinary range; 

the Museum possesses specimens from Point Barrow, the extreme north- 
west point of the continent; from Florida, the southeast extreme, and 
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from Ungava nearly the extreme northeastern limit of America. All 

these, and many from intermediate points, preserve their characters 

with great uniformity. 

Zonites (Hyalina) minusculus Binney. 

Helix minuscula Binney, Bost Journ. Nat. Hist., iii, p. 435, pl. 22, fig. 4, Nov., 

1840? W. G. Binn., l. c., p. 118. 

Helix apex C,B., Ad. Contr. Conch., p. 36, Oct., 1849, fide Binney. 

Helix Lavalleana D’Orbigny, Moll. Cuba, 1, p. 161, pl. viii, figs. 20-22, 1841.* 

? Helix saxicola Pfr., Wiegman’s Arch., i, p. 251, May, 1840. 

Helix mauriniana Binney, Pfeiffer, ex parte non Orbigny. 
Helix minutalis Morelet, Test. Nov. Cub., ii, p. 7, 1851, non Férussac. 

Habitat.—North America, from the Red River of the North to Yuca- 

tan and Florida, Binney; Jamaica, C. B. Adams; Cuba, Pfeiffer and 

D’Orbigny ; Japan, Bermuda, and Porto Rico (Binney, 1. ¢.); Archer 
and Enterprise, Fla., Dall; Tampa, Fla., and New Orleans, La., Hemp- 

hill; Porto Cabello, Venezuela, Sumichrast, in U. 8. Nat. Museum. 

This widely-spread and well-known little species has been colleeted 

by Professor Sumichrast, much further south than previously reported 

with other Venezuelan species on the highlands near Porto Cabello. I 

found it in Florida abundantly inthe same locality as other smallspecies 

under the bark of decaying logs, &e. A form of it which, at first sight, 

looks different from minuscula is rather larger than usual and above 

shows no differences. On the base in the type the junction of the inner 

lip with the body whorl takes place, following the course of the whorl, 

inward from the middle line of the base of the whorl and generally about 

the inner third. This gives a peculiarly thimble-shaped umbilicus. In 

the variety under consideration the above-mentioned junction takes 

place outside of the middle line or even at the outer third, while the 

aperture is a little dilated. The result of this is to show a much larger 

portion of the base of the penultimate whorl and to alter the facies of 

the umbilicus. For this form, found in Alachua County, Florida, I would 

suggest the varietal name alachuana. 

There is a curious tangle in regard to the name of this species. In the 

second number (May) of the descriptive, or first volume, of the Archiv 

fiir Naturgeschichte, Dr. Pfeiffer described, in 1840, a small Helix from 

Cuba under the name of saxicola. The year before he had described 

another under the name of Helix Boothiana, which afterward became 

the type of the subgenus Microphysa. Dr. Amos Binney read his de- 

seription of Helix minuscula in November, 1840, but the part of the jour- 

nal in which it was printed contains papers which were not read until 

February, 1841, and was probably published in that year. In 1841 the 

earlier signatures and plates of D’Orbigny’s Mollusques de Cuba ap- 

* The numbers of the figures of this species are exchanged on the plate with those 

of H. Mauriniana. This has caused some confusion in the work of Pfeiffer and Bin- 

ney as regards synonymy. The text of this part of D’Orbigny’s work was published 

in 1841. 
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peared, forming part of Ramon de la Sagra’s Historia de Cuba. The 
whole work was not finished until 1853, but the earlier parts appeared 

at intervals. In this D’Orbigny described Helix Lavalleana and H. Mau- 

riniana, but by an accident the numbers of the figures were transposed 

on the plate. Later Pfeiffer identified his Helix saxicola with H. Lavat- 

leana D’Orbigny, and his H. Boothiana with H. Mauriniana, though the 

confusion of the numbers of the figures renders a little study necessary 

to make this clear. Still later W. G. Binney identified his father’s 

H, minuscula with H. Lavalleana as correctly understood. Now, two 

things which are equal to the same thing being equal to each other, it 

follows that H. minuscula, if the above identifications be correct, is the 
same as H. saxicola and synonymous with it, as saxicola appears to be 

the older name. Until the identifications are a little more clearly es- 

tablished it will probably be better to retain Dr. Binney’s widely known 

and accepted name. 

Albers states that H. apex Adams cannot be united with minuscula, 

being distinguished by its size and by fine spiral sculpture. A nearer 

relative of H. apex is H. hypolepta Shuttleworth (1854). 

The diagnosis of Adicrophysa, which, on the whole, seems poorly, if at 

all, distinguished from Hyalina, precludes the inclusion with it of such 

shells as Conulus stearnsi Bland and Gastrodonta (?) Lansingi Bland, as 

Mr. W.G. Binney has recently suggested. The more we learn about 

the characters of the soft parts, shell, and dentition of these land shells 

the more evident it becomes that many of these groups are unnecessary 

and might better be dispensed with. The series inosculate on every 

side. 

Zonites (Conulus) chersinus Say. 

Helix chersina Say (1821), Binney, l.c., p. 125 (as fulvus). 

Habitat.—Alaska to Florida, Fort Churchill, Hudson Bay territory 

(Turner), to California and Texas. Typical, Fernandina, Hemphill; 

Archer, Alachua County, Dall; var. egena, Cedar Keys, Hemphill. 

This species will probably be found identical with Z. fulvus, but as 

the name of fulvus is not incontested, and there seems to be some dis- 

crepancy in observations of the soft parts, I prefer to retain Say’s name. 

The shells are larger and finer when from the north. The finest I have 

seen are from Arctic America. The name Fabricii of Beck and Moller 
is doubtless synonymous. 

Zonites (Gastrodonta) suppressus Say. 

Helix suppressus Say (1829), Binney, 1. ¢., p. 180. 

Habitat.—Michigan and New England to Florida, Binney; Fernan- 

dina, Hemphill. 

Genus SUCCINEA. 

Of this genus, S. campestris Say is the most common and globose 

species of Florida. 1 have it from Key West, Palatka, and Fernandina. 
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S. aurea Lea is found at Fernandina, known by its narrow aperture 

and rich deep color. S. obliqua Say, or a form closely allied to it, was 

collected at Saint Augustine by Hemphill. 

LIMNOPHILA. 

Family PHYSIDz. 

Physa heterostropha Say. 

Physa heterostropha Say, 1817, Binney, L. and F. W. Sh. N. Am., ii, p. 84, 1865, 

This universal species is so far the only one received by us from 

Florida, where it is widely distributed. This and Planorbis trivolvis are 

almost invariably found in the natural wells or sinks, but rarely any 

other species. The young ones are proportionally more elongated 

than the adults, but there is not much variation among Florida speci- 

mens, judged by those heretofore received. The Museum has it from 

Palatka, Enterprise, Johnson’s Sink, Alachua County, the Sulphur and 

other springs at Tampa, and the marshes near Furguson’s Pass, col- 

lected by Stearns, Hemphill, and Dall. 

Family LIMNAEIDA. 

Limnea columella Say. 

Limnea columella Say (1818), Binney, 1. ¢., p. 32. 

This beautiful shell, distinguished by its delicately-sculptured sur- 

face, is widely distributed in Florida, and represented by several marked 

varieties. A delicate form resembling ZL. casta Lea, but narrower and 

almost exactly simulating a Succinea, was found in a ditch alongside 

the Florida Southern Railroad track at Gainesville, Fla. <A stout, 
acutely-pointed, very caleareous form with a red tip, was collected by 
Mr. I. Greegor at the mouth of the Saint John’s River. Another of 

similar form, but thin and delicate, also red-tipped, was obtained by 

Professor Wetherby at Pensacola. A smaller race, dark brown, with 

the spiral sculpture beautifully developed, was obtained by me at 

Palatka, on the banks of the Saint John’s River, and in a brook at 

Enterprise, Lake Monroe. 

Limnza humilis Say. 

Limnea humilis Say (1822), Binn., 1. ¢., p. 63. 

Nearly typical specimens were obtained by Stearns near the saw-mill 

at Tanpa. This is a more southern locality than it has yet been re- 

ported from. 

Planorbis parvus Say. 

Planorbis parvus Say (1817), Binney, 1. c., p. 133. 

Saint John’s River at Palatka, Dall. 
The figure of this species in the Land and Fresh- Water Shells of North 

America is poor; figure 224 is almost exactly like the same view of P. 
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albus, while the shell itself is well distinguished. The front view, while 

accurate for some individuals, has the aperture much too flat, and not 
nearly as round as in most specimens of this species. 

Plsnozbis dilatatus Gould. 

Planordbis dilatalus Gld. (1841), Binney, 1. ¢., p. 131. 

Habitat—New Kvegland to Maryland, Binney; Saint Augustine, 

Fla., tlemphill; ditch at Gainesville, and brook near Enterprise, Lake 

Monroe, Dall. 

This seems to be the commoner small species in Florida. Ihave some- 

thing almost exactly similar from Northern Mexico. 

Planorbis trivolvis Say. 

Planorbis trivolvis Say (1817), Binney, l.c., p. 115. 

Not quoted by Binney from Florida. Poey’s identification of a 

Muban species with it is denied by Arango, who considers it as not 

belonging to the Cuban fauna. The Ilorida specimens are not large, 

but if seems widely spread, and is one of the species common to the 

sinks or natural wells of the interior. Palatka, Johnson’s Sink, Alachua 
County, brook at Enterprise, Dali; marsh near Furguson’s Pass, Hemp- 

hill. Abundant and variable. 

Ameria scalaris Jay. 

Paludina scalaris Jay, Cat Sh., 3d ed., p. 112, pl. 1, figs. 8,9, 1839. 

Physa scalaris Haldeman, Mon., p. 34, pl. iv, £9, 1842. 

Ameria scalaris Dall, Ann. Lye. Nat. Hist. N. Y., p. 356, 1870. 

Habitat—Tampa Bay, Anthony; lverglades, Florida, Jay; Lake 

Eustis, Florida, Wetherby; Saint John’s River at Satsuma, brook: at 

Enterprise, Lake Monroe, Dall. Also in the marl of which the shell 

mounds are built. 

This remarkable form, of which the largest number of relatives are 

found in the southern hemisphere, does not belong to the Physide, but 

to the Limneide. The soft parts resemble those of Planorbis, according 

to Wetherby. It appears to be abundant ag the proper season, which 

is, however, later than most visitors remain in Florida. It is common 

in the shell marl of the Indian mounds, and attains a considerable size 

(15™™) and great solidity. Not all the species are carinated, and some 

of them much resemble a Physa in general outline, though wanting the 

polished surface of that genus. 

Family ANCYLID&. 

Ancylus obscurus Haldeman. 

Ancylus obscurus Hald., Mon., p. 9, pl. 1, f. 4, 1844. 

Habitat.—Nolachucky River, Haldeman; ditch at Gainesville, Fla., 

brook at Enterprise, Lake Monroe, Dall; marsh near Furguson’s Pass, 

Proc. Nat. Mus. 85——18 
ail 
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Florida, Hemphill; Jamaica, West Indies, Adams; Saint Thomas and 
Porto Rico, West Indices, Shuttleworth. 

In concluding this notice of the Limnophila of Florida I would take 

this opportunity of stating that the Limnwa Palmeri, described by me 

from the mouth of the Yaqui River, Gulf of California (Am. Journ. 

Conch., vii, part 2, p. 135, 1871), proves to be a Recluzia, and should be 

called Rh. Palmeri. . 

AURICULACBHA. 

In attempting to identify and name the Auriculacea of the collection 

from Florida I was brought to a standstill by the condition of the no- 

menclature which has been far from correctly used for the American 

species. It was therefore necessary to attempt a revision of it, which 

it is to be hoped may pave the way for a definite and final arrangement. 

It is to be regretted that some of our naturalists have published, and 

continued to use, names which in the same work they stated to be in- 
applicable to the animals under consideration. 

The suborder Basommatophora is divisable into four natural groups, 

characterized by the mode of life: Limnophila, including Chilinide 

Physide, Limnaeide, and Ancylide, (Latia being doubtful as yet); Ak- 

teophila, including Auriculide and Otinide ; Petrophila, with Siphon- 

ariide and Gadiniide ; and Thalassophila with Amphibolide, The value 

of these groups will be differently estimated, but I cannot see my way 

clear to giving them, or any of them, the subordinal value assigned to 

part of them (under other names) by my friend Dr. Paul Fischer in his 

admirable manual now publishing. Most of these names have been 

used in diverse senses by various authors, but in regard to these de- 

nominations applied to larger groups, which vary with the opinions of 

authors, it seems to me impracticable to enforce the law of priority ex- 

cept for groups wholly identical. As for families it would seem best 

always to name them after their most characteristic genus. 

The Akteophila of the United States comprise the following species 

as far as yet known: 

Family AURICULIDZ. 

Shell spiral, with reversed nucleus, with a twisted or plaited colum- 

ella; usually with parietal or labial teeth or lire; texture, calcareous 

or horny; inoperculated, furnished with an epidermis. Tentacles con- 

tractile; eyes sessile at their inner bases; oviparous, phytophagous; 

dermis rugose; living in moist earth (Carychium, Pythia) or near the 

margin of rivers and the sea; never in water, though often where they 

are daily moistened by the tide. Dentition in little curved, numerous 

a 
at laterals, 73? uncini, transverse series—rhachidian, 
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Subfamily AURICULINZ. 

Foot not divided transversely. 

Genus CARYCHIUM Miiller. 

Shell cylindro-conical, minute, one denticle and the usual plait on 

the columella; lip thickened, reflected, sometimes with one or two ob- 

tuse denticles; nucleus hemispherical, immersed; internal septa of the 

Spire persistent or but slightly absorbed; tentacles short, obtuse; the 

eyes sessile at their inner bases; foot entire obtuse behind; muzzle 

bilobed, extending in advance of the foot. Type C. minimum Miiller, of 

Kurope.* (Zool. Dan. Prodr., p. 242, 1776.) 

Genus AURICULA Lamarck. 

Shell large, strong, with thick epidermis; aperture with a large pari- 

etal plication behind that belonging to the columella; a strong parietal 

callus; the outer lip and peristome thickened but not dentate or lirate; 

internal septa partly absorbed. Animal blind, with rather long tentacles 

swelled at the distal end; foot entire, simple. Type Auricula auris- 

mide Lamarck (Prodr., p. Tae 1799). 

Subgenus AURICULASTRUM Fischer. 

Shell smaller, thinner, and smoother; animal with eyes; tentacles 

rather short, subconic ; foot simple. 

Type A. subula Quoy. (Fischer. Man., p. 498, 1883.) 

Auriculastrum pellucens Menke. Plate 18, fig. 8. 

?Auricula Dominicensis Fér., Tabl., p. 103, 1822. 

Auricula pellucens Menke, Syn. Meth. Moll., p. 131, 1830; Bland, Ann. Lye. 

Nat. Hist. N. Y., xi, p. 87, 1874. Not of Reeve. 

?Auricula ceylonica Reeve, Conch. icon. Auricula, No. 5, pl. 2 (as of A. Adams, 

P. Z. S., 1854, p. 10). 

Not Miaicula pallescens Reewe, l. ¢., as of Petit, P. Z. S., 1854, p. 10. 

Habitat.—Demerara, Menke ; Guadalupe Island, West Indies, Bean ; 

Cedar Keys, Fla, Calkins ; Punta Rasa, Prime; Oyster Bay, Hemphill. 

There seems to be some confusion in Reeve, which I have not the 

books and specimens to unravel. There is no likelihood of the Ceylon 

* Carychium exiguum Say, the common form of the United States, has not yet been 

reported from Florida, but doubtless will be found there. The nucleus of this species 
is so little advanced toward a whorl when the regular spire begins that it at first 

seems as if this genus formed an exception to the family rule of having a sinistral 

nucleus. It is, however, only superficially so. In C. minimum the immersion is often 

very recognizable, and some specimens of our species show it better than others. 

The teeth in C. exiguum are often deficient, but the columellar plait always exists, 

though perhaps not visible without breaking the shell. In L. and F. W, Shells of N. 

Am., ii, p. 7, Mr. Binney has taken the bilobed prolongations of the muzzle for an 

anterior division of the foot. Fig. 7 on the same page is very poor, and even inaccu- 

rate. See Plate 18, fig. 14, this volume. 
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shell being transported to the West Indies, and the two may probably 

prove distinct with better material. The animal has an entire foot 

with short tentacles, well developed eyes, and rather short muzzle. It 

was found living by Hemphill and Calkins. In adolescent shells, it is 

clearly seen that the anterior fold is continuous with the inner, and the 

posterior fold with the outer edge of the columella, which edges are 

strongly twisted and respectively continuous with the peristome, the 

space between them being broadly excavated. 

It is probable that this is identical with the species referred to as A, 

PDominicensis by Férussac from Santo Domingo. As that species was not 

described in such a way as to be identifiable, it is probably better to 

retain the well-known name of Menke. 

Genus TRALIA Gray. 

Tralia Gray, Turt. Man. Brit. Sh., 2d ed., p. 21, 1840; P. Z. S., 1847, p. 179; 

Pfr. Zeitschr. fiir Mal., 1853, p. 7. 

Tralia, sp., H. & A. Adams, P. Z. S., 1854, pp. 11-12; Gen. Rec. Moll., 1i, p. 244, 

1855; W.G. Binney, |. ¢.,.1i, p. 16, 1865. 

Voluta, sp., Gmelin, Donovan, Turton. 

Bulimus, sp., Brugiére. 

Auricula, sp., Férussac, Lamarck, D’Orbigny. 

Melampus, sp., Pfr. Mon. Aur. Viv. 1856, p. 46. 

Shell elongated, with a plait on the column and two on the body © 

whor!]; out lip thickened, not lirate ; foot entire, elongated, simple be- 

hind. 

Several sections which were established by H. A. Adams, under this 

genus (Pira, Signia, Persa), according to Dr. Paul Fischer, should be 

united with Melampus. Neither that author nor Mr. Tryon seem to 

have noticed that Tifata H. & A. Adams and Detracia Gray were 

founded on the same type. Ihave seen no reference to observations 

by any one in this country on the living animal of the type of Tralia, 

which is apparently not rare in Southern Florida. 

It is not known to what animal the figure of Tralia given by Binney in 

the Land and Fresh Water-Shells of North America (part 2, p. 16) be- 

longs. It is said to be drawn by Stimpson from a species found in 

Charleston Harbor, and may represent Alexia denticulata, especially as 

the genuine Tralia pusilla is not yet known from so far north. 

Subgenus TRALIA 8S. s. 

Peristome thickened, slightly reflected; anterior parietal lamina 

largest; outer lip sinuous, concavely impressed at the middle with a 

single strong ridge longitudinally revolving into the depths of the ap- 

erture. Type Voluta pusilla Gmelin. 

Tralia pusilla Gmelin. Plate 18, fig. 5. 

Voluta pusilla Gmelin, Syst. Nat., p. 3436, 1789, fide Pfeiffer; Dillwyn, Ree. Sh., 

1, p. 507, 1817. 

Voluta triplicata Donovan, British Shells, pl. 138, 1802. 
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Bulimus ovulus Brugiere, Eney. Meth., 1, p. 339, 1789. 

Auricula nitens Lamarck, An. s. Vert., vi, pt. 2, p. 141, 1822 

Auricula ovula Férussac, Prodr., p. 104, 1821. 

Auricula ovula D’Orbigny, Moll. Cuba, 1, p. 186, pl. xiii, figs. 1-3 (excl. leg. 

tab.). 

Tralia pusilla Gray, Turt. Man., ed. ii, p. 21, 1840. 

Auricula lencodonta Nuttall, MSS. teste Pfeiffer. 

Melampus pusillus Pfr., Mon. Aur. Viv., p. 46, 1856. 

Tralia pusilla H. & A. Ad., Gen. Ree. Moll., ii, p. 244, pl. 82, fig. 8, 1855; W. 

G. Binney, |: c:, i; p: 17; 1865. 

Habitat—Cuba, Martinique, Santa Lucia, D’Orbigny; Cuba, Ja- 

maica, Guadalupe, and Porto Rico, Arango; Bermuda, C. B. Adams; 

Florida, Binney and Stearns ; Sandwich Islands, Pfeiffer (?). 

This species is easily recognized by its pure brown color, three plaits, 

and the single ridge on the inside of the impressed outer lip. 

The names of Gmelin and Brugiére appeared in the same year. Most 

naturalists have followed the former. The much more cheracteristic 

name of Donovan we are unfortunately obliged to reject as a synonym. 

Auricula panamensis of C. B. Adams belongs to the restricted sub- 

genus. It is smaller, more compressed, darker colored, and with a 

more sinuous outer lip than the Antillean shell, but is otherwise extremely 

similar. 
Subgenus ALEXIA Gray. 

Auricula Draparnand, Tabl., p. 53, 1801; Gould, Inv. Mass., p. 199, 1841. 

Alexia Gray (as of Leach MSS.), P. Z. S., 1847, p. 179. 

Ovatella Gray, Turt. Man., 2d ed., pp. 15, 225, 1840; P. Z. S., 1847, p. 179, 

olim; Moquin Tandon, Moll. Fr., ii, p. 415, 1855. Not Ovatella Bivona, 

1882. 

Conovulus Gray, Turt. Man., 3d ed., p. 192, 1857. 

Carychium Blainville, Mai., p. 453, 1825; Michaud, Compl. Drap., p. 73, 1832; 
ex parte. 

Melampus, sp., Jeffreys, Brit. Conch., v, p. 106, 1869. 

Voluta, sp., Montague, Turton, Berkeley. 

zletwon, sp., Fleming. 

Jaminia, sp., Brown. 

Pythia, sp., Gray, 1821; Beck, 1839 (=Phitia Blainville as of Gray). 

Monica H. & A. Adams, Gen. Rec. Moll., ii, p. 247, 1855. 

Shell elevated; outer lip thickened by a ridge of callus within the 

edge; callus simple or denticulated ; no lire or longitudinal ridges ; 
other characters as in Tralia. Type Voluta denticulata Montague. 

Tralia (Alexia) myosotis Draparnaud. 

Auricula myosotis Drap., Tabl., p. 53, 1801; Hist., p. 56, 1805; Jeffreys, Lin. 

Trans, xvi, p. 368. 

Voluta dewtiouluta Montague, Test. Brit., p. 234, pi. 20, fig. 5, 1802; Turton, 
Conch. Dict., p. 234, 1819. 

Acton denticulatus Pema Brit. An., p. 337, 1828. 

Jaminia denticulata Brown, Conch. Gt. Brit., Ist ed., pl. 51, fig. 6, 1827; 2d 
ed., p. 22, pl. viii, f. 6, 1844. 

Jaminia quinguedens Brown, Ist ed., 1. ¢., pl. 51, fig. 11; 2d ed., p. 22, pl. viii, 

fig. i1, 1844. 
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Auricula (Carychium) myosotis Blainvilie, Mal., p. 453, 1825. 

Carychium myosotis Michaud, Compl. Drap., p. 73, pl. 3, figs. 16, 17, 1832. 

Pythia denticulata Beck, Index Moll, p. 103, 1838. 

Voluta refleca Turton, Conch. Dict., p. 250, 1819. 

Carychium (Phytia) myosotis Moquin Tandon, Moll. Fr., ii, p. 417, pl. 29, fig. 33, 

1855. 

Carychium (Ovatella) centiculata Moquin Tandon, 1. c., p. 415, pl. 29, figs. 27-29, 

1855. 

Conovulus (Ovatella) denticulatus Gray, Turton’s Man., 2d ed., p. 225, fig. 144, 

1840; 3d ed., p. 192, fig. 46, pl. 12, fig. 144, 1857. 

Conovulus denticulatus var. myosctis Forbes and Hanley, Brit. Moll., iv, p, 

194, pl. exxv, figs. 4,5. 

Melampus myosotis Jetireys, Brit. Conch., v, p. 106, pl. 98, fig. 2, 1869. 

? Melampus denticulatus Stimpson Sh. of N. Eng., p. 52, 1851 (partly 2). 

Variety ringens Turton. 

Voluta ringens Turton, Conch. Dict., p. 250, 1819. 

Carychium personatum, Michaud, Compl. Drap., p. 73, pl. 15, figs. 42, 43, 1832. 

Auricula tenella Menke, Syn., p. 131, 1830. 

Forma junior. 

Auricula ciliata Morelet, Moll. Portug., p. 77, pl. 7, fig. 4, 1845. 

Alexia setifer Cooper, Proc. Acad. Nat. Sci. Phil., 1872, p. 143, pl. 3, figs. A1-A6. 

Habitat.—Britain; European Seas; Mediterranean; Madeira; Jef- 

freys. Jamaica, West Indies (introduced), Barrett; east coast of the 

United States, probably; not yet clearly determined as distinguished 

from Leuconia bidentata. San Francisco Bay, California (introduced), 

Cooper. 

The synonymy of this species might have been much enlarged, but 

to no particular purpose. Both the animal and its shell of A. setifer 

agree with British examples and not with the form described by Gould, 

which is a Leuconia. It is probable that when search is made, with 

the distinctions kept in view, this species will be found on the eastern 

coast of the United States wherever Leuconia exists, both being doubt- 
less introduced species. I have not heard of either south from New 

York. 

Subfamily MELAMPIN 2. 

Foot transversely divided by a sulcus, generally at about the ante- 

rior third. 
Genus PEDIPES Adanson. 

Pedipes Adanson, Sénégal, p.11, t. 1, figs. G, S, N. 

Pedipes B, Blainville, Man. Mal., 1, p. 452, 1825. 

Polyodonta G. Fischer, Tabl. Syn., p. 127, 1808, ex parte. 

Shell imperforate, solid, globular-conic, few whorled, the last whorl 
much the largest; columella broad, with two strong plications or re- 

volving ridges; one strong parietal tooth, outer lip sharp with a callus 

within its borders usually denticulated or nodulus. Internal septa not 

absorbed. Foot short, simply rounded before and behind, divided by 

a deep suleus; tentacles cylindrical, pointed. Type P. afra Gmelin. 
oe oe 
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This genus is ascribed to Adanson by courtesy, he being a non-bino- 

mial writer not entitled to be quoted insynonymy. It appears to have 

first been adopted by Blainville. It represents in this division of the 

family the Marinula of King, which belongs to the other subfamily. 

Fischer states that a section shows the axis to be hollowed throughout 

its length. 

Pedipes liratus W.G. Binney. Plate 18, fig. 15. 

Pedipes lirata W. G. Binney, Proc. Acad. Nat. Sci. Phil., 1860, p. 154; L. and 

F. W.Sh. N. Am., pt. ii, p. 20, fig. 21, 1865. 

Habitat.—Cape Saint Lucas, Xantus; San Diego, Cal., Orcutt. 

Pedipes unisulcatus Cooper. Plate 18, fig. 6. 

Pedipes unisulcata Cooper, Proc. Cal. Acad. Sci., 1866, p. 294, p. 29. 

Habitat—San Pedro, Cal., Cooper; head of Gulf of California, near 

mouth of Yaqui River, Palmer. 

Pedipes naticoides Stearns. Plate 18, fig. 17. 

Pedipes naticoides Stearns, Proc. Bost. Soc. Nat. Hist., October, 1869, vol. xiii, 

. 108. 

Turbo mirabilis Muhlfeld, Mag. Ges. Fr. Nat. Berlin, viii, p. 8, t. 2, fig. 13 a-b, 

1818; Pfr. Mon. Aur., p. 70 ( Pedipes). 

Pedipes quadridens Pfr., Wiegm. Arch., 1839, 1, p. 357. 

Pedipes ovalis C. B, Ad., Contr., to Conch., p. 41, Oct., 1849. 
Pedipes globulosus C. B. Adams (Mss. ). 

Pedipes tridens Pfr., P. Z. 8., 1854, p. 122; Mon. Aur., p. 72. 

Habitat (naticoides).—Tampa, Stearns; Key West, Hemphill; (mi- 

rabilis) Cuba, Pfeiffer and Gundlach; (ovals) Jamaica, Bermudas, C. 

B. Adams; Guadalupe, Porto Rico, Arango. 

Pfeiffer relegates his P. quadridens to P. mirabilis Muhlfeld. His tri- 

dens was shown by Gundlach to be a young stage of the same. P. ovalis 

was stated by its deseriber to differ from Pfeiffer’s species in being 

slightly more elongated, with the sulcations less marked and the surface 

smoother. A comparison of specimens of Adams’s species with others 

of P. naticoides, shows that these are here also the points of difference. 

Hence it seems likely that P. naticoides is a synonym of P. quadridens 

(= mirabilis). However, as the latter has not been figured, and I have 

not been able to see specimens of the Cuban form, I prefer to retain 
Stearns’s name while indicating its probable synonymy. PP. liratus W. 

G. Binney (1860), from Cape Saint Lucas, Lower California, collected by 
Xantus, and San Diego, Cal., C. R. Orcutt, is very similar, but differs 

slightly in color and arrangement of the teeth. P. wnisulcatus Cooper, 

from California, is quite different and much larger. 

Pedipes elongatus, n.s. Plate 18, fig. 4. 

Shell shaped like Alexia myosotis, but more obtuse; color pale straw- 
color or waxen, with opaquer streaks in the direction of the axis; whorls 

four and a half beside the inverted nucleus, smooth, not inflated, ap- 

pressed against the suture; apex blunt, out of which rises the arch of 
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about one-third of the nucleus; a chink in front of the columellar re- 

flection, but no umbilicus; aperture rather long, rounded in frent, 

pointed behind, outer lip sharp, hardly thickened; columella reflected 

with a solid white callus extended, though thinner behind, across the 

body whorl to the posterior angle of the aperture; columella with two 

teeth, the posterior large, its plane at right angles to the axis, its crest 

extended forward in a curve forming a raised inner edge to the column, 

inside of which is the smaller anterior tooth, its plane parallel with 

that of the larger one ; body whorl with a large, flattened, twisted tooth 
at right angles to the surface on which it stands and with its direction 

following the curve of the whorl inward; lon. of shell, 4 ., of aperture, 

2; max. diam. of shell, 2™. 
Habiiat.—Mareo, Fia., in the moss on a dried-up brackish marsh. 

Collected by H. Hemphill. 

This species at first looks like a young smooth Alexia, but is at once 

distinguished by its columella and apex. It is possible that in older 

specimens the outer lip may be thickened or dentate. In those received 

there is no indication of anything of the kind, but neither is there on 

the specimens of the P. naticoides, which we know has a thickening and 

little tubercle on the outer lip when fully adult. The epidermis is very 

thin and smooth; there is no trace of sculpture; the appression of the 

whorls at the sutures gives them in some lights a marginate aspeet. It 

is more elongate than-any described recent species. 

Genus MELAMPUS Montfort. 

Melampus Monttort, Conchyl., vol. ii, p. 318, 1810. 

Conovulus Lamarck, Extr. @un Cours, 1312, olim; Bowdich, El. Conch., pp. 

28, 63, 1822. 

Type Melampus coniformis Brugitre, = Voluta coffea Linné, Syst. Nat., ed. xii, 

p. 1187, Barbados. 

Subgenus MELAMPUS Ss. 8 

Shell oval conoid, the spire shorter than the last whorl; whorls nar- 

row, the aperture correspondingly sublinear, columella strongly plicate ; 

parietal border with from one to five teeth or ridges; outer lip thin, 

sharp, simple, within lirate to a thickened border behind the peristome; 

anterior margin rounded; the aperture widest anteriorly. Foot trun- 

cate in front, bifid or indented behind; tentacles contractile, subeylin- 

drical, annulately wriukled; muzzle long, emarginate in front; eyes at 

the inner bases of the tentacula. 

Melampus coffeus Linné. Plate 18, fig. 3. 

Dulla coffea Linné, Syst. Nat., ed. x, p. 729, 1758. 

Voluta minutia Gmelin, Syst. Nat., 3436, 1789, ex parte. 

Bulimus coniformis Brugiere, Encycl. Meth., 1, p, 339. 

Conovulus coniformis Lamarck, An. s. Vert., 2d ed. vili, p. 391. 

Melampus fusca Morch, Cat. Yoldi, p. 38, 1852, as of Martyn. 

Auricula coniformis D’Orbigny, Moll. Cuba, 1, p. 187, pl. xi, figs. 4-7, 1841.* 

Melampus coffeus H. & A. Ads., Gen., ii, p. 243, pl. 82, figs, 7, 7a, 1855 

*The legend on the plate has the numbers transposed w ith those of A. ovula. 
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Floridian localities: Bird Key, Jewett; Tampa, Conrad; Punta Rassa, 

Hemphill; Cedar Keys (?) Hemphill. It is quoted from Florida by 

D’Orbigny, Arango, and Binney ; Cuba and Martinique, D’Orbigny ; Ba- 

hamas, Rawson; Jamaica, Porto Rico, Guadalupe, Texas, Mexico, and 

Cayenne, by Arango, also by him, erroneously, from Labrador ! 

The figure in the Genera of recent Mollusca, by A. Adams, whether 

from the position of the animal or otherwise, does not show any bifur- 

cation of the posterior end of the foot. 

The young and adolescent shells are with difficulty separated from 

those of M. flavus of authors. The double parietal lamina is the best 

character, and this is sometimes double in MW. flavus. There is no con- 

stant criterion. aud [ should not be surprised if a larger number of 

specimens would lead to the opinion that they should bear but one 

specific name. This is not the Auricula ovula of D’Orbigny, as supposed 

by Binney, who was apparently misled by the error in the lettering of 

the plate. 

This species is frequently marked by fine revolving striae, especially 

on the spire, where one line is generally present and near the other ex- 
treme. The number of lire varies; they are, however, usually more 

numerous and more evenly distributed than in J. flavus. A form some- 

what more elongated, with more pointed spire and less regular and na- 

merous lire, and with the anterior parietal lamina more frequently 

obsolete or even absent, has been called M. bermudensis. The J. Gund- 

lachi of Pfeiffer from Cardenas, Cuba, is considered distinct by Arango, 

but I have not seen any specimens of it. 

Melampus floridanus Shuttleworth. Plate 18, fig. 2. 

Melampus floridanus Pfeiffer, Mon. Aur. Viv., p. 36, 1856, as of Shuttleworth 

MSS. 
Tralia floridiana H. & A. Adams, P. Z. 8., 1854, p. 11, name only; W. G. Bin- 

Neysrle eh, .p. LO; 1865. 

Melampus floridanus Shuttleworth, Pfr. Mal. Bliitt., 1854, p. 147. Name only. 

Habitat.—Florida Keys, Binney; Clear Lake, Florida, Wetherby ; 

near the town of Tampa, Fla., Stearns. 

Nothing is known of the soft parts of this species which is placed 

here, because its conchological characters do not admit of its association 

with Detracia bulloides, as has been hitherto done by authors. The two 

sharp parietal lamine remove it from that group, and it is therefore 

remanded to Melampus until the soft parts are known. 

Melampus flavus Gmelin. Plate 18, fig. 1. 

Voluta flava Gmelin, Syst. Nat., p. 3436, No. 5, 1789. 

Bulimus monile Brugiére, Eneyel. Meth. 1, p. 338, 1739. 

Conovulus flavus Anton, Verz. Conchyl., p. 48, No. 1768, 1839., 

Auricula monile Lamarck, An. s. Vert., vi, pt. 2, p. 141, 1822. 

Melampus coronatus C. B. Adams, Contr. Conch., p. 41, 1849, testa jun. 

Melampus torosa Mérch, Cat. Yoldi, p.38, 1852; as of Martyn. 

Melampus flavus C. B. Adams, Contr. Conch., pp. 42, 186, 1849. 

Melampus coronulus H, & A. Adams, P. Z.S., 1854, p. 10. 

Melampus flavus W.G. Binney, l.c., 2d part, p. 12, 1865. 
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Habitat.—In Florida, Tampa, Stearns; Key West and Cedar Keys, 
Hemphill; Bahamas, Rawson; Saint Thomas, West Indies, C. B. 

Adams; Cuba, Guadalupe, Porto Rico, Arango; Panama (as Melampus 

Tabogensis Ad.), C. B. Adams; Jamaica (as M. coronatus), C. B. Adams. 
This species is best .distinguished from I. coffeus by its generally 

single parietal lamina, its more irregular and fewer lirg, and in the 

young state, when fresh, by the epidermis rising in little tufts along the 

strong median suleation or revolving groove, which usually marks the 

middle of each whorl! on the spire. This state constitutes the JM. coro- 

natus C. B. Adams. The dark brown West Indian specimens are very 

distinct, and, taken by themselves, seem perfectly so, but Floridian 

specimens vary and are seldom dark brown. They approximate much 

more nearly to M. coffeus, and appear, from the variations in color and 

shape, to hybridize with J. lineatus (bidentatus) Say. M. Tabogensis 

seems undistinguishable from some West Indian varieties. The white 

bands vary trom three to six in number. The revolving grooves or 

strie are more constant and more conspicuous than in M. coffeus, and 

the shell on the whole is smaller. 

Melampus lineatus Say. Plate 18, figs. 9, 12. 

Melampus lineatus Beck, Ind. Moll., p. 107, 1838. 

Melampus bidentatus var. lineatus Say, Journ. Acad. Nat. Sci. Phila., ii, p. 246, 

1222. 

Melampus bidentatus Say, 1. ¢., p.245, and most American authors. Not of Mon- 

tague. 

Auricula cornea Deshayes, Encyc. Méth., ii, p. 90, 1830. 

Melampus corneus Stm., Sh. of N. Engl., p. 51, 1851. 

Auricula biplicata Deshayes, 1. ¢., p. 91, 1830. 

Auricula jaumei Mittré, Revue Zool., 1841, p. 66. 

Melampus borealis Pfeiffer. Not of Conrad. 

Auricula bidentata Gould. Not of European authors, 

Habitat —Coast of the United States from New England to Texas; 

Saint Augustine, Cedar Keys, Tampa Bay, in Florida, Hemphill; 

Saint Thomas, West Indies, C. B. Adams, in Nat. Mus. coll.; Tortola, 
Kjaer. On salt marshes and generally near the sea. 

This is a very distinct species in the north; the southern specimens 

frequently vary toward J. flavus, and perhaps hybridize, as they are 

found in the same localities. 

The name by which this species is usually known to American authors 

is generally admitted to be objectionable by those who have looked 

into the synonymy. It has been retained rather because the name of 

corneus Was considerably later and out of courtesy to the father of 

American conchology. It does not seem to have been noticed that 

Say’s other name, which was applied to the northern variety and is of 

equal date, could advantageously be used. 

The species is generally but not always provided with one parietal 

and one columella tooth. There are sometimes two parietal teeth. Say 

describes the southern form (his lidentatus) as having the posterior end 
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of the foot bifid. The northern form (his lineatus) is stated by Binney 
to have it obtusely pointed. There is here a discrepancy worthy of 

investigation. If the bifurcation of the foot is a merely individual vari- 

ation or due to the influence of certain localities or temperatures on the 

specimens subjected to them and found in them only, it ought to be 

known, 

The following species of J/elampus are in the collection of the Na- 

tional Museum from the western coast of America, and seem to be dis- 

tinct from each other and from the foregoing eastern species : 

Melampus Bridgesi Carpenter, Panama. 

Melampus trilineatus C. B. Adams, Panama: 

Melampus olivaceus Cpr., San Pedro, Cal., to San Diego, and at Mazatlan. Plate 

18, fig. 16. 

This looks toward J. lineatus Say on the one hand, and toward MM. 

coffeus onthe cther. It is, however, fairly well distinguished from either. 

There are sometimes four parietal folds beside that on the columella. 

Subgenus LEUCONIA Gray. 

Leuconia* Gray, Turton Man., 2ded., p. 227, 1840, (no descr.); P. Z.S., 1 

179; Turton Man., 3d ed., p. 195, 1857. 

Volula, sp., Montague, 1803. Pedipes, sp., Clark. 

Jaminia, sp., Brown; not Risso, 1827. 

Ovatella, sp., Bivona, Nuove gen., pp. 9, 22, 1832. 

Auricula, sp., Férussac, tab. Moil., p. 103; Gray, Jeffreys, &c. 

Acteon and Volvaria, sp., Fleming, Brit. Anim., pp. 333, 337. 

Melampus, sp., Jeffreys, Brit. Conch., v, p. 104, 1869. 

Alexia, sp., Binney, L. and F. W. Shells of N. Am., pt. ii, p. 4, 1865. 

Shell small, ovate; spire produced, pointed; smooth, with a thin 

epidermis; columella twisted with one or two parietal plates, the ante- 

rior much the stronger, outer lip thickened, sometimes with one denti- 

cle on the callus; foot subtruncate or rounded behind, transversely 

divided at about the anterior thirdbelow. Type Voluta bidentata Mon- 

tague. 

47, p. 

Melampus (Leuconia) bidentatus Montague. Plate 18, fig. 13. 

Voluta bidentata Montague, Suppl. Test. Br., p. 100, pl. 30, f. 2, 1803. 

Auricula micheli Mittré, Rev. Zool., 1841, p. 66. 

Auricula dubia Cantraine, Bull. Brux., ii, p. 383. 

Ovatella bidentata Bivona, Nuove Gen., p. 22, 1832. 

Auricula erosa Jeffreys, Linn. Trans., vol. xvi, p. 269. 

Melampus borealis Conrad, Am. Journ. Sci., 2d series, xxiii, p. 345, 1833. 

Auricula denticulata Gould, Invert. Mass., p. 199, fig. 129, 1841. Not of Mon- 

tague. f 
Alexia myosotis Binney, L. and F’. W. Shells N. Am., partii, p. 4, 1865. Not 

of Draparnaud. 

Auricula Sayii Kuster in Chemnitz, Conch. Cab., ed. 2, p. 49, pl. vi, figs. 14, 15. 

Leuconia Sayii A. Adams, P. Z.8., 1854, p. 36, No. 2; Pfr. Mon. Awriculacea, p. 157. 

? Auricula Bivone Philippi, Moll. Sicilie, ii, p. 118, 1844. 

Melampus bidentatus Jeffreys, Brit. Conch., v, p. 104, 1869, Not of Say. 

4 

*A genus Leuconia has been erected among sponges, I believe, by Heckel. I would 

suggest for it the modified form Leuconella. 
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Habitat.—Western shores of British Islands from Shetland to Sark, 

and southward to Madeira, the Mediterranean and Adriatic Seas. In- 

troduced on the coast of New England, North America. 

This species differs from Jelampus only in the form of the shell, which 

is more elongate, and in the absence of lire on the outer lip. The poste- 

rior part of the foot shows a slight tendency to indentation, but not less 
than some species of Melampus, as it appears this character is somewhat 

variable. . The shell, except in its smoother epidermis and obsolete 

posterior parietal denticle, is almost exactly like the lighter colored 

forms of Alexia myosotis, a fact which has led to much confusion. 

There is often a single projecting point on the thickened outer lip, more 

frequently in American than in European specimens. The posterior 

denticle, too, is more frequently developed in American examples. Mr. 

Binney, while recognizing that the description of the animal by Dr. 

Gould did not agree with that of the genus Alexia, nevertheless referred 

the species to Alexia myosotis. 

I have very little doubt that Kuster’s description was intended for 

this shell; his figure does not agree with his text, but, nevertheless, 

might have been badly drawn irom a short stout specimen of this 

species. 

It is probable that the true Alexia myosotis is found on the coast of 

New England with this shell and that they have been confounded with 

each other. This can only be determined by an examination of the 

living animal, but some specimens of the shells I have seen exactly 

agree with the Alexia. Both of them have probably been introduced 

on ballast or otherwise from Europe. It is very probable from Dra- 

parnaud’s text that he may have confounded the shells of the two forms, 

but he carefully describes the animal of his Awricula myosotis, and this de- 

scription says nothing of the division of the foot, which he certainly 

would have noticed had he examined living specimens of Leuconia. 

The dentate form (var. ringens Turton and Jeffreys) was not known to 

him and was described by Michaud, in his supplement to Draparnaud’s 

work, issued in 1839, as Carychium personatum. 

The name to be adopted for the group we have termed Leuconia is 

still somewhat doubtful. I have been unable to examine Bivona’s 

pamphiet in which the gents Ovatella is described. The only references 

to it which convey much information are those of Philippiand Gray. In 

Turton’s Manual Dr. Gray refers to Ovatella as the equivalent of Alexia 

as late as 1857, perhaps following Moquin Tandon, but ten years before 

he had referred to “ Ovatilla Bivon” as in part equivalent to Leuconia, 

and to Alexia as equal to “ Ovatella Gray, 184%, not Bivon” (P. Z. 8., 

1847, p.179). Philippi quotes Bivona for Ovatella bidentata Bivona non 

Montague (= O. Bivone Phil.), which is Bivona’s third species, his first 

being O. polita (= Auricula (Melampus) conoidea Fér. fide Philippi), his 

second being O. punctata Bivona (= Auricula Firminii Payr. fide Phil- 
ipp?, = Monica H. & A. Adams), while another of Bivona’s species is 
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supposed to be an Odostomia. Under the circumstances it would seem 

probable that Bivona’s genus was a heterogeneous assembly, and that 

he did not name any type, and that it were better to defer its adoption 

or rejection until its scope can be definitely ascertained. If his first 

species be taken as type Ovatella would be synonymous with Melampus. 

There are two species of Leuconia described by Pfeiffer from Cuba, of 
which the collection contains no specimens. 

Subgenus DETRACIA Gray. 

Detracia Gray, Turton’s Man., ed. 2, p. 20, 1840. 

Tifata H. & A. Adams, Gen. Rec. Moll., ii, p. 245, Sept., 1855. 

Tornatella, sp., Férussac. Tralia, sp., Binney after Adams. 

Shell elongated, solid, rounded to a point at both ends; parietal re- 

gion with a thin callus but no teeth or lire; one strong plait on the 

columella; aperture very narrow; outer lip lirate within, simple and 

acute at the margin. Type Voluta bulladides Montague. 

Melampus (Detracia) bulicides Montague (em.). Plate 18, fig. 7. 

Voluta bulladides Montague, Test. Brit., p. 339, pl. 30, f. 4, 1803. 

Auricula multivolvis Jeffreys, ef. Brit. Conch, v, p. 109, 1869. 

Auricula cingulata Pfr., Wiegm. Arch., 1, p. 251, 1840. 

Auricula oliva D’Orbigny, Moll. Cuba, i, p. 189, pl. xili, figs. 8-10, 1841. 

Melampus bulla Lowe, Beck Ind. Moll, p. 108, 1838. 

Auricula stenostoma Kuster, 2d ed., Chemn. Conch. Cab., p. 40, pl. 6, figs. 4-6 

(olim in index). 

Melampus cingulatus Pfr., Mon. Aur. Viv., p. 18, W. G. Binn., Terr. Moll. U. S., 

vol. iv, p. 161, pl. Ixxv, figs. 12, 13, 1859. 

Tralia cingulata W. G. Binney, L. and F. W. Sh. N. Am., ii, p. 18, 1865. 

Melampus variabitis Gassies, fide Rve. Conch. Icon. Aur., pl. vi, f. 46. 

Melampus Poeyi Pfr., Zeitschr. fiir. Mal., p. 126, 1853; Mon. Aur. Viv., p. 17, fide 

Arango, Moll. Cubana, p. 58. 

Detracia bulladides Gray, Turt. Man. Brit. Sh., p.20, 1840; P.Z.8., 1847, p. 179. 

Detracia cingulata Fischer, Man., p. 501, 1883. 

Tifata cingulata H. & A. Adams, Gen. Ree. Moll., ii, p. 245, 1855. 

Habitat.—Florida, Bartlett; Cedar Keys, Stearns; Key West, Hemp- 

hill, Captain Pickering; West Indies, various authors; Cuba, Arango; 

New Caledonia, Reeve (?). 

I cannot discover any printed description of the soft parts of this 

species. It is put with the Tralias, which have the foot not transversely 

divided and not bifid behind, by the brothers Adams, and with Melampus, 

which has the opposite characters, by Fischer. As the latest authority, 

I follow the latter; but the facts should be determined by some one on 
the ground from the living animal, as alcoholic specimens are often so 

contracted as to be difficult to properly interpret. The nucleus is in- 

verted; the microscopic revolving lines are often wanting over the 

greater part of the whorl. 

Montague and Jeffreys described exotic specimens under the erro- 

neous idea that they were British. It is believed to be confined to the 

Antillean region. 
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Subgenus SAYELLA Dall. 

Shell small, thin, subfusiform; spire elevated, last whorl contracted; 

nucleus immersed; columella continuous with the anterior margin of 

the aperture, and twisted to form one strong spiral ridge entering the 

volutions; no parietal teeth or callus; outer lip thin, sharp, without in- 

ternal lire, thickening, or denticulations. Soft parts unknown. Type 

Leuconia Hemphillit Dall. 

This section is distinguished by its characters from any other of either 

eroup of the family. It seems nearest Blauneria by the characters of 

the shell, but indicates a medium between that group and Detracia. It 

is named in honor of Thomas Say, the father of American malacology. 

The confused state of the manuals of American land shells on the sub- 

ject of the Auriculidw is my excuse for placing it in a group where by 

subsequent investigation I find it cannot remain. 

Sayella Hemphillii Dall. Plate 18, fig, 11. 

Leuconia Hemphitllit Dall, Proc. U. S. Nat. Mus., 1883, p. 323, plate x, fig. 6, Dee. 

1883. 

Habitat.—Cedar Keys, Fla., on mudflats, Hemphill. 

Sayella Crosseana, n.s. Plate 18, fig. 10. 

Shell minute, slender, ivory white, with longitudinal subtranslucent 

pencillings and a suffusion of dark brown on the columella, fading away 

toward the periphery of the base; whorls five and a half beside the 

immersed nucleus, which is glassy; surface polished, faint strie of 

growth evident; whorls flattened, the last about half the length of the 

shell, the aperture slightly contracted, or rather the coil of that part 

more compact than the antecedent whorl; suture very distinct, with 
the whorl behind it a little swelled and the whorl before it smoothly 

appressed; apical turns a little inflated; apex blunt, with the im- 

mersed nucleus half buried in it; aperture simple, smooth, not very 

sharp edged, the margin rounded into the twisted, thickened-edge of 

the columella; base radiately striate imperforate. Lon. 2.5™™; lat. 

1.0"; aperture slightly oblique, 0.75™™, 

Habitat.—Florida, Col. E. Jewett, one specimen. This remarkable 

little shell is about one-fourth the size of Cionella acicula Binney, which 

name had been attached to it. Its relations are evident, the nucleus 
and the twisted columella, the diminished last whorl, general form and 

even the columellar coloration all repeat in miniature the characteristic 

features of Sayella Hemphillii. It may be thought absurd to put such 

a shell into a subgenus of Melampus, and it is possible that the subgenus 

proposed may eventually take higher rank, but in the absence of any 

knowledge of the soft parts, and of important characters in the shell, 
it seems better to take a conservative course. From Ferussacia, Acicula 

and Geostilbia and their allies this little shell is distinguished by its 

sinistral nucleus which places it in a widely different group. From 

Blauneria its dextral shell and conchological features appear to sufii- 

ciently distinguish it. It is named in honor of the distinguished French 
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conchologist and naturalist, M. Hippolyte Crosse, of Paris, whose labors 

have ameliorated every department of malacology. 

The exact locality of this shell is not known, but it is probable that 

Colonel Jewett collected it with other minute shells on one of the Keys. 

It was presented by him to Dr. R. E. C. Stearns, and acquired by the U. 

S. National Museum with the Stearns collection. 

Genus BLAUNERIA Shuttleworth. 

Blauneria Shuttleworth, Berner Mitth. Diagn. Neue. Moll, p. 148, 1854. 

Foot simple, pointed behind, transversely sulcated (?); tentacles short, 
cylindrical, eyes behind and above their bases; shell ovate elongate, 

sinistral, thin, aperture long, narrow; peristome slightly thickened, 

outer lip slightly incurved in the middle, continuous with the twisted 

subtruncate columella; one strong, parietal fold, with a thin callus on 

the body whorl; last whorl the largest, suture indistinct, appressed. 

Type B. heteroclita Montague. 

The suleation of the foot in the typical species does not seem to have 

been recorded, though it is known to exist in B. gracilis Pease, accord. 

ing to Dr. Paul Fischer. 

Blauneria heteroclita Montague. Plate 17, fig. 6. 

Voluta heteroclita Montague, Test. Brit. Suppl., p. 469, 1808; Laskey, Wern. 

Soc. Mem., 1, p. 398, pl. vili, fig. 12 (3 views), 1809. 

Achatina? pellucida Pfr., Wiegm. Arch., 1, 1840, p, 252. 

Tornatellina cubensis Pfr., Symb. ad Hist., ii, p. 130. 

Blanneria pellucida Shuttleworth, 1. c., 1854; Pfr. Mal. Bliitt., i, p. 152, 1854 ; Mon. 

Aur., p. 153, Binney, L. and F. W. Sh. N. Am., ii, p. 21, f. 22, 1865. 

Blauneria heteroclita Arango, Moll. Cubana, p. 60, 1878. 

Odostomia? cubensis Poey, Mem., i, pp. 394, fide Binney. 

Habitat.—Cuba, Jamaica, Porto Rico, Arango; Tampa Bay, Florida, 

Jewett and Stearns; in damp moss of dried-up brackish swamp near 

Marco, Fla., Hemphill; introduced into England, Laskey. 
IT understand from Mr. Tryon that he suspects the Cuban shell to be 

different from the British and Floridian specimens, but all that I have 

seen seem to belong to one species, and the various figures seem to 

agree very well together. 

PETROPHILA. 

Family SIPHONARIID&. 

Siphonaria alternata Say. 

Patella alternata Say, Journ. Acad. Nat. Sci. Phil., v, p. 215, Feb., 1826. 

Siphonaria alternata Say, Am. Conch., pt. iv, pl. 38, 1832; Binney’s ed., pp. 124, 

192 pl. 38; Binney L. and F. W. Sh. of N. Am., ii, p. 153, fig. 254, 1865; 

Dall, Am. Journ. Conch. vi, p. 32, pl. iv, fig. 10, 1870. 

Variety brunnea Hanley. 

Siphonaria brunnea Hanley, P. Z. S., 1858, pp. 24, 151. 

Habitat.—Florida, Sarasota Bay and Islands., Hemphill and others ; 

Bermuda (typical), C. B. Adams; Bermuda (variety) Rawson, in Stearns’s 

collection. 
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This species does not seem to be common. The finest I have seen are 

from Bermuda. The variety shows more brown inside, but otherwise 

agrees with the type. Binney’s figure is extremely bad. 

Siphonaria lineclata D’Orbigny. 

Siphonaria lineolata D’Orbigny, Moll. Cuba, i, p. 232, pl. xvii, figs. 13-15, 1842. 

Siphonaria brasiliana Reeve, Mon. Siph.. pl. iv, fig. 17, Mar., 1856. 

Siphonaria naufragum Stearns, Proc. Bost. Soc. Nat. Hist., xv, p. 23, Jan., 
1872. : 

Patella leucopleura Arango (exparte?), Moll. Cubana, p. 230, 1880. 

Habitat—Amelia Island, Hast Florida, Stearns; Cuba, D’Orbigny; 

Rio, Reeve; Saint Augustine, Fla., Hemphill. It is unfortunately too 

certain that this fine species first described from North America by my 

friend Dr. Stearns is identical with that described and figured from 

Cuba by D’Orbigny. Specimens marked Braziliana Reeve, by Mr. 

Cuming, in the National Museum collection, do not appear to differ spe- 

cifically, and another form from the Cape Verde Islands also runs very 

close to this one. Why Arango should have referred this species to 

Patella leucopleura is not clear; probably he had not examined authen- 

"tie specimens. 

Siphonaria picta D’Orbigny. 

S. picla D’Orbigny, Voy. dans ?Am. Méridionale, Moll., 1889; Moll. Cuba, 1, p. 

981, 1842. 

This species, reported from Rio and from Cuba by D’Orbigny, has 

not yet been reported from Florida, but will doubtless eventually be- 

found on the southern Keys. 

Siphonaria ferruginea Reeve. 

Siphonaria ferruginea Reeve, Mon. Siphon., pl. v, fig. 26, 1856. 

No habitat was given by Reeve for this species, but a specimen 

which seems to belong to it was received from Strebel by the U. S. Na- 

tional Museum, in 1866, as collected at Vera Cruz, Mexico. It doubt- 

less will be found to occur elsewhere on the American coast. 

Family GADINIIDZ. 
Gadinia carinata Dall. 

Gadinia carinata Dall, Am. Journ. Conch., vi, p. 18, pl. iv, figs. 12, 13, 1870. 

Habitat —Aspinwall, Dr. Palmer; Barbados, U.S. Nat. Mus.; Cuba, 

Casey. 

We may reasonably expect to find this rare and only Antillean spe- 

cies of the genus on the Florida Keys. At all eventsit should be care- 

fully looked for. 

Family ONCIDIID 2. 

Onchidium floridanum n.s. 

To Mr. Hemphill is due the credit of adding this genus to the fauna 

of eastern North America. The specimens arrived as this paper is 
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going through the press and a detailed description must be deferred. 
The following notes, however, will indicate its external characters: 

When living, the creature is of a uniform slaty blue, the under parts 

bluish white, with a greenish tinge to the veil. The surface appears 

beauiifully smooth and velvety without dorsal tubercles; just within 

the slaty margin of the mantle is a single row of about (in all) one 

hundred whitish elongated tubercles. When crawling, it is of an oval 

shape about an inch long, and two tentacles extend forward beyond 

the mantle margin, resembling the oculiferous ones of Vaginulus flori- 

danus. Iy spirits the surface is still smooth, but numerous circular 

hardly-elevated domelets cover the back, each appearing to contain 

one of the dorsal eyes described by Semper. ‘The tentacles are entirely 

retracted; a narrow veil, with lightly escalloped edge, precedes the 

head; the muzzle is not prominent, is indented in the middle and 
puckered at the edges. The foot is about one-third wider than the 

mantle at each side of it. There is no jaw. The penis resembles that 

of Siphonaria in form and position. The animal exudes very little 

mucus. It was found on rocks between tides associated with Chiton 

piceus. Fifteen specimens were found at Knight’s Key by Hemphill. 

Onchidium indolens of Couthouy (Rio) and O. armadillo of Morch differ 

from the above in coloring. The latter, described from St. Thomas, 
has a very different dorsal surface. No others are known from East 

America. It would seem as if the small northern species, possessing a 

jaw like O. boreale Dall and O. celticum Cuvier, might appropriately be 

separated from the agnathous tropical forms as a subgenus, for which 

the name of Onchidella might be revived in a restricted sense. 

Family CORBICULIDZ. 

Sphaerium contractum Prime. 

Sphaerium contractum Prime, Am. Corbicul., p. 48, fig.°46, 1865. 

Habitat.—Brook near Enterprise, Lake Monroe, Florida, Dall; Ala- 
bama, Showalter. 

Pisidium abditum Haldeman. 

Pisidium abditum Haldeman, Proc. Acad. Nat. Sci. Phil., i, p. 53, 1841; Prime, 
Mer. POS. fl. 72. 

Habitat—In Florida, Pensacola, Hemphill; river near Palatka, Dall; 
spring near Tampa, Stearns; North America in general, from New Eng- 

land to Honduras, New Jersey to California, Prime. 

This species seemed abundant, and was the only one of the genus 

observed by me in Florida. 

WASHINGTON, July 1, 1885. 

Proc. Nat. Mus. 85——19 
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A LIST OF THE MESOZOIC AND CENOZOIC TYPES IN THE .COL- 

LECTIONS OF THE U. S. NATIONAL MUSEUM. 

By JOHN BELKNAP MARCOU. 

This list contains all the original types that I have been able to find 

in the collections of the National Museum. Many of the original labels 

have been lost or misplaced, and reidentification has frequently been 
necessary. This work has often been attended with some difficulty, owing 

to unsatisfactory descriptions and inaccurate figures. Many of the 

types which should be here have disappeared, sometimes altogether, 

but sometimes only one or more of the type specimens have® been lost 

and the remainder found. AJl the specimens mentioned in this listhave 

been carefully compared with the descriptions and figures referred to, 

they have been accurately and safely labeled, and can be seen at the 

National Museum. It is very probable that a few more of these type 

specimens may be found during the arrangement of the remainder of 

the collections, but only very few can be found in this way, as all the 

drawers have been searched especially for them. A small piece of green 

glazed paper has been pasted on every figured side of a specimen, and 

the Museum number, corresponding to a copy of the label in the Mu- 

seum register, has been painted on every specimen; when the fossils are 

too small to admit of this, they have been inclosedin a glass tube and the 

number painted on it. The label contains the formation and locality, in 

addition to the information given in this list. I have not attempted to 

give the different horizons at which the fossils occur, as these are often 

very uitcertain, except in a few instances in the Cretaceous, where they 

have been given according to Messrs. Meek, White, and Whitfield. I 

am under obligations to Dr. C. A. White, without whose knowledge of 

the collections it would have been impossible for me to identify many 

of the types recorded here. 

LIST OF THE WORKS REFERRED TO. 

Bull. U. S. Geol. & Geogr. Surv. Terr. = Bulletin of the United States Geological and 
Geographical Survey of the Territories, F. V. Hayden, U. 8S. geologist in charge, 

Washington, D. C. 

Bull. U. S. Geol. Surv. = Bulletin of the United States Geological Survey, Washing- 

ton, D. C. 
llth Ann. Rep. U. 8S. Geol. & Geogr. Sury. Terr. = Eleventh Annual Report of the 

United States Geological and Geographical Survey of the Territories, Washing- 

ton, D. C. 

Geol. Sury. California, Geology, Vol. I = Geological Survey of California, Geology, 
Volume I, Report of Progress and Synopsis of the Field-Work from 1860 to 1864, 

by J. D. Whitney, State geologist, Philadelphia, Pa. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172 = Paleontology of the Upper 

Missouri, Smithsonian Contributions to Knowledge No. 172, Washington, D.C. 

Proc. Acad. Nat. Sci. Philad. = Proceedings of the Academy of Natural Sciences of 

Philadelphia, Philadelphia, Pa. 
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Proc. U.S. Nat. Mus. = Proceedings of the United States National Museum, Washing- 

ton, D.C. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean = Reports of Ex- 

plorations and Surveys to Ascertain the Most Practicable and Economical Route 

for a Railroad from the Mississippi River to the Pacific Ocean, Washington, 

D. C. 

Rep. Expl. Great Basin of Utah, J. H. Simpson = Report of Explorations across the 

Great Basin of the Territory of Utah for a Direct Wagon-Route from Camp Floyd 

to Genoa, in Carson Valley, in 1859, by Capt. J. H. Simpson, Washington, D.C. 

Rep. Geogr. & Geol. Expl. & Surv. West 100th Meridian = Report upon Geographical 

and Geological Explorations and Surveys West of the One Hundredth Meridian, 
in charge of First Lieut. George M. Wheeler, Washington, D.C. 

Rep. Geol. Black Hills of Dakota = Report on the Geology and Resources of the Black 
Hills of Dakota, J. W. Powell in charge, Washington, D.C. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell= Report on the Geology of the Eastern 

Portion of the Uinta Mountains anda Region of Country Adjacent Thereto, by J. 

W. Powell, Washington, D.C. 

Rep. Geol. Expl. 40th Parallel = Report of the Geological Exploration of the Fortieth 

Parallel, by Clarence King, U.S. geologist, Washington, D. C. 

Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, Vol. IX =Report of the United States 

Geological Survey of the Territories, F. V. Hayden, U.S. geologist in charge, 4to 

series, Washington, D.C. 

Rev. Foss. Ostreide N, A.A Review of the Fossil Ostreidz of North America, and a 

Comparison of the Fossil with the Living Forms, by Charles A. White, in Fourth 
Annual Report of the Director of the United States Geological Survey, Wash- 

ington, D.C. 

Rev. Non-Marine Foss. Moll — A Review of the Non-Marine Fossil Mollusca of North 

America, by Charles A. White, in Third Annual Report of the Director of the 

U.S. Geological Survey, Washington, D.C. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr. = Twelfth Annual Report of the United 

States Geological and Geographical Survey of the Territories, by F. V. Hayden, 
U.S. geologist, Washington, D. C. 

U. S. & Mex. Bound, Survey, Vol. [= United States and Mexican Boundary Survey, 
Report of William H. Emory, Washington, D.C. 

TRIASSIC SPECIES. 

Acrochordiceras hyatti Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 124, pl. xi, figs. 5, a. Mus. No. 
12514. 

Arcestes ? White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 117. Mus. No. 8194. 

Arcestes ? cirratus White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 116. Mus. No. 8192. 

Arcestes gabbi Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, parti, p. 121, pl. x, figs.6, a. Mus. No. 12523. 

Arcestes ? perplanus Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, parti, p. 120, pl. xi, figs. 7, a. Mus. No. 12531. 

Aviculopecten ? altus White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Sury. Terr., p. 110, pl. xxxii, fig. 3a. Mus. 
No. 6189. 

Aviculopecten ? idahoensis (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 110, pl. xxxii, fig. 2a. Mus. No. 

8187. 
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TRIASSIC SPECIES—Continued. 

Aviculopecten? pealei White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 109, pl. xxxii, fig. 4a. Mus. 

No. 8188. 

Clydonites leevidorsatus (Hauer sp.) Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p.109, pl. x, fig.7,a. Mus. No. 12522. 

Discina sp. und. Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 99, pl. x, figs. 3,a. Mus. No. 13387. 

Eutomoceras laubei Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 126, pl. x, figs.8,a. Mus. No. 12528. 

Gymunotoceras blakei (Gabb sp.) Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p.113, pl. x, figs. 10,a,b; pl. xi, 

figs.6, a. Mus. No. 12512. 

Gymnotoceras rotelliforme Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 111, pl. x, figs. 9,a. Mus. No. 

12526. 

Halobia (Daonella) lommeli (Wissman) Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 100. (Marked as types by Meek, 

but are not the figured specimens.) Mus. No. 12518. 

Meekoceras aplanatum White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 112, pl. xxxi, figs. la-d. Mus, 

No. 8185. 

Meekoceras gracilitatis White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 115, pl. xxxi, figs. 2a-d. Mus. 
No. 8182. 

Meekoceras mushbachianum White. 
12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 114, pl. xxxii, figs. la-d. Mus. 

No. 8186. 

Modiomorpha ? lata Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 103, pl. x, fig. 2. Mus, No, 12519. 

Modiomorpha ? ovata Meek? 

Rep. Geol, Expl. 40th Parallel, vol. iv, part i, p. 103, pl. x, figs.1,a. Mus. No. 1253. 

Orthoceras blakei (Gabb ?) Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 104, pl. x, fig.11. Mus. No. 12516. 

Sphera whitneyi Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 102, pl. x, figs. 4,a, b. Mus. No. 

12511. Fig. 4c. Mus. No. 12524. 

Spirifera (Spiriferina ?) alia H. & Whitf. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 281, pl. vi, fig.17. Mus. No. 12671. 

Terebratula angusta (H. & Whitf.) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 109. Mus, No. 8191. 

Terebratula humboltensis (Gabb) H. &. Whitf. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 282, pl. vi, figs. 22-24. Mus. No. 

12533. 

Terebratula semisimplex White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 108, pl. xxxi, figs. 3a-c. Mus. 

No. 8190. 

Trachyceras judicaricum (Mojsisovics) Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p, 118, pl. xi, figs. 1,a. Mus. No. 12529. 

Trachyceras whitneyi (Gabb sp.) Meek. 
Rep. Geol, Exp]. 40th Parallel, vol. iv, p. 116, pl. xi, figs. 3,4. Mus. No. 12527. 
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JURASSIC SPECIES. 

Ammonites cordiformis Meek. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 122, pl. v, figs. 2a-c. 

Mus. No. 203. 

Ammonites cordiformis (M. & H.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 378, pl. vi, figs. 22, 23. Mus. No, 12345. Figs. 

20, 21. Mus. No. 12294. 

Ammonites cordiformis var. distans Whitf. 

Rep. Geol. Black Hills of Dakota, p. 380, pl. vi, fig. 25. Mus. No. 12308. 

Ammonites henryi Meek. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 123, pl. iv, figs. 9a-c. 

Mus. No, 314. 

Ammonites pickeringi Dana. 

U. S. Expl. Exp., vol. x, geology, p. 721, pl. xv, fig. 5. Mus. No. 3582. 

Amussium aurarium Meek. 

Geol. Surv. California, geology, vol. i, p. 478, pl. i, figs. 6,a. Mus. No. 7831. 

Astarte? inornata (M. & H.) Meek. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p.9, 4pl. ili, figs. 12a, b. 

Mus. No. 202. 

Astarte packardi White. 
12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 149, pl. 37, figs. 6a,b. Mus. 

No. 8361. (Casts original in collection of Professor Packard. ) 

Asterias ? dubium Whitfield. 

Rep. Geol. Black Hills of Dakota, p. 344, pl. iii, fig. 3. Mus. No. 12325. 

Aucella concentrica Fischer var. White. 

Juras. Neocomian. Bull. U.S. Geol. Surv., No. 4, p. 101, pl. vi, figs. 2-12. Mus. 

No. 12360. 

Aucella erringtoni (Gabb sp.) Meek. 

Geol. Surv. California, geology, vol. i, p. 479, pl. i, figs. 2a, [5, e]. Mus, No. 

7831, 

Avicula (Oxytoma) mucronata (M. & H.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 357, pl. iv, figs. 1, 2. Mus. No. 12342, 

Aviculopecten? superstrictus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 144, pl. xxxvii, figs. 4a, b. Mus. 

No. 8173. 

Aviculopecten (Eumicrotis) augustensis H. & Whitf. 

Geol. Expl. 40th Parallel, vol. iv, part ii, p. 288, pl. vii, fig. 15. Mus. No. 12547, 

Aviculopecten ? Eumicrotis augustensis H. & Whitf. 

Geol. Expl. 40th Parallel, vol. iv. part ii, p. 288 [pl]. vii, fig. 14]. Mus. No. 12513. 

Belemnites densus (M. & H.) Meek. 

Pal. Upper Missouri, <Smithsonian Cont, to Know. 172, p. 126, pl. iv, fig. 10c; 

pl. v, figs. 1b-d, f-i. Mus. No. 195. 

Belemnites densus (M. & H.) Whitf. 

Rep. Geol. Black- Hills of Dakota, p. 381, pl. vi, figs. 15-19. Mus. No. 12293. 

Belemnites macritatis White. 

Juras. Neocomian. Bull. U.S. Geol. Surv., vol. i, No. 4, p. 102, pl. vi, figs. 13, 14. 

Mus. No. 12361. 

Belemnites nevadensis Meek. 

Geol, Expl. 40th Parallel, vol. iv, parti, p. 138, pl. xii, figs. 7,a, b. Mus. No. 12515. 

[Figs. 8, a, b.] Mus. No. 12517. 
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JURASSIC SPECIES—Continued. 

Camptonectes bellistriatus (Meek) Whitfield. 

Rep. Geol. Black Hills of Dakota, p. 351, pl. iv, fig. 7. Mus. No. 12339. 

Camptonectes extenuatus (M. & H.) Meek. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 78, pl. iii, fig. 6. Mus, 

No. 221. 

Camptonectes extenuatus (M.& H.) H. & Whitf. 

Geol. Expl. 40th Parallel, vol. iv, part ii, p. 290, pl. vii, fig. 18. Mus. No. 12552. 

Camptonectes extenuatus (M. & H.) Whitf. 
Rep. Geol. Black Hills of Dakota, p. 353, pl. iv, fig.4. Mus. No, 12335. 

Camptonectes pertenuistriatus H. & Whitf. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 291, pl. vii, fig. 17. Mus. No. 12535. 

Camptonectes platessiformis White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 143, pl. xxxvii, fig. 5a. Mus. 

No. 8179. 

Camptonectes stygius White. 

Rep. Geogr. & Geol. Expl. & Sury. west 100th Meridian, vol. iv, p. 164, pl. xiii, 

figs. 2a-c. Mus. No, 8580. 

Cardinia precisa White. 

12th Ann. Rep. U. S. Geol. & Geogr. Sury. Terr., p. 149, pl. xxxvii, figs. 7a, 6. 

Mus. No. 8174. 

Dentalium subquadratum M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p.111, fig. on p. 111. 

Mus. No. 677. 

Dosinia jurassica Whitfield. 

Rep. Geol. Black Hills of Dakota, p. 373, pl. v, figs 21-24. Mus. No. 12282. 

Eumicrotis curta (Hall sp.) M. & H. 

Pal. Upper Missouri, < Smithsonian Cont. to Know. 172, p. 81, pl. iii, figs. 10a-d. 

Mus. No. 205. 

Gervillia montanaensis (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 145, pl. xxxvii, figs. la, b. Mus. 

No. 7795. 

Gervillia recta (Meek) Whitf. 
Rep. Geol. Black Hills of Dakota, p. 358, pl. iv, fig. 3. Mus. No. 12319. 

Goniomya montanaensis (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 151, pl. xxxvii, fig. 8a. Mus, 

No. 7814. 

Grammatodon inornatus M. & H. 
Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 90, pl. ili, figs. 9, a, b. 

Mus. No. 201. 

Gryphea calceola (Quenst.) var. nebrascensis M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 74, pl. iii, figs. la-f. 

Mus. No. 318. 

Gryphea calceola (Quenst.) var. nebrascensis (M. & H.) H. & Whitf. 

Geol. Expl. 40th Parallel, vol. iv, part ii, p. 286, pl. vii, fig. 11. Mus. No. 12540. 

Inoceramus crassalatus White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, p. 166, pl. xiii, 

figs. 4a-c. Mus. No. 8585. 

Lima (Plagiostoma) occidentalis H. & Whitf. | 

Geol. Expl. 40th Parallel, vol. iv, part ii, p. 292, pl. vii, fig. 28. Mus. No. 12539, 

Lingula brevirostris M. & H. 

Pal. Upper Missouri, (Smithsonian Cont. to Know. 172, p. 69, pl. iii, figs. 3a, 0. 

Mus. No. 206. 
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JURASSIC SPECIES—Continued. 

Lingula brevirostris (M. & H.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 346, pl. iii, figs. 4,5. Mus. No. 12310. 

Lioplacodes veternus M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 116, fig.on p. 116. Rev. 

Non-Marine Foss. Moll., p. 64 or 470, pl. iii, fig. 9. Mus. No. 1978. 

Lyosoma powelli White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 153, pl. xxxviii, figs. 6a-d. 

Mus. No. 8131. 

Myacites nebrascensis M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 100, pl. iv, fig. 5. Mus. 

No. 210. 

Myacites subcompressus (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 151, pl. xxxviii, figs.5a-e. Mus. 

Nos. 8061, 818). 

Myacites subellipticus M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 101, pl. iv, figs. 6, a—-c. 

Mas. No. 200. 

Myacites (Pleursmya) weberensis Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, p. 137, pl. xii, figs. 11,a. Mus. No. 13386. 

Myophoria ambilineata White. 

Rep. Geogr. & Geol. Expl. & Surv. west 100th Meridian, vol. iv, p. 166, pl. xiii, 

fiys. 5a, b. Mus. No 8586. 

Mytilus whitei Whitf. 

Rep. Geol. Black Hills of Dakota, p. 360, pl. v, figs. 9-12. Mus. No. 12312. 

Mytilus whitei (Whitf.) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 147, pl. xxxvii, fig. 9a. Mus. 

No. 8177. 

Natica ? lelia H. & Whitf. 
Rep. Geol Expl. 40th Parallel, vol. iv, part ii, p. 298, pl. vii, figs. 19-21. Mus. No. 

12536. 

*Neera longirostra Whitf. 

Rep. Geol. Black Hulls of Dakota, p. 376, pl. v, fig. 35. Mus. No. 12327. 

+ Neritella nebrascensis M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 109, figs. on p. 109. 

Rev. Non-Marine Foss. Moll., p. 51 or 457, pl. iii. Mus. No. 1979. 

Neritina ? phaseolaris White. 

Rep. Geogr. & Geol. Expl. Surv. w. 190th Meridian, vol. iv, p. 167, pl. xiii, figs. 

la-d. Mus. No. 8587. 

Ostrea engelmanni (Meek) M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 73, fig. A or p. 7% 

Rev. Foss. Ostreidz N. A., p. 289, pl. xxxiv, figs. 4&5. Mus. No. 1884. 

Ostrea engelmanni ? (M. & H.) H. & Whitf. 

Rep. Geol. Sury. 40th Parallel, vol. iv, part ii, p. 285, pl. vii, fig. 12. Mus. No. 12534. 

Ostrea strigilecula White. 

Rep. Geogr. & Geol. Expl. & Surv. w. 100th Meridian, vol. iv, p. 163, pl. xiii, fig. 

3d. Rev. Foss. Ostreidz N. A., p. 289, pl. xxxv, fig. 11. Mus. No. 8581. 

Ostrea strigilecula (White) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 348, pl. iii, figs. 8-10, 12. Mus. No. 12318 

Fig. 11. Mus. No. 12271. 

*I cannot recognize the type, but it is marked as such by the author of the species. 

t Dr. White, in the Non-Marine Foss. Mollusca, refers this species to Neritina. 
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Pentacrinites astericus ? M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 67, fig. on p. 67. Mus. 

No. 62. 

Pentacrinus astericus (M. & H.) White. 

Rep. Geogr. & Geol. Expl. & Surv. west 100th Meridian, vol. iv, p. 162, pl. xiii, 

figs. 6a, b. Mus. No. 8588. 

Pholadomya humilis (Meek) M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 81, pl. iv, figs. 3a, b. 
Mus. No. 217. 

-Pholadomya kingii (Meek) White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 150, pl. xxxviii, figs. 3a, b. 

Mus. No. 7815. 

‘Planorbis veternus M. & H. 
Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 107, pl. iv, figs. la, b. 

Rey. Non-Marine Foss. Moli., p. 40 or 446, pl. iii, fig. 6. Mus. No. 317. 

Pleuromya newtoni Whitf. 

Rep. Geol. Black Hills of Dakota, p. 367, pl. v, figs. 19, 20. Mus. No. 12336. 

Psammobia ? prematura Whitf. 

Rep. Geol. Black Hills of Dakota, p. 374, pl. v, fig. 31. Mus. No. 12328. 

Pseudomonotis (Humicrotis) curta (Hall sp.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 354, pl. ili, figs. 24, 25. Mus. No. 12322. 

Pseudomonotis (Bumicrotis) orbiculata Whitf. 

Rep. Geol. Black Hills of Dakota, p. 356, pl. iii, figs. 17-19. Mus. No. 12269. 

Rhynchonella M. & H. 
Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 71, pl. iii, fig. 4. Mus. 

No. 319. 

Rhynconella gnathophora ? (Meek) H. & W. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 284, pl. vii, fig.6. Mus. No. 12550. 

Rhynconella myrina (H. & W.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 347, pl. iil, fig. 7. Mus. No. 12306. Fig. 6. 

Mus. No. 12280. 

Saxicava jurassica Whitf. 

Rep. Geol. Black Hills of Dakota, p. 376, pl. v, figs. 25-30. Mus. No. 12300. 

Septocardia carditoidea H. & Whitf. 

Rep. Geol. Expl. 40th Parallel, vol, iv, part ii, p, 296, pl. vii, fig. 25. Mus. No. 12549. 

Septocardia typica H. & Whitf. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 295, pl. vii, figs. 26,27. Mus. No. 

12538. 

Serpula M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 128, pl. v, fig. 4. Mus. 

No. 219. 

Tancredia ? equilateralis M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 96, [pl. ili, fig. a 

Mus. No. 198. 

Tancredia bulbosa Whitf. 

Rep. Geol. Black Hills of Dakota, p. 379, pl. vi, figs. 1, 2. Mus. Nos. 12321, 12328. 

Tancredia corbuliformis Whitf. 

Rep. Geol. Black Hills of Dakota, p. 370, pl. vi, figs. 5-8. Mus. Nos. 12328, 12282. 

Tancredia extensa White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 150, pl. xxxviii, fig,4a. Mus. 

No. 8176. 
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Tancredia ? inornata (M. & H. sp.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 368, pl. vi, fig. 13. Mus. No. 12338. Figs. 

9-12. Mus. No. 12341. 

Tancredia postica Whitf. 

Rep. Geol. Black Hills of Dakota, p. 371, pl. vi, fig. 14. Mus, No. 12321. 

Tancredia warrenana M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 96. Mus. No, 204. 

‘Tancredia warrenana (M. & H.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 372, pl. vi, fig. 4. Mus. No. 12326. 

Terebratula angusta H. & Whitf. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 285, pl. vii, figs. 7-10. Mus. No. 

12542, 

Thracea? sublevis (M. & H.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 375, pl. v, fig. 34 (by mistake marked 24 on 

the plate). Mus. No. 12327. 

‘Thracia? arcuata M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 102, pl. iv, fig. 8. Mus. 

No. 211. 

Thracia? sublevis M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 102, pl. iv, figs. 4, a. 

Mus. No. 197. 

Trapezium bellefourchensis Whitf. 

Rep. Geol. Black Hills of Dakota, p. 364, pl. v, figs. 1-4. Mus. No. 12303. 

Trapezium subequalis Whitf. 

Rep. Geol. Black Hills of Dakota, p. 365, pl. v, fig. 6. Mus. No, 12317. Figs. 5, 

7,8. Mus. No. 12329. 

Trigonia americana (Meek) White. . 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 148, pl. xxxviii, figs. la, b. 

Mus. Nos. 7794, 7819. 

Trigonia conradi M. & H. 

Pal. Upper Missouri, < Smithsonian Cont. to Know. 172, p. 83, pl. iii, fig. 11. Mus. 

No. 212. 

Trigonia montanaensis (Meek) White. 

12th Ann. Rep. U. 8. Geol. & geogr. Surv. Terr., p. 147, pl. xxxviii, fig. 2a. Mus. 

No. 7817. 

Trigonia quadrangularis H. & Whitf. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part ii, p. 293, pl. vii, fig. 22. Mus, No. 

12537. 

Unio nucalis M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 92, pl. iii, figs. 13a-c. 

Rey. Non-Marine Foss. Moll., p. 20 or 426, pl. iii, fig. 4. Mus. No, 196. 

Unio stewardi White. 

Non-Marine Foss. Moll., p. 20 or 426, pl. iii, fig. 1. Mus. No. 8849, 

Valvata ? scabrida M. & H. 

Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 113, pl. iv, figs. 2a, b. 

Rey. Non-Marine Foss. Moll., p. 64 or 470, pl. iii, fig.7. Mus. No. 316. 

Volsella formosa M. & H. 
Pal. Upper Missouri, <Smithsonian Cont. to Know. 172, p. 86, figs. A, B, on p. 87. 

Mus. No. 1882. 

Volsella scalprum (Sow. sp.) var. isonema Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 132, pl. xii, fig. 4. Mus. No, 12545. 
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Volsella (Modiolina) platynota White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 146, pl. xxxvii, figs. 3a, b. Mus. 

No. 8175 

Volsella subimbricata (Meek) White. 

12th Aun. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 145, pl. xxxvii, figs. 2a-c. Mus. 

Nos. 8178, 7818. 

CRETACEOUS SPECIES. 

Acmea occidentalis (H. & M. sp.) Meek. 

Cret. No. 4. Rep. U.S. Geol. & Geogr, Surv. Terr., 4to, vol. ix, p. 295, pl. xviii, figs. 

3a-c. Mus. No. 250. 

Acmea ? papillata (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 296, pl. xxxi, figs.. 

4a, b. Mus. No. 251. 

Actzon attenuatus (M. & H.) Meek. 

Cret. No. 4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 281, pl. xix, figs. 
17a, b. Mus. No. 285. 

Actzon subellipticus (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr, Surv. Terr., 4to, vol. ix, p. 280, pl. xix, fig. 16. 

Mus. No. 283. 

Actzon woosteri White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 304, pl. vii, figs. 9a-c. Mus. No. 

8096. 

Actzonina prosocheila White. 

Cret. No.5. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 305, pl. vii, figs. 10a, 

b. Mus. No. 8095. 

Admete (Admetopsis) gregaria (Meek) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol.iv, part i, p. 198, pl. 

Xviil, figs. 5a,b. Mus. No. 8651. 

Admetopsis rhomboides (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 317, pl. ix, figs. 6a,b. Mus. No. 

7893. 

Admetopsis subfusiformis (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 318, pl. ix, fig. 7a. Mus. No. 7892. 

Akera glansoryza Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 437, pl. xii, fig. 25. Mus, No, 12331, 

Amauropsis paludineformis (H. & M.sp.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 431, pl. xii, fig. 16. Mus. No, 12302. 

Amauropsis paludinzformis (H. & M.sp.) Meek. 

Cret. No.4. Rep. U.S. Geol. Surv. Terr., 4to, vol. ix, p. 318, pl. xix, figs. 15a—c. Mus. 

No, 268. 

Ammonites complexus (H. & M.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr. , Ato, vol. ix, p. 447, pl. xxiv, figs. 

la-c. Mus. No. 381. 

Ammonites complexus var. suciaensis Meek. 
Bull. U.S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 369, pl. v, figs. 2a-c. Mus. 

Nos. 1276, 12396. 

Ammonites levianus White. 

Rep. U. 8. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 201, Bi 

xix, figs. la,b. Mus. No. 8629. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 299 

CRETACEOUS SPECIES—Continued. 
Ammonites leonensis Conrad. 

U. S. & Mex. Bound. Surv., vol. i, part ii, p. 160, pl. xvi, figs. 2a, b. Mus. No. 

9878. 

Ammonites ?? mullananus (M. & H.) Meek. 

Cret.No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 607, pl. viii, figs. 

la-c. Mus. No. 1924. 

Ammonites newberryanus Meek. 

Bull. U.S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 367, pl. iv, figs. 3,a,b. Mus. 

No. 12394. 

Ammonites placenta De Kay var. intercalaris (M. & H.) White. 

Rep. Geogr. & Geol. Surv. west 100th Meridian, vol. iv, part i, p. 202 (not figured). 

Mus. No. 8637. 

Ammonites pleurisepta Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 159, pl. xv, figs. la-c. Mus, No. 9888. 

* Ammonites texanus (Romer) Conrad. 

U. 8S. & Mex. Bound. Sury., vol. i, part ii, p. 159. Mus. No. 9893. 

Anchura (Drepanocheilus) americana (E. & S. sp.) Meek. 

Cret. Nos. 4, 5. Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 325, pl. 

xxxii, figs. 8a, b. Mus. No. 274. 

Anchura (Drepanocheilus) mudgeana White. 

11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 312, pl. vii, figs. 3a, b. Mus, 

No. 8086. 

Anchura (Drepanocheilus) nebrascensis (E. & S. sp.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 429, pl. xii, figs. 2, 3. Mus. No, 12309. 

Anchura (Drepanocheilus) nebrascensis (E. & S. sp.) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 326, pl. xix, figs. 

5a-c. Mus. No. 258. 

Anchura (Drepanocheilus) prolabiata White. 
11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 313, pl. vii, fig. 2a. Mus, No. 

8069. 

Anchura (Drepanocheilus) ruida White. 
1ith Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 312, pl. vii, figs. 4a,b. Mus. 

No. 8078. 

Anchura ? fusiformis (Meek) White. 
Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 190,. 

pl. xviii, fig. 4a. Mus, No. 8648. 

Anchura ? fusiformis Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 160, [pl. xv, figs.2,a]. Mus, No.. 

12429. 

Anchura haydeni White. 

Cret. No. 4. 11th Ann. Rep.'U.S. Geol. & Geogr. Surv. Terr., p. 311, pl. vii, fig. 1a. 

Mus. No. 8054. 

Anchura? parva Meek. 
Cret. Nos. 4,5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p, 328, pl. xix,. 

figs. da, b. Mus, No. 284. 

Anchura? sublevis (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol, & Geogr. Surv. Terr., 4to, vol. ix, p. 327, pl. xix, figs. 

3a, b. Mus. No. 276. 

Anchura ? sublevis (M. & H.) Whitf. 
Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 428, pl. xii, fig.6. Mus. No, 12344, 

* Not the figured specimen, but marked as a type by T. A. Conrad. 



300 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

CRETACEOUS SPECIES—Continued. 
Ancyloceras jenneyi Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 452, pl. xvi, figs.7-9. Mus. No. 
12295. 

Ancyloceras tricostatus Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 454, pl. xv, figs. 7,8. Mus. No. 

12287. 

Ancyloceras ? uncum (M. & H.) Meek. 

Cret. No.4. Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 409, pl. xxi, figs. 
la, 6. Mus. No. 387. 

Anisomyon alveolus (M. & H.) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 292, pl. xviii, 

figs. da, b. Mus. No. 247. 

Anisomyon alveolus (M. & H.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 433, pl. xii, fig. 20. Mus. No. 12278. 

Anisomyon borealis (Morton sp.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills, of Dakota, p. 436, pl. xii, fig. 23. Mus. No. 12254. 

Anisomyon borealis (Morton sp.) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 193, pl. 
xviil, figs. 9a, b. Mus. No. 8649. 

Anisomyon borealis (Morton sp.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 288, pl. xviii, 

figs. 9a-e. Mus. No. 248. 

Anisomyon centrale (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 289, pl. xviii, 

figs. 7a-c. Mus. No. 245. 

Anisomyon centrale (Meek) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 194, pl. 

Xviii, figs. 8a, b. Mus. No. 8659. 

Anisomyon centrale (Meek) White. 

Cret. No.5. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 303, pl. ix, figs. 
la-d. Mus. No. 12430. 

Anisomyon patelliformis (M. & H.) Meek. 

Cret. Nos.4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 290, pl. xviii, 

figs. 5a-c [e], f. Mus. No. 246. 

Anisomyon patelliformis (M. & H.) Whitf. 

Cret. No. 2. Rep. Geol. Black Hills of Dakota, p. 435, pl. xii, figs. 17, 18. Mus. No. 

12268. 
Anisomyon sexsulcatus (M. & H.) Meek. 

Cret. No. 4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 293, pl. xviii, 

figs. 8a, b. Mus. No. 249. 

Anisomyon subovatus (M. & H.) Meek. 
Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 291, pl. xviii, 

figs. 5d, 6. Mus. No. 244. 

Anisomyon subovatus (M. & H.) Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 434, pl. xii, fig. 19. Mus. No. 

12298. 
Anomia concentrica Meek. 

Rep. Expl. Great Basin of Utah, J. H. Simpson, p. 359, pl. iv, fig. 3. Mus. No, 489. 

Anomia ? obliqua (M. & H.) Meek. 

Cret. No. 3. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 22, pl. ix, fig. 2. 

Mus. No. 241. 

Anomia propatoris White. 

12th Ann. Rep U.S. Geol. & Geogr. Surv. Terr., p. 14, pl. xii, figs. 15a, b. Rev. 

Non-Marine Foss. Moll., p. 16 or 422, pl. v, figs. 6, 7. Mus. No. 7874, 
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Anomia reetiformis Meek. 

Cret. No. 5. Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 141, fig. 1 on p. 141. 

Mus. No. 8047. 

Anomia ? subtrigonalis (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 22, pl. xvi, figs. 4a, 

b. Mus. No. 346. 

Aporrhais biangulata (M. & H.) Meek. 

Cret. Nos.4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 322, pl. xix, 

figs. 6Ga-c ; fig. 37 on page 322. Mus. No. 275. 

Aporrhais meeki Whitf. 

Cret.No.4. Rep. Geol. Black Hills of Dakota, p. 426, pl. xii, fig.5. Mus. No. 12334. 

Aptychus cheyennensis (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p, 438, pl. xxxv, figs, 

3d, f-i. Mus. No. 386. 

Arca ? equilateralis Meek, 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. ii, No.4, p. 357, pl. ii, figs.6, a. Mus. 

No. 12386. 

Arca subelongata Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 148, pl. vi, figs. 3a, 6. Mus, No. 9846. 

Astarte evansi (H. & M. sp.) Whitf. 

Cret. No.4. Rep. Geo]. Black Hills of Dakota, p. 413, pl]. xi, fig. 18. Mus. No. 12343. 

Astarte texana Conrad. 

U.S. & Mex. Bound. Sury.,vol.i, part ii, p. 152, pl. v, fig.9. Mus. No. 9829. 

Avicula (Pseudoptera) propleura (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 281, pl. x, figs. 2b-c. Mus. No. 

7788, 

Axinza subimbricata (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 95, pl. xxviii, figs. 

14b-d. Mus. No, 309. 

Axinea wyomingensis Meek. 

Rep.Geol. Expl. 40th Parallel, vol. iv, parti, p. 149, figs. 2,3, onp. 150. Mus. No. 8045. 

Baculites asper (Morton ?) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 404, pl. xxxix, figs. 

10a-d. Mus. No. 178, 

Baculites compressus (Say) Meek. 

Cret. No. 4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 400, pl. xx, 

figs. 3a-c. Mus. No. 378. 

Baculites grandis (H. & M.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 398, pl. xxxiii, 

fios. la-c. Mus. No. 380. 

Baculites occidentalis Meek. 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 366, pl. iv, figs. 1, a, b. 

Mus. No. 1363. 

Baculites ovatus (Say) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 394, pl. xx, 

figs. 3a-c. Mus. No. 374. 

Baculites ovatus (Say) White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 199, pl. 

xix, figs. 5a-c, da-c. Mus. Nos. 8630, 8631. 

Barbatia barbatula White. 
12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 19, pl. xi, fig. 5a. Mus. No 

8071. 
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Barbatia coalvillensis White. 

llth Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 286, pl. vi, figs. 2a, b. Mus. 

No. 8067. 

Baroda subelliptica White. 

Cret. No. 5. 11th Ann. Rep. U. 8S. Geol. & Geogr. Surv. Terr., p. 294, pl. x, figs. 

4a-d. Mus. No. 8048 bis. 

Baroda wyomingensis (Meek) White. 

Cret. No. 5. 11th Ann. Rep. U. 8S. Geol. & Geogr. Surv. Terr., p. 293, pl. x, figs. 
3a, b. Mus. No. 1939. 

Beaumontia ? solitaria White. 

Cret. No.5. 12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 8, pl. xii, fig. 13¢. 

Mus. No. 8079. 

Belemnitella bulbosa (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 504, pl. xxxiii, 
figs. 2c-e. Mus. No. 412. 

Buccinopsis parryi Conrad. 

U. S. & Mex. Bound. Surv., vol. i, part ii, p. 158, pl. xiii, figs. 5a, b. Mus. No. 
9881. 

- Buchiceras swallovi (Shumard sp.) White. 

Rep. U. 8. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, part i, p. 
202, pl. xx, figs. la-c. Mus. No. 8628. 

Callista (Aphrodina ?) tenuis (H. & M.) Meek. 

Cret. No. 2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 188, pl. v, figs. 
la-d. Mus. No. 232. 

Callista (Dosiniopsis) deweyi (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 182, pl. 
xvii, figs. l5a-e. Mus. No. 341. 

Callista (Dosiniopsis) nebrascensis (M. & H.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 184, fig. 15 on 
p. 184. Mus. No. 1938. 

Callista (Dosiniopsis) orbiculata (H. & M.) Meek. 

Cret. No. 2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 186, pl. v, figs. 
2a-c. Mus. No. 231. 

Callista (Dosiniopsis) owenana (M. & H.) Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 183, ‘i XXXVii, 
fig. 1. Mus. No. 176. 

Callista ? pellucida (M. & H.) Meek. 

Cret. No. 4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 187, pl. xvii, 
figs. 10a-e. Mus. No. 418. 

Camptonectes platessa White. 

Rep. Geogr, & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, part i, p. 176, 

pl. xvii, fig. 5a. Mus. No. 8643. 

Cantharus ? pea White. 

Cret. No.5. Proc. U.S. Nat. Mus., vol. iv, p. 138, pl. —, figs. 1, 2. Mus. No. 12494, 

Cantharus KGuatiardine) vaughani (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 379, pl. xxxii, 

figs. 5a, b; fig. 48 on p. 379. Mus. No. 255. 

Caprina occidentalis Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 147, pl. ii, figs. la-c. Mus. No. 9840. 
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Caprina planata Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 147, pl. ii, figs. 2a, b. Mus. No. 9891. 

Capsa texana Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 164, pl. xxi, fig.6. Mus. No. 12496, 

Cardita eminula Conrad. 
U.S. & Mex. Bound. Sury., vol.i, part ii, p. 150, pl. vi, fig.8. Mus. No, 9847. 

Cardita subtetrica Conrad. 
U.S. & Mex. Bound. Surv., vol.i, part ii, p. 164, pl. xxi, fig.5. Mus. No, 9828. 

Cardium congestum Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 149, pl. vi, figs. 5a-d. Mus. No, 9882. 

Cardium (Criocardium) speciosum (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 169, pl. xxxvii, 

figs. da-c. Mus.No.190. (Ethmocardium White.) 

Cardium curtum (M. & H.) Meek. 

Geol. Expl. 40th Parallel, vol.iv, part i, p. 151, pl. xv, fig.3. Mus, No. 7855. 

Cardium ? kansasense Meek. 

Cret.No.1. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 170, pl. ii, figs. 

14a, b. Mus. No. 7905, 

Cardium mediale Conrad. 

U. S. & Mex. Bound. Surv., vol. i, part ii, p. 149, pl. iv, figs. 4a, b. Mus. No. 

9860. 

Cardium (Protocardia) filosum Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 150, pl. vi, figs. 7a, b. Mus. No. 9868. 

Cardium (Protocardia) multistriatum (Shumard) Conrad. 

U. S. & Mex. Bound. Surv., vol.i, part ii, p. 149, pl. vi, figs. 4a-c. Mus. No. 9858. 

Cardium (Protocardia) texanum Conrad. 

U. S. & Mex. Bound. Sury., vol. i, part ii, p. 150, pl. vi, figs. 6a-c. Mus. No. 9884. 

* Cardium pauperculum (Meek) White. 

Cret. No.2. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 291. Mus. No. 7882. 

Cardium subcurtum Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 152, pl. xv, fig. 3a. Mus, No, 12448. 

Cardium trite White. 
11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 291, pl. v, fig. 4b. Mus, No. 8060. 

Caryophyllia egeria White. 
11th Aun. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 275, pl. vi, figs. 7a, b. Mus. No. 

8083. 

Caryophyllia johannis White. 

Cret. Nos.4,5? 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 274, pl. vi, figs. 

6a, b. Mus. No. 8084. 

Cassiope whitfieldi White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 196, pl. 

Xvili, fig. la. Mus. No. 8633. 

Cerithiopsis moreauensis Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 335, pl. xxxi, 

fig.4; p. 336, fig. 38. Mus. No. 293. 

Chetetes ?? dimissus White. 
Cret. No.5. 12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p.7, pl. xii, fig. 14a. 

Mus. No. 8080. 

* Not the figured specimen, but marked as a type by C, A. White. 
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Chemnitzia cerithiformis Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.339, pl. xxxii, 

figs. 10a,b. Maus. No, 263. 

Chlamys nebrascensis (M. & H.) Meek. 

Cret. Nos.4, 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 25, pl. xvi, 

figs. Ga-—c. Mus. No. 358, 

Closteriscus tenuilineatus (H. & M. sp.) Meek. 

Cret. No.4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 308, pl. xix, figs, 

10a, b, 9c. Mus. No. 260. 

Corbicula nucalis Meek. 

Cret. No.1. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 163, pl. ii, figs. 
5a-c. Mus. No. 7898. 

Corbula crassimarginata (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 244, pl. xvii, figs. 
l4a-c. Mus. No. 299. 

Corbula nematophora (Meek) White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol.iv, part i, p. 188, 

pl. xvii, figs. 7a-c. Mus. No, 8662. 

Corbula nematophora (Meek) White. 

11th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 290, pl. iii, figs. 4a-d. Mus. 

Nos. 7830, 7891. 

Corbulamella gregaria Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. 1x, p. 247, pl. xvii, 

figs. 13a-d. Mus. No. 355. 

Crassatella cimarronensis White. 

Cret. No. 5. 11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 287, pl. v, figs. 

3sa-c. Mus. No. 8053. 

Crassatella (Pachytherus) evansi (H. & M.) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 117, pl. xvii, 

figs. 6a-d. Mus. No. 322. 

Crassatella subquadrata Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 412, pl. xi, fig. 12. Mus. No. 12301. 

Crenella elegantula (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 75, pl. xxviii, 

figs. 6a-c. Mus. No. 1925. 

Cucullza (Idonearca?) cordata (M. & H.) Meek. 
Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 89, pl. xxix, 

figs. 6a, b. Mus. No. 430. 

Cucullza (Idonearca) nebrascensis (Owen) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 88, pl. xxix, figs. 
5a, b. Mus. No. 442, 

Cuculleea (Idonearca) shumardi (M. & H.) Meek. 

Cret. No.5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 86, pl. xxviii, 

figs. 15a-g; pl. xxix, fig. 4. Mus. No. 443. 

Cucullea terminalis Conrad. 

U. 8S. & Mex. Bound. Surv., vol.i, part ii, p. 148, pl. iv, figs. 1a, b. Mus. No. 9890. 

Cucullea (Trigonarca?) obliqua Meek. 

Rep. Geol. Expl]. 40th Parallel, vol. iv, parti. p. 148, pl. xiv, figs. 1,a. Mus. No. 7849. 

Cylichna scitula Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 276, pl. xxxi, figs. 

3a, 6. Mus. No. 282. 
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Cylichna? volvaria M. & H. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 275, pl. xxxi, figs, 

2Qd, b. Mus. No. 281. 

Cyphosoma texanum (Remer) Conrad. 

U. S. & Mex. Bound. Surv., vol. i, part ii, p. 145, pl.i, fig. 3c? Mus. No. 9838. 

Cyprimeria? subalata Meck. 

Rep. Geol. Expl. 40th Parallel, vol. iv, parti, p. 158, pl. xv, fig. 7. Mus. No. 7848. 

Cyprimeria ? tenuis Meek. 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p.361, pl. ii, fig.5. Mus. No. 

1319" 

Cyprina ovata (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 146, pl. xxix, figs. 7a-c; 

fig. 8, p.146. Mus. No. 306. 

*Cyrena carletoni (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Sury. Terr., p. 20. Mus. No. 7877. 

Cyrena dakotensis (M. & H.) Meek. 

Cret. No.1. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 159, pl. i, figs. 
la-d, f. Rev. Non-Marine Foss. Moll., p. 30 or 436, pl. iv, figs. 3,4. Mus. 

Nos. 192, 7901. 

Cyrena? holmesi Meek. 

Cret. No. 5. Bull. U. S. Geol. & Geogr. Sury. Terr., vol. i (2d ser.), No. 1, p. 45 

(not figured). Mus. No. 7840. 

Cyrena inflexa (Meek) White. 
11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 290 pl. x, figs. 7a, b. Mus. No. 

7822. 

Cyrena securis (Meek) White. 

llth Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 289, pl. iii, figs. 2a—c. Mus. 

No. 8073. 

Cytherea leonensis Conrad. 

U. S. Mex. Bound. Surv., vol. i, part ii, p. 153, pl. vi, fig. 1. Mus. No. 9853. 

Cytherea nuttalli Conrad. 

U. S. & Mex. Bound. Surv., vol. i, part ii, p. 162, pl. iv, fig.5. Mus. No. 9905. 

Cytherea texana Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 153, pl. vi, fig. 2. Mus. No. 9850. 

Dentalium gracile (H. & M.) Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 438, pl. xii, fig. 26. Mus. No. 

12299. 
Dentalium gracile (H. & M.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 266, [pl]. xviii, figs. 

13a-d]. Mus. No. —. 

Dentalium komooksense Meek. 
Bull. U. 8. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 364, pl. iii, fig.6. Mus. No. 

4270, 

Dosinia missouriana (Morton sp.) Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 416, pl. xi, figs. 25, 26. Mus 

No. 12249. 

Endocostea sulcata (Remer sp.) Whitf. 
Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 404, pl. x, fig.6. Mus. No, 12323. 

*Not the figured specimen, but marked asa type by Dr. C. A. White. 
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Endocostea typica Whitfield. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 403, pl. ix, figs. 1-6. Mus. No. 

12261. 

Entalis? paupercula (M. & H.) Meek. 

Cret. Nos.4,5. Rep.U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 269, pl. xviii, 
fig.14. Mus. No. 311. & 

Eriphyla gregaria (M. & H.) Meek. 

Cret. No.4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 124, pl. xvii. figs. 

9a, b; figs.6, 7, on p. 124. Mus. No. 332, 

Ethmocardium speciosum (M. & H.sp.) White. 

Proc. U.S. Nat. Mus., vol. ii, p. 291 (types of subgenus). Mus. No. 8049. 

EBulimella ? chrysallis (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 32, pl. xii, fig. 4a. Mus. No. 7869, 

Bulimella ? funicula (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 316, pl. ix, fig. 10a. Mus. No. 7881. 

Bulimella ? inconspicua (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 33, pl. xii, fig.5a. Mus. No. 7871. 

Euspira utahensis White. 

Cret. No.4 or5. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 310, pl. iv, figs. 

2a, b. 12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 29. Mus. No. 8068. 

Exogyra arietina (Remer) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 153, pl. vii, figs. le-e. Mus. No. 9866. 

Exogyra costata (Say) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 154, pl. ix, figs. 2a,6; pl. x, fig. 1. 

Mus. No. 9879. 

Exogyra costata (Say) var. fluminis White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 174, pl. 

xvii, figs. 3c,d. Mus. No. 8654. 

Exogyra fimbriata Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 154, pl. vii, figs. 2, a,b. Mus. No. 9864. 

Exogyra forniculata White. 

Proc. U. S. Nat. Mus., vol. ii, p. 293, pl. iv, figs. 3,4. Rev. Foss. Ostreide N. A., 

p- 305, pl.-lii, figs. 1, 2. Mus. No. 3022. 

Exogyra fragosa Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 155, pl. viii, figs. 2a,b. Mus, No. 9844. 

Exogyra leviuscula (Remer) White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 173, pl. 

xvii, fig.2a. Mus. No, 8646. 

Exogyra matheroniana (d’Orbigny) Conrad. 
U.S. & Mex. Bound. Surv., vol. i, part ii, p. 154, pl. viii, figs. la-c. Mus. No. 9883. 

Exogyra ponderosa (Remer) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 172, pl. xiv, 

figs. la-c. Mus, No. 13417. 

Exogyra winchelli White. 

Proe. U. S. Nat. Mus., vol. ii, p. 294, pl. ii, figs.1, 2; pl. iii, figs.1, 2. Rev. Foss. 

Ostreide N. A., p. 307, pl. lii, figs. 6, 7; pl.1lv, figs.1, 2. Mus. No. 8021. 

Fasciolaria buccinoides (M. & H.) Meek. 
Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 358, pl. xxxi, £gs 

8a-d. Mus. No. 272. 

Fasciolaria? (Cryptorhytis) cheyennensis Meek. 

Cret. No. 4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 365, pl. xix, figs. 

134,b. Mus. No. 289, 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 307 

CRETACEOUS SPECIES—continued. 

Fasciolaria (Cryptorhytis) contorta (Meek sp.) Whitf. 

Cret. Nos.4,5. Rep. Geol. Black Hills of Dakota, p. 422, pl. xii, fig. 10. Mus. No. 

12256. 

Fasciolaria ? (Cryptorhytis) flexicostata (M. & H.sp.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 367, pl. xix, fig. 2, 

Mus. No. 262. 

Fasciolaria (Piestocheilus) alleni White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 34, pl. xii, fig. la. Mus. No. 8046. 

Fasciolaria (Piestocheilus) culbertsoni Meek. 

Cret. No.5. Rep. U. 8. Geol. Surv. Terr., 4to, vol. ix, p. 360, pl. xxx1i, figs. la-f. 

Mus. No. 258. 

Fasciolaria (Fiestocheilus) culbertsoni (M. & H.) Whitt. 

Cret. Nos. 4,5. Rep. Geol. Black Hills of Dakota, p. 423, pl. xii, fig. 11. Mus. 

No. 12264. 

Fasciolaria (Piestocheilus ?) galpiniana Meek. 

Cret. No. 5. Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 362, pl. xxxii, 

figs. 2a, b. Mus. No. 287. 

Fasciolaria (Piestocheilus) scarboroughi Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 359, pl. xxxii, figs. 

4,a-d. Mus. No. 259. 

Fusus cheyennensis Whitt. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 424, pl. xii, fig.9. Mus. No. 12304. 

Fusus (Neptunea?) gabbi (Meek) White. 

11th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 317, pl. ix, fig. 9a. Mus. No. 
7886. 

Fusus (Serrifusus) dakotensis Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 374, pl. xxxi, fig. 
1ld. Mus. No. 256. 

Fusus ? (Serrifusus) dakotensis (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 374, pl. xxxii, 
; figs. Ga, b. Maus, No, 256, 

Fusus ? (Serrifusus) dakotensis var. Meek. 

Cret. No. 5. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 375, pl. xxxii, 
fig. 7a. Maus. No. 256. 

Fusus shumardi (M. & H.) Whitf. 

Cret. No.2. Rep. Geol. Black Hills of Dakota, p. 424, pl. xii, figs.7, 8. Mus. No. 

12305. 

Fusus ? utahensis (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 34, pl. xii, fig. 2a. Mus, No.7885. 

Gervillia mudgeana White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 16, pl. xiv, figs. 3a, b. Mus. 

No. 8023, 

Gervillia subtortuosa (M. & H.) Meek. 

Cret. No.4, Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 65, pl. xvi, figs. 
7a-c. Mus. No. 356, 

Glycimeris berthoudi White. 

Cret. No.8 or4, 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 299, pl. vi, figs. 

la, b. Mus. No, 8051. 

Glycimeris occidentalis (M. & H.) Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 250, pl. xxxix, 

figs. 9a, b. Mus. No. 180. 

Goniomya americana (M.& H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 221, pl. xxx, figs. 

12a, b. Mus. No. 432. 
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Goniomya borealis Meek. 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. ii, No.4, p. 362, pl. ii, fig.2. Mus. No- 

12397, 

Grammatodon ? vancouverensis Meek. 

Bull. U.S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 356, pl. iii, figs. 5,a. Mus. 

No. 12398. 

Gryphea pitcheri (Morton) Conrad. 

U. 8. & Mex. Bound. Surv., vol.i, part ii, p. 155, pl. vii, figs. 3a-d. Mus. No. 9880, 

Gryphea pitcheri var. (Morton) White. 

Rep. U.S. Geogr. & Geol. Sury. west of 100th Meridian, vol.iv, part i, p. 171, pl- 

xvii, figs. la-f. Mus. No. 8653. 

Gryphea vesicularis (Lamk. ?) Meek. 

Cret. No.4, Rep. U.S. Geol. & Geogr. Surv. Terr, 4to, vol. ix, p. 20, pl. xi, figs. 2a- 
c; pl. xvi, figs. 8a,b. Mus. No. 328. 

Gyrodes conradi Meek. 

Cret. No.2? Rep. U.S. Geol. Surv. Terr., 4to, vol. ix, p. 310, figs. 33-36. Mus. No. 

12459. 

Gyrodes depressa Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, p. 159, pl. xv, figs. 1, a. Mus. No. 7856. 

Hamites larvatus Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 165, pl. xxi, fig. 8. Mus. No. 9869. 

Haminea occidentalis Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 271, pl. xviii, 

figs lla, b, 12a,b. Mus. No. 278. . 

Haminea minor Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Tert., 4to, vol. ix, p. 273, pl. xxxi, figs. 
la, b. Mus. No. 280. 

Haminea subcylindrica Meek. 

Cret. No. 4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 272, pl. xviii, 

figs. 10a, b. Mus. No. 279. 

Haminea subcylindrica (M.& H.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 437, pl. xii, fig. 24. Mus. No. 12265. 

Helicoceras mortoni (H. & M.) var. tenuicostatum Meek. 

Cret. No. 4. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 487, pl. xxii, figs. 3a—o.. 

Mus. No. 473. 

Helicoceras pariense White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vo). iv, part i, p. 203, pl. 

xix, figs. 2a-d. Mus. No. 8638. 

Helicoceras stevensoni Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p.447, pl.xiv, figs. 5-8. Mus, No.12307. 

Hemiaster humphreysanus Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.5, pl. x, figs. la-g.. 

Mus. No. 331. 

Heteroceras ? angulatum (M. & H.) Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix. p. 484, pl. xxi, figs.. 

3a-c. Mus. No. 474. 

Heteroceras ? cheyennense (M. & H.) Meek. 

Cret.No.4. Rep. U.S. Geol, & Geogr. Surv. Terr., 4to, vol. ix, p. 483, pl. xxi, figs. 

2a,b. Mus. No. 470. 

Heteroceras cooperi (Gabb sp.) Meek. 

Bull, U.S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 367, pl. iii, figs.7,a. Mus. 
No, 1350, 
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Heteroceras ? nebrascense (M. & H.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 451, pl. xv, fig.6. Mus, No, 12292, 

Heteroceras newtoni Whitf. 
Rep. Geol. Black Hills of Dakota, p. 449, pl. xv, figs. 1-4. Mus, No, 12288. 

Heteroceras tortum (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 481, pl. xxii, figs, 

4a-c. Mus. No. 471. 

Heteroceras ? umbilicatum (M. & H.) Meek. 

Cret. No. 4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 482, pl. xxii, fig. 

5. Mus. No. 472. 

Idonearca depressa White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, parti, p. 183, 

pl. xviii, figs. 13a, b. Mus. No. 8645, 

Idonearca shumardi(M. & H.) Whitf. 

Cret. No.5. Rep. Geol. Black Hills of Dakota, p. 405, pl. xii, figs. 8-11. Mus. No. 

12257. 

Inoceramus Meek. 
Bull. U. S. Geol. & Geogr. Sury. Terr., vol. ii, No. 4, p. 359, pl.i, fig.6. Mus. No. 

12507. 

Inoceramus altus (M. & H.) Whitf. 
Cret. No.2. Rep. Geol. Black Hills of Dakota, p. 391, pl. ix, fig. 11. Mus, No, 12285. 

Inoceramus altus Meek. 
Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 43, pl, xiv, figs. 

1,a,6. Mus. No. 12462. 

Inoceramus balchii (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geoi. & Geogr. Surv. Terr., 4to, vol. ix, p. 56, pl. xv, figs. la, 

b. Mus. No. 484. 

Inoceramus barabini (Morton) Whitf. 
Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 398, pl. vii, fig. 7; pl. ix, fig. 8. 

Mus. No. 12286. 

Inoceramus barabini (Morton) White. 
Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 181. 

Mus. No. 8626. 

Inoceramus barabini (Morton) White. 

Rep. U.S. Geogr. & Geol. Sury. west of 160th Meridian, vol. iv, part i, p. 180, pl. 

xvi, fig. 4a. Mus. No. 8621. 

Inoceramus barabini (Morton) Meek. 

Bull. U.S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 358, pl. iii, figs. 2,4.] Mus. 

No. 1262. 

Inoceramus cripsii (Mantell) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 152 (not the figured specimen). Mus. 

No. 9892. 

Inoceramus cripsii ? var. barabini (Morton) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 49, pl. xiii, figs. 

la-c. Mus. No. 477. 

Inoceramus cripsii? var. subundatus Meek. 

Bull. U.S. Geol. & Geogr. Sury. Terr., vol. ii, No. 4, p. 358, pl. iii, figs. 1,a,3,a. Mus. 

Nos. 1261, 1348. 

Inoceramus deformis (Meek) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol.iv, part i, p. 179, pl. 

xv, fig.la. Mus. No. 8624. 
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Inoceramus dimidius White. 

Rep. U. 8. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 181, pl. 

xvi, figs. 2a-d. Mus. No. 8622. 

Inoceramus erectus Meek. 

Rep. Geol. Exp]. 40th Parallel, vol. iv, part i, p. 145, pl. xiii, figs. 1, a; pl. xiv, 

fig. 3. Mus. No. 7850. 

Inoceramus exogyroides (M. & H.) Meek. 

Cret. No. 2. Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 46, pl. v, figs. 
3a-c. Mus. No. 2038. 

Inoceramus flaccidus White. 

Rep. U. 8. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 178, 

pl. xvi, fig. la. Mus. No. 8618. 

Inoceramus fragilis (H. & M.) Meek. 

Cret. No.2. Rep. U. S. Geol, & Geogr. Sury. Terr., 4to, vol. ix, p. 42, pl. v, fig. 5. 

Mus. No. 228. 

Inoceramus fragilis (H. & M.) Whitf. 

Cret. No.2. Rep. Geol. Black Hills of Dakota, p. 390, pl. ix, fig.10. Mus. No. 12273. 

Inoceramus fragilis (H. & M.) White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, part i, p. 178, 

pl. xv, fig. 3a. Mus. No. 8625. 

Inoceramus gilberti White. 

Cret. No. 5. 11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 285, pl. iii, figs. 
la-c. Mus. No. 8050. 

Inoceramus howelli White. ; 

Cret. No.5. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 284, pl. iv, figs. la-c. 
Mus. No. 8052. 

Inoceramus mytilopsis Conrad. 

U.S. & Mex. Bound. Surv., vol. ii, part ii, p. 152, pl. v, fig. 6b. Mus. No. 9839. 

Inoceramus oblongus (Meek) White. 

Cret. No. 4, 11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 285, pl. ii, figs. 

la, b. Mus. No. 774. 

Inoceramus perplexus Whitf. 

Cret. No.2. Rep. Geol. Black Hills of Dakota, p. 392, pl. viii, fig.3; pl. x, fig. 5. 

Mus. No, 12274. Pl. x, fig.4. Mus, No. 12263. 

Inoceramus pertenuis (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 47, pl. xxxvii, figs. 

3a, 6b; pl. xxxviii, figs. 3a, b. Mus. No. 182. 

Inoceramus problematicus (Schlot. sp.) Whitf. 

Cret. No. 2 or 3. Rep. Geol. Black Hills of Dakota, p. 389, pl. vii, fig. 11. Mus. 

No, 12281. 

Inoceramus problematicus (Schlot. sp.) Meek. 

Cret. No.3. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 62, pl. ix, fig. 3a. 

Mus, No. 237. 

Inoceramus problematicus (Schlot. sp.) White. 
Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 177, pl. 

Xvi, fig. 3a. Mus, No. 8620. 

Incoceramus problematicus (Schlot. sp.) Meek. 

Rep. Expl. Great Basin of Utah, J. H. Simpson, p. 358, pl. iv, fig. la. Mus. No. 488. 

Inoceramus problematicus var. aviculoides (M. & H.) Meek. 

Cret. No. 3. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 63, pl. ix, fig. 4. 

Mus. No. 242. 
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Inoceramus proximus ? var. subcircularis Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr, Surv. Terr., 4to, vol. ix, p. 55, pl. xii, figs. 2a, 

b. Mus. No. 479. 

Inoceramus proximus (Tuomey) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 53, pl. xii, figs. 7a, 

b. Mus, No, 481. 

Inoceramus sagensis (Owen) Whitf. 

Cret. No.4. Rep. Geol, Black Hills of Dakota, p. 439, pl. vii, fig. 12; pl. viii, fig. 2 

Mus. No, 12313, 

Inoceramus sagensis var. nebrascensis (Owen) Meek. 
Cret.No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.52, pl. xiii, figs. 

2a,b. Mus. No. 485. 

Inoceramus simpsoni (Meek) Whitf. 

Cret. No.4. Rep. Geol, Black Hills of Dakota, p. 395, pl. viii, fig. 1. Mus. Ne. 

12320. 

Incceramus simpsoni? (Meek) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 395, pl. ix, fig. 9. Mus. No. 12275. 

Inoceramus sublevis (H.& M.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p.393, pl. x, figs. 1-3. Mus. Nos. 

12276, 12277. 
Inoceramus tenuilineatus (H. & M.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 400, pl. ix, figs. 12, 13. Mus. Ne. 

12314, 

Inoceramus tenuirostris (M. & H.) Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.59, fig.5 on p. 59. 

~~ Mus. No. 1906. 

Inoceramus texanus Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 152, pl. v, fig.7. Mus, No. 9874. 

Inoceramus undabundus (M. & H.) Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 60, pl. iii, figs. 2a, 

b. Mus. No. 1909, 

Inoceramus umbonatus Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 44, pl. iii, figs. La, 

b; pl.iv, figs. la,b. Mus. Nos, 480, 2039. 

Inoceramus vanuxemi (M. & H.) Whitf. 

Cret. No.4. Rep. Geoi. Black Hills of Dakota, p. 396, pl. vii, figs. 8,9. Mus. No. 

12296. 

Inoceramus vanuxemi (M. & H.) var. Whitf. 

Cret No. 4. Rep. Geol. Black Hills of Dakota, p. 398, pl. vii, fig. 10. Mus. No. 

12296. 

Inoceramus vanuxemi (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p..57, pl. xiv, figs. 2a, 

b. Mus. No. 483. 

Leptosolen conradi Meek. 

Cret.No.1. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 253, pl. ii, figs. 12a, 

b. Mus. No. 7895. 

Leiopistha (Cymella) undata (M. & H.) White. 

Rep. Geogr. & Geol. Exp]. & Surv. west of 100th Meridian, vol.iv, parti, p. 187, ph 

xviii, fig. 15a. Mus, No, 8658. 

Leiopistha (Psilomya) meekii White. 

Rep. Geogr. & Geol. Exp]. & Surv. west of 100th Meridian, vol. iv, parti, p. 186, pl. 

xviii, figs. 14a, c,d. Mus, No. 8647, 
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Lima leonensis Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 151, pl. v, figs. 3a-c. Mus, No. 9831. 

Lima imaceonsts (Roemer) Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 151, pl. v, figs. 4a, b. Mus. No. 9889. 

Lima wacoensis (Remer) White. 

Rep. Geogr. & Geol. Exp]. & Surv. west of 100th Meridian, vol.iv, part i, p.176, 

pl. xvii, figs. 4da-c. Mus. No. 8656. 

Limopsis parvula (M.& H. ) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.97, pl. xxviii, 

figs. 17a-e, Mus, No. 300, 

‘Linearia ? formosa (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 199, pl. xxx, fig. 2, 

Mus, No, 396. 

Lingula subspatula (H..& M.) White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, part i, p. 169, pl. 

xv,fig.4da. Mus. No, 8663. 

Liopistha (Cymella) undata (M. & H.sp.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 187, pl. xxxix, figs. 

la, b. Mus, No. 187, 

Lispodesthes lingulifera White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 192, pl. 

Xvili, figs. 2a, b. Mus. No. 8661. 5 

Lispodesthes nuptialis White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, pact i, p. 192, pl. 
xviii, figs. 3a,b. Mus. No. 8660. 

Lispodesthes ? obscurata White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 30, pl. xi, figs. 7a, b. Mus. No, 

8076. 

Lucina cleburni White. 
Proc. U. 8. Nat. Mus., vol. iv, p. 139, pl. facing p. 139, figs. 3,4. Mus, No. 11469. 

Lucina (Diplodonta ?) subundata (H. & M.) Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 411, pl. xi, figs. 17, 18. Mus. 

No. 12252. 

Lucina occidentalis (Morton sp.) Whitf. 
Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 409, pl. xi, figs. 19, 20. Mus. 

No. 12267. 

Lucina occidentalis (Morton sp.) Meek. 
Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 134, pl. xvii, 

figs, 4a-c. Mus. No. 334. 

Lucina occidentalis (Morton sp.) var. ventricosa (M. & H.) Meek. 

Cret. Nos. 4, 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 185, pl. 

Xvii, figs. 3a, 6. Mus. No. 344. 

Lucina ventricosa (H. & M.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 410, pl. xi, figs. 14-16. Mus. No. 

12260. 

Lucina suburdata (H. & M.) White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, part i, p. 184, 

pl. xviii, fig. 12a. Mus. No. 8644. 

Lucina subundata (H. & M.) Meek. 

Cret. No. 4, Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 133, pl. xvii, 

figs. 2,a-e. Mus. No. 345, 
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Lunatia concinna (H. & M. sp.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 314, pl. xxxii, 

figs. lla-c. Mus. No. 264, 

Lunatia concinna (H. & M. sp.) Whitf. 

Cret. No. 4. Rep. Geo). Black Hills of Dakota, p. 480, pl. xii, fig. 18. Mus. No. 

12250. 

Lunatia occidentalis Meek. 
Cret. No.5. Rep.U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 315, pl. xxxii, 

figs. 12a-c. Mus. No. 290. 

Lunatia subcrassa (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 316, pl. xxxix, 

figs. 3a-c. Mus. No. 265. 

Mactra? canonensis (Meek) White. 

1lth Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 297, gl. ix, figs. 1la-c. Mus. 

No. 7844. 

Mactra (Cymbophora) alta (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 210, pl. xxxvii, 

figs. 2a, b. Mus. Nos. 192, 2007. 

Mactra (Cymbophora ?) formosa (M. & H.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 207, pl. xxxix, 

fig. 7. Mus. No. 177. 

Mactra (Cymbophora) nitidula (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 211, pl. xxx, 

figs. 6a-c. Mus. No, 1913. 

Mactra (Cymbophora) siouxensis (M. & H.) Meek. 

Cret. No.1. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 206, pl. i, figs, 78, c. 

Mus. No, 207. 

Mactra (Cymbophora) utahensis Meek, 

Rep. Geol. Exp]. 40th Parallel, vol.iv, part i, p. 155, pl. xv, figs.9,a, 6. Mus. Nos. 

7854, 12530. 

Mactra ? emmonsi Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 153, pl. xv, fig.8. Mus. No, 12526. 

Mactra ? holmesi (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 295, pl. vi, figs. 5a, b, 4a,b. Mus. 

No. 8088. 

Mactra ? incompta White. 

Rep. Geogr. & Geol. Exp]. & Surv. west of 100th Meridian, vol. iv, part i, p. 185, 

pl. xvii, figs. Ga, b. Mus. No. 8636, 

Mactra texana Conrad. 

U.S. & Mex. Bound. Survy., vol.i, part ii, p. 148, pl.iv, figs. 1la,b. Mus. No. 9855. 

Mactra (Trigonella ?) arenaria Meek. 

Rep. Geol. Exp]. 40th Parallel, vol. iv, part i, p. 154, pl. xiv, fig.5. Mus, No. 7853. 

Margarita mudgeana Meek. 

Cret. No.1. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 300, pl. ii, fig. 90. 

Mus, No. 7903. 

Margarita nebrascensis (M. & H.) Meek. 

Cret. No.4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 298, pl. xix, figs. 

8a, b, 9a,b. Mus. Nos. 294, 415. 

Margaritella flexistriata (fH. & S.sp.) Meek. 

Cret. No.4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 302, pl. xix, figs 

11,a-d. Mus. No. 286. 
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Martesia cuneata (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 259, pl. xxx, figs. 

8a,b. Mus. No. 455. 

Melampus sp. ? (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 25, pl. xii, fig.6a. Rev, non-ma- 

rine Foss. Moll., p. 38 or 444, pl. v, fig. 17. Mus, No, 7890. 

Melampus ? antiquus (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 23, pl. xii, figs. Lla-d. Rev. 

non-marine foss, moll., p. 38 or 444, pl. v, figs. 13-16. Mus. No. 8085. 

Mesalia ? kansasensis Meek. 

Cret. No.1. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 333, pl. ii, figs. 7a,. 

b. Mus. No. 7599. 

Micrabacia americana Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 1, pl. xxviii, figs. la, 

b. Mus. No. 456. 

Microstizia millepunctata Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.4, pl. xxviii, figs, 

2a-c. Mus. No. 300. 

Monopleura marcida White. 

Bull. U.S. Geol, Surv., No. 4, p. 96, pls. iii, iv. Mus, No, 12364. 

Monopleura pinguiscula White. 
Bull. U. S. Geol. Surv., No. 4, p. 96, pl. v. Mus. No. 12365. 

Mortoniceras shoshonense Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 449, pl. vi, figs. 

3a-—c, [6]b. Mus. No. 1991. 

Mortoniceras ? vermilionense (M. & H.) Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 450, pl. vii, figs. 

2a, b. Mus. No. 224. 

Mytilus subarcuatus (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 69, pl. xxxviii, 

figs. 2a, b. Mus. No. 354. 

Natica collina Conrad. 

U.S. & Mex. Bound. Sury., vol. i, part ii, p. 157, pl. xiii, figs. 2a, b. Mus. No. 

9865. 

Natica texana Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 157, pl. xiii, figs. la, b. Mus. No. 

9861. 

Nautilus campbelli Meek. 

Bull. U. 8. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 373, pl. vi, figs. 2, a. Mus. 

No. 12461. 

Nautilus dekayi (Morton) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 496, pl. xxvii, figs. la-e. Mus. 

No. 390. 

Nantilus dekayi var. montanaensis Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 498, pl. xxvii, 

figs. 2a, b. Mus. No. 392. 

Nautilus dekayi var. montanaensis (Meek) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 439, pl. xvi, figs. 10, 11. Mus. 

No. 12347. 

Nautilus elegans (Sowerby) Meek. 

Cret. No. 2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 499, pl. viii, figs. 

2a-c. Mus. No. 1912. 
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Nera moreauensis (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 239, pl. xvii, 

figs. lla-c. Mus. No. 420, 

Nezra moreauensis (M. & H.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 420, pl. xi, fig. 31. Mus. No. 12272. 

Neera ventricosa (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 238, pl. xxx, figs. 

3a-e. Mus. No. 419. 

Neithea occidentalis Conrad. 

U.S. & Mex. Bound. Sury., vol. i, part ii, p. 150, pl. v, figs. la, b. Mus. No. 9872.. 

Neithea texana (Remer) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 151 (not the figured specimen). Maus. 

No. 9396. 

Nemodon sulcatinus (KE. & S. sp.) Meek. 
Cret. Nos. 4,5. Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 82, pl. xv,. 

figs. 6a, b. Mus. No. 428. ; 

Nerinea schottii Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 158, pl. xiv, figs. 3a, b. Mus. No. 9873. 

Neritina bannisteri (Meek) White. 
12th Aun. Rep. U.S. Geol. & Geogr. Sury, Terr., p. 25, pl. xii, figs. 10a—c. Mus. Nos.. 

7376, 12487, 

Neritina incompta White. 
Cret. No. 5. 11th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 308, pl. vii, figs.. 

6a-c. Mus. No. 8093. 

Neritina pisiformis (Meek) White. 
12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 26, pl. xii, figs. 9a-c. Mus. No. 

7834. 

Neritina pisiformis (Meek) White. 
12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 26, pl. xii, figs. 9a-c. Maus.. 

No. 7884. 

Neritina pisum (Meek) White. 
11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 308, pl. vii, figs. 1la-c. Mus. No.. 

7883. 

Neritina (Velatella) bellatula (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 27, pl. xii, figs. 8a, b. Rey, non-- 

Marine Foss. Moll., p. 52 or 458, pl. v, figs. 8,9. Mus. No. 7872. 

Neritina (Velatella) carditoides (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv, Terr., p. 28, pl. xii, fig. 7a. Rev. non-- 

Marine Foss, Moll., p. 52 or 458, pl. v, fig. 10. Mus, No. 7873. 

Neritina (Velatella) carditoides (Meek) White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 189, 

pl. xviii, figs. 7a-c. Mus. No. 8632. 

Neritina (Velatella) patelliformis (Meek) White. 

11th Ann. Rep. U.S. Geol, & Geogr, Sury. Terr., p. 309, pl. vii, figs. 7a-d. Mus, Nos. 

7888, 8094, 

Neritina (Velatella) patelliformis var. weberensis (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 309, pl. vii, figs. 8a, b. Mus. No. 

8092. 

Nodosaria texana Conrad. 
U. S. & Mex. Bound. Surv., vol. i, part ii, p. 159, pl. xiv, figs, 4a-c. Mus. No. 

9837. 



316 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. [1885. 

CRETACEOUS SPECIES—Continued. 

‘Nucula cancellata (M. & H.) Meek. 

Cret. No.5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 102, pl. xxviii, 
figs. 13La,c],d,e. Mus, Nos, 434, 1931. 

-Nucula obsoletistriata (M. & H.) Meek. 

Cret. No. 4. Rep. U. 8S, Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 100, pl. xv, figs. 

10a, b. Mus. No. 351. 

Nucula planimarginata (M. & H.) Meek. 

Cret. No.5, Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 101, pl. xv, figs. 8a, 

b; pl. xxviii, fig. 16. Mus. Nos. 437, 436. 

Nucula planimarginata (M. & H.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 406. pl. xi, figs. 5,6. Mus, No, 12259. 

Nucula subplana (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 352, pl. xvii, figs. 
7a, b. Maus, No, 352, 

Nuculana bisulcata (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 104, pl. xv, 

figs. 4a, b. Mus. No. 1948. 

‘Nuculana bisulcata (Meek) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 407, pl. xi, fig.7. Mus. No. 12265, 

Wuculana ? equilateralis (M. & H.) Meek. 

Cret. Nos. 4, 5. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 106, pl. xv, 

figs. 7a, b. Mus. No. 323. 

‘Nuculana subnasuta (H. & M.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 105, pl. xv, fig. 9. 

Mus, No. 305, 

Odontobasis constricta (H. & M.sp.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 352, figs. 41, 42; 

p. 353. Mus, No. 1943, 

-Ophioderma ? bridgerensis (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 8, pl. xii, fig. 12a. Mus. No. 7820. 

‘Ostrea (Alectryonia) bellaplicata (Shumard) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 276, pl. iv, figs. 3a, b. Rev. Foss. 

Ostreidx N. A., p. 292, pl. xlvii, figs. 1, 2. Mus, No. 12383. 

Ostrea (Alectryonia) sannionis White. 

Cret. No.5. 11th Ann. Rep. U. 8S. Geol. & Geogr. Surv. Terr., p. 277, pl. ii, figs. 

2a-e. Rev. Foss. Ostreide N. A., p.300, pl. xlv, figs. 3-7. Mus. No. 8056. 

‘Ostrea anomioides (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 10, pl. xi, figs. 4a, b. Rev. Foss. 

Ostreidie N. A., p. 291, pl. xxxix, figs. 4, 5. Mus. No. 7823. 

‘Ostrea bella Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 156, pl. x, figs. 4a,b. Rev. Foss. Ostreida 

N.A., p. 252, pl. xxxix, fig.6. Mus. No. 9852. 

Ostrea coalvillensis Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 140, pl. xv, figs. 10,a-c. Rev. Foss. 

Ostreide N, A., p. 293, pl. xxxvi, figs. 1-4. Mus. No. 7800. 

Ostrea congesta (Conrad) Meek. 

Cret. No.3. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 13, pl. ix, figs. la-e. 

Rev. Foss. Ostreide N. A., p. 294, pl. xxxix, figs. 11-13. Mus, No. 238. 

-Ostrea cortex Conrad. 
U. S. & Mex. Bound. Surv., vol. i, part ii, p. 157, pl. xi, figs.4a-d. Rev. foss. os- 

treide N.A., p. 294, pl. xxxvii, figs.3, 4. Mus. No. 9871. 
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Ostrea cortex (Conrad) White. 

Rep. U. 8. Geogr. & Geol. Surv. west of 1C0th Meridian, vol. iv, part i, p. 170, pl. 
xv, figs. 2a-c. Mus. No. 8642, 

Ostrea (Grypheza ?) patina (M. & H.) Meek. 

Cret.No.4. Rep. U.8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 16, pl. x, figs. 2a,. 

b; a, b(bis). Rev. Foss, Ostreidx N, A., p. 298, se xlvii, figs.5, 6. Mus, No. 325. 

Ostrea (Gryphza ?) patina var. A (M. & H.) Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 18, pl. x, figs. 3a, b; 

pl. xi, figs. la, b. Rev. Foss, Ostreidx N. A., p. 298, pl, xlvii, fig. 4. Mus. No. 325. 

Ostrea (Gryphea ?) patina var. C (M. & H.) Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr, Surv. Terr., 4to, vol. ix, p. 18, pl. xi, figs. 4a, b. 

Mus, No. 325. 

Ostrea (Gryphzostrea ?) subalata Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 15, pl. xxviii, fig. 

5. Rey. Foss, Ostreida N. A., p. 300, pl. xxxix, fig. 10. Mus. No. 2101. 

Ostrea inornata (M. & H.) Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 14, pl. x, fig. 4. 
Mus. No, 329. 

Ostrea lugubris Conrad. 

U.S. & Mex. Bound. Surv.,vol.i, part ii, p. 156, pl. x, figs. 5a,b. Rev. Foss. Ostrei- 
dx N.A.,p. 297, pl. xli, fig. 3. Mus. No. 9822. 

Ostrea multilirata Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 157, pl. xii, figs. 1la-d. Rev. Foad Os- 
treide N.A., p.298, pl. xxxviii, figs. 1,2. Mus, No. 9895. 

Ostrea (Gryphzostrea) patina var. B (M. & H.) Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 18, pl. xi, figs. 3a, 
b. Mus, No. 325. 

Ostrea pellucida (M. & H.) Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 15, pl. xxviii, figs, 

4a, b. Rev. Foss. Ostreide N. A., pl. 1, figs. 5,6. Mus. No. 330. 

Ostrea prudentia White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. ix, parti, p. 171, pl. xiv, 

figs. 2a-d. Rev. Foss Ostreidw N. A., p. 299, pl. xl, figs. 5,6. Mus. No. 8639. 

Ostrea quadriplicata (Shumard) White. 

ilth Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 275, pl. v, fig.6a. Rev. Foss. Os- 

treidw N.A., p. 299, pl. xliii, fig.5. Mus. No. 8077. 

Ostrea robusta Conrad. 

U.S. & Mex. Bound. Surv., vol. i, partii, p. 156, pl. xi, figs. 3a, b. Rev. Foss. Ostrei- 
dz N.A., p.300, pl. xl, figs. 3,4. Mus. No. 9885. 

Ostrea soleniscus (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.9, pl. xi, figs. 2a,b. Rev. Foss. 

Ostreidz N. A., p. 300, pl. xlii, fig. 1. Mus. No. 7780. 

Ostrea subspatulata (Lyell & Sowerby) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 155, pl. x, figs. 3a,b. Mus. No. 9867.. 

Ostrea vellicata Conrad. 
U. S. & Mex. Bound. Surv., vol. i, part ii, p. 156, pl. xi, figs. 2a,b. Mus. No. 9833. 

Pachymya ? herseyi White. 

Cret.No. 5. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 298, pl. v, figs. 5a, 
b. Mus. No. 8091. 

Pachymya ? compacta White. 

12th Ann. Rep. U. 8S. Geol. & Geogr. Surv. Terr., p. 22, pl. xvii, figs. 4a, b. Mus, 
No. 8027. 
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Paliurus pentangulatus White. 

Cret. No.5? 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 302, pl. iv, figs. 
4a,b. Mus. No. 8081. 

Paramithrax ? wallseri Whitf. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 37, pl. xvi, figs. la-c; pl. xvii, 

fig. la. (Casts of type.) Mus, No. 8360. 

Parapholas sphenoideus White. 

Cret. No. 3. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 300, pl. v, figs. la- 

d. Mus. No. 12380. 

Pharella ? pealei (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 21, pl. xi, figs. 6a, 6. Mus. No. 

7821. - 

Philloceras ? halli (M. & H.) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 458, pl. xxiv, 

figs. 3a-c. Mus. No. 384. 

Pholadomya papyracea (M. & H.) Meek. 

Cret. No. 2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 217, pl. v, figs. 

4a, b. Mus. No. 1910. 

Pholadomya sancti-sabe Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 164, pl. xxi, fig. 4. Mus. No. 9859. 

Pholadomya subelongata Meek. 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. ii, No.4, p. 362, pl. ii, figs. 1,a. Mus, 

No. 1299. 

Pholadomya subventricosa (M. & H.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 217, pl. xxxix, 

figs. 8a, b. Mus. No. 18]. 

Pholadomya texana Conrad. 

U. 8S. & Mex. Bound Surv., vol. i, part ii, p. 152, pl. xix, fig. 3. Mus. No. 9877. 

Phylloceras ? ramosus Meek. 

Bull. U.S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 371, pl. v, figs. 1, a,b. Mus, 

No. 12451. 

Phylloteuthis subovata (M. & H.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 505, pl. xxxiii, 
fig. 3. Mus. No, 414. 

Physa — ? White. 
11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 307, pl. vii, fig. 13a. Rev. Non- 

Marine Foss. Moll., p. 38 or 444, pl. iv, fig. 5. Mus. No. 12384. 

Physa carletoni (Meek) White. 

llth Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 306, pl. vii, fig. 12. Rev. Non- 
Marine Foss. Moll., p. 43 or 449, pl. v, fig. 18. Mus. No. 7875. 

Pinna petrina White. 

Rep. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, parti, p. 182, 

pl. xiii, figs. 7a, b. Mus. No. 3640. 

Pinna stevensoni White. 

Proc. U. 8. Nat. Mus., vol. iii, p.47. Mus. No. 8101. 

Placenticeras placenta var. intercalare (M. & H.) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 468, pl. xxiii, 

figs. la-c. Mus. No. 369. 

Placenticeras (Sphenodiscus) lenticulare (Owen sp.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 473, pl. xxxiv, 

figs. la-c; fig. 66 on p. 473. Mus. No. 411. 
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Placenticeras ? vancouverense Meek. 

Bull. U.is. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 370, pl. vi, figs. 1, a-c. Mus. 

No. 1342. 

Placunopsis hilliardensis White. 

Cret. No. 5, 11th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 278, pl. vii, fig. 
14a. Mus. No. S0ee. 

Plicatula hydrotheca White. 

1ith Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 279, pl. vi, figs. 3a, b. Mus. 
No. 8048. 

Plicatula incongrua Conrad. 

U.S. & Mex. Bound. Surv., vol.i, part ii, p. 153, pl. vi, figs. 10a, b. Mus. No. 9863. 

Prionocyclus woolgari (Mantel sp.) Meek. 

Cret. No.2. Rep, U.S. Geol. & Geogr. Surv, Terr., 4to, vol. ix, p. 455, pl. vii, figs. 
la-d, f-h, 3. Mus. No. 223. 

Prionocyclus wyomingensis (Meek) White. 

Cret. No.3? 12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 35, pl. xv, figs. la-e. 
Mus. No. 7729. 

Prionocyclus wyomingensis (Meek) Whitf. 

Cret. No.2. Rep. Geol. Black Hills of Dakota, p. 440, pl. xiv, figs. 1-3. Mus. No. 
12283. 

Protocardia (Leptocardia) subquadrata (EH. & 8. sp.) Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv, Terr., 4to, vol. ix, p. 175, pl. xxix, figs. 
Ba-e. Mus. No. 278. 

Protocardia salinaensis Meek. 

Cret. No.1. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 174, pl. ii, [fig. 

13a]. Mus. No. 7897, 

Pseudobuccinum nebrascense Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr, Surv, Terr., 4to, vol. ix, p. 350, pl. xxxi, figs. 
5a-d. Mus. No. 290, 

Pteria linguiformis (EK. & S. sp.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 32, pl. xvi, figs. 
le, d. Mus, No. 324. 

Pteria linguiformis var. subgibbosa Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr, Sury. Terr., 4to, vol. ix, p. 33, pl. xxviii, fig. 
12. Mus. No. 461. 

Pteria linguiformis (E. & S8.sp.) Whitf. 

Cret. No.4, Rep. Geol. Black Hills of Dakota, p. 384, pl. vii, fig.2. Mus. No. 12337, 

Pteria (Oxytoma?) gastrodes (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr, Surv. Terr., p. 280, pl. x, fig. la. Mus. No. 7789. 

Pteria (Oxytoma) nebrascana (E.& 8S.) Meek. 

Cret.No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 34, pl. xvi, fig. 30. 
Mus. No. 425. 

Pteria (Oxytoma) salinensis White. 

Cret.No.1. 12th Ann, Rep. U.S. Geol. & Geogr. Surv. Terr., p. 15, pl. xvi, figs, 2a, b. 
Mus. No. 8025. 

Pteria parkensis White. 

11th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 279, pl. iii, fig. 3a. Mus. No. 

3074, 

Pteria (Pseudopteria) fibrosa (M. & H.) Meek. 

Cret. No.5. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 36, pl. xvii, figs. 
17c,d. Mus. No. 460. 
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Pteria (Pseudopteria) fibrosa (M. & H.) Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dak» ta, p. 386, pl. vii, fig.5. Mus. No. 
123329 
wOIDKs 

Pteria (Pseudopteria) propleura (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 281, pl. x, figs. 2a,c. Mus. Nos. 

7788, 7790. 

Pteria (Pseudopteria) sublevis Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 387, pl. vii, fig. 6. Mus. No. 

12251. 

Pteria ?? stabilitatis White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 15, pl. xvii, fig.3a. Mus. No. 8057. 

Ptychoceras crassum Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 459, pl. xvi, figs. 3,4. Mus. No. 

12324. 

Ptychoceras meekanum Whitt. 

Cret. No. 4. Rep. Geo]. Black Hills of Dakota, p. 457, pl. xvi, fig. 1. Mus. No. 

12279. 

Pyrifusus (Neptunella) intertextus Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 348, pl. xix, 

figs. 14a, b. Mus. No. 253. 

Pyrifnsus (Neptunella) newberryi Meek. 

Cret. Nos. 4,5. Rep.U.S. Geol. Surv. Terr., 4to, vol. ix, p. 346, pl. xxxi, fig. 6e. 

Mus. No. 257a. Figs. 6a-d, f; fig. 39, p. 346. Mus. No. 257. 

Pyrifusus (Neptunella) subturritus (M.’& H. sp.) Meek. 

Cret. No. 4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 347, pl. xxxii, 

figs. 3a, b; fig. 40, p. 347. Mus. No. 254. 

Pyrina parryi Hall. 

U. S. & Mex. Bound. Surv., vol. i, part ii, p. 144, pl. i, figs. la-d. Mus. No. 9854. 

Pyropsis bairdi (M. & H. sp.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 369, pl. xxxi, 

figs. 10a, b. Mus. No. 252 

Pyropsis bairdi var. rotula Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 371, fig. 47. 
Mus. No. 252. 

Requienia patagiata White. . 

Bull. U. S. Geol. Sury., No. 4, p. 94, pl. i, figs. 1-8; pl. ii, figs. 1-4. Mus. No. 12363. 

Rostellaria ? collina Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 158, pl. xiii, figs. 4a, b. Mus. No. 9870. 

Rostellaria ? texana=R. ? collina Conrad. 

U.S. & Mex. Bound. Sury., vol. i, part ii, p. 157, pl. xiii, figs. 3a, b. Mus. No. 9875. 

Rostellites texana Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 158, pl. xiv, figs. 2a, b. Mus. No. 9886. 

Scaphites abyssinus (Morton sp.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 441, pl. xxxv, 

figs. 2a, b. Mus. No. 409. 

Scaphites cheyennensis (Owen sp.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 437, pl. xxxv, 

figs. 3a,b. Mus. No. 402. 

Scaphites conradi (Morton sp.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 430, pl. xxxvi, 

figs. 2a—f. Mus. Nos. 398, 400. 
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Scaphites conradi var. gulosus (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 432, pl. xxxvi, 

fig. 1 Mus. No. 399. 

Scaphites conradi (Morton sp.) var. intermedius Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 433, pl. xxxiv, 

figs. 3a-c. Mus. No. 408. 

Scaphites larveformis (M. & H.) Meek. 

Cret. No. 2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 418, pl. vi, figs. 

6a-c. Mus. No. 229. 

Scaphites mandanensis (Morton sp.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 443, pl. xxxv, 

figs. la-c. Mus. No. 410. 

Scaphites nicolletii (Morton sp.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 435, pl. xxxiv, 

figs. da—c, 2a-—b. Mus. Nos. 405, 407. 

Scaphites nodosus (Owen) Whitf. 

Cret. No. 4. Rep. Geol. Black Hills of Dakota, p. 441, pl. xiii, fig. 12. Mus. No. 

12284. 

Scaphites nodosus (Owen sp.) var. brevis Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 426, pl. xxv, figs. 

la-c. Mus. No. 367. 

Scaphites nodosus var. brevis (Meek) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 443, pl. xiii, figs. 8,9. Mus. No, 

12289. 

Scaphites nodosus var. plenus (M. & H.) Meek. 

Cret. No. 4. Rep. U. 8. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 429, pl. xxvi, 

figs. la-c. Mus. No. 364. 

Scaphites nodosus (Owen sp.) var. quarangularis Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 428, pl. xxv, fig. 

4. Mus. No. 365. 

Scaphites nodosus (Owen) var. quadangularis Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 428, pl. xxv, figs, 

2a-c, 3a—c. Mus. Nos. 370, 366. 

Scaphites nodosus var. quadrangularis (Meek) Whitf. 
Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 443, pl. xiii, figs. 10, 11. Mus. 

No. 12291. 

Scaphites vermiformis (M. & H.) Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 423, pl. vi, figs. 

4a, b. Mus. No. 1902. 

Scaphites ventricosus (M. & H.) Meek. 

Cret. No.2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 425, pl. vi, figs. 

7a, b, 8a-c. Mus. Nos. 1903, 1904. 

Scaphites warreni (M. & H.) Meek. 

Cret. No. 2. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 420, pl. vi, fig. 

5. Mus. No. 225. 

Scaphites warreni (M.& H.) White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 200, pl. 

xix, fig. 3a. Mus. No. 8636. 

Proc. Nat. Mus. 85——21 
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Scaphites warreni(M. & H.) Whitf. 

Rep. Geol. Black Hills Dakota, p. 444, pl. xiii, figs. 2,3. Mus. No. 12290. Figs.1, 4. 

Mus. No. 12262. 

Scaphites wyomingensis (M. & H.) Whitf. 

Cret. No. 2? Rep. Geol. Black Hills of Dakota, p. 446, pl. xiii, figs. 5-7. Mus. No. 
12258. 

Serpula tenuicarinata (M. & H.) Meek. 

Cret. No. 2. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 507, pl. vi, fig. 
1. Mus. No. 226. 

Solemya subplicata (M. & H.) Meek. 

Cret. No. 5. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 129, pl. xxviii, 

fig. 19. Mus. No. 449. 

Spheeriola? cordata (M. & H.) Meek. 

Cret. No.5. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 137, pl. xxix, 

figs. 3a-c. Mus. No. 457. 

Spheriola ? endotrachys Meek. 

Cret. No. 5. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 139, pl. xxix, 

fig. 2. Mus. No. 12385. 

Spheriola ? obliqua Meek. 

Cret. No.5? Bull. U.S. Geol. & Geogr. Surv. Terr., 2, series, No. 1, p. 46 (not 
figured). Mus. No. 7835. 

Spheriola transversa Whitf. 

Cret. No. 5. Rep. Geol. Black Hills of Dakota, p. 415, pl. x, figs. 14-16. Mus. 

No. 12316. 

Spheriola ? warrenana Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 138 (not figured). 
Mus. No. 458. 

Spironema tenuilineata (M. & H. sp.) Meek. 
Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 342, pl. xxxii, 

figs. Qa-c. Mus. No. 270. 

Syncyclonema rigida (H. & M.) Meek. 

Rep. Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 27, oe xvi, 

figs. 5a,b. Mus. No. 347. 

Syncyclonema rigida (H. & M.) Whitf. 

Rep. Geol. Black Hills of Dakota, p. 388, pl. vii, fig. 1. Mus. No. 12272. 

Tancredia americana (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 142, pl. xxxviii, 

figs. 1b, e. Mus. No. 186. 

Tancredia? cclionotus White. 

Cret. No.5. 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.288, pl. v, figs. 2a-d. 

Mus. No. 8072. 

‘Tapes hilgardi (Shumard) White. 
12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 22, pl. xvi, figs. 3b, c. Mus. 

No. 8028. 

Tellina ?? isonema Meek. 
Rep. Geol. Exp]. 40th Parallel, vol. iv, part i, p. 156, pl. xv, fig. 6. Mus. No, 7851. 

Tellina ? modesta Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 157, pl. xv, fig. 5. Mus. No. 7852. 

Tellina (Peronea ?) equilateralis (M. & H.) Meek. 

Cret. No.5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 196, pl. xxxix, 

figs. 5a-c. Mus. No. 179. 
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Tellina (Peronza ?) scitula (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 197, pl. xxx, figs. 

la, b. Mus. No. 439. 

Teredo globosa (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 264, pl. xxx, 

fig. 13; figs. 31, 32, p.264. Mus. No. 422, 

Teredo selliformis (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 262, pl. xvii, fig. 

19d. Mus, No. 421. 

Terebratula choctawensis (Shumard) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p.156. Mus. No. 9848. 

Terebratula leon-nsis Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 164, pl. xxi, fig.2. Mus. No. 9837. 

Terebratula wacoensis (Romer) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 147, pl. 11, figs. la-c. Mus. No, 9838. 

Tessarolax hitzii White. 

Cret. No. 4. 12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 29, pl. xv, fig. 2a. 

Mus. No. 7526. 

Thetis ? circularis (M. & H.) Meek. 

Cret. No.4. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 190, pl. xvii, figs. 

Ssa-c. Mus. No. 340. 

Thetis circularis (M. & H.) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 417, pl. xi, figs. 22-24. Mus. No. 
12330. 

Thracia gracilis (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 224, pl. xxxix, fig. 
6b. Mus, No. 188. 

Thracia myzformis White. 

12th Ann. Rep. U.8. Geol. & Geogr. Surv. Terr., p. 23, pl. xvii, figs. 2a,b. Mus, No. 

8029. 

Thracia ? prouti (M. & H.) Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 225, pl. xxxvii, 

figs. 6a,b. Mus, No, 189. 

Thracia subgracilis Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 419, pl. xi, figs, 29, 30. Mus. No, 

12253. 

Thracia? subtortuosa (M. & H.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 223, pl. xxxvii, 

fig.5. Mus. No. 185. 

Toxaster elegans (Shumard sp.) Hall. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 146, p]. xxi, figs. la-e. Mus. No. 9856. 

Toxaster texanus (Remer) Hall. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 145, pl.i, figs. 2a—c. Mus. No. 9857. 

Trachytriton vinculum (H. & M.sp.) Meek. 

Cret. No.4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 304, pl. xix, figs. 

Za-d. Mus. No. 261, 

Trapezium ? micronema (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 293, pl. x, fig.5a. Mus. No. 7846. 

Trapezium truncatum (Meek) White. 

11th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 292, pi. x, figs. 6a, b. Mus. No. 
7813. 
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Trigonarca (Breviarca) exigua (M. & H.) Meek. 

Cret. No.4. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 93, pl. xv, figs. 

2a-f. Mus. No. 348. 

Trigonia emoryi Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 148, pl. iii, figs. 2a-c. Mus. No. 9849. 

Trigonia evansi Meek. 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, p. 359, pl. ii, fig. 7. Mus. 
No. 12482. 

Trigonia texana Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 148, pl. iii, figs. 3a-c. Mus, No. 9843. 

Turbinolia texana Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 144, pl. ii, figs. 3a, b. Mus. No. 9836. 

Turbonilla (Chemnitzia) coalvillensis (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 305, pl. ix, figs.5a, b. Mus. No. 
7880. 

Turbonilla (Chemnitzia) melanopsis (Conrad ?) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 197, pl. 

Xviii, fig. 10a. Mus. No. 8655. 

Turnus (Goniochasma) stimpsoni (M. & H.) Meek. 

Cret. No. 4. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to., vol. ix, p. 256, pl. xxx, 

figs. 9a, b. Mus. No. 451. 

Turris (Surcula ?) contortus Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 385, fig. 49; pl. 

xxx, figs. 7a-c. 

Turris (Surcula ?) hitzi Meek. 

Cret. No. 2. Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 386, fig. 50, p. 
387. Mus. No. 12458. 

Turritella coalvillensis (Meek) White. 

Cret. No.4 or5, 11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 315, pl. ix, fig. 
4a. Mus. No. 7878. 

Turritella leonensis Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 165, pl. xxi, figs. 7a, 6. Mus. No. 
9834. 

Turritella marnochi White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 315, pl. vii, figs. 5a, 6. Mus. 

No. 8055. 

Turritella (Aclis ?) micronema (Meek) White. 

11th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 316, pl. ix, fig. 8a. Mus. No. 
7882. 

Turritella planilateris Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 158, pl. xiv, figs. 1,a, b. Mus. No. 
9845. 

Turritella spironema (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 31, pl. xii, fig. 3a. Mus. No.. 7870. 

Turritella uvasana (Conrad) White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 195, pl. 

Xviil, figs. lla, b. Mus. No. 8657. 

Tylostoma princeps White. 

Proc. U. S. Nat. Mus., vol. iii, p. 140, pl. ii, figs. 1, 2. Mus. No. 8864. 
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Uintacrinus socialis (Grinnel) Meek. 
Bull. U. 8. Geol. & Geogr. Surv. Terr., vol. ii, No. 4, pp. 375-378, figs. A, B, on p. 

375. Mus. No. 8044. 

Valvata nana (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 33, pl. xii, figs. 17a, b. Rev. 

Non-Marine Foss. Moll., p. 64 or 470, pl. v, figs. 19,20. Mus. No. 8093. 

Vanikoro ambigua Meek. 

Cret. Nos. 4, 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 330, pl. xix, 

figs. 12a-d. Mus. No. 267. 

Vanikoropsis tuomeyana M. & H. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 382, pl. xxxix, 

figs.2a,b. Mus. No. 266. 

Veniella goniophora Meek. 

Cret. No.2. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 142, pl. iv, 

fig. 4; fig. 12 on p. 152. Mus. No. 1720. 

Veniella goniophora (Meek) White. 
Rep. U. S. Geogr. & Geol. Expl. & Surv. west of 100th Meridian, vol. iv, part i, p. 

185 (not figured). Mus. No. 8550. 

Veniella humilis (M. & H.) Whitf. 
Cret. No. 5. Rep. Geol. Black Hills of Dakota, p. 414, pl. x, figs.8-12. Mus. No. 

12333. 

Veniella mortoni (M. & H.) Meek. 

Cret. No. 2. Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 154, pl. iv, figs. 

3a,b. Mus. No. 2037. 

Veniella subtumida (M. & H.) Meek. 

Cret. Nos. 4,5. Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 154, pl. xvii, 

figs. 5a, b. Mus. No. 361. 

Veniella (Venilicardia?) humilis (M. & H.) Meek. 

Cret. No. 5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 155, pl, xxx, figs. 

5a-c. Mus. No, 444. 

Volsella attenuata (M. & H.) Meek. 

Cret. No. 5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 74, pl. xxviii, 

figs. 8a,b. Mus. No. 436. 

Volsella (Brachydontes) multilinigera (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 18, pl. xi, [fig. 3a]. Mus. No. 

7781. . 
Volsella galpiniana (E. & S. sp.) Meek. 

Cret. No.5. Rep. U. S.-Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 73, pl. xxviii, 

figs. 7a,b. Mus. No. 446. 

Volsella meekii (E. &.S. sp.) Meek. 

Cret. Nos. 4,5. Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 72, pl. xv, 

figs. 3a-c. Mus. No. 313. 

Websteria cretacea Meek. 

Cret. No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 3, [pl. xxviii, figs. 

3a-c]. Mus. Nos. 333, 416. 

Yoldia evansi (M. & H,) Whitf. 

Cret. No.4. Rep. Geol. Black Hills of Dakota, p. 409, pl. xi, fig. 1. Mus. No, 12340, 

Yoldia scitula Meek. 

Cret.No.5. Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 110, pl. xxviii, 

fig. 9. Mus. No. 302. 
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Acroloxus minutus (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 543, pl. xliv, fig. 10. Rev. 

Non-Marine Foss. Moll., p. 45, or 451, pl. xxiv, fig. 27. Mus. No. 3126. 

Anodonta parallela White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 62, pl. xxiv, fig. 3a. Rev. Non- 

Marine Foss. Moll., p. 23 gr 429, pl. xix, fig. 5. Mus. No, 9028. 

Anodonta propatoris White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 61, pl. xxiv, figs.2a-d. Rev, 

Non-Marine Foss. Moll., p. 23 or 429, pl. xix, figs. 6-9. Mus. No. 13406 

Anomia micronema (Meek) White. 

Rey. Non-Marine Foss. Moll., p. 16 or 442, pl. xii, figs. 7,9,11. Mus. Nos. 12492, 

9931. 

Anomia micronema (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 57, pl. xxv, figs. 2a-d. Rev. 

Non-Marine Foss. Moll., p. 16 or 442, pl. xii, figs. 6, 8, 10. Mus. No. 9038. 

Azinea holmesiana White. 

12th Aun. Rep. U.S. Geol. & Geogr. Sark Terr., p. 59, pl. xx, figs. 2a, b. Mus. No. 
9055. 

Bulinus atavus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 86, pl. xxiv, figs. 5a, b. Rev. 

Non-Marine Foss. Moll., p. 44 or 450, pl. xxv, figs. 6,7. Mus. No. 12481. 

Bulinus disjunctus White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 86, pl. xxiv, figs. 6a,b. Rev. 

Non-Marine Foss. Moll., p. 45 or 451, pl. xxv, figs. 4,5. Mus. No. 12469. 

Bulinus longiusculus (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 541, [pl. xliii, figs. 16a, b]. 
Rey. Non-Marine Noss. Moll., p. 45 or 451, [pl. xxv, fig. 8]. Mus. No. 2120. 

Bulinus subelongatus M. & H. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 540, pl. xlii, figs. 13a,b. Rev. 

Non-Marine Foss. Moll., p. 44 or 450, pl. xxv, figs. 10,11. Mus. No, 2118. 

Campeloma macrospira (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 102, pl. xxx, fig.2a. Rev. Non- 

Marine Foss. Moll., p. 63 or 469, pl. viii, figs. 6, 7. Mus. No. 7619. 

Campeloma multilineata (M. & H.) White. 
12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 101, pl. xxviii, figs. 4a, b. Rev. 

Non-Marine Foss. Moll., p. 63 or 469, pl. xxvii, figs. 1, 7. Mus. No. 9029. 

Campeloma multilineata White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 63, pl. xxvii, figs. 2-4,6. Mus. 

No. 8139. 

Campeloma producta White. 
Rev. Non-Marine Foss. Moll., p. 63 or 469, pl. xxvi, figs. [25], 26. Mus. No. 8140. 

Campeloma producta White. 

Rev. Non-Marine Foss. Moll., p. 63, pl. xxvi, figs. 21-24,27. Mus. No. 8140. 

Campeloma vetula (M. & H.) Meek. 
Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 587, pl. xlii, figs. 14a, b. 

Rev. Non-Marine Foss. Moll., p. 63 or 469, pl. xxvii, figs. 8,9. Mus. No. 2153 

Cassiopella turricula White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Sury. Terr., p. 97, pl. xxvii, figs. 3a-d, f-g 

Rey. Non-Marine Foss. Moll.,p. 58 or 464, pl. xxiii, figs. 25-29. Mus. No. 

9058. 
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Columna teres (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 555, pl. xliv, figs. Ila, b. 
Rev. Non-Marine Foss. Moll., p. 48 or 454, pl. xxv, fig. 15. Mus. No. 2115. 

Columna vermicula (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 556, pl. ‘xliv, figs. 12, a, b. 

Rey. Non-Marine Foss. Moll., p. 48 or 454, pl. xxv, fig. 16. Mus. No. 2114. 

Columna vermicula (M. & H.) var. contraria Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 557 (unfigured). Mus. No. 

2114, 

Corbicula angheyi White. 

Rev. Non-Marine Foss. Moll., p. 32 or 438, pl. xxi, figs. 4-6. Mus. No. 11557. 

Corbicula [bannisteri Meek] occidentalis (Meek) White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 75, pl. xxi, figs. 3b, c. Musi. 

No. 7834. 

Corbicula berthoudi White. 

Rev. Non-Marine Foss. Moll., p. 32 or 438, pl. xxi, figs. 1-3. Mus. No. 11556. 

Corbicula cleburni White. 

12th Aun. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 73, pl. xxili, figs. la-c. Rev. Non- 

Marine Foss. Moll., p. 31 or 437, pl. xx., figs. 7-9. Mus. No. 9023. 

Corbicula cytheriformis (M. & H.) White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 74, pl. xxi, figs. 4a-d. Rev. Non- 

Marine l’oss. Moll., p. 31 or 437, pl. xxii, figs. 3-6. Mus, Nos. 8117, 9673. 

Corbicula cytheriformis (M. & H.) Meek. . 
Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol.ix, p.520, pl. xl, figs.5a-e. Rev. 

Non-Marine Foss. Moll., p.31 or 437, pl. xxii, figs. 1, 2. Mus. No. 2133. 

Corbicula (Leptesthes) cardinizformis White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.73, pl. xxv, figs.5a, b. Rev. 

Non-Marine Foss. Moll., p.31 or 437, pl. xxii, figs.10, 11. Mus. No, 9024, 

Corbicula (Leptesthes) cardinieformis White. 

Rev. Non-Marine Foss. Moll., p. 31 or 437, pl. xxii, figs. 12-15. Mus. No. 12477. 

Corbicula (Leptesthes) fracta (Meek) White. 

Rey. Non-Marine Foss, Moll., p. 33 or 439, pl. xx, figs. 2-6. Mus. No, 8104. 

Corbicula (Leptesthes) macropistha White. 

12th Ann. Rep. U.S. Geol. & Geogr, Surv. Terr., p.78, pl. xxiii, figs. 4a-f. Rev. 

Non-marine Foss, Moll., p. 31 or 437, pl. xxi, figs.11-14. Mus. No. 8124, 

Corbicula (Leptesthes) planumbona (Meek) White. 

12th Ann. Rep. U.S. Gel. & Geogr. Surv. Terr., p. 77, pl. xxi, figs. 2a-d. Rev. Non- 

Marine Foss. Moll., p. 31 or 437, pl. xxii, figs. 7-9. Mus, No. 8126. 

Corbicula (Leptesthes) subelliptica (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 523, p]. xliii, figs. 9b,c. Mus, 

No. 12473. 

Corbicula nebrascensis (M. & H.) Meek, 

Rep. U. S. Geo]. & Geogr. Surv. Terr., 4to, vol. ix, p. 522, pl. xliii, figs. 2a,b. Rev. 

Non-Marine Foss. Moll., p.31 or 437, pl. xx, figs. 12,13. Mus. No, 2131. 

Corbicula cbesa White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.72, pl. xxiii, figs. 3a-e. Rev. 

Non-Marine Foss. Moll., p.31 or 437, pl. xxiii, figs. 7-11. Mus. No. 9025, 

Corbicula occidentalis (M. & H.) White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 75, pl. xxi, fig.3a. Rev. Non- 

Marine Foss, Moll., p. 31 or 437, pl. xxiii, figs. 1-6. Mus, Nos, 8112, 8113. 
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Corbicula subelliptica (M. & H.) Meek. 

Rep.U.S. Geol. & Geogr. Surv.Terr., 4to, vol. ix, p. 523, pl. xliii, fig. 9a. Mus. No.441. 

Corbicula subelliptica (M. & H.) White. 

Rev. Non-Marine Foss, Moll., p. 31 or 437, pl. xx, figs. 10,11. Mus. No. 8123. 

Corbicula subelliptica var. moreauensis (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 524, pl. xliii, figs. la-c. Mus. 

Nonet3z. 

Corbicula umbonella (Meck) White. 

Rev. Non-Marine Foss. Moll, p. 32 or 438, pl. xxi, figs.7, 8. Mus. No. 12468. 

Corbicula (Veloritina) durkeei Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 167, pl. xvi, figs. 6, a, ¢,d. Rev. Non- 

Marine Foss. Moll., p. 31 or 437, pl. viii, figs. 10,11. Mus. No. 7621. 

Corbicula (Veloritina) durkeei (Meek) White. 

Rey. Non-Marine Foss. Moll., p. 31 or 437, pl. viii, fig.9. Mus. No. 8148. 

Corbicula (Veloritina) durkeei (Meek sp.) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 207, pl. xxi, 

figs. 13a,b. Mus. No. 8613 

Corbula (Anisorhyncus) pyriformis Meek. 

Rep. Expl. Great Basin of Utah, by Capt. J. H. Simpson, p. 361, pl. v, figs. 9, 10. 

Mus. No. 493. 

Corbula (Potamomya) concentrica Meek.=Corbula (Anisorhyncus) pyriformis 

Meek. 

Proc. Acad. Nat. Sci. Philad., 1860, vol. xii, p.312. Mus. No. 494. 

Corbula engelmanni Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 174, pl. xvii, fig. la. Mus. No. 495. 

Corbula mactriformis (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 528, pl. xliii, figs. 7a-[f]. Rev. 

Non-Marine Foss. Moll., p. 36 or 442, pl. xviii, figs. 12-15. Mus, No. 2168. 

Corbula perundata (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.530, pl. xl, fig.4c. Mus. No. 

2181. 

Corbula pyriformis (Meek) White. 

Rev. Non-Marine Foss. Moll., p. 35 or 441, pl. viii, figs. 12-16. Mus. No. 8149. 

Corbula subtrigonalis (M. & H.) White. 

Rey. Non-Marine Foss. Moll., p. 36 or 442, pl. xix, fig.10. Mus. No. 8109. (N. B.— 

Fig. 15 is example of C. trepidophora Meek.) 

Corbula subtrigonalis (M. & H.) White. 

12Ann. Rep..U. 8. Geol. & Geogr. Surv.Terr., p. 80, pl. xxv, figs. 6a-c. Rev. Non-Ma- 

rine Foss. Moll., p. 36 or 442, pl. xix, figs. 11-13. Mus. No. 8107. 

Corbula ( is sais ica Meek) subtrigonalis (M. & H.) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 80, pl. xxv, fig. 6f. Rev. Non-Ma- 

rine Foss. Moll. , p. 36 or 442, pl. xix, fig. 15. Mus. No. 8109. 

Corbula undifera (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury.Terr., p. 80, pl. xxix, figs. da—-f. Rev. Non- 

Marine Foss. Moll., p. 36 or 442, pl. xviii, figs. 6-9. Mus. No. 9060. 

Corbula undifera (Meek) var. subundifera White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 81, pl. xxix, figs. 5a-c. Rev. Non- 

Marine Foss. Moll., p. 36 or 442, pl. xviii, figs. 10,11. Mus. No. 9056. 

Cypris ? White. 

tep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, ¥ol. iv, part i, p. 216 (not 

figured). Mus. No. 8592. 
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Goniobasis chrysalis (Meek) White. 

12th Ann. Rep, U.S. Geol. & Geogr. Surv. Terr., p. 91, pl. xxx, figs. 6a, b. Rev. Non- 

Marine Foss. Moll., p.56 or 462, pl. vi, figs. 13,14. Mus. No. 8153. 

Goniobasis chrysalloidea White. 

12th Ann. Rep. U.S. Geol, & Geogr. Surv. Terr., p. 92, pl. xxx, figs. 5a,b. Rev. Non- 

Marine Foss, Moll., p. 56 or 462, pl. vi, figs. 10,11. Mus. No. 8157, 

‘Goniobasis cleburni White. 

12th Ann. Rep. U. 8S. Geol. & Geogr. Surv. Terr., p. 91, pl. xxx, figs. da-d. Rey: 

Non-Marine Foss. Moll., p. 56 or 462, pJ. vi, figs. 7-¥. Mus. No. 8152. 

‘Goniobasis convexa Meck. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 562, pl. xlii, figs. 2a,b; fig. 71, 

p. 562. Rev. Non-Marine Foss, Moll., p. 57 or 463, pl. xxvi, figs. 6,7 Mus. 

No. 2142. 

Goniobasis convexa var. impressa (M. & H.) Meek. 

tep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 563, pl. xlii, figs. 2¢,d. Rev. 

Non-Marine Foss. Moll., p. 57 or 463, pl. xxvi, figs. 8, 9. Mus. No. 2143. 

Goniobasis endlichi White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Sury. Terr., p. 92, pl. xxx, figs. 7a-c. Rev. 

Non-Marine Foss. Moll., p. 57 or 463, pl. vii, figs. 7-9. Mus. No. 8161. 

Goniobasis gracilenta Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 568, pl. xlii, fig. 3; p. 569, 

fig. 74. Rey. Non-Marine Foss. Moll., p. 57 or 463, pl. xxvi, fig. 12. Mus. No. 

12422. 

Goniobasis gracilenta (Meek) White. 

Rev. Non-Marine Foss. Moll., p. 57 or 468, pl. xxvi, fig. 13. Mus, No. 8203. 

Goniobasis invenusta (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 564, pl. xlii, figs. 1b, [1a, d, e]. 

Rey. Non-Marine Foss. Moll., p. 57 or 463, pl. xxvi, fig. 17. Mus. No. 2144. 

Goniobasis nebrascensis (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 565, [pl]. xlili, figs. 12a, h]. 

Rev. Non-Marine Foss. Moll., p. 57 or 463, [pl. xxvi, figs. 15-16]. Mus. No. 

2132. 

Goniobasis nebrascensis (M. & H.) White. 

Rep. Geogr. & Geol. Sury. west of 100th Meridian, vol. iv, part i, p. 213, pl. xxi, 

figs. 9,b,c. Mus. No. 8602. 

Goniobasis omitta (M. &. H.) Meek. 

Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 568, pl. xlii, figs. da-c. Rev. 
Non-Marine Fors. Moll., p. 57 or 468, pl. xxvi, fig. 10. Mus. No, 2184. 

Goniobasis sublevis (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 567, pl. xlii, figs. 5a,b. Rev. 

Non-Marine Foss. Moll., p. 57 or 4638, pl. xxvi, fig. 18. Mus. No. 2145. 

Goniobasis tenuicarinata (M. & H.) Meek. 

Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 566, pl. xliii, figs. 14a-c. 

Rev. Non-Marine Foss. Moll., p. 57 or 463, pl. xxvi, fig. 11. Mus. No. 2141. 

Goniobasis tenuicarinata (M. & H.) White. 

Rep. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 212, pl. xxi, 

figs. 10a, b. Mus. No. 8597. 

Helix evanstonensis White. 

Bull. U. S. Geol. & Geogr. Surv. Terr., vol. iv, p. 714. Rey. Non-Marine Foss. 

Moll., p. 48 or 454, pl. xxvii, figs. 29-31. Mus. No. 12502. 
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Helix kanabensis White. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell, p. 120. Rev. Non-Marine Foss. Moll., 

p. 48 or 454, pl. xxv, figs. 12-14. Mus. No. 8883. 

Helix (Patula) sepulta White. 

Proc. U. 8. Nat. Mus., vol. iii, p. 160. Rev. Non-Marine Foss. Moll., p. 48 or 454. 
Mus. No. 8902. 

Helix ? vetusta (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 552, pl. xlii, figs. 7a,b. Rev. 

Non- Marine Foss. Moll., p. 48 or 454, pl. xxvii, fig. 28. Mus. No. 2104, 

Hyalina ? occidentalis (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 547, pl. xlii, figs. 6a-d. Rey. 

Non-Marine Foss. Moll., p. 46 or 470, pl. xxvii, fig. 27. Mus. No. 2106. 

Hydrobia anthonyi (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 571, pl. xliii, figs. 10a-c. Rey. 

Non-Marine Foss. Moll., p. 59 or 465, pl. xxvii, fig. 39. Mus. No. 2149. 

Hydrobia recta White. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell, p. 132. Rev. Non-Marine Foss. Moll., 

p. 60 or 466, pl. xxvii, fig. 38. Mus. No. 12501. 

Hydrobia utahensis White. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell, p. 132. Rev. Non-Marine Foss. Moll., 
p. 60 or 466, pl. xxvii, fig. 35. Mus. No. 8870. 

Hydrobia warrenana (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 572, pl. xliii, figs. lla-ce. Rev. 

Non-Marine Foss. Moll., p. 59 or 465, pl. xxvii, fig. 40. Mus. No. 2147. 

Limnza (Acella) haldemania White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 84, pl. xxx, figs. 9a,b. Rev. 
Non-Marine Foss. Moll., p. 39 or 445, pl. vi, figs. 18,19. Mus. No. 8163. 

Limnza ? compactilis (Meek) White. 

Rey. Non-Marine Foss. Moll., p. 39 or 445, pl. xxvi, fig. 14. Mus. No, 8207. 

Limnza (Limnophysa) nitidula Meek. 

Rep. Expl. Great Basin of Utah, J. H. Simpson, p. 363, pl. v, fig. 14. Rev. Non- 

Marine Foss. Moll., p. 39 or 445, pl. vi, figs. 15,16. Mus. No. 685. 

Limneza (Pleurolimnza) tenuicostata (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 534, pl. xliv, figs. 13a-c. Rev. 

Non-Marine Foss. Moll., p. 39 or 445, pl. xxiii, fig. 24. Mus. No, 12483. 

Melanopsis? americana White. 

Rey. Non-Marine Foss. Moll., p. 55 or 461, pl. xxiii, figs. 21-23. Mus. Nos. 11559, 

12495. 

Melania insculpta (Meek) White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 94, pl. xx, fig.4a. Mus. No. 8197. 

Melania insculpta (Meek) White. 

Rev. Non-Marine Foss. Moll., p. 54 or 460, pl. xxvi, figs.4,5. Mus. No, 12490. 

Melania wyomingensis (Meek) White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 95, pl. xxviii, figs. 6a, b. Rev. 

Non-Marine Foss. Moll., p. 54 or 460, pl. xxvi, fig. 2. Mus. No. 9018. 

Melania wyomingensis (Meek) White. 

Rev. Non-Marine Foss. Moll., p.54 or 460, pl. xxvi, fig. 3. Mus. No, 12491. 

Melania wyomingensis Meek. 

Ann. Rep. U.S. Geol. & Geogr. Surv. Terr. for 1872, p.516 (not figured specimens. ) 

Mus. No, 7833, 
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Micropyrgus minutulus (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 575, pl. xliii, figs. 18a, b. Rev.. 
Non-Marine Foss, Moll., p. 59 or 465, pl. xxvi, fig. 20. Mus, No, 2137. 

Neritina bruneri White. 
Rey. Non-Marine Foss. Moll., p.53 or 459, pl. xxiii, figs. 14,15. Mus, No. 11558. 

Neritina naticiformis White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p.89, pl. xxx, figs. 3a,b. Rev. 

Non-Marine Foss. Moll., p. 52 or 458, pl. vii, figs.5,6. Mus, No, 12485. 

Neritina (Velatella) baptista White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Rerr., p.89, pl. xxix, -figs.6a, b. Rev. 

Non-Marine Foss. Moll., p.52 or 458, pl. xxiii, figs. 16,17. Mus. No, 12504. 

Neritina volvilineata White. 
12th Ann. Rep. U.S. Geol. & Geogr, Surv. Terr., p. 88, pl. xxi, figs. 6a, b. Rev, Non- 

Marine Foss. Moll., p.52 or 458, pl. xxiii, figs. 12,13. Mus. No, 8198. 

Nuculana inclara White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p.60, pl. xxv, fig. 7a. Mus. No, 

8122, 

Odontobasis buccinoides White. 
12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 102, pl. xx, figs. 3a, b. Mus. 

No. 9045. 

Odontobasis ? formosa White. 
12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 103, p]. xxviii, fig. 7a. Mus. 

No. 9046. 

Ostrea arcuatilis (Meek), giabra (M.& H.) White. 

Rev. Non-Marine Foss. Moll., p. 15 or 421, pl. x, fig.5. Rev. Foss. Ostreide N. A., 

p. 308, pl. lix, fig. 5. Mus. No, 7839. 

Ostrea glabra (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 509, pl. xl, figs. 2g-d. Rev. 
Non-Marine Foss. Moll., p. 15 or 421, pl. ix, figs.1,2. Rev. Foss. Ostreide N. 

A., p. 307, pl. lviii, figs. 1,2. Mus. No. 2165. 

Ostrea glabra (M. & H.) White. 

Rey. Non-Marine Foss. Moll., p. 15 or 421, pl. ix, figs. 3, 4; pl. x, figs. 1,2. Rev. 

Foss. Ostreide N. A., p. 307, pl. lviii, figs. 3,4; pl. lix, figs. 1,2. Mus. No. 

13407. 

Ostrea glabra (M. & H.) White. 

Rev. Non-Marine Foss. Moll., p. 15 or 421, pl. xi, figs. 1,2. Rev. Foss. Ostreidz 

N. A., pl. Ix, figs. 1,2. Mus. No. 12472. 

Ostrea insecuris White. 
12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 56, p!. xxi, figs. la, b. Rev. 

Non-Marine Foss. Moll., p. 15 or 421, pl. x, figs. 3,4. Rev. Foss. Ostreidz N. 

A., p. 308, pl. lix, figs. 3,4. Mus. No. 9053. 

Ostrea subtrigonalis (E. & 8.) White. 

Rev. Non-Marine Foss. Moll., p. 15 or 42J, pl. xii, figs. 2-5. Rev. Foss. Ostreidz 

N.A., p. 308, pl. 1xi, figs. 4-7. Mus. No. 8386. 

Ostrea subtrigonalis ? (E. & S ) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 510, pl. xl, figs, la-d. Mus. 

No. 2172. 

Ostrea (wyomingensis Meek) glabra White. 
12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 56, pl. xx, figs. la-c. Rev. Non- 

Marine Foss. Moll., p. 15 or 421, pl. xi, figs. 3,4; pl. xii, fig. 1. Rev. Foss.. 

Ostreide N. A., p. 307, pl. Ix, figs. 3, 4; pl. lxi, fig. 1. Mus. No. 9062. 

« 
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Physa ? White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 85, pl. xxx, fig. 11. Rev. Non- 

Marine Foss. Moll., p. 43 or 449, pl. vi, fig. 17. Mus. No. 12484. 

Physa copei White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 85, pl. xxiv, figs. da, b. Rev. 

Non-Marine Foss. Moll., p. 44 or 450, pl. xxv, figs. 1, 2. Mus. No. 12470. 

Physa felix White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 84, pl. xxii, fig. la. Rev. Non- 

Marine Foss. Moll., p. 44 or 450, pl. xxv, fig. 3. Mus. No. 9054. 

Pisidium saginatum White. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell, p. 128. Rev. Non-Marine Foss. Moll., 

p. 34 or 440, [pl. xx, figs. 14, 15]. Mus. No. 8208. 

Planorbis —-— ? White. » 

Rep. U.S. Geogr. & Geol. Sury. west of 100th Meridian, vol. iv, part i, p. 210 (not 

figured). Mus. No. 8595. 7 

Planorbis egualis White. 

Proc. U. 8S. Mat. Mus., vol. iii, p. 159. Rey. Non-Marine Foss. Moll., p. 42 or 448, 

pl. xxix, fig. 10. Mus. No. 8909. 

Planorbis (Bathyomphalus) amplexus (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 539 (not the figured speci- 

men). Mus. No. 2105. 

Planorbis (Bathyomphalus) kanabensis White. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell, p. 119. Rev. Non-Marine Foss. Moll., 

p. 41 or 447, pl. xxvii, figs. 21-23. Mus. No. 12506. 

Planorbis (Bathyomphalus) planoconvexus (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 538, pl. xliv, figs. 9a-c. Rev. 

Non-Marine Foss. Moll., p. 41 or 447, pl. xxvii, figs. 17, 18. Mus. No. 2182. 

Planorbis convolutus (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 536, pl. xlii, figs. 12a,b. Mus. 

No. 2167. 

Planorbis convolutus (M.& H.) var. Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 538, pl. xlii, figs. 1la-e. 

Rey. Non-Marine Foss. Moll., p. 41 or 447, pl. xxvii, fig. 16. Mus. No. 2176. 

Pyrgulifera humerosa Meek. 

Rep. Expl. Great Basin of Utah, J. H. Simpson, p. 363, pl. v, figs. 6a-c. Mus. 

No. 498. 

Pyrgulifera humerosa Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 176, pl. xvii, fig. 19; fig. 60n p. 177, 

Rev. Non-Marine Foss. Moll., p. 54 or 460, pl. vi, figs. 4,5. Mus, Nos. 12470, 

12499, 

Rhytopkorus meekii White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 82, pl. xxx, figs. 8a, b. Rev. Non- 

Marine Foss. Moll., p. 38 or 444, pl. viii, figs. 4,5. Mus, No. 8159. 

Rhytophorus priscus Meek. 

Rep. Expl. Great Basin of Utah, J. H. Simpson, p. 364, pl. v, figs. 4a, b. Rev. Non- 

Marine Foss. Moll., p. 38 or 444, pl. viii, figs. 2,3. Mus. No. 500. 

Spherium ? White. 
Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 208 (not 

figured). Mus. No, 8593. 

Spherium formosum (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 526 (not the figured specimen). 

Mus. No. 2125. 
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Spherium planum (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 526, [pl. xliii, figs. 6a,b]. Rev. 
Non-Marine Foss. Moll., p. 33 or 439, [pl]. xvii, fig. 8]. Mus. No. 2130. 

Spherium recticardinale (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr, Surv. Terr., 4to, vol. ix, p. 527, [pl. xliii, figs. 3a, b]. Rev. 

Non-Marine Foss, Moll., p. 33 or 439, [pl]. xvii, fig. 9]. Mus. No, 2129. 

Thaumastus limneziformis (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 553, [pl]. xliv, figs. 8, a-d]. Mus. 

No. 2111. 

Tulotoma thompsoni White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 100, p]. xxviii, fig. 2e? Rev. Non- 

Marine Foss. Moll., p. 61 or 467, pl. xxiv, fig. 17. Mus. No. 9026. 

Tulotoma thompsoni White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv, Terr., p. 100, pl. xxviii, figs. 2a-h. Rev. 

Non- Marine Foss. Moll., p. 61 or 467, pl. xxiv figs. 17-22. Mus. No. 9026. 

Unio aldrichi White. 

12th Ann. Rep, U.S. Geol. & Geogr. Surv. Terr., p. 62, pl. xxix, figs. 2a, b. Rev. Non- 

Marine Foss. Moll, p. 27 or 433, pl. xv, figs.4,5. Mus. No. 9042. 

Unio belliplicatus (Meek) White. 

Rev. Non-Marine Foss. Moll., p. 24 or 430, pl. vi, fig. 1. Mus, No. 8146. 

Unio belliplicatus var. Meek. 

(Indicated as varieties by IF’. B. Meek, but not published.) 

Unio brachyopisthus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 64, pl. xxii, figs. 2a,b. Mus. No. 

9051. 

Unio couesii White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 64, pl. xxvii, fig. la. Rev. Non- 

Marine Foss. Moll., p. 26 or 432, pl. xvi, fig. 1. Mus, No. 9033. 

Unio cryptorhynchus White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 68, pl. xxiv, figs. 1a,b. Rey. 

Non-Marine Foss. Moll., p. 25 or 431, pl. xiv, fig.6. Mus, No. 12503. 

Unio cryptorhynchus White. 

Rev. Non-Marine Foss. Moll., p. 25 or 431, pl. xiv, fig.7. Mus. No. 12483. 

Unio danz (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p.517, pl. xli, figs. 3a-c. Mus, 
No. 2163. 

Unio danz (M. & H.) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 68, pl. xxvii, figs. 2a, b. Rev 

Non-Marine Foss. Moll., p. 27 or 433, pl. xviii, figs. 1, 2. Mus. No, 9021. 

Unio deweyanus (M. & H.) Meek. 

Rep. U. 8S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 519, pl. xli, figs. 2a-c. Rev. 
Non-Marine Foss. Moll., p. 25 or 431, pl. xvii, figs.4, 5. Mus. No. 2175. 

Unio endlichi White. 

12th Ann. Rep. U. 8S. Geol. & Geogr. Surv. Terr., p. 66, pl. xxvi, figs.la, b. Rev. 

Non-Marine Foss. Moll., p. 26 or 432, pl. xv, figs.1, 2. Mus. No. 9022. 

Unio goniambonatus White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 63, pl. xxix, figs. la, 6. Rev. 

Non-Marine Foss. Moll., p. 27 or 433, pl. xix, figs. 3, 4. Mus, No. 9043. 

Unio gonionotus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.71, pl. xxvi, figs. 2a, c-e. Rev. 

Non-Marine Foss. Moll., p. 27 or 433, pl. xiii, figs. 7,9, 10. Mus. No, 9035, 
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Unio holmesianus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 67, p]. xxii, figs. 4a-e. Rev. Non- 

Marine Foss. Moll., p. 27 or 433, pl. xvi, figs. 2-6. Mus. No. 9041. 

Unio mendax White. 

Bull. U.S. Geol. & Geogr. Surv. Terr., vol. iii, p. 605. Rev. Non-Marine Foss. Moll., 
v. 27 or 433, pl. xviii, figs. 3-5. Mus. No. 8873. 

Unio primerus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.70, pl. xxix, fig.3b. Rev. Non- 

Marine Foss. Moll., p. 26 or 432, pl. xiv, figs.4, 5. Mus. No. 12474, 

Unio priscus (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p.516, pl. xliil, fig. 8d. Rev. Non- 

Marine Foss. Moll., p. 26 or 432, pl. xiv, fig.1. Mus. No. 2162. 

Unio proavitus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 65, pi. xxii, figs. 3a-d. Rev. 

Non-Marine Foss. Moll., p. 27 or 433, pl. xiii, figs. 3-6. Mus. No. 9036. 

Unio propheticus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 65, pl. xxii, fig. 5a. Rev. Non- 

Marine Foss, Moll., p. 27 or 433, pl. xv, fig.3. Mus. No, 9052. 

Unio senectus White. 
12th Ann. Rep. U.S. Oeol. & Geogr. Surv. Terr., p.69, pl. xxviii, figs. la-c. Rev. 

Non-Marine Foss. Moll., p. 26 or 432, pl. xix, figs.1,2. Mus. No. 8141. 

Unio subspatulatus Meek. 

Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 518, pl. xli, figs. la, b. Rev. 

Non-Marine Foss, Moll., p. 25 or 431, pl. xiv, figs. 2,3. Mus, No. 2164, 

Unio vetustus Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 164, pl. xvi, figs.5a,6. Rev. Non- 

Marine Foss. Moll., p. 24 or 430, pl. vii, fig. 1. Mus. No. 7764. 

Unio vetustus (Meek) White. 

Rev. Non-Marine Foss, Moll., p. 24 or 430, pl. vii, fig.4. Mus. No. 8147, 

Unio vetustus Meek. 
Rep. Expl. Great Basin of Utah, J. H. Simpson, p. 361, pl. v, figs. 12a, b. Mus, No. 

492. 

*Unio vetustus (Meek) White. 
Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, p. 206, pl. xxi, figs. 12a= 

d. Mus. No, 8591. 

Valvata ? montanaensis Meek. 
Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 591, figs. 81-83 on p. 591. 

Rev. Non-Marine Foss. Moll., p. 64 or 470, pl. xxvii, fig. 24. Mus. No, 2177.1. 

Vitrina obliqua (M. & H.) Meek. 
Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 545, pl. xlii, figs. 10a, b. 

Rev. Non-Marine Foss. Moll., p. 46 or 452, pl. xxvii, figs. 32,33. Mus. No. 2108. 

Viviparus ——— ? White. 

Rep. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 215, pl. xxi, 

figs. 7a, b. Mus. No. 8609. 

Viviparus conradi (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 579, pl. xlii, figs. 15¢e,d. Mus. 

No. 2156. 

Viviparus conradi (M. & H.) White. 

Rev. Non-Marine Foss. Moll., p. 61 or 467, pl. xxiv, figs. 4-6. Mus. No. 2156. 

*A mistake; thisis really Unio mendax White. 
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Viviparus couesii White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 99, pl. xxx, fig. la. Rev. Non- 

Marine Foss. Moll., p. 61 or 467, pl. viii, fig. 1. Mus. No. 8151. 

Wiviparus ionicus White. 

Rep. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, parti, p. 215, pl. xxi, 
figs. 7a, b. Mus. No. 8608. 

Viviparus leai (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 577, pl. xliv, figs. 6a-c. Mus. 
No. 2154. 

Viviparus leai (M. & H.) White. 

Rev. Non-Marine Foss. Moll., p. 61 or 467, pl. xxvii, figs. 10-14. Mus. Nos, 8142, 
12480. 

Viviparus leidyi (M. & H.) Meek. 

Rep. U.S. Geol. & Geugr. Surv. Terr., 4to, vol. ix, p. 582, pl. xliv, fig. 4. Rev. 

Non-Marime Foss. Moll., p. 61 or 467, pl. xxiv, fig. 7. Mus. No. 12489. 

Viviparus leidyi var. formosus (M. & H.) Meek. 

Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 583, pl. xliv, figs. 3a-c. 

Rev. Non-Marine Foss. Moll., p. 61 or 467, pl. xxiv, figs. 8,9. Mus. No. 2159. 

Viviparus panguitchensis White. 

Rep. Geol. Uinta Mts., J. W. Powell, p. 123. Rev. Non-Marine Foss. Moll., p. 61 

or 467, pl. xxv, figs. 19-21. Mus. No. 8145. 

Viviparus plicapressus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 98, pl. xxviii, figs. 3a,b. Rev. 

Non-Marine Foss. Moll., p. 61 or 467, pl. xxiv, figs. 25, 26. Mus. No. 8199. 

Viviparus prudentius White. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 98, pl. xxviii, figs.5a, b. Rev. 

Non-Marine Foss. Moll., p. 61 or 467, pl. xxv, figs. 17, 18. Mus. No. 9031. 

Viviparus raynoldsianus Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 584, pl. xliv, figs. 7a, b. Rev. 

Non-Marine Foss. Moll., p. 61 or 467, pl. xxv, figs. 22, 23. Mus. No. 1970. 

Viviparus retusus (M. & H.) White. 

Rev. Non-Marine Foss. Moll., p. 61 or 467, pl. xxiv, figs. 1-3. Mus. No. 8143. 

Viviparus trochiformis (M. & H.) White. 

Rev. Non-Marine Foss, Moll., p. 61 or 467, pl. xxiv, figs. 10-16. Mus. No. 8144. 

Viviparus trochiformis (M. & H.) White. 

Rep. U.S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 214, pl. 
xxi, figs. 4a-c. Mus. No. 8601. 

Viviparus trochiformis (M. & H.) var. White. 

Rep. Geogr. & Geol. Sury. west of 100th Meridian, vol. iv, parti, p. 215, pl. xxi, 
figs. 5a, b. Mus. No. 8598. 

Volseila (Brachydontes) laticostata White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 59, pl. xxv, fig. da. Rev. Non- 

Marine Foss. Moll., p. 17 or 423, pl. xiii, fig.2. Mus. No. 8121. 

Volsella (Brachydontes) regularis White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv, Terr., pp. 58, 59, pl, xxv, fig. 3a. Rev. 

Non-Marine Foss. Moll., p. 17 or 423, pl. xiii, fig. 1. Mus. No. 9044. 
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Busycon ? blakei Conrad. 

Rep. Expls. & Survs. Mississippi River to the Pacific Ocean, vol. v, p. 322, pl. ii, fig. 

13. Mus. No. 1863. 

Bythinella gregaria Meek. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 48, pl. xix, figs. 6a,b. Rev. Non- 

Marine Foss, Moll., p. 60 or 466, pl. xxviii, figs. 12,13. Mus. No. 7336, 

ae planicosta (Lamarck) Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 161, pl. xix, fig.2. Mus. No. 9900. 

*Cardita planicosta (Lamarck) Conrad. 

Rep. Expls. & Survs. Mississippi River to the Pacific Ocean, vol. v, p. 321. Mus. No. 

1837. 

Cardium linteum Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 320, 

pl. ii, fig. 1. Mus. No, 1834. 

Corbicula powelli White. 

Rep. Geol. of Eastern Uinta Mts., J. W. Powell, p. 127. Mus. No. 12508. 

Crassatella alta Conrad. 
Rep. Expls. Survs. Mississippi River to the Pacific Ocean, vol. v, p. 321 (not figured), 

Mus. No. 1838. 

Crassatella declivis Heilprin. 

Proc. U.S. Nat. Mus., vol. iii, p. 151, pl. —, fig. 9. Mus. No. 2490. 

Cytherea nuttali Conrad. 

Rep. U.S. & Mex. Bound. Surv., vol. i, part ii, p. 162, pl. iv, fig.5. Mus. No. 9905. 

Dosinia alta Conrad. 
Rep. Expls. & Survs. Mississippi River to the Pacific Ocean, vol. v, p. 320, pl. ii, fig. 2. 

Mus. No. 1835. 

Bucheilodon creno-carinata Heilprin. 

Proc. U.S. Nat. Mus., vol. iii, p. 150, pl. —, fig.4. Mus. No. 8921. 

Fusus marnochi Heilprin. 

Proc. U.S. Nat. Mus., vol. iii, p. 151, pl. —, fig.6. Mus. No. 8917. 

Goniobasis tenera (Hall) White. 

Rep. U. S. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 212, 

[ pl. xxi, figs. lla-c]. Mus. No, 8603. 

Goniobasis tenera (Hall) White. 

Rey. Non-Marine Foss. Moll., p. 58, pl. xxxi, figs. 1-30. Mus. No. 8887. 

Goniobasis simpsoni Meek. 

Rep. Expls. Great Basin of Utah, J. H. Simpson, p. 365, pl. v, fig. le. Rev. Non- 

Marine Foss. Moll., p. 58 or 464, pl. xxxi, fig.2. Mus. No. 691. 

Helix peripheria White. 

Rep. Geol. Eastern Uinta Mts., J. W. Powell, p.130. Rev. Non-Marine Foss. Moll., 

p. 49 or 455, pl. xxix, figs. 11,12. Mus. No. 8882. 

Helix riparia White. 

Rep. Geol. of Eastern Uinta Mts., J. W. Powell, p.130. Rev. Non-Marine Foss. Moll., 

p. 49 or 455, pl. xxix, figs. 13,14. Mus, No. 8881. 

Helix ? veterna (M. & H.) Meek. 

Rep. U. S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 596, pl. xlii, figs. 8a,b. Rev. 

Non-Marine Foss. Moll., p. 48 or 454, pl. xxx, figs.4,5. Mus. No. 1975. 

*Not the figured specimen, but marked as a type by T. A. Conrad. 
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Limnza (Limnophysa) vetusta Meek. 

Rep. Expls. Great Basin of Utah, J. H. Simpson, p. 367, pl. v, figs. 3a,b. Rep. Geol. 

Expl. 40th Parallel, vol. iv, parti, p. 191, pl. xvii, figs. 4,a,b. Rev. Non-Marine 

Foss. Moll., p. 39 or 445, pl. xxix, figs. 22,23. Mus. No. 693. 

Limnza similis Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 191, pl. xvii, figs.3,a. Rep. Expl. 

Great Basin of Utah, J. H. Simpson, p. 367, pl. v, fig. 2a,b. Rev. Non-Marine 

Foss. Moll., p. 39 or 445, pl. xxix, figs. 20,21. Mus. No. 692. 

Macrocyclis spatiosa (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Sury. Terr., 4to, vol. ix, p. 594, pl. xlii, figs. 9a-c. Rev. 

Non-Marine Foss. Moll., p. 46 or 452, pl. xxx, figs. 1-3. Mus. No. 1974. 

Meretrix californiana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 
320, pl. ii, fig. 4. Mus. No. 1842. 

Mesodesma bishopi White. 

Rep. Geol. of Eastern Uinta Mts., J. W. Powell, p. 128 (uot figured). Mus. No. 

12509. 

Natica etitis Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 321, 

pl. ii, fig. 7. Mus. No. 1836. 

Phorus exoneratus White. 

Rep. Geol. of Eastern Uinta Mts., J. W. Powell, p. 134 (not figured). Mus. No. 
12510. 

Physa bridgerensis Meek. 

Rep. Expls. & Survs. west of 100th Meridian, vol. iv, part i, p. 210, pl. xxi, fig. 2a. 

Mus. No. 8596. 

Physa bridgerensis Meek. 

12th Ann. Rep. U. S. Geol. & Geogr. Surv. Terr., p. 45, pl. xix, figs. 10a,b. Rev. 

Non-Marine Foss. Moll., p. 44 or 450, pl. xxx, figs. 9,10. Mus. No. 9001. 

Physa pleromatis White. 

Rep. Geogr. & Geol. Surv. west of 100th Meridian, vol. iv, part i, p. 211, pl. xxi, 

figs. la,b. Rev. Non-Marine Foss. Moll., p. 44 or 450, pl. xxx, figs. 6,7. Mus. 

No. 8867. 

Planorbis equalis White. 

Proc. U. 8. Nat. Mus., p. 159. Rev. Non-Marine Foss. Moll., p. 42 or 448, pl. xxix, 

figs. 8-10. Mus. No. 12486. 

Planorbis cirratus White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 44, pl. xix, figs. 5a-c. Rev. 

Non-Marine Foss. Moll., p. 42 or 448, pl. xxix, fig.7. Mus. No. 9005. 

Planorbis spectabilis Meek. 

Rep. Geol. Expl. 40th Parallel, vol.iv, part i, p.190, pl. xvii, figs.13d—f. Mus. 
No. 694. 

Planorbis spectabilis Meek. 

Rep. Expls. Great Basin of Utah, J. H. Simpson, p. 366, pl. v, figs. 7a-d. Rev. Non- 

Marine Foss. Moll., p. 41 or 447, pl. xxix, figs.4-6. Mus. No. 695. 

Planorbis spectabilis var. utahensis Meek. 

Rep. Expls. Great Basin of Utah, J. H. Simpson, p. 367, pl. v, figs. 8a-c. Rev. Non- 
Marine Foss. Moll., p. 41 or 447, pl. xxix, figs: 1-3. Mus. No. 697. 

Proc. Nat. Mus. 85 ——22 
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Planorbis spectabilis var. utahensis Meek. 
Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 182, pl. xvii, figs. 14a-c. Mus. 

No. 697. 

Planorbis utahensis (Meek) White. 

Rep. Expls. & Survs. west of 100th Meridian, vol. iv, part i, p. 209, pl. xxi, fig. 8a: 
Mus. No. 8599. 

Pleurotoma pagoda Heilprin. 

Proc. U.S. Nat. Mus., vol. iii, p. 149, pl. —, fig. 1. Mus. No. 1505. 

Pleurotoma platysoma Heilprin. 

Proc. U. S. Nat. Mus., vol. iii, p. 150, pl. —, fig.3. Mus. No. 8916. 

Pleurotoma venusta Heilprin. 

Proc. U. 8. Nat. Mus., vol. iii, p. 150, pl. —, fig. 2. Mus. No. 1509. 

Pupa arenula White. 

12th Ann. Rep. U. 8. Geol. & Geogr. Surv. Terr., p. 46, pl. xix, figs. Ga, b. Rev. 

Non-Marine Foss. Moll., p. 50 or 456, pl. xxix, fig. 19. Mus. No. 9002. 

Pupa atavuncula White. 

12th Ann. Rep. U.S. Geol. & Geogr. Sury. Terr., p. 46, pl. xix, fig. 9a. Rev. Non- 

Marine Foss. Moll., p.50 or 456, pl. xxix, fig. 18. Mus. No. 9002. 

Pupa (Leucocheila) incolata White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 47, pl. xix, figs. 7a-c. Rev. Non- 

Marine Foss. Moll., p. 50 or 456, pl. xxix, figs. 15-17. Mus. No. 9004. 

Scalaria unilineata Heilprin. 

Proc. U. 8. Nat. Mus., vol. iii, p. 150, pl. —, fig. 5. Mus. No. 8920. 

Succinea (Brachyspira) papillispira White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 45, pi. xix, fig. 4a. Rev. Non- 

Marine Foss. Moll., p. 51 or 457, pl. xxix, fig. 26. Mus. No. 9008. 

‘Terebra plicifera Heilprin. 

Proc. U. 8. Nat. Mus., vol. iii, p. 151, pl. —, fig. 8. Mus. No. 8919. 

‘Turritella uvasana Conrad. 
Rep. Expls. & Survs. Mississippi River to the Pacific Ocean, vol. v, p. 321, pl. ii, 

fig. 12. Mus. No. 1870. 

‘Unio clinopisthus White. 

Rev. Non-Marine Foss. Moll., p. 28 or 434, pl. xxviii, figs. 1,2. Mus. No. 8359. 

Unio meekii White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 43, pl. xix, fig. la. Mus. No. 

7833. 

Unio shoshonensis White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p.41, pl. xix, figs. 2a, b. Rev. 

Non-Marine Foss. Moll., p.29 or 435, pl. xxviii, fig. 3. Mus. Nos. 8098, 8099. 

Unio washakiensis (Meek) White. 

12th Ann. Rep. U.S. Geol. & Geogr. Surv. Terr., p. 42, pl. xix, figs. 2a, b. Rev. Non- 

Marine Foss. Moll., p. 29 or 435, pl. xxviii, figs.6, 7. Mus. Nos. 9006, 9007. 

Unio washakiensis (Meek) White. 

Rev. Non-Marine Foss. Moll., p. 29 or 435, pl. xxviii, fig.8. Mus. No. 8876. 

Viviparus paludinzformis (Hall) White. 

Rev. Non-Marine Foss. Moll., p. 62 or 468, pl. xxx, figs. 11, 12. Mus. No. 8253. 

Viviparus wyomingensis (Meek) White. 

Rey. Non-Marine Foss. Moll., p. 62 or 468, pl. xxx, figs.13, 14. Mus. No. 8295. 
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Ancylus undulatus Meek. 

Rep. Geol. Expl. 40th Parallel, vol.iv, part i, p. 186, pl. xvii, figs.12, 12a. Rev. 

Non-Marine Foss, Moll., p. 45 or 451, pl. xxxii, fig.10. Mus. No. 12532, 

Anomia subcostata Conrad. <t 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 325, 
pl. v, fig. 34. Mus. No, 1865. 

Anomia subcostata Conrad. 

Rep. U.S. & Mex. Bound. Surv., vol.i, part ii, p. 161, pl. xix, figs. 1a,b. Mus. No. 
9830. 

Arca devincta Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 726, pl. xviii, figs. 10,a. Mus. No. 3499. 

Area microdonta Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, pp. 323, 
324, pl. iii, fig. 29. Mus. No. 1844. 

Arca obispoana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

192, pl. v, fig. 1. Mus, No. 13330. 

Arcopagia unda Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 192, 
pl. iv, figs. 3, 4. Mus. No. 13328. 

Astrodapsis antiselli Conrad. 

Rep. Expls. & Surys. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 196, 
pl. x, figs. 1, 2. Mus, No. 13337. 

Azxinea barbarensis Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 
194, pl. vi, fig. 3. Mus. No. 13358. 

Balanus estrellanus Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 
195, pl. viii, fig. 1. Mus. No. 13342, 

Balanus estrellanus Conrad. 

Rep. Expls, & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

195 (not the figured specimen). Mus. No. 13316. 

Bulla petrosa Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 727, pl. xix, fig.8. Mus. No. 3607. 

Cardita subtenta Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 726, pl. xviii, figs. 12,a. Mus. No. 3502. 

Cardium modestum Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi to the Pacific, vol. v, p. 322, pl. iii, fig. 
15. Mus. No. 1864. 

Crassatella collina Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 
193, pl. vi, figs. 1,2. Mus. No. 13339. 

Crepidula preerupta Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 727, pl. xix, figs. 9, a, 10a, b. Mus. Nos. 3496, 3564, 

Cyclas estrellana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p. 192, pi. vi, fig. 6. Mus. No. 13351. 

Cyclas estrellana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

192 (not the figured specimen). Mus. No. 13314. 
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Cyclas permacra Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 
p. 192, pl. vii, fig. 4. Mus. No. 13340. 

Dolium petrosum Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 727, pl. xix, figs. 3a, b, 4a, b, 5a,b. Mus. No. 
3536. 

Donax? protexta Conrad. 

U.S. Expl. Exp., vol. x, Geology, pp. 723, 724, pl. xvii, fig. 9. Mus. No. 3613. 

Dosinia longula Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 
p. 195, pl. vii, fig. 2. Mus. No. 13343. 

Dosinia montana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p. 194, pl. vi, fig.4. Mus. No. 13357. 

Dosinia subobliqua Conrad. 

Rep. Expis. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p. 194, pl. vi, fig. 5. Mus. No. 13356. 

Fusus corpulentus Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 728, pl. xx, fig. 4. Mus. No. 3551. 

Galerites oregonensis Dana. 

U. 8. Expl. Exp., vol. x, Geology, p. 729, pl. xxi, figs. 5,6,a. Mus. No. 3498. 

Glycimeris estrellanus Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p. 194, pl. vii, fig. 5. Mus. No. 13320. 

Gratelupia ? mactropsis Conrad. . 

Rep. Expls. & Survs. R. R. R. the Mississippi to the Pacific, vol. v, p. 328, pl. vi, 

fig.54. Mus. No. 1843. 

Helix leidyi (H. & M.) Meek. 

Rep. U. 8. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 604, pl. xlv, figs. 7a,b. Rev. 

Non-Marine Foss. Moll., p. 49 or 455, pl. x xxii, figs. 32,33. Mus. No. 2102. 

Helix leidyi (H. & M.) White. 

Rep. Expls. & Survs. west of 100th Meridian, vol. iv, parti, p. 211, pl. xxi, figs. 3a-e. 

Mus. No. 8590. 

Hinnites crassa Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p- 190, pl. ii, figs. 1,2. Mus. No, 13336. 

Latia dallii White. 

Rev. Non-Marine Foss. Moll., p. 45 or 451, pl. xxxii, figs. 37-40. Mus. No, 11547. 

Limnea (Polyrhytis) kingii Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 192, figs. 6,7,on p. 192. Rev. Non- 

Marine Foss. Moll., p. 40 or 446, pl. xxxii, figs. 30,31. Mus. No. 8097. 

Limneza shumardi (M. & H.) Meek. 
Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 599, pl. xlv, figs. 6a,b. Rev. 

Non-Marine Foss. Moll., p. 40 or 446, pl. xxxii, figs. 28,29. Mus. No. 2119. 

Lutraria transmontana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p. 194, pl. v, fig.6. Mus. No. 13322. 

Lutraria traskei Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 324, 

pl. iii, fig. 23. Mus. No. 1848. 
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Mactra ? gaviotensis Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 194, 
pl. vii, fig. 4. Mus. No. 13310. 

Modiola contracta Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 325, 

pl. v, fig. 35. Mus. No. 1853. 

Mya abrupta Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 723, pl. xvii, figs. 5,a. Mus. No. 3608. 

Mytilus inezensis Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 194, 

pl. viii, figs. 2,3? Mus. No. 13319. 

Natica inezana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

195, pl. x, figs.5,6. Mus. No, 12359. 

Natica inezana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to Pacific Ocean, vol. vii, p. 195, 

pl. x, figs.5,6. Mus. No. 12359. 

Nautilus angustatus Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 728, pl. xx, fig.5. Mus. No. 3610. 

Nucula impressa Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 726, pl. xviii, figs. 7c-e. Mus. Nos. 3490, 3491. 

Ostrea contracta Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 160, pl. xviii, figs.a-d. Mus. No. 9904. 

Ostrea panzana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 193, 

pl. ii, fig.4. Mus, No. 13313. 

Ostrea subjecta Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to Pacific Ocean, vol. vii, p. 193, pl. 
ii, fig.3. Mus. No. 13338. 

Ostrea vespertina Conrad. 

U.S. & Mex. Bound. Surv., vol. i, part ii, p. 160, pl. xvii, figs. la-d. Rev. Foss. Os- 

treida N. A., p. 315, pl. Ixxi, figs. 2-5. Mus. No. 9832. 

Pachydesma inezana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 193, 

pl. v, figs. 2,4. Mus. No. 13315. 

Pallium estrellanum Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 191, 
(not the figured specimens). Mus. No. 13317. 

Pecten discus Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

190, pl. iii, fig. 1. Mus. No, 13335. 

Pecten hermanii Conrad. : 

Proc. Acad. Nat. Sci. Philad., vol. vii, p. 267. Mus. No. 13309. 

Pecten magnolia Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

191 (not the figured specimen). Mus. No, 13311. 

Pecten meekii Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

190, pl. i, fig. 1. Mus. No. 13333. 

Pecten propatulus Conrad. 

U.S, Expl. Exp., vol. x, Geology, p. 726, pl. xviii, figs. 13,a. Mus. No. 3504. 
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Pectunculus patulus Conrad. 

U.S. Expl. Exp., vol. x, geology, p. 726, pl. xviii, figs. 8, a. Mus. No. 3605. 

Perna montana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

195 (not figured). Mus. No. 13329. 

Physa secalina (E. & S.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 604, pl. xlv, figs. 4a,b. Rev. 

Non-Marine Foss. Moll., p. 44 or 450, pl. xxxii, figs. 35,36. Mus. No. 2140. 

Planorbis nebrascensis (E. & S.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 600, pl. xlv, figs. 2a, b. Rev. 

Non-Marine Foss. Moll., p. 42 or 446, pl. xxxii, figs. 22,23. Mus. No. 2170. 

Planorbis vetustus (M. & H.) Meek. 

Rep. U.S. Geol. & Geogr. Surv. Terr., 4to, vol. ix, p. 601, pl. xlv, figs. la-c. Rev. 

Non-Marine Foss. Moll., p. 42 or 446, pl. xxxii, figs. 16-18. Mus. No. 2171. 

Scutella striatula. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

pl. ix, figs. la,d. Mus. No. 13334. 

Sigaretus scopulosus Conrad. 

U. 8. Expl. Exp., vol. x, geology, p. 727, pl. xix, figs. 6,a. Mus. No, 3553. 

Solemya ventricosa Coprad. 

U. 8. Expl. Exp., vol. x, geology, p. 723, pl. xvii, figs. 7,8. Mus. Nos. 3567, 3486. 

Spherium idahoense Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 183, pl. xvi, figs. 1,a. Mus. 

No. 12520. 

Spherium rugosum Meek. 

Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 182, pl. xvi, figs. 2,a,b. Mus. 

No. 12521. 

Tapes inezensis Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, 

p. 192, pl. vii, fig. 1. Mus. No. 13341. 

Tapes montana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

192, pl. v, figs. 3-5. Mus. No. 13321. 

Tellina arctata Conrad. 

U.S. Expl. Exp., vol. x, geology, p. 725, pl. xvili, figs.3,a. Mus. No. 3849. 

Tellina congesta Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. v, p. 323, 

pl. iii, figs.21, a. Mus. No. 1849. 

Terebratula nitens Conrad. 
U.S. Expl. Exp., vol. x, geology, p. 726, pl. xix, figs.1,a. Mus. No. 3487. 

Teredo substriata Conrad. 

U.S. Expl. Exp., vol. x, geology, p. 728, pl. xx, fig. 7. Mus. No. 3481. 

Trochita costellata Conrad. ° 

Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. vii, p. 

195, pl. vii, fig.3. Mus. No. 13310. 

Turritella biseriata ? Conrad. ; 

Rep. Expls. & Survs. R. R. R. Mississippi to the Pacific, vol. v, p. 320, (not 

figured nor described). Mus. No. 1866. 

Turritella inezana Conrad. 
Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacifie Ocean, vol. vii, 

p. 195 (not the figured specimen). Mus. No. 13344. 
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Turritella variata Conrad. 

Rep. Expls. & Survs. R. R. R. from Mississippi River to the Pacific Ocean, vol. vii, 

p. 195, pl. viii, fig.5. Mus. No. 13346. 

Venus bisecta Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 724, pl. xvii, figs. 10,a. Mus. No. 3518. 

Venus brevilineata Conrad. 

U.S. Expl. Exp., vol. x, Geology, p. 724, pl. xvii, fig. 13. Mus, No. 3606. 

Venus lamellifera Conrad. 

U.S. Expl., Exp. vol. x, Geology, p.724, pl. xvii, fig. 12a. Mus. No. 3611. 

Venus pajaroana Conrad. 

Rep. Expls. & Survs. R. R. R. Mississippi Riverto the Pacific Ocean, vol. vii, p. 192, 

pl. iv, figs.1, 2. Mus. No. 13318. 

POST-TERTIARY AND TERTIARY SPECIES OF DOUBTFUL AGE. 

Ancylus undulatus Meek. 

Tertiary. Rep.Geol. Expl. 40th Parallel, vol.iv, part i, p. 186, pl. xvii, fig. 120. 
Mus. No. 12532. 

Anomia subcostata Conrad. 

Tertiary. U.S. & Mex. Bound. Surv., vol.i, part ii, p. 161, pl. xix, figs. 1a, b. Mus. 

No. 9830. 

Carinifex (Vorticifex) binneyi Meek. 

Tertiary. Rep. Geol. Expl. 40th Parallel, vol.iv, part i, p. 187, pl. xvii, figs. 11, a. 
Mus. No. 12542. 

Carinifex (Vorticifex) tryoni Meek. 

Tertiary. Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p, 188, pl. xvii, figs. 10, 
a,b. Mus. No. 12544. 

Carinifex (Vorticifex) tryoni var. concava Meek. 

Tertiary. Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 189, pl. xvii, fig. 10¢. 

Mus. No. 13416. 

Cassidula alveata Conrad. 

Tertiary. Rep. U.S. & Mex. Bound. Surv., vol. i, part ii, p. 163, pl. xix, figs. 9a, b. 
Mus. No. 9901. 

Corbula nasuta Conrad. 

Tertiary. Rep. U.S. & Mex. Bourd. Surv., vol. i, part ii, p. 161, pl. xix, fig. 4. Mus, 
No. 9899. 

Crepidula princeps Conrad. 

Post-tertiary. Rep. Expls. & Survs. R. R. R. from the Mississippi to the Pacific, 

vol. v, p. 326, pl. vi, figs. 52,@. Mus. No. 1839. 

Fissurella crenulata (Sow.) Conrad. 

Post-tertiary. Rep. Expls. & Survs. R. R. R. from the Mississippi to the Pacific, 
vol. v, p. 326, pl. v, fig. 44. Mus. No. 1851, 

Melania? sculptilis Meek. 

Tertiary. Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 195, pl. xvii, fig. 8. 
Mus. No. 12541. 

Melania ? subsculptilis Meek. 

Tertiary. Rep. Geol. Expl. 40th Parallel, vol. iv, part i, p. 196, pl. xvii, fig. 9. 
Mus. No. 12551. 

Natica limula Conrad. 

Tertiary. Rep. U. 8. & Mex. Bound. Surv., vol. i, part ii, p. 162, pl. xix, fig. 7. 
Mus. No. 9898. 
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Ostrea veleniana Conrad. 

Tertiary. Rep. U. S. & Mex. Bound. Surv., vol. i, part ii, p. 160, pl. xvii, figs. 2a, 

b. Rev. Foss. Ostreidw N. A., p. 314, pl. lxx, fig. 1. Mus. No. 9902. 

Pecten altiplicatus Conrad. 

Tertiary. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, 

vol. vii, p. 191, pl. iii, fig. 2. Mus. No. 13350. 

Pecten deserti Conrad. 

Tertiary. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, vol. 

V, p. 325, pl. v, fig.41. Mus. No. 8398. 

Penitella spelezea Conrad. 

Post-pliocene. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean,, 
vol. v, p. 326, pl. v, figs. 43,a,b. Mus. No. 1868. } 

Planorbis ammon Gould. 

Post-tertiary. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, 

vol. v, p. 331, pl. xi, figs. 14-16. Mus. No. 13392. 

Potamis pullatus Gould. 

Post-tertiary. Rep. Expls. & Survs. R. R. R. from the Mississippi to the Pacific, 

vol. v, p. 333, pl. xi, fig. 23. Mus. No. 13393. 

Saxicava abrupta Conrad. 

Post-pliocene. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, ; 

vol. v, p. 324 (not figured). Mus. No. 1869. 

Schizothcerus nuttalli Conrad. 

Post-pliocene. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacific Ocean, 

vol. v, p. 324, pl. iv, figs. 33, a. Mus. No. 1845. 

Scutella interlineata Blake. 

Post-pliocene. Rep. Expls. & Survs. R. R. R. Mississippi River to the Pacifiq 

Ocean, vol. v, [pl. iv, fig. 30] (not named nor described). Mus. No. 1846. 

Tapes diversum (Sow.) Conrad. 

Post-tertiary. Rep. Expls. & Survs. R. R. R. from the Mississippi to the Pacific, vol, 

Vv, p. 324, pl. iv, figs. 31,6. Mus. No. 1847. 

Turritella sp. Conrad. 
Tertiary. Rep. U.S. & Mex. Bound. Surv., vol. i, part ii, p. 163, pl. xix, fig. 8. Mus. 

No. 9903. 

Volutalithes sayana Conrad. 

Tertiary. Rep. U. S. & Mex. Bound. Surv., vol. i, part ii, p. 162, pl. xix, fig. 6. 

Mus. No. 9897. 
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ON TURBINELLA PYRUM, LAMARCK, AND ITS DENTITION. 

By W. H. DALL, 

Nothing has been known of the soft parts of this genus, though Gray* 

characterized the operculum. Troschel obtained an alcoholic specimen 

with some difficulty, only to find the soft parts in astate of decay which 

had left no trace even of the radula.t 
After many efforts, extending over more than six years, I recently ob- 

tained for the National Museum a specimen of the typical form, obtained 

by Dr. J. Wood-Mason at the Andaman Islands some twelve years ago 

and sent by the India Museum of Calcutta, through his courtesy, to 

Washington. 

On extracting the soft parts it was found that granular degeneration 

had progressed to such an extent that nothing could be made out in 

regard to the viscera or branchiz; only the tougher parts near the aper- 

ture of the shell retained their solidity, and these were so contracted 

that it was necessary to cut them apart to get any idea of the form of 

the living animal. The operculum was elongate-oval, with the width 

less than one-third the length. There was a small part of it free from 

the integument, but less than in that of 7. cornigera, which is smaller, 
more curved, with deeper notches for the columellar plaits on the inner 
side, with a larger deposit of polished callus on the under side, and al- 
together heavier and more solid. 

The foot appeared, in its contraceed state, to be small for the weight 

of the shell, rather broad and truncate, with bluntly-rounded corners 
in front and broadly rounded behind. The two corners were folded 

toward each other under the base, but the tail was not turned under. 

The sides of the foot were not ornamented with any appendages, but 

were smooth, except for numerous projecting granulations irregularly 

disposed and due to small aggregations of crystals of lime under the 

skin, as in some Dorididew. These had considerable areas about them 

where there were no crystals, and were not marked by any coloration. 

Similar granulations appeared more sparingly on the mantle margin, 

which was smooth and plain. The color of the animal was whitish, 

with black or very dark olive-brown streaks, especially near the mar- 

gin of the foot. There appeared to be a pedal gland. There was a 

very deep sinus between the cephalic parts and the upper front edge 

of the foot. The mantle extended to the end of the canal, and the 

siphon took its origin at some distance behind the anterior part of the 

edge of the canal-mantle lining. Both were much contracted. The 

tentacles, as contracted in the spirits of wine, were disproportionately 

* Mrs. Gray’s Moll., iv, p. 68; Guide, p. 31. 

+ Geb. der Schnecken, ii, p. 84. 
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small and short, the tips hardly prolonged beyond the eye, and forming 

a blunt oblique point. In life, however, they were probably more ex- 

tended. The mouth was large, circular, and radiately wrinkled. The 

proboscis long, white, muscular, cylindrical or gently tapering to the 

point, which was laterally compressed, making the orifice nearly a ver- 

tical slit. The gullet was extremely capacious, forming a densely lam- 

inated crop, which extended backward as far as the tissues -were pre- 

served. There were no jaws. The gills, genitalia, &c., were decayed 

so as to prevent recognition or description. The radula was dispropor- 

tionately small and contained about eighty rows of teeth transversely; 

formula, 1-1-lori:4°1. Its total length was about 0.2 of an inch, 

the proboscis being about 2.25 in all. Therhachidian tooth is provided 

with a wide, doubly arched base and with three cusps, close together, 

of which the median one is about twice as long as the other two. Lat- 

erals simple, broad, strong, with a single cusp. There was no indica- 

tion of any small outer cusp, such as is figured for T. cornigera by 

Troschel. 

The teeth recall those of Cynodonta cornigera and differ from them 

chiefly in the greater width of the rhachidian base and the absence of 

the denticulations on the outer corners of the laterals. These last were 

found in two instances by Troschel, who ascribed their absence from 

Gray’s figure by supposing that they were broken or abortive, as occa- 

sionally happens. 

We may now consider the bearing of our new information on the sys- 

tematic position of Turbinella. It would seem that its characters as 

derived from the soft parts merely confirm those derived from the shell, 

by which it has been hitherto classified; a fact less startling but perhaps 

not less significant than the cases in which the diagnosis from the shell 

has not been fully borne out by a later knowledge of the complete an- 

atomy. 

The typical species of the genus included in Voluta by Linné was 

named Turbinella by Lamarck in 1799. It had previously received the 

catalogue name of Xancus from Bolten in 1798, in allusion to its Indian 

name of sianko or shank-shell. Bolten’s name was never defined or 

illustrated by him, and has merely an historical interest, although five 

years after Lamarck’s paper, Link put Bolten’s name on a scientific 

basis by defining it, as well as Bolten’s other name of Vasum, for the 

rough Turbinellas, afterward called Cynodonta by Schumacher. We 

may formulate the nomenclature as follows: 

TURBINELLA Lamarck. 

Historical synonymy: 
Mazza, Klein, Tent. Meth., p. 62, 1753—pro parte. 

Rapum et murex, sp. Humphrey, Mus. Cal., 1797. 

Xancus Bolten, Mus. Bolt., p. 134, 1798. Jb., 1819, p. 94. 
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Actual synonymy : 
Turbinella Lam., Prodr., pp. 73, 91, 1799, sole ex. V. pyrum L. 

Turbinellus Cuvier, Anat. Comp., 1800; Lamarck, 1801, &c. 

Turbinella Bosc, Hist. des Moll., vol. v, p. 35, 1802. 

Xancus Link, Beschr. Rost. Samml., iii, p. 116, 1807. 

Turbinellarius Duméril, Zod]. Analyt., p. 166, 1806. 

Turbinella Schumacher, Essai, p. 240, 1816. 

Mazza H. & A. Adams, Gen. Rec. Moll., 1, p. 156, 1853. 

Scolymus Deshayes in Lam. ed. ii, ix, p. 375, 1843, not of Swainson. 

The sole example and type of Lamarck was the Voluta pyrum of Linné. 

A number of species has been added since, the distinctness of most of 

which is somewhat doubtful. 

The second group, which is very closely allied to the typical Turbi- 

nellas, and which can hardly rank above a subgenus, was named by 

Link who adopted the earlier catalogue name given by Bolten and sup- 

plied a definition. 

VASUM Link. 

Historical synonymy: 

Vasum Bolten, Mus. Bolt., p.56; 1798; Ed. 1819, p. 40. 

Actual synonymy : 

Vasum Link, Beschr. Rost. Samml., iii, p. 119, 1807. 

Cynodonta Schumacher, Essai, p.73, 1816. 

Cynodona Schumacher, I. ¢., p. 241, 1816, Err. typogr. 

Scolymus Swainson, Malac., pp. 78, 304, 1840. Not Deshayes, 1848. 

Volutella Perry, Conch., plate xxvi, 1811. 

Clava Fabricius, Fortegn., p.79, 1822; fide Herrmannsen Suppl, p. 31. 

Link’s first species was Voluta ceramica of Linné, which with V. corni- 
gera may be taken as types of the group. 

It might appear at first sigbt as if there was little in common between 

the rugged nodose Vasum and the smooth rounded Turbinella, but when 

the different species are all taken into account it is evident that the dis- 

tinguishing characters are not such as are usually considered of high 

systematic value. Even 7. pyrumis often marked with rows of small 

nodules on a series of two or three revolving ridges; the length of the 

canal and the form of the shell vary within wide limits within the genus 

and even with the typical species. The soft parts, dentition, and oper- 

cula do not differ more than we might find between species of accepted 

genera in other groups, and the characters of the subgenus Vasum are, 

as compared with those Turbinella proper, of degree and not of kind. 

To summarize them briefly it may be said that Turbinella is character- 

ized by a generally longer canal and smoother surface, more ovate oper- 

culum and lighter colored shell and, perhaps, by unicuspid lateral teeth; 
Vasum, by a nodose or cancellate surface, shorter canal and more pyr- 

amidal shell, narrower and heavier operculum and, perhaps, by bicuspid 

laterals. 
The family should take the name of Turbinellide, from its original 

genus and most distinctive type, and this has been the general usage 

of malacologists. 
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FIGURES. (Plate XIX, this volume). 

TURBINELLA PYRUM Lam. 

. Rhachidian and one lateral tooth. 

. End of siphonal fold, the right mantle edge cut away to show the internal fold. 
Extremity of proboscis from above. 

. Extremity of left tentacle, with eye. 

. General outline of radula. 

. Turbinella pyrum Lamarck, crawling. OO 0 

A REVIEW OF THE AMERICAN “GOLDEN WARBLERS.” 

By ROBERT BIDGWAY. 

In a short paper* published in the Proceedings of the Biological 

Society of Washington, vol. iii, pp. 1-4, I briefly characterized a new 

form of this group from the island of Cozumel, Yucatan, under the name 

of Dendroica petechia rufivertex. The birds of this group being much con- 

fused, it was found necessary, before the status of the Cozumel bird 

could be determined, to carefully examine all the material available 

(embracing considerably more than one hundred specimens from trop- 

ical America, besides a very extensive series of D. estiva from North 

America); and as the results of this examination may be of interest, 

a brief synopsis is herewith presented, together with a fuller diagnosis 

of the Cozumel form, and also another new one from Lower California 

and western Mexico: 

-+- DENDROICA PETECHIA RUFIVERTEX. 

Dendroica petechia rufivertex, R1DGW. Proc. Biol. Soc. Washington, vol. iii, Feb. 26, 

1885, p. 1. 

Sussp. CHAR.—Similar to D. petechia ruficapilla (Gmel.), of St. 

Thomas and other Lesser Antilles, but with shorter wings and tail, and 
rather more intense coloration. 

Adult é (type No. 102508, U. S. Nat. Mus., Cozumel I., Yucatan, 

January 28, 1885; J. E. Benedict and T. Lee): Whole crown orange- 
rufous, the feathers rich gamboge-yellow basally. Nape, back, scapu- 

lars, and rump bright yellowish olive-green; upper tail-coverts similar, 

but edged with yellow. Wings blackish dusky, the feathers broadly 

margined with olive-yellow (almost pure yellow on the coverts and ter- 

tials). Outer webs of rectrices dusky, edged with olive-green ; inner 

webs chiefly bright primrose-yeliow. Lower parts, including whole side 

of head, very rich fine ganboge-yellow, the jugulum, breast, sides, and 

flanks broadly streaked with rich chestnut-rufous; throat with much 

smaller and indistinct streaks. Wing, 2.40; tail, 2.05; culmen, .55; 
bill from nostril, .30; tarsus, .80; middle toe, .45. 

* «© Descriptions of some new species of birds from Cozumel Island, Yucatan.” 
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Seven adult males agree closely in the characters given above. 

There is some variation, however, which it may be well to note. Two 
specimens have the whole throat distinctly streaked, while two have 

scarcely a trace of these streaks, the others being intermediate. All 

have the whole crown bright orange-rufous, except one, in which only 

the anterior part of the crown is of this color. The color of the crown- 

patch is not so dark as in D. rufo-pileata from Old Providence (see 

these “‘ Proceedings,” vol. vii, p. 173), neither is it abruptly outlined as 

in that species and D. capitalis Lawr., from Barbadoes. The relation- 
ships of this form are decidely with D. petechia ruficapilla and D. petechia 

melanoptera, of the Lesser Antilles, difference of proportion being the 

chief distinction, the former being larger, the latter smaller, than the 

Cozumel race. 
It is with much reluctance that I here present an additional race of 

this perplexing group; and it is only after the most careful considera- 

tion of the subject that I have concluded to do so. Anomalies in the 

distribution of the several local forms indicate the importance of dis- 

tinguishing them by name, in order that the subject may be more con- 

veniently handled. 

The group is a most interesting and at the same time very perplexing 

one. In most forms the characters are easily recognizable, the differentia- 

tion having reached a point which may be regarded as specific. In other 

cases the differentiation, while equally constant, is comparatively slight, 

and perhaps best considered as of subspecific value only. Proceeding 

on this basis, the group of ‘‘Golden Warblers,” as at present known, 

may be arranged as follows, the arrangement here presented being 

based on more than one hundred adult males: 

A. Tarsus usually less, and never more, than .75 of an inch; head of adult male yel- 

low, the crown more olivaceous, and never with a distinct suffusion 

or patch of rufous. 

1. D. estiva (GM.).—Hab. Continental; whole of North America, south in winter 

through Central America, to Colombia, Venezuela, Guiana, Trini- 

dad, and Tobago. 

B. Tarsus usually more, and never less, than .75 of an inch. 
a. Head of adult male yellow, the crown with a distinct suffusion of orange- 

rufous. 

2. D. pétechia. 
+ a. petechia (LINN.).—Hab. Jamaica; Hayti? 

Motacilla petechia, LINN.—Dendroica petechia Scl. 

Dendroeca petechia, (e) jamaicensis SUND. 

+ f. gundlachi Bairp.—Hab. Cuba; Bahamas. 

Dendroica gundlachi BarrD.—D. petechia, var. gundlachi B. B. & R. 

Dendroeca petechia (d) cubana SUND. 

+ y. ruficapilla (GM.).—Hab. Porto Rico; St. Thomas; St. Croix; St. Bartholo- 

mew; St. Kitts; St. Eustatius; Antigua; Martinique? ? 

Motacilla ruficapilla GMEL.—Dendroica ruficapilla BAIRD, Review.— 

Dendroica petechia, var. ruficapilla B. B. & R. 

Dendroeea petechia (a) bartholemica SuUND. 

Dendroeca petechia (b) cruciana SUND. 
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+ 6, melanoptera, LAwR.—Hab. Guadeloupe; Dominica. 

Dendroica petechia, var. melanoptera LAWR. 

+e. rufiverter RipGw.—Hab. Cozumel I.. Yucatan. 

+ & aureola (GOULD).—Hab. Galapagos Islands. 

Sylvicola aureola, GOULD.—Dendroica aureola BAIRD. 

Dendroeca petechia (f) gallapagensis SUND. 

b. Head of adult male yellow, the crown with a sharply defined patch of rufous or 

chestnut. 

+3. D. capitalis Lawr.—Hab. Barbadoes. 
Dendroica capitalis Lawk. ; Barrp; B.B. & R. [ht 

Dendroeca petechia (c) barbadensis SUND. “ 

+ 4. D. rufo-pileata RipGw.—-Hab. Island of Old-Providence, Caribbean Sea. 
c. Head of adult male entirely rufous or chestnut. 

+ 5, D. rufigula Barrp.—Hab. Martinique. 

Dendroica rufigula BATRD. 

6. D. vieilloti Cass. 
+ c. vieilloti Cass.—Hab. Northern Colombia (Cartagena). 

+ B. panamensis SUND.—Hab. Panama; Costa Rica (Nicoya). 
Dendroeca petechia (i) panamensis SUND. 

Dendroica vieilloti Cass. (part; specs. ex Panama). 

Dendroica vieilloti, var. rufigula B. B. & R. (nec D. rufigula BairD). 

7. D. bryanti Ripew. 

» a. bryanti Ripcw.—Hab. Atlantic coast, Belize to Northern Yucatan (Merida). 
Dendroica vieilloti, var. bryanti, Ripew.; B. B. & R. 

- B. castaneiceps RipGw.*—Hab. Western Mexico (Mazatlan); Cape St. Lucas. 

SUBSP. CHAR.—Differing from true D. bryanti inhaving the head rich chestnut in- 

stead of rufous. Adult ¢ (type, No. 89940, U. S. Nat. Mus., La Paz, Lower Califor- 

nia, Dec. 16, 1882; L. Belding): Head rich chestnut, lighter or more rufous on the 

throat. Upper parts olive-green, the wings dusky, with broad greenish yellow edg- 

ings; outer webs of rectrices dusky, edged with yellowish olive-green, the inner webs 

chiefly primrose-yellow. Lower parts bright gamboge-yellow, the jugulum and breast 

with a few very indistinct and mostly concealed streaks of chestnut-rufous, Bill 

dusky. Feet, dark born-color. Wing, 2.70; tail, 2.20; culmen, .58; bill from nos- 

tril, .35; tarsus, .80; middle toe, .49. 

Adult 2 (No. 89942, U.S. Nat. Mus., La Paz, Lower California, December 29, 1882): 

Above grayish olive-green ; wings grayish dusky, the feathers edged with olive-gray- 

ish; rectrices dusky, outer webs edged with olive-green, the inner with primrose- 

yellow. Lower parts dull pale olive-yellowish. Wing,2.50; tail, 2.10; culmen, .55; 

bill from nostril, .30; tarsus, .80; middle toe, .45. 

Hab.—Western Mexico (vicinity of Mazatlan) and vicinity of La Paz, Lower Cali- 

fornia. 

The male selected as the type is the one having the head lightest in color of the 

three Lower Californian examples before me. The other two differ as follows: 

No. 86260, U. 8. Nat. Mus., La Paz, January 6, 1882; L. Belding: Head slightly 

darker chestnut, especially the pileum; breast with the streaks rather more distinct 

(but still very faint), and sides similarly streaked. Wing, 2.60; tail, 2.25. 

No. 89938, La Paz, December 19, 1282; L. Belding: Head still darker chestnut than 

in No. 86260. Streaks on lower parts about the same. Wing, 2.60; tail, 2.10. 

Young males, obtained in December, are similar to the female, as described, but 

brighter in color and with the head more or less touched or mixed with chestnut. 

Two adult males from Mazatlan are essentially identical with the La Paz specimens. 

They measure as follows: 

No. 58252, Mazatlan; Col. A. J. Grayson: Wing, 2.50; tail, 2.10. 

No. 35017, Mazatlan, August ; Col. A. J. Grayson: Wing (molting); tail (molting). 

‘« Bill black above, margined with paler; under mandible lead-color.” 

i* Dendroica bryanti castaneiceps, subsp. nov. 
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NOTES ON THE MINERALOGY AND LITHOLOGY OF THE DISTRICT 

OF COLUMBIA. 

By GEORGE P. MERRILL. 

Since the publication by the author ef two previous papers bearing 

on this subject,* the work on the extension of the Washington City 

water-works has been commenced and rapidly pushed toward comple- 

tion. This work includes the construction of a tunnel through the un- 

derlying rock in the northwestern portion of the city, extending from 

the distributing reservoir beyond Georgetown to the new reservoir now 

in process of construction near Howard University, a total distance of 
21,400 feet. To facilitate the construction of this tunnel, shafts have 

been sunk to the proper depths at Howard University, Champlain 

avenue, Rock Creek, Foundry Branch, and at the western extremity 

hear the present distributing reservoir northwest of Georgetown. 

The materials taken from these shafts and the tunnel have been care- 

fully examined, and while, with perhaps a single exception, no rocks have 

as yet appeared of a different kind from those known to occur on the 

surface, several minerals have been brought to light never before re- 
ported from this vicinity, and which, in the majority of cases, have not 

yet been found in other than very small and perhaps microscopic forms 

in the surface rock. It is the object of this paper to call attention to 

those minerals of special interest that, so far as the author is aware, 
have not been reported heretofore.t 
EPprvorE.—As a constituent of the rock epidosite this mineral occurs 

in very minute crystals in a vein of unknown width which crosses the 

New Cut road a few rods east of Foundry Branch. The rock is very 

fine grained and of a yellowish-green color, and is frequently associated 
with massive quartz, prochlorite, and menaccanite. <A similar vein has 

been passed through by the tunnel at Champlain avenue. In curved 

columnar forms the epidote sometimes occurs embedded in the prochlo- 

rite. We have received from Professor Robinson a specimen of this 

form in which the crystals are some 10 centimeters long and 5 to 6 milli- 

meter in breadth. They are broken several times transversely, and the 
fractures have become filled with prochlorite. The finest crystals yet 

seen were found by Mr. L. H. Merrill embedded in the quartz veins of 

amphibolite which had been thrown out from the tunnel at Rock Creek. 

“Preliminary notes on the Crystalline Schists of the District of Columbia, these 

Proceedings, vol. vi, 1883, pp. 159-161, and on Prochlorite from the District of Co- 

lumbia, these Proceedings, vol. vii, 1884, p. 67. 

tIt may be well to state here that Professor Robinson, of Howard University, has 

kindly volunteered to collect for the Museum a full suit of specimens at intervals of 

every 50 feet throughout the entire length of the tunnel. We hope to make a thor- 

ough study of these after the completion of the work. 
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They are abouta centimeter in diameter, in well defined six-sided prisms, 
and are of a dull greenish brown color. Owing to the toughness of the 

surrounding material the crystals so far obtained are badly fractured 

and without good terminations. 

APATITE—This mineral, which until recently had been found only in 

microscopi¢e crystals, has lately been discovered by Mr. L. H. Merrill in 

masses of considerable size embedded in white quartz from a vein in the 

shaft at Rock Creek. The largest found were some 2 centimeters in 

diameter, of distinct hexagonal outline, and of a light yellowish-green 

color. The majority of the specimens are, however, distorted and of 

irregular form. On account of their being embedded in tough, massive 

quartz it is impossible to obtain perfect crystals, and all yet obtained 

are more or less shattered and broken. 

BLACK TOURMALINE.—This mineral is a very common constituent 

of the District rocks, occurring usually as small acicular crystals pene- 

trating the quartz of veins. It has been found also in radiating forms 

on amphibolite, in curved trigonal prisms 4 to 5 millimeters in diameter 

embedded in prochlorite, as a very fine granular aggregate in quartz 

veins, and more rarely in columnar crystals of considerable size in the 

quartzose portions of the amphibolite. It has also been found by Pro- 

fessor Robinson at the Howard University shaft penetrating calcite. 

MENACCANITE.—Aside from the usual grains scattered throughout 

the rock this mineral has been taken from the Foundry Branch tunnel 

in thin plates interlaminated with quartz or more commonly prochlorite. 

The thickness of the plates varies up to 2 millimeters, usually being 

about half this amount. They are commonly curved and an inch or 

more in diameter. The associated minerals are prochlorite, epidote, and 
quartz. 

SPHENE.—This was first found in imperfect and broken crystals of 

a yellowish-green color, quite clear, and semi-transparent. Owing to 

its high fusibility and its evident pronounced cleavages in two direc- 

tions there was at first some doubt as to its exact nature. Particles of 

the clear portions were therefore picked out and submitted to Professor 

Clarke for analysis, with the results given below: 

VOMPbION V2... cows cocd eScccs sec et alee ke cseilaccciseclece as omens eae aaa eee 04 

SIQB HS Sols ck cclSalecl tin Sena emis aare a eleee eae s cide wicloalcic a ohetacvemiter nates eee eae 30. 10 

MO o sb Shae o oa Bone lee's ie Wom de ete ce Rees RE Tie A ERE Ie aed ee 40. 82 

CaO ee pas sse Cee cuseessk hak oe enc ase eee eee ee eee eee 28. 08 

Mig tO ciaceiccose ecco ctes Peed basse eee me ee Den ck > eee paar eee eee eee ete 40 

IM; O15 52) o502i atin once wonwe omens ae nemecachie SC onle eee OTE Oe Beene ree eee ee ees Trace 

99. 94 

Specific gravity. coi. Saseccd wn ssh de ee oan See 3, 452 

Later more and better specimens were found in which the character- 

istic wedge-shape crystalline form is unmistakable. The largest speci- 

men obtained is about 2 centimeters in greatest diameter and occurs, 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 3533 

73 

Vol. VEEL, Yo. 23. Washington, D.C. Sept. 2, 1885. 
——— 

as do most of the others, embedded in prochlorite. They are all very 
brittle and none have been removed entire from the matrix. The pro- 

nounced cleavage property above alluded to I am now inclined to think 

to be caused by repeated twinning, as recently described by Dr. G. H. 

Williams.* 

STILBITE.—This. mineral is of common occurrence forming a thin 

coating on the joint surfaces of both the hornblendic and micaceous 

rocks of the District. No really good material was found, however, 

until the work on the tunnel was commenced. The most common form 

is that of thin radiating blades coating the surface of the rock. Mr. 
True, of the National Museum, has, however, found it in small rectan- 

gular prisms implanted upright on thin layers of calcite. These forms 

are usually but a few millimeters in length and of a faint yellowish 
color. The largest specimens yet obtained were taken by myself from 

a narrow vein of calcite in the amphibolite, about 1,250 feet west from 

the eastern end of the tunnel hy Howard University. These are some 

15 millimeters in diameter and about the same length. 

LAUMONTITE.—This, in connection with stilbite and prochlorite, is 

now one of the most common minerals of the District, although, until 

identified by myself from material gathered from the water-works tun- 

nel, its presence has not before been recognized. The common form is 

that of a mass of imperfect crystals associated with calcite in narrow 

veins in the mica or hornblende rock. I have also found it in four- 

sided prisms with the ordinary oblique terminations, in small geodic 

cavities in the calcite veins. The best crystals are about 1 centimeter 

long by 4 millimeters broad and of a white or reddish color. 

HEULANDITE.—This occurs in minute right rhomboidal prisms from 

1 to 2 millimeters in diameter coating the surfaces of natural joints or 

in small cavities in the prochlorite. So far as examined the crystals 

_ present no unusual forms, and are of a grayish or yellowish-gray color 

with the characteristic pearly luster. 

PROCHLORITE.—Attention was first cailed to the occurrence of this 

mineral in the District by myself in April, 1884. Since that time con- 

siderable quantities of the material have been taken from the water- 

works tunnel, a few rods west of the shaft at Foundry Branch. It 

occurs most abundantly associated with the vein of epidote rock above 

alluded to. Specimens have also been taken from the tunnel near Rock 

Creek, Champlain avenue, and Howard University, showing it to be 

generally distributed throughout the rocks of the District. I have also 

found it on the surface in narrow veins in the amphibolite near the .- 

mouth of Foundry Branch, where it empties into the Potomac River. 

JULY 20, 1885. 

*Am. Jour. of Sci., June, 1885, p. 486. 

t These Proceedings, vol. vii, 1884, p. 67. 

Proc. Nat. Mus. 85-23 
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SOME EMENDED NAMES OF NORTH AMERICAN BIRDS. 

By ROBERT RIDGWAY. 

The following names, adopted by the ‘‘ Committee on Classification and 

Nomenclature” of the American Ornithologists’ Union, represent new or 

hitherto unpublished combinations. They are here presented in order 

that the first known use of such combinations may be cited among the 

references which the committee has decided to give under each species, 

viz, the first pertinent binomial or trinomial appellation, and the first use 

of the name as adopted in the new list now being prepared by the com- 

mittee. 

When the species is one given in the writer’s “ Nomenclature of North 

American Birds” (Bulletin 21, U.S. National Museum), the correspond- 

ing name and number are given; but in the case of species described 

since the ‘‘ Nomenclature” was published, the full reference to the origi- 
nal description is given. 

~ Parus inornatus griseus. Lophophanes inornatus griseus Ridgw., Pr. U. S. Nat. Mus., 
v, Sept. 5, 1882, 344. 

Parus inornatus cineraceus. Lophophanes inornatus cineraceus Ridgw., Pr. U. S. Nat. 

Mus., vi, Oct. 5, 1883, 154. 

Parus cinctus obtectus (Cab.). [44.] Parus cincitus Bodd. 

Psaltriparus minimus grinde. Psaltriparus grind@ Belding, Pr. U. S. Nat. Mus., vi, Oct. 

5, 1883, 155. 

Thryothorus bewickit bairdi (Salv. & Godm.). 616. Thryomanes bewicki leucogaster, 

Baird. 

. Thryothorus brevicaudus. 62. Thryomanes brevicauda. 

. Helminthophila ruficapilla gutturalis Ridgw. Helminthophaga rujficapilla, var. gutturalis, 

Ridgw. in Hist. N. Am. B., I. 1874, 191. 

Helminthophila cincinnatiensis. 78a. Helminthophaga cincinnatiensis. 

Sylvania pusilla pileolata, 125a. Myiodioctes pusillus pileolatus. 

_ Sylvania canadensis. 127. Myiodioctes canadensis. 

Sylvania microcephala, Ridgw. 126. Myiodioctes minutus. (Musicapa minuta preocupied!) 

Geothlypis formosa. 119. Oporornis formosa. 

Seiurus noveboracensis notabilis. 116a. Siurus nevius notabilis. 

Vireo bellit pusillus. 146. Vireo pusillus. 

Piranga rubra cooperi. 164a. Pyranga estiva cooperi. 

Loxia curvirostra minor (Brehm). 172. Loxia curvirostra americana. 

| Loxia curvirostra stricklandi, Ridgw. 172a. Loxia curvirostra mexicana. (Loxia mexi- 

cana preoccupied!) 

\ Acanthis brewsterii. 180. Afgiothus brewsteri. 

, dmmodramyus princeps. 192. Passerculus princeps. 

| Ammodramus sandwichensis. 193. Passerculus sandwichensis. 

Ammodramus sandwichensis savanna. 193a. Passerculus sandwichensis savanna. 

Ammodramus sandwichensis alaudinus. 1936. Passerculus sandwichensis alaudinus, 

, Ammodramus sandwichensis bryanti. Passerculus sandwichensis bryanti Ridgw., Pr. U. 

S. Nat. Mus., vi, Jan. 19, 1885, 517. 
Ammodramus beldingi. Passerculus beldingi Ridgw., Pr. U. 8S. Nat. Mus. vi, Jan. 19, 

1885, 516. 
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_- Ammodranus rostratus guttatus. 195. Passerculus guttatus, 

_s Ammodramus savannarum passerinus. 198. Coturniculus passerinus. 

jdm modramus savannarum perpallidus. 198a. Coturniculus passerinus perpallidus. 

_,Junco cinereus dorsalis. 221. Junco dorsalis. 

_) Melospiza georgiana (Lath.). 233. Melospiza palustris. 

i Icterus icterus (Linn.). 265. Icterus vulgaris Daud. 

' Corvus corax sinuatus (Wagl.). 280. Corvus corax carnivorus. 

» Pica pica hudsonica. 286. Pica rustica hudsonica. 

_Aphelocoma sieberit arizona. 295. Aphelocoma sordida arizone. 

Dryobates villosus leucomelas. 360a. Picus villosus leucomelas. 

» Dryobates villosus audubonii (Sw. & Rich.). Picus auduboniit Sw. & Rich., F. B. A, ii, 
1831, 306. 

_ Dryobates villosus harrisii. 360b. Picus villosus harrisi. 

_..Dryobates pubescens gairdnerii. 361a. Picus pubescens gairdneri. 

_. Dryobates borealis (Vieill.). 362. Picus querulus. 

__Dryobates scalaris. 363. Picus scalaris. 

_..Dryobates scalaris lucasanus, 363a. Picus scalaris lucasanus. 

.| Dryobates nutlalli. 364. Picus nuttalli. 

| Dryobates stricklandi. 365. Picus stricklandi. 

| Picoides americanus alascensis (Nels.). Picoides tridactylus alascensis Nelson, Auk, i, 

April, 1884, 165. 

~ Melanerpes aurifrons. 373. Centurus aurifrons. 

4 Melanerpes uropygialis. 374. Centurus uropygialis. 

Trochilus alleni. 341. Setasphorus alleni. 

_ Megascops asio trichopsis. 403. Scops trichopsis. 

+ Accipiter atricapillus striatulus. 433a. Astur atricapillus striatulus. 

+ Zenaida zenaida (Bonap.). 462. Zenaida amabdilis. 

— Buteo butes. [435.] Butes vulgaris. 

+Syrnium nebulosum alleni. (Strix nebulosa alleni, Ridgw. Pr. U. S. Nat. Mus., iii, 

1880, 8.) 

+ Zenaidura macroura (Linn.). 460. Zenaidura carolinensis (Linn. ). 

Dendragapus obscurus fuliginesus. 471a. Canace obscura fuliginosa. 

+ Dendragapus obscurus richardsoni. 471b. Canace obscura richardsoni. 

_+Dendragapus canadensis. 472. Canace canadensis. 

+ Dendragapus franklini. 472a. Canace canadensis franklini. 

+ Bonasa umbellus togata (Linn.). (Tetrao togatus, Linn. S. N. ed. 12, I, 1766, 275.) 

~-Tympanuchus pinnatus (Brewst.). 477. Cupidonia cupido. (Cupidonia pinnata Brewst., 

Auk, ii, Jan., 1885, 82.) 

2 Tympanuchus cupido (Linn.). (Cf. Brewst., Auk, ii, Jan., 1885, pp. 80-84. 

+ Lympanuchus pallidicinctus. 477a. Cupidonia cupido pallidicincta. 

_~ Callipepla californica vallicola, Ridgw. 482. Lophortyx californica. (NotTEe.—L. cali- 

fornicus brunnescens, Ridgw. Pr. Biol. Soc. Washington, II, 1885, 94, is a syno- 

nym of Tetrao californicus, Shaw. The birds of this species from the interior 

valleys of California differ decidedly from those found along the west side of 

the coast range, being much less brown above, with the inner edges of the 
tertials light buff or buffy whitish, instead of rusty ochraceous. The coast bird 

being the true Californica, it becomes necessary to give a new name to that 
of the interior valleys, and the one above given has been selected as seemingly 

appropriate. 

~ Ardea tricolor ruficollis (Gosse). 492. Hydranassa tricolor ludoviciana. 

+ Lranta canadensis occidentalis. 594c, Bernicla canadensis occidentalis. 

4+ Branta canadensis minima, Ridgw. 594b. Bernicla canadensis leucopareia. (Bernida 

minima, Ridgw. Pr. U. 8. Nat. Mus., viii, Apr. 20, 1885, 22.) 

+ Netia rufina. 616. Fuligula rufina. 

i 

ww 
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Aythya collaris. 616. Fulix collaris. 

—-Oceanodroma homochroa. 725. Cymochorea homochroa. 

Colymbus nigricollis californicus. 733a. Dytes nigricollis californicus. 

Xanthocephalus xanthocephalus (Bp.). 260. Xanthocephalus icterocephalus. 

Scolecophagus carotinus (Miill.). 273. Scolecophagus ferrugineus. 

+ Empidonax fulvifrons pygmeus (Coues). 329. Empidonax fulvifrons pallescens. 

. Dendroica vigorsii (Aud.). 111. Dendreca pinus. 

. Limosa limosa (Linn.). [546.] Limosa egocephala. 

Tryngites subruficollis (Vieill.) 556. Tryngites rufescens. 

..Grus mexicana (Miill.). 583. Grus canadensis (Linn.). 

Tringa couesi. 531. Arquatella couesi. 

( Sula sula (Linn.). 652. Sula leucogasira (Bodd.). 

A LIST OF THE ASTACIDA! IN THE UNITED STATES NATIONAL 
MUSEUM. 

By WALTER FAXON. 

(Corrected to July 1, 1885.) 

1. Astacus fluviatilis Rond. 
3229.* Central Germany. 

4137. Germany. 69. 

4134. Bohemia. Dr. Hessel. 4¢. 

2. Astacus pallipes Lereb. 

10128. Montagny, Lake Neuchatel, Switzerland. Mus.Comp.Zodl. 14,19. 

3. Astacus torrentium (Schrank) Wolf. 

4861. Bohemia. 

4. Astacus Gambelii Ag. 

2536. Fort Hall, Idaho. 

3251. Teton Basin, Idaho. 

3227. Mouth of Yellowstone River. 
3249. Mouth of Yellowstone River. 

4396. Willow Creek [Wyoming Territory ?], Dr. Curtis, October 29, 1872. 
Young. 

4855. Santa Barbara, Cal. Dr.Webb. 62,19. 

5. Astacus nigrescens Stm. 

4974. San Francisco, Cal. Mus. Comp. Zoél. 19. 

2267. California. 

2526. Fort Steilacoom, Wash. (Differs from the typical form. See Faxon, 

Revision of the Astacidsz). 

8954. Oonalaska, Alaska. W.H. Dall. 12. 

6. Astacus Trowbridgii Stm. 

2080. Astoria, Oreg. Lieutenant Trowbridge. Types. 24, 29. 

7. Astacus leniusculus Dana. 
2019. Columbia River. U.S. Explor. Exped. Type. 

2161. Locality unknown. 

8. Astacus Klamathensis Stm. 
3881. Fort Walla Walla, Wash. Capt. Charles Bendire. 32,29. 

4037. Fort Walla Walla, Wash. Capt. Charles Bendire. 84, 129. 

* These numbers refer to the catalogue of Crustacea of the National Museum, in 

which the specimens are registered. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

3899. 

3568. 

3559. 

9428. 

3166. 

6673. 

2072. 

4862. 

5042.° 

Fort Walla Walla, Wash. 4¢. 

Fort Walla Walla, Wash., 34, 129. 

Fort Walla Walla, Wash. 3, 9% 12+. 
Fort Walla Walla, Wash. 22,19. 

Sikan Creek, Oreg. 
Des Chutes River, Oreg. 

Locality unknown. 12,39. 

Locality unknown. 

Locality unknown. 

9. Cambarus Blandingii (Harlan) Erichs. 

3301. 

4148. 

3220. 

3572. 

3381. 

Kinston, N.C. 

Tarborough, N.C. 

Wilmington, N.C. 

Salmon Creek, N.C. 

Near Columbia,S.C. M. McDonald. 

Cambarus Blandingii (Harlan) Erichs.? 

4888. 

4132. 

Montgomery, Ala. 

Montgomery, Ala. 

10. Cambarus Blandingii, var. acuta Fax. (C. acutus Gir.) 

5617. 

5505. 

3252. 

3255. 

9315. 

4949, 

4950. 

4951. 

4491. 

4875. 

4127. 

5499, 

3382. 

3221. 

A131. 

2164. 

New Orleans, La. 

Louisiana. 

Tickfaw, La. 
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Tangipahoa River, Amite, La. P. Maxson, December 22, 1876. 
Jackson Barracks, La. 1 ¢. 

Mobile, Ala. 

Mobile, Ala. 

Blount Spring and Cullman, Sand Mountain, Ala. 

Near Bridgeport, Jackson County, Ala. 
South of Decatur, Ala. 

Montgomery, Ala. Kumlein & Bean. 1 ¢. 

Wheatland, Ind. 

Wheatland, Ind. Robert Ridgway, April, May, 1881. 
Aux Plains, Tll.? 1 ¢. 

Illinois. G.W. Milner, 1876. 1 9. 
Locality unknown. 25 +4. 

Cambarus sp. 

5619. 

9430. 
New Orleans, La. Dr. Shufeldt. 

Arkadelphia, Ark. Jordan & Gilbert. 1 9. 

11. Cambarus fallax Hag. 

3182. 

4382. 

3163. 

4969. 

Lake Jessup, Fla. 

{Indian River, Fla. 

Near Titusville, Fla, 

Saint John’s River, Fla. Mus.Comp. Zool. 2. 

12. Cambarus Clarkii Gir. 

5618. 

3359. 

2261. 

4859, 

5302. 

5507. 

3253. 

4952. 

4512. 

New Orleans, La. 

New Orleans, La. G. Dunbar’s Sons. 3 ¢,19. 

New Orleans,La. G. Kohn. 1 g,2 9. 

New Orleans, La. Dr. R. W. Shufeldt, November 10, 1882. 
young. 

Louisiana. Dr. Shufeldt. 

Louisiana. 

Tangipahoa River, La. Frederick Mather, August, 1875. 

Ocean Springs, Miss. 

192 with 

Pensacola, Fla. Silas Stearns, May 31, 1882. g, @. 12+. 
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13 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

. Cambarus troglodytes (Le C.) Hag. 

4885. Near Columbia, S.C. 

4053. Oakley,S.C. &.W.Hayward. 1 g,1 9. 

Cambarus Lecontei Hag. 
4958. Mobile,Ala. Type. Mus. Comp. Zool. 1 ¢. 

Cambarus pubescens Fax. 

3181. McBean Creek. Ga. A. Graves. Types. 1g,1 9. 

Cambarus spiculifer (Le C.) Hag. 

4962. Athens, Ga. Mus. Comp. Zoél.1 g. 

Cambarus versutus Hag. 

4963. Spring Hill, Ala. ‘Type. Mus. Comp. Zodl.1 ¢. 

Cambarus Wiegmanni Erichs. ? 

3288. Isthmus of Tehuantepec. Prof. Sumichrast. 1 9. 

Cambarus pellucidus (Tellk.) Erichs. 

4852. Mammoth Cave, Ky. Peter Parker, 1858. 1 ¢. 

4970. Mammoth Cave, Ky. Mus. Comp. Zoél. 1 9. 

9314. White Cave, Ky. 3 9. 

Cambarus simulans Fax. 

4150. East of Canadian River. Types. 

5500. Shoal Creek, near Austin, Tex. 

Cambarus advena (Le C.) Hag. 

4964. Georgia. Mus. Comp. Zodl. 1 9. 

Cambarus gracilis Bundy. 

6672. Davenport, Iowa. Young. 

4960. Decatur, Il. Mus Comp. Zoél. 1 ¢. 

Cambarus Cubensis Erichs. 

10129. Near Havana, Cuba. Mus. Comp. Zodl. 1 g,1 9. 

Cambarus Bartonii (Fab.) Gir. 

5624. Fulton Lakes, N. Y. 

8949. Bainbridge, Penn. 

3835. Carlisle, Penn. ? 
4863. Spring Creek, Caledonia. 

4955. Rock Creek, D. C. 

5621. Rock Creek, D. C. 

3180. Rock Creek, D. C. 

4620. Rock Creek, D. C. 

4621. Rock Creek, D. C. 

6670. Washington, D. C. 

6669. Washington, D. C. 

6668. Locality unknown. 

5622. Clarke County, Va. 

4128. Holston River, Smyth County, Va. 

4886. Kinston, N. C. 

1885. 

9383. Doe River., Carter County, Tenn. H. Hemphill. Var. longirostris 

Inkb< 3) Oe 

25. Cambarus Bartonii var. robusta Fax. (Cambarus robustus Gir.). 

5623. Fulton Lakes, N. Y. 

4961. Forestville, NY. Mus. Comp. Zoél. 1 ¢. 

Camburus sp. 

4972. Mobile, Ala. Mus. Comp. Zool. 1 9. 

5620. Milton, Fla. 
4871. Near Ashland City, Tenn. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 359 

26. Cambarus latimanus (Le C.) Hag. 

3374. South Carolina? M. McDonald. 

3145. Near Columbia, S. C. 

4953. Blount Spring and Cullman, Ala. 

4954. Ocean Springs, Miss. 

Cambarus latimanus (Le C.) Hag.? 
4877. Waterloo, Lauderdale County, Ala. C. L. Herrick. 
4874. Near Bridgeport, Jackson County, Ala. 

4492. Near Ashland City, Cheatham County, Tenn, 

27. Cambarus Diogenes Gir. 

8946. Washington, D. C. 

3225. Wilmington, N. C. 

3298. Kinston, N.C. 

5625. New Orleans, La. 

5004. New Orleans, La. 

3373. Knox County, Ind. 

5492, Abingdon, Hl. 

4973. Decatur, Ill. Mus. Comp. Zoél. 1 ¢. 

5501. Davenport, Iowa. 

2163. Locality unknown. 

2491. Locality unknown. 

Cambarus Diogenes Gir. ? 

4887. Kinston, N. C. 

4883. South of Decatur, Ala. 

226%. New Orleans, La. 

4078. Panama. 1 young g. 

28. Cambarus extraneus Hag. 

4957. ‘Tennessee River, near border of Georgia. Type. Mus. Comp. 
Zodl. 1 9. 

29. Cambarus Girardianus Fax. 

4882. Cypress Creek, Lauderdale County, Ala. C. L. Herrick, October, 

1832. Types. 

30. Cambarus immunis Hag. 

2323. White River, Ind. 

3223. Aux Plains, Ill. 

4866. Milwaukee, Wis. E. G. Blackford. 

3222. Near Laramie, Wyo. 

3257, Orizaba, Mexico. 

3570. Locality unknown. 

31. Cambarus immunis var. spinirostris Fax. 

4655. Obion County, Tenn. Types. 

32. Cambarus Palmeri Fax. 

4872. Obion County, Tenn. Edw. Palmer, May 30, 1882. Types. 

4654. Obion County, Tenn. Edw. Palmer, May 30, 1882. Types. 

33. Cambarus Alabamensis Fax. 

4876, Waterloo, Lauderdale County, Ala. C. L. Herrick. Types. ¢, 
Q. 25+. 

34. Cambarus compressus Fax. 

4878. Waterloo, Lauderdale County, Ala. C. L. Herrick, October, 1882. 

Types. 

4879. Cypress Creek, Lauderdale County, Ala. C. L. Herrick, October, 

1882. Type 

14 
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35. Cambarus affinis (Say) Gir. 

8947. Bainbridge, Pa. 

4853. Susquehanna River, Pa. F.G. Galbraith. 3 ¢. 

3842. Bainbridge, Pa. 

4126. Havre de Grace, Md. 

4854. Havre de Grace, Md. T.H.Bean. ¢, 9. 12+. 

4904. Havre de Grace, Md. T. H. Bean. 

2081. Potomac River, Washington, D.C. Types of C. Pealet Gir. 2 ¢, 

2.07. 
8952. Potomac River, Washington, D. C. 

8951. Washington, D. C. 

8953. Washington, D. C. 

8955. Washington, D. C. 

8945. Washington, D.C. 1 Q. 

8948. Washington, D.C. 1 ¢. 
3248. District of Columbia. 

4145. Potomac River, Gunston, Va. 

4146. Potomac River, Gunston, Va. 

4893. Potomac River, Gunston, Va. M. McDonald. 

2265. Potomac River, Va. ¢, 92, 12+. 

8950. Locality unknown. 2 g,1 9. 

36. Cambarus Sloanii Bundy. 

4965. New Albany, Ind. Mus. Comp. Zodl. 2 g. 

37. Cambarus propinquus Gir. 

6671. Grass River, Canton, N. Y. 

3226. Ogdensburgh, N. Y. 
4959. Forestville, N. Y. Mus. Comp. Zodi. 1 @. 

2135. Rocky River. 

4851. Illinois. G. W. Milner. 

3250. Aux Plains River, Ill. 

4149. Northville, Mich. 

2160. Locality unknown. 

38. Cambarus propinquus, var. obscura, Fax. (Cambarus obscurus Hag.) 

4971. Genesee River, Rochester, N. Y. Type. Mus. Comp. Zoél. 1 ¢. 

2531. California (?). 

39. Cambarus virilis Hag. 
4865. Illinois. 

4858. Historical Society, Manitoba. 
4857. Cedar Lake, Hennepin County, Minn. C. L. Herrick. 

4868. Cedar Lake, Hennepin County, Minn. C. L. Herrick. 

4869. Lake Independence, Minn. C. L. Herrick. 

4870. Bassett’s Creek, Hennepin County, Minn. C. L. Herrick. 

4856. Milwaukee, Wis. E.G. Blackford. 

4900. Milwaukee, Wis. E.G. Blackford. 

4153. Souris River, Dak. Elliott Coues, 1873. 

4154. Souris River, Dak. Elliott Coues, 1873. 

3256. Souris River, Dak. Elliott Coues, 1873. 

2309. Souris River, Dak. Elliott Coues, 1873. 

3154. Red River of the North, near Pembina, Dak. Elliott Coues, May, 

1873. Types of C. Couesi Streets. 

9429. Des Moines River, Iowa. Jordan & Gilbert. 5. 

9431. Bedford, Iowa. Jordan & Meek. 1 Q. 

2068. Laramie, Wyo. 

9427. White River, Eureka Springs, Ark. Jordan & Gilbert. 2 9. 

4873. Near Bridgeport, Jackson County, Ala. 
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Cambarus sp. 
4867. Cheatham’s Ferry, Lauderdale County, Ala. 

40. Cambarus rusticus Gir. 
4968. Cincinnati, Ohio. One of Hagen’s types. Mus. Comp. Zodl. 1 ¢. 

4966. Lebanon, Tenn. Type of C. placidus Hag. Mus. Comp. Zodl. 1 ¢. 

9427. White River, Eureka Springs, Ark. Jordan & Gilbert. 1 9. 
4967. Kentucky River, Little Hickman, Ky. Type of C. juvenilis Hag. 

Mus. Comp. Zoédl. 1 ¢. 

41. Cambarus spinosus Bundy. 
4881. Cypress Creek, Lauderdale County, Ala. C.L. Herrick. 

Cambarus sp. 

4884. Georgia. 

42. Cambarus Putnami Fax. 
10130. Grayson Springs, Grayson County, Ky. Type. Mus. Comp. Zodl. 

Legis 

43. Cambarus forceps Fax. 
4880. Cypress Creek, Lauderdale County, Ala. C. L. Herrick, October, 

1882. Types. 

44. Cambarus Montezumez Saus.. 
4119. Lake San Roque, Trapuato, Mexico. 

4864. Mexico. 

45. Cambarus Shufeldtii Fax. 
4860. Near New Orleans, La. Dr. R. W. Shufeldt, 1883. Types. 

46. Cheraps Preissii Erichs. ? 

4889. Sydney, Australia. 

47. Parastacine, sp. nov. 

4133. Colima, Mexico. J. Xantus. 

A LIST OF THE FISHES KNOWN FROM THE PACIFIC COAST 

OF TROPICAL AMERICA, FROM THE TROPIC OF CANCER TO 

PANAMA. 

By DAVID 8S. JORDAN. 

Four hundred and seven species of fishes are now known to inhabit 

the waters of the Pacific coast of tropical America between Cape San 

Lueas and Panama. Our knowledge of these species is due chieily to 

the studies of Dr. Gill, Dr. Giinther, Dr. Steindachner, and Professors 

Jordan and Gilbert. Only a few collectors have given especial atten- 

tion to the fish fauna of this region, but the work of these has in nearly 

all cases been of exceptional value. 

The earliest extensive collections were made by Mr. John Xantus at 

Cape San Lucas, and later at Colima. The specimens obtained by 

Xantus comprise especially the fishes of the rock-pools. These were 

studied by Dr. Gill in 1862, and by Professor Gilbert and the writer in 

1882. Many of the specimens collected by Xantus still remain unigue. 

The next collections were made in the bay of Panama, by Capt. John 

M. Dow, about 1862 to 1866. The first of these were sent to the Smith- 

sonian Institution, where they were studied by Dr. Gill. Later, still 
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larger collections were sent by Captain Dow to the British Museum. 

These tishes, and otbers collected by Dr. Oscar Salvin about Chiapam, 

were made the subjects of several papers by Dr. Giinther, and in 1869 

they formed the basis of his general work on the fishes of Central 

America, 

Still later, Dr. franz Steindachner visited various points along the 
coast, making collections of fishes. Various local collectors have since 

sent specimens to the Vienna professor. His various treatises on the 

fishes of different regions contain many references to the fishes of the 

Pacific coast of tropical America, and a very large number of the species 

were first made known by him. The figures published by Dr. Stein- 

dachner are the best in ichthyological literature. 

A very valuable collection was made by Professor Bradley in the 

vicinity of Panama in 1866, and by him sent to the museum of Yale Col- 

lege. Unfortunately this collection was allowed to suffer from neglect, 

and before it was finally studied by Dr. Gilbert and the writer in 1882, 

most of the species which were new to science when the collection ve: 

made had been already described. 

Smaller collections have also been obtained by Dr. Bocourt, about 
La Union, by Dr. Streets, by Mr. Lockington, and by Mr. Belding, in the 

Gulf of California, and by Lieutenant Nichols at various points on the 

Mexican coast. The first named collection has formed the rather insuf- 

ficient basis for an elaborate memoir by Professor Vaillant and Dr. 

Bocourt; the last mentioned has been studied by Dr. Gilbert and the 

writer. 

The most extensive collections yet made on the Pacific coast of 

Mexico and Central America, in number of specimens exceeding all 

the others combined, are those obtained by Professor Gilbert at Mazat- 

lan and Panama in 1881, and about Panama in 18383. 

These collections have formed the subject of numerous papers by 

Professor Gilbert and the writer in the publications of the United States 

National Museum. 

We had prepared a descriptive catalogue, giving the full synenymy 

and detailed descriptions of all the known species. In the fire which, 

in 1883, destroyed the museum of the Indiana University our manuscripts 

(then ready for the printer) were all burned, and with them about two- 

thirds of Professor Gilbert’s entire collections. All the specimens ob- 

tained at Panama in 1883 were destroyed, but most of the collection of 

1851 had then been returned to the National Museum. 

Among the specimens destroyed were twenty species from Panama 

which still remain without names. 

The present paper is the result of the joint studies of Professor Gil- 

bert and the writer, but for its details the present writer is alone re- 

sponsible. 

I have given a list of the species ascribed on good authority to the 

region in question. Those species, three hundred and sixty-two in 
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number, of which specimens have been examined by the writer are in- 

dicated by a star (*). Those species, seventy-one in number, which 

appear to be common to both the Atlantic and Pacific coasts of tropical 

America are indicated by the dagger (t+). Those actually collected at 

Mazatlan by Professor Gilbert, one hundred and seventy-two in num- 

. ber, are indicated by the letter “11”; “P” indicates those obtained by 

Professor Gilbert at Panama. Of these there are about one hundred 

and eighty. The other references explain themselves. 

Family 1.—BRANCHIOSTOMID i. 

1. BRANCHIOSTOMA Costa. 

1. Branchiostoma lanceolatum t Pallas. 

Angel Island, Gulf of California (Lockington). 

Family 2.—SCYLLUUD. 

2. GINGLYMOSTOMA Miiller & Henle. 

2. Ginglymostoma cirratum *t Gmelin. W., P. 

3. Ginglymostoma fulvum *{ Poey. P. 

(Doubtful species.) 

Family 3.—GALEORHINIDA. 

3. GALEUS Ratinesque. 

4. Galeus lunulatus * Jordan & Gilbert. M. 

5. Galeus dorsalis * Gill. P. 

Panama (Gill). } 

4. GALEOCERDO Miller & Henle. 

6. Galeocerdo maculatus *+ Ranzani. MW. 

San José (Gilbert). 

5. CARCHARHINUS Blainville. 

7. Carcharhinus longurio * Jordan & Gilbert. Jf, P. 

8. Carcharhinus limbatus t+ Miiller & Henle. 

Chiapam (Gthr.) (?). 

9. Carcharhinus ethalorus* Jordan & Gilbert. M., P. 

10, Carcharhinus®* sp. indeser.! P. 

11. Carcharhinus fronto* Jordan & Gilbert. Jf. 

1This species and others similarly indicated belong to Professor Gilbert’s collec- 

tion of 1883. These were destroyed by fire before the publication of descriptions of 

them as new species. 
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Family 3.—SPHYRNIDA. 

6. SPHYRNA Rafinesque. 

12. Sphyrna tudes* Cuvier. MM. 

13. Sphyrna zygeena*t Linneus. Y¥,, P. 

Family 4.—PRISTIDIDA. 

7. PRISTIS Latham. 

14. Pristis perrotteti* Miiller & Henle. MM. 

Chiapam (Giinther). 

Family 5.—RHINOBATIDA, 

8. RHINOBATUS Bloch & Schneider. 

15. Rhinobatus glaucostigma* Jordan & Gilbert. M. 

Gulf of California (Streets). 

16. Rhinobatus leucorhynchus* Giinther. P. 

Panama (Gthr.). 

17. Rhinobatus exasperatus* Jordan & Gilbert. 

Panama (Bradley). 

Family 6.— TORPEDINIDA, 

9. NARCINE Henle. 

18. Narcine,”* sp. indescr. P. 

10. DISCOPYGE Tschudi, 

19. Discopyge,* sp. indescr. P. 

Family 7.—TRYGONID&. 

11. VROLOPHUS Miiller & Henle, 

20. Urolophus mundus* Gill. P. 

Panama (Gill). 

21. Urclophus asterias* Jordan & Gilbert. WM., P. 

22. Urolophus aspidurus* Jordan & Gilbert. P. 

23. Urolophus nebulosus Garman. 

Colima (Xantus). 

24. Urolophus halleri* Cooper. M., P. 

Panama (Bradley). 

12. DASYBATIS Rafinesque, 

25. Dasybatis longus* Garman. MM. 

Acapulco, Panama (Garman). 

(188 
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13. PTEROPLATEA Miiller & Henle. 

26. Pteroplatea crebripunctata* Peters. MM. 

Mazatlan (Peters). 

14. AETOPLATEA Miiller & Henle. 

27. Aétoplatea,* sp.indescr. P, 

Family 8.— MYLIOBATID 4. 

15. STOASODON Cantor. 

28. Stoasodon laticeps* Gill. MM. 

Family 9— CERATOPTERID. 

16. MANTA Bancroft. 

29. Manta birostrist Walbaum. 

(Brachioptilon hamiltoni Newman. ) 

Gulf of California (Newman; Streets). 

Family 10.—SILURIDA. 

17. HLURICHTHYS Baird & Girard. 

30. #lurichthys pinnimaculatus* Steindachner. WM., P. 

Altata, Costa Rica, Panama (Steind.); Panama (Rowell). 

31. #lurichthys panamensis”* Gill. 
(dilurichthys nuchalis Gthr.) M., P. 

Libertad, Punta Arenas (Gilbert); Panama (Gill; G@thr.); Magda- 
lena Bay, Altata, Panama (Steind.). 

18. GALEICHTHYS Cuvier & Valenciennes. 

32. Galeichthys peruvianus®* Liitken. P. 

Callao (Liitken); Altata, Panama (Steind.). 

33. Galeichthys,” sp. indescr. P. 

34, Galeichthys arioides Kner. 

(Arius multiradiatus Giinther. ) 

Rio Bayano, Panama (Kner.). 

35. Galeichthys dowi* Gill. P. 

(drius alatus Steind.) 

Panama (Gill; Bradley); Panama, Guayaquil (Steind.). 

36. Galeichthys brandti* Steindachner. JZ, P. 

Panama, Altata (Steind.); Punta Arenas (Gilbert). 

37. Galeichthys kessleri* Steindachner. P, 

Altata, Panama (Steind.), 
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38. Galeichthys insculptus* Jordan & Gilbert. P. 

39. Galeichthys planiceps* Steindachner. P. 

Altata, Panama (Steind.). 

40. Galeichthys troscheli Gill. 

Panama (Gill). 

41. Galeichthys* sp. indeser. P. 

42. Galeichthys platypogon* Giinther. J/,, P. 

Libertad, Punta Arenas (Gilbert); San José (Gthr.); Magdalena 
Bay, Callao (Steind.). 

43. Galeichthys elatturus * Jordan & Gilbert. P. 

44. Galeichthys osculus* Jordan & Gilbert. P. 

45. Galeichthys seemani* Giiuther. WM. 

Altata (Steind.); Panama (Steind.). 

46. Galeichthys coerulescens Giinther. 

Rio Huamuchal (Gthr.). 

47. Galeichthys guatemalensis * Giinther. WM. 

Chiapam (Gthr.); Colima (Xantus). 

48. Galeichthys dasycephalus* Giinther. P. 

Panama (Steind.). 

49. Galeichthys ftirthi*t Steindachner. P. 

Panama (Steind.). 

50. Galeichthys melanopus* Giinther. P. 

Rio Motagna (Gthr.); Panama (Steind.). 
51. Galeichthys hypophthalmus * Steindachner. P. 

Panama (Steind.). 

Family 11.—CLUPEID A. 

19. CLUPEA Linneus. 

52. Clupea thrissina* Jordan & Gilbert. 

Cape San Lucas (Xantus). 

53. Clupea stolifera* Jordan & Gilbert. M., P. 

20. OPISTHONEMA Gill. 

54. Opisthonema libertate* Giinther. J, P. 

Libertad (Giinther). 

21. OPISTHOPTERUS Gill. 

55. Opisthopterus lutipinnis* Jordan & Gilbert. M. 

56. Opisthopterus dovii* Giinther. P. 

Panama (Giinther). 

57. Opisthopterus macrops Giinther. 

Panama (Gthr.). 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

22. ODONTOGNATHUS Lacépéde. 

58. Odontognathus panamensis* Steindachner. P. 

Panama (Steind). 

23. PELLONA Cuvier & Valenciennes, 

59. Pellona panamensis* Steindachner. P. 

Panama, Guayaquil (Steind). 

60. Pellona ftirthi* Steindachner. P. 

Punta Arenas (Gilbert). Panama (Steind). 

Family 12.—ENGRAULIDIDA. 

24. STOLEPHORUS Lacépéde. 

61. Stolephorus macrolepidotus* Kner & Steindachner. M., P. 

Rio Bayano (Kner & Steind.); Panama (Steind.). 

62. Stolephorus panamensis* Steindachner. P. 

Panama (Steind.). 

63. Stolephorus poeyi* Kner & Steindachner. P. 

Rio Bayano (Kner & Steind.). 

64. Stolephorus spinifer t Cuv. & Val. 

Panama (Steind.). 

65. Stolephorus opercularis * Jordan & Gilbert. 

Gulf of California (Nichols). 

66. Stolephorus lucidus* Jordan & Gilbert. M. 

67. Stolephorus ischanus* Jordan & Gilbert. M. 

68. Stolephorus curtus* Jordan & Gilbert. MM. 

69. Stolephorus exiguus* Jordan & Gilbert. MZ. 

70. Stolephorus miarchus*t Jordan & Gilbert. M. 

Pearl Islands (Bradley). 

71. Stolephorus ringens Jenyns. 

California; Peru; Chili; (not in Central America?) 

72. Stolephorus,* sp. indescr. P. 

25. CETENGRAULIS Giinther. 

73. Cetengraulis mysticetus Giinther. 

Panama (Gthr.). 

Family 13—ALBULID&. 

26. ALBULA Gronow. 

74. Albula vulpes*t Linneus. M,, P. 
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Family 14.—ELOPIDZE, 

27. ELOPS Linneus. 

75. Blops saurus*tL. WM., P. 

Family 15.—CHANIDA. 

28. CHANOS Lacépéde. 

76. Chanos chanos* Forskal. M. 

Chiapam ‘Gthr.). 

Family 16.—SYNOD JNTID A. 

29. SYNODUS Bloch & Schneider. 

77. Synodus scituliceps* Jordan & Gilbert. M., P. 

Family 17.~CY PRINODONTIDA. 

30. CHARACODON Giinther. 

78. Characodon furcidens* Jordan & Gilbert. 

Cape San Lucas (Xantus). 

31. FUNDULUS Lacépéde. 

79, Fundulus punctatus Giinther. 

Chiapam (Gthr.). 

80. Fundulus guatemalensis Giinther. ‘ 

Rio Guacalate (Gthr.). 

81, Fundulus pachycephalus Giinther. 

Lake Atitlan (G@thr.). 

82. Fundulus vinctus* Jordan & Gilbert. 

Cape San Lucas (Xantus). 

83. Fundulus extensus” Jordan & Gilbert. 

Cape San Lucas (Xantus). 

32. HAPLOCHILUS McClelland. 

84. Haplochilus dovii Giinther. 

Punta Arenas (Giinther). 

33. ANABLEPS Bloch. 

85. Anableps dovii* Gil). 

La Union (ow); Chiapam (Gthr.). 

34. PCECILIA Bloch. & Schneider, 

86. Pcscilia clongata®* Giinther. P. 

Panama (Gthr.). 
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Family 18.—MURASNIDZ. 

35. MURZNOBLENNA Lacépéde. 

87. Murenoblenna nectura* Jordan & Gilbert. 

Cape San Lucas (Xantus). 

36. MURANA Linneus. 

88. Mureena pinta* Jordan & Gilbert. M. 

Cape San Lucas (Xantus); Colima (Xantus); Panama (Rowell); San 
Josef Island (Nichols). 

89. Murzna melanotis’* + Kaup. 

Panama (Giinther, Bradley). 

“ 

37. SIDERA Kaup. 

90. Sidera ocellatat Agassiz. 

Panama (Gthr.) (?) 

91. Sidera dovii* Gunther. WM. 
(Murena pintita Jordan & Gilbert.) 

Espiritu Santo (Belding); Galapagos Islands (Herendeen); Panama 
(Gthr.). 

92. Sidera castanea* Jordan & Gilbert. M. 

93. Sidera verrilli* Jordan & Gilbert. 

Panama ( Bradley.) 

94. Sidera panamensis* Steindachner. 

Panama (Steind.); Pearl Island (Bradley). 

95. Sidera aquze-dulcis Cope. 

San José (Cope). 
38. ECHIDNA Forster. 

( Pecilophis Kaup.) 
96. Echidna nocturna Cope. 

San José (Cope) 

Family 19.—CONGRID&. 

39. ICHTHYAPUS Barneville. 

97. Ichthyapus selachops * Jordan & Gilbert. 

Cape San Lucas (Xantus). 

40. OPHISURUS Lacépéde. 

98. Ophisurus xysturus* Jordan & Gilbert. M. 

Mazatlan, Acapulco, Panama (Bradley). 
Proc. Nat. Mus, 85-——24 
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41. OPHICHTHYS Anhl. 

99. Ophichthys miurus * Jordan & Gilbert. 

Cape San Lucas (Xantus). 

100. Ophichthys triserialis* Kaup. J. 

(Ophisurus californiensis Garrett ; Herpetoichthys callisoma Abbott). 

“Pacific” (Kaup); Cape San Lucas (Nichols); Pacific (Abbott); Lower 
California (Garrett). 

101. Ophichthys zophochir* Jordan & Gilbert. MM. 

Acapulco (Sutter). 
42. MYROPHOHIS Liitken. 

102. Myrophis vafer* Jordan & Gilbert. P. 

Panama (Gthr.); Guaymas (Hmeric). 

43. MURAZNESOX McClelland. 

103. Murzenesox coniceps* Jordan & Gilbert. M., P. 

44, CONGER Cuvier. 

104. Conger conger * t Linnzus. 

Cape San Lucas (Belding). 

Family 20.—BELONIDA. 

45. TYLOSURUS Cocco. 

105. Tylosurus hianst Cuv. & Val. 

Acapulco (Steind.). 

106. Tylosurus fodiator * Jordan & Gilbert. M. 

107. Tylosurus pacificus* Steindachner. P. 

Panama, Acapulco (Steind.); Panama (Bradley). 

108. Tylosurus scapularis * Jordan & Gilbert. P. 

109. Tylosurus, sp. indeser* P. 

110. Tylosurus stolamanni* Steindachrer. M., P. 

(Tylosurus sierrita Jordan & Gilbert.) 

Peru (Steind.). 

Family 21.—SCOMBERESOCID 4. 

46. HEMIRHAMPHUS Cuvier. 

111. Hemirhamphus robertit* Cuv. & Val. M., P. 

Gulf of California (Nichols); Panama (Bradley). 

112. Hemirhamphus unifasciatus t* Ranzani. 

Panama (Dow.). 

113. Hemirhamphus balao*t Le Sueur. P. 

Panama (Bradley). 
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47. FODIATOR Jordan & Meek. 

114. Fodiator acutus* Cuv. & Val. 

Panama (Ruschenberger). 

48. EXOCGSTUS Linneus. 

115. Bxoccetus rufipinnis* +t Cuv. & Val. 

(Exocetus dowi Gill.) 

Panama (Gill.) ; Payta (C. & V.). 

116. Exoccetus californicus * Cooper. 

Near Cape San Lucas ( Gilbert). 

ills Bxoccetus callopterus* Giinther. P. 

Panama (Gthr.; Initken). 

Family 22.—-SYNGNATHIDA. 

49. DORYRHAMPHUS Kaup. 

118. Doryrhamphus californiensis Gill. 

Cape San Lucas (Xantus). 

50. HIPPOCAMPUS Linnezus. 

119. Hippocampus ingens* Girard. MM. 

(Hippocampus gracilis Gill.) 

San Diego (Girard); Cape San Lucas (Gill). 

Family 23.—FISTULARIIDA. 

51. PISTULARIA Linnzus. 

120. Fistularia depressa* Gthr. MM, 

Lower California. (@thr.). 

Family 24..—_MUGILIDA. 

52. MUGIL Linnzus. 

121. Mugil cephalust* L. M., P. 

Acapulco (Steind.); Punta San Ygnacio (Nichols) ; California, Chili, 
&e. 

122. Mugil incilis * t Hancock. 

Chiapam (Steind.); Panama (Bradley). 

123. Mugil curema*?+ Cuv. & Val. J, P. 

Everywhere. 

124. Mugil,* sp. indescr. P. 

53. CHAINOMUGIL Gill. 

125. Chznomugil proboscideus* Giinther. IL, P, 
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54. QUERIMANA Jordan & Gilbert 

126. Querimana harengus* Giinther. M., P. 

Panama (Giinther); Zorritas (Bradley). 

Family 25.—ATHERINID 4G. 

55. MENIDIA Bonaparte. 

127. Menidia pachylepis* Giinther. P. 

Panama (Gthr.). 

128. Menidia guatemalensis Giinther. 

L. Huamuchal (Gthr.). 

129. Menidia,” sp. indescr. 

56. ATHERINA Linnzus. » 

130 Atherina eriarcha* Jordan & Gilbert. WM. 

Peru. 

57. ATHERINELLA Steindachner. 

131. Atherinella panamensis Steindachner. 

Panama (Steind.). 

Family 26.—SPHYRANIDZ. 

58. SPHYRZNA Bloch. 

132. Sphyrezna argentea”* Girard. 

(Sphyrena lucasana Gill.) 

Cape San Lucas (Xantus); California. 

133. Sphyrena ensis* Jordan & Gilbert. M., P. 

San Bartholomé Bay (Steind.); Panama (Steind.). 

Family 27.—POLYNEMIDZ. 

59. POLYNEMUS Linneus. 

134. Polynemus approximans”* Lay & Bennett. ., P. 

Common. 

135. Polynemus opercularis* Gill. 4., P. 

(Polynemus melanopoma Giinther. ) 

Common. 

Family 28.—ECHENEIDID4. 

60. REMORA Gill. 

136. Remora remora*t Linneus. P. 

137. Remora albescens * t Temminck & Schlegel. 

La Paz (Streets). 

[ 1885. 
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Family 29.—TRICHIURID. 

61. TRICHIURUS Linnezus. 

138. Trichiurus lepturus “+ L. 

Gulf of California (Streets). 

62. LEPIDOPUS Gouan. 

139. Lepidopus caudatus * Euphrasen. 

Cape San Lucas (Xantus). 

Family 30.—SCOMBRIDA, 

63. SCOMBER Linnzeus. 

140. Scomber colias * t Gmelin. 

Cape San Lucas (Xantus). 

64. SCOMBEROMORUS Lacépéde. 

141. Scomberomorus maculatus*t Mitchill. ., P. 

65. SARDA Cuvier. 

142. Sarda chilensis Cuv. & Val. 

/ 

66. ORCYNUS Cuvier. 

143. Orcynus alalongat Gmelin. 

Near Mazatlan (Lay & Bennett). 

Family 31.—CARANGIDA. 

67. DECAPTERUS Bleeker. 

144. Decapterus macarellus* t Cuv. & Val. 

(Decapterus hypodus Gill.) 

Cape San Lucas (Xantus). 

68. TRACHURUS Rafinesque. 

145. Trachurus picturatus *t Bowdich. 

Cape San Lucas (Xantus). 

146. Trachurus trachurus*t Linnezus. 

Cape San Lucas (Xantus). 

69. TRACHUROPS Gill. 

147. Trachurops crumenophthalmus *t+ Bloch. 

(Trachurops brachychirus Gill.) 

Cape San Lucas (Xantus). 
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70. CARANX Lacépéde. 

148. Caranx atrimanus* Jordan & Gilbert. P. 

149. Caranx vinctus* Jordan & Gilbert. WM. 

San Blas (Lay & Bennett); Punta Arenas (Gilbert). 

150. Caranx leucurus* Giinther. 

(Caranz fiirtht Steindachner. ) 

Panama (Gthr.; Steind.). 

151. Caranx chrysust caballus* Giinther.! M., P. 

(Caranx bodps Girard; Caranx girardi Steind.) 

Common. 

152. Caranx latus*t Agassiz. W., P. 

(Carangus marginatus Gil.) 

Common. 

153. Caranx hippos*}{ Linneus. M,, P. 

Common. 

154. Caranx lugubris*t Poey. 

Clarion Islands (Nichols). 

155. Caranx melampygus* Cuv. & Val. 

Socorro Island (Nichols). 

156. Caranx speciosus* Forskal. W., P. 
(Caranx panamensis Gill.) 

Panama (Gill; Gthr.). 

157. Caranx orthogrammus~* Jordan & Gilbert. 

Clarion Island (Nichols). 

158. Caranx dorsalis* Gill. M., P. 

Panama (Gthr.; Gill). 

159. Caranx crinitus*t Mitchill. 4. 

Cape San Lucas (Xantus). 

71. VOMER Cuvier. 

160. Vomer setipinnis* +t Mitchill. ., P. 

Common. 
72. SELENE Lacépéde. 

161. Selene crstedi* Liitken. WU., P. 

Punta Arenas (Liitken). 

162. Selene vomer *{ Linneus. M,, P. 

(Argyriosus brevoorti Gill; Aryyriosus pacificus Lockington. ) 

Common. 

' Specimens of Caranxr chrysus, which I cannot distinguish from the West Coast 

caballus occur, at Key West. Probably the two forms chrysus and caballus will prove 

to be undistinguishable. 
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73. CHLOROSCOMBRUS Girard. 

163. Chloroscombrus chrysurust orqueta* Jordan & Gilbert. P. 

Magdalena Bay (Steind). 

74. TRACHYNOTUS Lacépéde. 

164. Trachynotus carolinus * + Linnzeus. 

Cape San Lucas (Xantus) ? 

165. Trachynotus rhodopus* ¢ Gill. 

Cape San Lucas (Xantus) ? 

166. Trachynotus kennedyi* Steindachner. WM., P. 

Magdalena Bay (Steind.); Lower California (Lockington). 

167. Trachynotus fasciatus* Gill. M., P. 

( Trachynotus glaucoides Gthr.) 

Cape San Lucas (Xantus); Porto Escondido (Nichols) ; San José, Pan- 
ama (Gthr.). 

75. SERIOLA Cuvier. 

168. Seriola dorsalis * Gill. 

Cape San Lucas (Xantus). 

169. Seriola mazatlana Steindachner. 

Mazatlan (Steind.). (Doubtful species). 

76, NEMATISTIUS Gill. 

170. Nematistius pectoralis* Gill. M. 

Cape San Lucas (Gill); Magdalena Bay (Steind.); Picheluogo (Nichols). 

77. OLIGOPLITES Gill. 

171. Oligoplites altus* Giinther. ., P. 

Panama (Gthr.). 

172. Oligoplites saurus* t Bloch & Schneider. M., P. 

( Oligoplites inornatus Gill.) 

Family 32.—STROMATEIDA. 

78. STROMATEUS Linnzus. 

173. Stromateus medius* Peters. P. 

Mazatlan (Peters). 

Family 33.— HOLOCENTRIDZ&. 

79. HOLOCENTRUM Bloch. 

174. Holocentrum suborbitale* Gill. M., P. 

Cape San Lucas (Xantus); Panama (Dow). 
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80. MYRIPRISTIS Cuvier. 

175. Myripristis occidentalis* Gill. 

(? Khamphoberyx leucopus Gill.) 

La Paz (Harford); Cape San Lucas (Gill). 

176. Myripristis pceecilopus* Gill. 

Cape San Lucas (Xantus). (Doubtful species.) 

Family 34.—CENTROPOMIDA. 

81. CENTROPOMUS Lacépide. 

177. Centropomus undecimalis*t{ Bloch. M., P. 
(Centropomus viridis Lockington. ) 

Common. 

178. Centropomus nigrescens* Giinther. ., P. 

Chiapam (Gthr.); Punta Arenas (Gilb.). 

179. Centropomus pedimacula*t Poey. WM., P. 

(Centropomus medius Gthr.) 

Chiapam (Gthr.); San Blas (Nichols); Punta Arenas (Gilb.). 

180. Centropomus unionensis* Bocourt. P. 

La Union (Bocourt). 

181. Centropomus robalito * Jordan & Gilbert. M. ,P 

182. Centropomus armatus®* Gill. P. 

Panama (Gill); Chiapam (Gthr.). 

Family 35.—SERRANIDA. 

82. SERRANUS Cuvier. 

183. Serranus radialis* t Quoy & Gaimard. M., P. 

(Centropristis macropomus Gthr. ) 

(Centropristis ayresi Steind.) 

Gulf of California (Streets, Nichols); Panama (Gthr.); Panama, Rio 

Janeiro, Santos (Steind.). 

184. Serranus calopteryx* Jordan & Gilbert. I. 

(Prionodes fasciatus Jenyns ; preoccupied. ) 

Pearl Islands (Bradley); Galapagos Islands (Jenyns). 

185. Serranus albomaculatus Jenyns. 

Galapagos Islands (Jenyns, Steind.); Panama (Steind.). 

186. Serranus maculofasciatus* Steindachner. WU. 

Mazatlan (Steind.). 

83. HYPOPLECTRUS Gill. 

187. Hypoplectrus lamprurus* Jordan & Gilbert. P. 
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84. ANTHIAS Bloch. 
. 

188. Anthias multifasciatus* Gill. 

Cape San Lucas (Xantus). 

85. PARANTHIAS Guichenot. 

189. Paranthias furcifer* Cuv. P. 

(Brachyrhinus creolus Gill; Serranus colonus Val.) 

Cape San Lucas (Xantus); Galapagos Islands ( Val., Steind.); Panama 
(Steind.). 

86. MYCTEROPERCA Gill. 

190. Mycteroperca rosacea * Streets. J. 

Gulf of California (Streets). 

87. PROMICROPS Gill. 

191. Promicrops itaiara t* Lichtenstein. Jf., P. 

(Serranus quinquefasciatus Bocourt. ) 

Punta Arenas (Gilb.); Tauesco (Boc.). 

88. EPINEPHELUS Bloch. 

192. Epinephelus sellicauda * Gill. W., P. 

( Epinephelus ordinatus Cope. ) 

Socorro Island (Nicaols) ; Cape San Lueas, Colima (Xantus); Panama 
(Gthr., Steind., Cope). 

193. Epinephelus analogus * Gill. J/., P. 

(Serranus courtadéi Bocourt. ) 

Acapulco (Nichols); La Union (Boc.); Acapulco, Mazatlan, Panama 
(Steind.); Panama (Gthr.). 

89. ALPHESTES Bloch & Schneider. 

194. Alphestes multiguttatus * Giinther. M., P. 

Panama (Gthr.). 
90. ENNEACENTRUS Gill. 

195. Enneacentrus panamensis Steindachner. 

Panama (Steind.). 

91. DERMATOLEPIS Gill. 

196. Dermatolepis punctatus” Gill. WV. 

Cape San Lucas (Xanthus); Socorro Island (Nichols). 

Family 36.—RHYPTICIDA4 

92. RHYPTICUS. 

197. Rhypticus xanti* Gill. MM. 

Cape San Lucas (Xantus). 
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198 Rhypticus nigripinnis* Gill. P. 

(Rhypticus maculatus Gill. = Promicropterus decoratus Gill.) » 

Cape San Lucas (Xantus); Panama (Rovwell, Gthr.). 

Family 37.—LOBOTID. 

93. LOBOTES Cuvier. 

199. Lobotes surinamensis* Bloch. PLP. 

Panama (Steind.). 

Family 38.—SPARIDA. 

94. XENICHTHYS Gill. 

200. Xenichthys xanti* Gill. P. 

(Xenichthys xenops Jordan & Gilbert.) 

Cape San Lucas (AXantus). 

95. XENISTIUS Jordan & Gilbert. 

201. Xenistius californiensis * Steindachner. 

Cerros Island (Streets, Nichols); San Diego (Steind.). 

96. HOPLOPAGRUS Gill. 

202. Hoplopagrus giintheri* Gill. MM. 

Cape San Lucas (Xantus); Altata (Steind.). 

97. LUTJANUS Bloch. 

203. Lutjanus argentiventris* Peters. M., P. 

Mazatlan (Peters); Acapulco (Nichols). 

204. Lutjanus,* sp.indescr. P. 

205, Lutjanus novemfasciatus ‘ Gill. MW. P. 

(Lutjanus pacificus Bocourt ; Lutjanus prieto Jordan & Gilbert.) 

Punta Arenas (Gilb.); Tauesco (Boc.); Cape San Lucas (Xantus) ; 

San Blas (Nichols). 

206. Lutjanus guttatus* Steindachner. M. P. 

Mazatlan (Steind.). 

207. Lutjanus colorado* Jordan & Gilbert. M. 

Punta Arenas (Gilb.). 

208. Lutjanus aratus®* Giinther. M., P. 

Punta Arenas (Gilb.) ; Chiapam, Panama (Gthr.). 

209. Lutjanus inermis* Peters. 

Mazatlan (Peters). 
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98. CONODON Cuv. & Val. 

210. Conodon serrifer* Jordan & Gilbert. 

Boca Soledad, Gulf of California (Streets). 

99. ORTHOPRISTIS Girard. 

211. Orthopristis inornatus * Gill. 

Cape San Lucas (Xantus). 

212. Orthopristis brevipinnis * Steindachner. 

Mazatlan (Steind.); Panama (Bradley). 

213. Orthopristis cantharinus * Jenyns. 

~ Guaymas (Nichols) ; Galapagos Island (Jenyns). 

214. Orthopristis chalceus* Giinther. J, P. 

(Pristipoma Kneri Steind.) 

Mazatlan (Steind) ; Panama (Gthr.). 

100. POMADASYS Lacépéde. 

215. Pomadasys leuciscus* Giinthcr. M., P. 

San José, Chiapam, Panama (Gthr.). 

216. Pomadasys elongatus* Steindachner. W., P. 

Panama (Steind.); Punta Arenas (Gib). 

217. Pomadasys nitidus* Steindachner. W., P. 

Mazatlan (Steind). 

218. Pomadasys axillaris* Steindachner. M. 

Mazatlan (Steind.) ; Lower California (Streets). 

219. Pomadasys panamensis”* Steindachner. W., P. 

Panama (Steind,). 

220. Pomadasys branicki* Steindachner. MU, P. 

Tumbez (Steind.). 

221. Pomadasys macracanthus* Giinther. M., P. 

Mazatlan (Steind.); Punta Arenas (Gilb.) ; Chiapam (Gthr.). 

222. Pomadasys humilis * Kner & Steindachner. 

Rio Bayano (Kner & Steind.); Rio Bayano (Dow). 

101. ANISOTREMUS Gill. 

223. Anisotremus dovii* Giinther. M., P. 

Panama (Gthr.). 

224. Anisotremus pacifici* Giinther. P. 

' Panama (Steind.) ; Chiapam (Gthr.). 

225. Anisotremus cesius* Jordan & Gilbert. M. 

379 
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226. Anisotremus interruptus * Gill. 

Pristipoma fiirtht Steind.). MM., P. 

Cape San Lucas (Xantus); Panama, &e. (Steind.). 

227. Anisotremus virginicust teeniatus* Gill. M., P. 

Magdalena Bay (Steind.); Panama (Dov). 

102. HE MULON Cuvier. 

228. Hemulon maculicauda®* Gill. P. 

(Hemulon mazatlanum Steind.). 

Cape San Lucas (Xantus); Mazatlan, Acapulco (Steind.); Colima 

(Xantus). 

229. Hemulon flavoguttatum* Gill. I, P. 

(Hamulon margaritiferum Gthr. ).. 

Mazatlan, Acapulco, Altata, Panama (Steind.); Lower California 

(Streets); Cape San Lucas (Xantus); Panama (Gthr.). 

230. Hzmulon steindachneri*t Jordan & Gilbert. M., P. 

(Hamulon caudimacula Steind., not C. & V.) 

~Acapuleo (Steind.); Cape San Lucas, Colima (Xantus); Brazil 

(Steind.). 

231. Hemulon scudderi* Gill. WM., P. 

(Hemulon brevirostrum Gthr.; Haemulon undecimale Steind.) 

Cape San Lucas (Xantus); Panama (Gthr.); Acapuleo, Panama 

(Steind.). 

232. Hemulon sexfasciatum* Gill. J/., P. 

(Hemulon maculosum Peters. ) 

Cape San Lucas, Colima (Xantus); Mazatlan (Peters). 

103. CALAMUS Swainson. 

233. Calamus brachysomus * Lockington. M. 

Gulf of California (Lock.; Nichols); Panama (Gthr.). 

104. GIRELLA Gray. 

234. Girella nigz:icans* Ayres. 

(Girella dorsimacula Gill.) 

Cape San Lueas (Xantus); California. 

105. KYPHOSUS Lacépéde. 

235. Kyphosus analogus®* Gill. M., P. 

(Pimelepterus elegans Peters.) 

Cape San Lucas (Xantus); Mazatlan (Peters); Porto Escondido 
(Nichols) ; Chiapam, Panama (Gthr.). 

236. Kyphosus lutescens* Jordan & Gilbert. 

Socorro Island (Nichols). 

237. Kyphosus ocyurus * Jordan & Gilbert. P. 
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Family 39.—CIRRHITID. 

106. CIRRHITES Lacépéde. 

238. Cirrhites rivulatus* Valenciennes. MM. 

(Cirrhites betaurus Gill.) 

Cape San Lucas (Xantus); Galapagos Islands ( Val.). 

Family 40.—APPOGONIDZ. 

107. APOGON Lacépéde. 

239. Apogon retrosella * Gill. 

Cape San Lucas (Xantus). 

240. Apogon dovii* Giinther. W., P. 

Panama (Gthr.). 

Family 41.—MULLIDA. 

108. UPENEUS Cuvier. 

241. Upeneus grandisquamis,* Gill. M., P. 

( Upencus tetraspilus Gthr. ) 

Panama (Dow ; Gthr.; Steind.). 

242. Upeneus dentatus * Gill. 

Cape San Lucas (Xantus). 

Family 42.—SCLE NIDA. 

109. SCIZBNA Linnzus. 

243. Sciczena oscitans* Jordan & Gilbirt. P. 
244. Sciwna,* sp. indescr. P. 

245. Scizena ericymba” Jordan & Gilbert P. 

246. Scizena fiirthi * Steindachner. P. 

Panama (Steind.). 

247. Scieena typica * Gill. P. 

(Corvina ophioscion Gthr. ; Ophioscion typicus Gill.) 

Panama (Gill). 

248. Scizna imiceps* Jordan & Gilbert. P. 

249. Scizena chrysoleuca * Giinther. P. 

(? Sciena aluta Jordan & Gilbert.) 

Panama (Gthr.); La Union (Nichols). 

250. Sciena sciera* Jordan & Gilbert, M., P. 

Punta Arenas (Gilb.). 

251. Scizena vermicularis* Giinther. P, 

Panama (Gthr.). 
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252. Scizena armata*t Gill. P. 

(Corvina acutirostris Steind. ) 

Panama (Gill; Steind.); Punta Arenas (Gilb.). 

253. Scieena icistia* Jordan & Gilbert. MM. 

254. Scizena ensifera* Jordan & Gilbert. P. 

(Corvina fulgens Vaillant & Bocourt.) 

Punta Arenas (Gilb.); La Union (Boe.). 

255. Scicena,* sp. indescr. 

256. Scizena macrops* Steindachner. P. 

Panama (Steind.). 
110. ODONTOSCION Gill. 

257. Odontoscion archidium®* Jordan & Gilbert. P. 

111. LARIMUS Cuvier. 

258. Larimus breviceps*t Cuvier & Valenciennes. M., P. 

Punta Arenas (Gilb.); Panama (Gthr.); West Indies. 

259. Larimus argenteus" Gill. P. 

Panama (Dovw). 
112. EQUES Bloch. 

260. Eques, sp. indescr* P. 

113. POLYCIRRHUS Bocourt, 

261. Polycirrhus dumerili* Bocourt. P. 

(Genyonemus fasciatus Steind.) 

Panama (Steind.); La Union (Boc.). 

114. MICROPOGON Cuv. & Val. 

262. Micropogon altipinnis * Giinther. P. 

Panama, Chiapam, San José (Gthr.). 

263. Micropogon ectenes* Jordan & Gilbert. M. 

115. UMBRINA Cuvier. 

264. Umbrina xanti* Gill. MM., P. 

(Umbrina analis Gthr.) 

[ 1885. 

Cape San Lucas (Xantus) ; Punta Arenas (Gilb.) y Panama (Gthr.). 

265. Umbrina dorsalis* Gill. M. 

Cape San Lucas (Xantus). 

116. MENTICIRRUS Gill. 

266. Menticirrus nasus”* Giinther. WM., P. 

Panama (Gthr.). 

267. Menticirrus panamensis* Steindachner. M., P. 

Panama (Steind.). 

268. Menticirrus elongatus~ Giinther. JM. 

Chiapam (G@thr.). 
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117. PARALONCHURUS Bocourt. 

269. Paralonchurus petersi* Bocourt. P. 

270. Paralonchurus, sp. indescr. P. 

118. NEBRIS Cuvier. 

271. Nebris microps*t Cuv. & Val. P. 

Panama (Steind.); West Indies. 

119. CYNOSCION Gill. 

272. Cynoscion reticulatum®* Giinther. M., P. 

Acapuleo (Nichols); San José, Chiapam, Panama (Gthr.). 

273. Cynoscion xanthulum* Jordan & Gilbert. MM. 

274. Cynoscion album" Giinther. P. 

Chiapam (Gthr.); Panama (Gthr.; Steind.). 

275. Cynoscion stolzmanni* Steindachner. P. 

Tumbez (Steind.). 

276. Cynoscion parvipinne* Ayres. 

( Otolithus magdalene Steind.) 

Gulf of California (Nichols); Magdalena Bay (Steind.); California. 

277. Cynoscion,” sp.indescr. P. 

278. Cynoscion phoxocephalum* Jordan & Gilbert. 

279. Cynoscion othonopterum* Jordan & Gilbert. P. 

Guaymas (Nichols); Gulf of California (Streets), 

280. Cynoscion squamipinne" Giinther. 

La Union (Nichols); Panama (Gthr.; Steind.). 

120. ANCYLODON Cuvier. 

281. Ancylodon jaculidens* t Cuv.& Val. P. 

Brazil. 
121. ISOPISTHUS Gill. 

282. Isopisthus remifer* Jordan & Gilbert. P. 

Family 43.—GERRID&, 

122. GERRES Cuvier. 

283. Gerres gracilis* Gill. U., P. 

Guaymas (Nichols); Cape San Lucas (Xantus) ; West Indies. 

284. Gerres dowi” Gill. P. 

Panama (Dow); Panama, Callao, and Galapagos Islands (Steind.). 

285. Gerres californiensis* Gill. WM. 

Guaymas (Nichols); Cape San Lucas (Xantus). 



384 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

286. Gerres cinereus*t Walbaum. WM., P. 

Chiapam, Panama (Gthr.), West Indies. 

287. Gerres aureolus* Jordan & Gilbert. P. 

288. Gerres peruvianus* Cuvier & Valenciennes. WM., P. 

Punta Arenas (Gilb.) ; Payta (C. & V.); Chiapam (Gthr.) ; Salina 

Cruz (Nichols). 

289. Gerres lineatus* Humboldt. M. 

(Gerres axillaris Gthr.) 

Acapulco (Humboldt; Bradley); San Blas (Nichols); Chiapam (G@thr.). 

290. Gerres brevimanus* Giinther. 

Chiapam (Gthr.). 

Family 44.—LABRID i. 

123. BODIANUS Bloch. 

291. Bodianus diplotznia* Gill. 

Cape San Lucas (Xantus). 

292. Bodianus pectoralis * Gill. 

Cape San Lucas (Xantus) ; Panama (Dore) (male of the preceding ?). 

124. PLATYGLOSSUS Bleeker. 

293. Platyglossus dispilus* Giinther. M. 

Panama (Gthr.) ; Acapulco (Steind.). 

294. Platyglossus nicholsi* Jordan & Gilbert. 

Socorro Island (Nichols). 

125. PSEUDOJULIS Bleeker. 

295. Pseudojulis notospilus * Giinther. ., P. 

Panama (Gthr.). 

126. THALASSOMA Swainson. 

296. Thalassoma lucasanum™” Gill. M/, 

Cape San Lucas (Xantus). 

297. Thalassoma melanochir Bleeker. ? 

Acapulco (Steind.) ; (Sandwich Islands). 

127. XYRICHTHYS Cuvier. 

298. Xyrichthys mundiceps* Gill. 

Cape San Lucas (Xantus). 

299. Xyrichthys mundioorpus” Gill. 

Cape San Lneas (Xantus). 

128. SCARUS Forskal. 

300. Scarus perrico* Jordan & Gilbert. M., P. 

S01. Scarus,* sp. indescr. P, 
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Vol. VIII, No. 25. Washington, D.C. Sept-2, 1885. 

Family 45.—POMACENTRIDZ. 

129. POMACENTRUS Lacépade. oo 

302. Pomacentrus rectifrenum Gill. WM., P. 

Cape San Lucas (Xantus). 

303. Pomacentrus flavilatus* Gill. M. 

Cape San Lucas (Xantus). 

304. Pomacentrus quadrigutta * Gill. 

Cape San Lucas (Xantus). 

130. GLYPHIDODON Lacépéde. 

305. Glyphidodon saxatilist troscheli* Gill. M., P. 

Cape San Lucas (Xantus.) 

306. Glyphidodon declivifrons*t Gill. MM. 

(Luschistodus concolor Gill.) 

San Salvador (Dow); West Indies. 

' 131. CHROMIS Cuvier. 

307. Chromis atrolobatus* Gill. P. 

Cape San Lucas (Xantus). 

Family 46.—KPHIPPIDA. 

132. PARAPSETTUS Steindachner. 

308. Parapsettus panamensis* Steindachner. P. 

Panama (Steind.). 

133. CHZATODIPTERUS Lacépéde. 

309. Chztodipterus fabert zonatus* Girard. W., P. 

San Diego (Grd.). 

Family 47.—CH A. TODONTIDA. 

134. CHA:TODON Linnzus. 

310. Chzetodon humeralis* Giinther. M., P. 
Colima (Xantus); Panama (Gthr.). 

311. Cheetodon nigrirostris* Gill. 

Cape San Lucas (Xantus). 

135. HOLACANTHUS Lacépéde. 

312. Holacanthus strigatus* Gill. 

Cape San Lueis, Colima (Xantus). 

Proc, Nat, Mus, 830——~-20 
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136. POMACANTHUS Lacépéde. 

313. Pomacanthus zonipectus* Gill. 

(Pomacanthus crescentalis Jordan & Gilbert.) M., P. 

San Salvador (Dow). 

Familiy 48.—ACANTHURIDA. 

137. TEUTHIS Linnzus. © 

314. Teuthis tractus* Poey. WM., P. 

(West Indies.) 
138. PRIONURUS Lacépéde. 

315. Prionurus punctatus * Gill. 

Cape San Lucas (Xantus). 

Family 49.—MALACANTHID A. 

139 CAULOLATILUS Gill. 

316. Caulolatilus princeps* Jenyus. 

(Caulolatilus affinis Gill.) 

Cape San Lucas (Xantus); Galapagos Islands (Jenyns) ; California. 

Family 50.—GOBID AS. 

140. GOBIOMORUS Lacépéde. 

317. Gobiomorus lateralis * Gill. 

Panama (Dow); Colima (Xantus); Cape San Lucas (Xantus, Belding). 

141. DORMITATOR Gill. 

318. Dormitator latifrons* Richardson. WM. 

(Dormitator microphthalmus Gill.) 

Salina Cruz (Nichols); Cape San Lucas (Xantus); Colima (Xantus) ; 
Panama (Dow). 

142. ELEOTRIS Bloch & Schneider. 

319. Eleotris pisonis Gmelin. 

(Hleotris picta Kner & Steind.) 

Rio Bayano (Kner & Steind.). 

320. Hleotris equidens* Jordan & Gilbert. MM. 

Colima (Xantus); Cape San Lucas (Belding). 

143. GYMNELEOTRIS Bleeker. 

321. Gymneleotris seminuda Giinther. 

Panama (Gthr.). 
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144. GOBIUS Linnzus. 

322. Gobius banana* Cuv. & Val. 

Cape San Lucas (Belding). 

323. Gobius soporator*t Cuv. & Val. M. P. 

Everywhere. (West Indies.) 

324. Gobius sagittula* Giinther. MM. P. 

Panama (Gthr.). 

325. Gobius paradoxus* Giinther. P. 

Panama (Gthr.). 

326. Gobius seminudus* Giinther. P. 

Panama (Gthr.). 

327. Gobius emblematicus* Jordan & Gilbert. P. 

* 

145. GOBIOSOMA Girard. 

328. Gobiosoma histrio * Jordgn. 

Guaymas (Hmeric). 

329. Gobiosoma zosterurum™* Jordan & Gilbert. MM. 

330. Gobiosoma longipinne Steindachner. 

Las Animas Island, Gulf of California (Steind.). 

146. TYNTLASTES Giinther. 

331. Tyntlastes brevis Giinther. 

Panama (Gthr.). 

332. Tyntlastes sagittta Giinther. 

California (Gthr.). 

Family 51.—SCORP ANID A. 

147. SEBASTOPSIS Gill. 

333. Sebastopsis xyris* Jordan & Gilbert. 

Cape San Lucas (Xantus). 

148. SCORPAINA Linnzus. 

534. Scorpzena plumieri*t Bloch. WM., P. 

Common. 

Family 52.—TRIGLIDA. 

149. PRIONOTUS Lacépade. 

335. Prionotus birostratus * Richardson. P. 

Gulf of Fonseca (Rich.). 

336. Prionotus horrens Richardson. 

Gulf of Fonseca (Rich.). 

387 
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Family 53.—GOBIESOCIDA. 

150. GOBIESOX Lacépéde. 

337. Gobiesox rhessodon Rosa Smith. 

Gulf of California (Lock.); San Diego. 

338. Gobiesox adustus * Jordan & Gilbert. M. 

339. Gobiesox zebra * Jordan & Gilbert. MM. 

340. Gobiesox rhodospilus Giinther. 

Panama (Gthr.). say 

341. Gobiesox erythrops* Jordan & Gilbert. MM. 

Tres Marias Islands (Gilbert). 

343. Gobiesox eos* Jordan & Gilbert. MM. 

Family 54.—BATRACHIDA. 

151. BATRACHOIDES Lacépéde. 

3 c hoides pacifici* Giinther. P. 

Panama (Gthr.). 

345. Batrachoides surinamensis t Bloch. 

Panama (Gthr.) (West Indies). 

152. PORICHTHYS Girard. 

346. Porichthys margaritatus* Richardson. P. 

Common. (Apparently in deep water southward; ashore fish north- 

ward.) 
153. THALASSOPHRYNE Giinther. 

347. Thalassophryne reticulata * Giinther. 

Panama. (Giinther, Bradley). 

348. Thalassophryne, sp. indescr. P. 

Family 55.—LEPTOSCOPIDA. 

154. DACTYLOSOPUS Gill. 

349. Dactyloscopus mundus ~* Gill. 

Cape San Lucas (Xantus); Panama (Bradley). 

350. Dactyloscopus pectoralis * Gill. 

Cape San Lucas (Xantus). 

155. MYXODAGNUS Gill. 

351. Myxodagnus opercularis * Gill. 

Cape San Lucas (Xantus). 
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Family 56.—OPISTHOGNATHID AK. 

156. GNATHYPOPS Gill. 

352. Gnathypops rhomaleus* Jordan & Gilbert. 

Gulf of California (Nichols). 

157. OPISTHOGNATHUS Cuvier. 

353. Opistognathus punctata* Peters. P. 

Mazatlan (Peters). 

Family 57.—BLENNIID A. 

158. OPHIOBLENNIUS Gill. 

354. Ophioblennius webb:* Valenciennes. 

Navidad (Steind.); Tres Marias Islands (Steind.); (Canary Islands). 

159. HYPSOBLENNIUS Gill. 

355. Hypsoblennius brevipinnis * Gunehen M, 

Panama (Gthr.). 

356. Hypsoblennius gentilis * Girard. 

Cape San Lucas (Xantus) (California). 

357. Hypsoblennius striatus * Steindachner. P. 

Panama (Steind.). 

160. SALARIAS Cuvier. 

.358. Salarias rubropunctatus * Cuv. & Val. 

Panama, Callao (Bradley); Peru (C. & V.). 

; 161. RUPISCARTES Swainson. 

359. Rupiscartes chiostictus* +t Jordan & Gilbert. I. 

360. Rupiscartes atlanticus*t Cuv. & Val. WM. 

San Cristobal Bay (Townsend); Cape San Lucas (Xantus); West 

Indies. 

162. EMBLEMARIA Jordan & Gilbert. 

361. Emblemaria nivipes * t Jordan & Gilbert. 

Pearl Island (Bradley); Pensacola (Stearns). 

163. LABROSOMUS. 

362. Labrosomus nuchipinnist xanti* Gill. M. 

Cape San Lucas (Xantus); San Cristobai Bay (Townsend). 

363. Labrosomus zonifer* Jordan & Gilbert. MM. 

364. Labrosomus macrocephalus * Giinther. 

Panama (Gthr., Bradley). 
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164. TRIPTERYGION Risso. 

365. Tripterygion carminale* Jordan & Gilbert. MM. 

165. CREMNOBATES Giinther. 

366. Cremnobates monophthalmus* Giinther. P. 

367. Cremnobates integripinnis* RosaSmith. M. 

San Cristobal Bay (Townsend) ; California. 

368. Cremnobates altivelis Lockington. 

Gulf of California (Lock.). 

166. APODICHTHYS Girard. 

369. Apodichthys univittatus Lockington. 

Gulf of California (Zock.). 

167. PHOLIDICHTHYS Bleeker. 

370. Pholidichthys anguilliformis ‘Lockington. 

Amortignado Bay ; Gulf of California (Lock.). 

° Family 58—-CERDALIDA. 

168. CERDALE Jordan & Gilbert. 

371. Cerdale ionthas* Jordan & Gilbert. P. 

169. MICRODESMUS Giinther. 

372. Microdesmus dipus Giinther. 

Panama (Gthr.); Gulf of California (Zock.). 

373. Microdesmus retropinnis * Jordan & Gilbert. P. 

Family 59.—FIEKRASFERIDA. 

170. FIBRASFER Cuvier. 

374. Fierasfer dubius * Putnam. 

(Fierasfer arenicola Jordan & Gilbert.) M. 

Pearl Islands (Bradley & Putnam). 

Family 60.—BROTULIDA. 

171. DINEMATICHTHYS Bleeker. 

375. Dinematichthys ventralis* Gill. M. 

Cape San Lucas (Xantus). 
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Family 61.—PLEURUNECTIDS. 

172. PLATOPHRYS Swainson. 

376. Platophrys leopardinus * Giinther. 

Guaymas (meric). 

173. CITHARICHTHYS Bleeker. 

377. Citharichthys latifrons* Jordan & Gilbert. P. 

378. Citharichthys ovalis* Giinther. M., P. 

Panama (Gthr.). 

379. Citharichthys panamensis* Steindachner. P. 

Panama (Steind.). 

380. Citharichthys,* sp. indescr. M., P. 

381. Citharichthys spilopterus*t Giinther. M/., P. 

(West Indies.) 

174. ETROPUS Jordan & Gilbert. 

382. Etropus crossotus Jordan & Gilbert. W., P. 

(Gulf of Mexico.) 

175. PARALICHTHYS Girard. 

383. Paralichthys adspersus, * Steindachner. J, P. 

Peru (Steind.). 

176. HIPPOGLOSSINA Steindachner. 

384. Hippoglossina macrops Steindachner. 

Mazatlan (Steind.). 

177. ANCYLOPSETTA Gill. 

385. Ancylopsetta, * sp.indescr. P. 

Family 62.—SOLEID &. 

178. ACHIRUS Lacépéde. 

386. Achirus mazatlanus* Steindachner. WM. 

(Solea pilosa Peters.) 

Mazatlan (Steind. ; Peters). 

387. Achirus klunzingeri* Steindachner. P, 

Peru (Steind.). 

388. Achirus scutum Giinther. 

Panama, Gulf of Fonseca (Gthr.). 

389. Achirus fimbriatus Giinther. 

Gulf of Fonseca (Gthr.). 

390. Achirus fonsecensis Giinther. 

Gulf of Fonseca (Gthr.). 

391 
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179. APHORISTIA Kaup. 

391. Aphoristia elongata* Giinther. 

Panama (Gthr.). 

392. Aphoristia atricauda* Jordan & Gilbert. 

Cape San Lucas (Belding). 

Family 63.—ANTENNARIID A. 

180. ANTENNARIUS Lacépede. 

393. Antennarius sanguineus* Gill. 
(Antennarius leopardinus Gti.) 

Panama (Gthr.; Bradley); Cape San Lucas (Xantus). 

394. Antennarius strigatus* Gill. 

(Antennarius tenuifilis Gthr.) 

Panama (Gthr.; Bradley); Cape San Lucas (Xantus). 

Family 64.—MALTHID A. 

181. MALTHE Cuvier. 

395. Malthe elater* Jordan & Gilbert. MM. 

Family 65.—BALISTID A. 

182. BALISTES Linneus. 

396. Balistes polylepis* Steindachner. M., P. 

Magdalena Bay, Mazatlan, Acapulco (Steind.). 

397. Balistes capistratus* Shaw. JM. 

(Balistes mitis Bennett.) 

Acapulco (Steind.). 

398. 'Balistes mento* Jordan & Gilbert. 

Clarion Island. r 

Family 66.—TETRODONTID. 

183. TETRODON. 

399. Tetrodon politus* Ayres. M. 

(San Diego.) 

400. Tetrodon testudineus* tL. P. 
(Tetrodon annulatus Jenyns; Tetrodon heraldi Giinther.) 

Panama and southward (Gthr.) (West Indies). 

1In the original description this species is erroneously said to have but two dorsal 

spines. The third spine, which is very small, was overlooked by us. 

| 
| 
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401. Tetrodon fiirthi* Steindachner. P. 

Panama (Steind.). 

402. Tetrodon angusticeps* Jenyns. ‘ 

( Canthogaster lobatus Steind. ) 

Panama (Bradley); Altata (Steind.); Galapagos (Jenyns). 

184. AROTHRON Miller. 

(Ovum Bloch & Schneider; preoccupied.) 

403. Arothron erethizon* Jordan & Gilbert. P. 

Panama (Bradley). 

185. PSILONOTUS Swainson. 

404. Psilonotus punctatissimus * Giinther. 

( Tetrodon oxyrhynchus Lockington.) 

Cape San Lucas (Xantus) ; Panama (Gthr.); Gulf of California (Lock- 
ington). 

Family 67.—DIODONTID &. 

186. DIODON Linnezus. 

405. Diodon hystrix* t Linneus. JM. 

(West Indies, We.) 

406. Diodon liturosus * t Shaw. 

Lower California. 

Family 68.—ORTHAGORISCID A. 

187. MOLA Cuvier. 

407. Mola mola*t Linnzus, WM. 

Common. 
OBSERVATIONS. 

According to the above list it appears that of 407 species of fishes, 

now known from the Pacific coasts of Mexico and Central America, 71 

species or 174 per cent. are found also on the Atlantic coasts. If we 

add to this some 800 species, now known from the Caribbean Sea and 

adjacent shores, we have about 6 per cent. of the whole number known, 

as common to the two coasts. This number, 71, is not very definitely 

ascertained, as there must be considerable difference of opinion as to 

the boundaries of species, and as several of these species regarded as 

common are open to doubt and need verification. I believe, however, 

that fuller investigations will not increase the proportion of common 

species, and, if if does not, the two faunz show no greater resemblances 

than the similarity of physical conditions on the two sides would lead 

us to expect. 

This conclusion is opposed to those of Dr. Giinther (Fishes of Central 
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America, 1869, 397). Dr. Giinther assumes that nearly one-third of the 

total number of species of marine fishes on the two shores of tropical 

America will be found to be identical. Hence he infers that there must 

have been, at a comparatively recent date, a depression of the isthmus, 

producing an intermingling of the two faune. 

This discrepancy arises from the comparatively limited representa- 

tion of the two faune at the disposal of Dr. Giinther. He enumerates 

193 marine or brackish-water species, as found on the two coasts, 59 of 

which are regarded by him as specifically identical—this being 31 per 

cent. of the whole. But in 30 of these 59 cases I regard the assump- 

tion of complete identity as erroneous, so that taking the number 193, 

as given, | would reduce the percentage to 15. But these 193 species 

form but a fragment of the total fauna, and any conclusions based on 
such narrow data are certain to be misleading. 

Of the 71 identical species admitted in our list, several (e. g., Mola, Or- 

cynus) are pelagic fishes common to most warm seas. Still others ‘e. ¢., 

Trachurus, Caranx, Diodon, sp.) are almost cosmopolitan in the tropical 

waters. Most of the others (e. g., Gobius, Gerres, Centropomus, Ga- 

leichthys sp., &c.) often ascend the rivers of the tropics, and we may 

account for their diffusion perhaps, as we account for the dispersion of 

fresh-water fishes on the isthmus, on the supposition that they may 

have crossed from marsh to marsh at some time in the rainy season. 

In very few cases are representatives of any species from opposite 

sides of the isthmus exactly alike in all respects. These differences in 

some cases seem worthy of specific value, giving us “ representative 

species,” on the two sides. In other cases, the distinctions are very 

trivial, but in most cases, they are appreciable, especially on fresh speci- 

mens. 

I am therefore brought to the conclusion that the fish faune of the _ 

two shores of Central America are substantially distinct, so far as species 

are concerned, and that the resemblance between them is not so great as 

to necessitate the hypothesis of the recent existence of a channel across 

the isthmus, permitting the fishes to pass from one side to the other. 

INDIANA UNIVERSITY,July 18, 1885. 

NOTE ON SOME LINNZAN NAMES OF AMERICAN FISHES. 

By DAVID 8. JORDAN. 

In the current volume of these Proceedings (pp. 193-208) is a very 

useful ‘contribution to the stability of American ichthyological no- 

menclature,” entitled ‘On the American Fishes in the Linnean Collee- 

tion,” by Messrs. Goode and Bean. 

Most of the changes suggested in this paper are well founded, and 

some of them have already been adopted by the wnier from verbal 

statements of Dr. Bean. A few seem to need further discussion. 
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1. Zeus gallus L. ; 

This species. seems properly referable to the American species of 

Selene, although the reference to Willoughby belongs to an East Indian 

fish. The name Selene gallus should be adopted for our species, if it can 

be shown that it is not the Zeus vomer, with which it has been uni- 
versally identified. 

2. Zeus vomer L. 

Goode and Bean say that this “‘is the species which has long figured 

in American writings as Vomer setipinnis, which must now be called 

Vomer vomer.” 

The grounds for this statement are not apparent. The Zeus vomer of 

the tenth edition is based on the Rhomboida of Brown, which is the 

setipinnis, and on the Zeus cauda bifurca of the Museum of Adolph- 

Frederick. 

In the twelfth edition the reference to Brown disappears, while a few 

additional characters are added to the description, which still contains 
nothing positively distinctive. 

I have at present no copy of the Museum Adolph-Frederick at hand, 

but it seems to me that the name Zeus vomer must go with the fish 

there represented. Cuvier says: ‘ L’espéce de ce poisson nest sujette 

a aucun doute, puisque Linnzeus lui-méme en a donné la figure dans le 

Musée d@’Adolphe-Fréderie, pl. 31, f.9;” and again, ‘“ Celle [la figure] de 

Linneeus (Mus. Ad. Fred., pl. 31, fig. 9) peche par la rupture des filets 

de la premiére dorsale.” 

If this Zeus vomer of Linneeus is the species with faleate dorsal, as 

Cuvier has supposed, the name vomer is prior to that of gallus, and the 

two species in question should stand, as hitherto, Selene vomer and 

Vomer setipinnis. If the supposition of Goode and Bean be correct, 

they would be Selene gallus and Vomer vomer. The question seems to 
depend on the correct interpretation of the figure in the Museum 
Adolph-Frederick. 

Pleuronectes plagiusa L. 

The account given by Goode and Bean renders it doubtful whether 

our Aphoristia is really identical with the Linnean type. Our species 

should in this case apparently stand as A. fasciata (= Plagusia fasciata 

Holbrook MSS., Dekay N. Y. Fauna Fishes, p. 304). The West Indian 

Aphoristia ornata seems to be distinct from the species found on our 

coasts, having the vertical fias black posteriorly, the body rather slen- 

derer than in ours, the scales a little larger, and the fin rays rather 

fewer. It may be that this ornata is the original plagiusa. 

Pleuronectes lunatus L. 

This species was originally based solely on a figure of Catesby, rep- 

resenting Platophrys lunatus. In the twelfth edition the count of the 

fin-rays is added from the specimen sent by Garden, belonging to a dif- 

ferent species. 
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Labrus hiatula L. 

In suggesting the name Hiatula hiatula, for the tartog, Goode and 

Bean seem to forget that the Labrus onitis of the tenth edition, com- 

monly and apparently correctly identified with the tautog, has priority 

over Labrus hiatula of the twelfth edition. 

Perca rhomboidalis L. 

In the tenth edition this name is based on the Pork-fish of Oatenes 
which is Anisotremus virginicus L. and on a Sparus of Brown (= Diplodus 

unimaculatus). The name rhomboidalis is borrowed from Catesby, and 

it is with Catesby’s figure, I think, that the name rhomboidalis must go. 

In this view it becomes a synonym of the earlier Sparus virginicus L. 

This species, ‘ Perca rhomboidalis,” gives place in the twelfth edition 

to a Sparus rhomboides, having the same synonymic references, but with 

a different description, taken from the specimen of Diplodus rhomboides 

sent by Dr. Garden. This specimen is properly the type of rhomboides, 

but not of rhomboidalis, and I see no reason why the former name 

should give way to the latter. 

Perca guttata L. 

This species was originally based on a number of references belong- 

ing to different species, with no indication either in the tenth or the 

twelfth edition that Linnzus possessed any specimen at all. One of 

these references certainly belongs to the species represented by the 

specimen examined by Goode and Bean, and possibly we are justified in 

accepting this specimen as the real Linnean type; if so, the name 

Epinephelus guttatus may be used instead of that of Hpinephelus apua (= 

lunulatus Poey). 

Trigla evolans L. 

This species is apparently identical with the Prionotus sarritor ot 

Jordan and Gilbert. 

Hemulon arcuatum Cuy. & Val. 

The specific name plumiert, which the writer and others have ineffect- 
ually attempted ‘to saddle on this fish” ever ‘since the time of Lacé- 

pede” (cf. Goode & Bean, p. 207), is based upon Lacépéde’s bad engrav- 

ing of Aubriet’s bad copy of a painting labeled “ Turdus aureo-ceruleus,” 

by Plumier. Lacépéde’s figure is certainly of little value; but Cuvier, 

who apparently had access to the original figure of Plumier, declares 

that “le pere Plumier lavait dessiné bien avant Catesby et Duhamel.” 

Of course, if this is the species which Plumier meant to represent, it 

should be called Haemulon plumieri; if not, then Hemulon arcuatum is 

its proper designation. 

The badness of Lacépéde’s engraving, if Plumier’s intention be ad- 

mitted, has nothing to do with the question. 

This species 1s certainly not the Margate-fish of Catesby, which is 

Hemulon gibbosum (album). 

INDIANA UNIVERSITY, July 26, 1885. 
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ON A COLLECTION OF MEDUSA MADE BY THE UNITED STATES 

FISH COMMISSION STEAMER ALBATROSS IN THE CARIBBEAN 

SEA AND GULF OF MEXICO. 

By J. WALTER FEWKES. 

The greater part of this collection was made in the years 1884 and 1885. 

It contains no descriptions of new species, but is interesting in a study 

of the geographical distribution of these animals and is a supplement to 

a paper already prepared on the Meduse of the Gulf Stream. Many of 

the genera and species here mentioned up to the present have not been 

recorded from the region of the Gulf Stream, but will probably be later 

taken from this locality. 

Family TAMOYID/. 

TAMOYA, Sp. 

Specimen examined. 

Locality. 

Catalogue : Es WaT. Station. 

North latitude. | West longitude. 

AOTSOGp ee ce ee sence About 22° About 84° 

Family PELAGID A. 

PELAGIA CYANELLA, Peron et Lesueur. 

Specimen examined. 

Locality. 

Catalogue Station's t|sassseas number. ; f 
North latitude. | West longitude. 

fe) U a” te} ‘ u“ 

7545 Hyd. 123 15 49 00 67 36 40 

Family LINERGID A. 

LINERGES MERCURIUS, Heckel. 

Specimens examined. 

Locality. = 
Catalogue ; naples Station. : 

North iatitude. | West longitude. 

oO / ” Qo 4 “ 

7560 Hyd. 415 21 46 00 84 58 20 
7564 Hyd. 411 19 55 00 84 19 45 
7565 Hyd. 410 19) AE. 00 84.01 15 
S744 | |esaceueleess Off Havana. 
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Family STOMOLOPHID 2. 

STOMOLOPHUS MELEAGRIS, Agassiz. . 

Specimen examined. 

Locality. 

Catalogue| «4.4: 
her! Station. 

North latitude. | West longitude. 

fo} ‘ “ °o i at 

7543 Hyd. 97 ll 12 20 620 1 10 

Family CASSIOPEID. 

CASSIOPEA FRONDOSA, Lamarck. 

Specimen examined. 

cailggue Station. | Locality. 

The teratology of the medusan group from many considerations is alarge 

field for research. We have all kinds of variations in organs, their ar- 

rangement, number, bifurcations, modes of development, and the like. 

The genus Cassiopea seems particularly subject to sach abnormalities 

as its mode of life and anatomy might suggest. I have already de- 

scribed in Cassiopea (Bull. Mus. Comp. Zool., vol. ix, No. 7) variations 

in the number of marginal sense bodies, and the existence of two ocelli 

on one “sense club,” and two otocysts on the same peduncle. The ab- 

normal condition described below is one which I have never before met 

with. The irregularity consists in the addition of a new oral arm on 

the under oral side of the subumbrella, homologous with one of the 

branching organs from the oral cylinder, although not arising from that 

body. 

The oral cylinder appears to be normal on the under side: of the 

umbrella, about one-half the distance from the edge of the base of the 

same to the bell margin, in the same radius as one of the normal oral 

arms adjoining that in which a sexual opening lies, there is an addi- 

tional rudimental oral arm. This structure resembles the distal ex- 

tremity of a normal arm and arises by a gelatinous base from the under 

surface of the bell walls. It is gelatinous, bifid, with sucker-frills along 

its free edge as in normal rhizostomatous genera. 

The line of junction with the lower surface of the umbrella is at right 

apgles to the radius iu which it lies. It is separated from the oral cyl- 

inder by an unmodified, normal, region of the umbrella. 

I have not dissected its attachments and therefore am unable to speak 

of modifications of chymiferous tubes, if such occur in the immediate 
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vicinity of its attachment. The question suggests itself whether this 
abnormal position of the oral arm implies a beginning of a fission or a 
wound in the body of the Cassiopea. There is nothing to throw any 
light on either of these explanations or to definitely answer either 
question. 

Family VELELLID2. 

VELELLA MUTICA, Bose. 

Specimens examined. 

Locality. 
Catalogue : 
Hamberss Stations. 

North latitude. | West longitude. 

fe} / a“ [e) 4 a“ 

7557 Hyd. 360 9 51 15 79 20 30 
7606 Hyd. 372 11 43 30 80 51 30 

10724 Hyd. 2352 | 22 35 00 84 23 00 
10718 Hyd. 2380 28 02 30 87 43 45 
10719 Hyd. 2380; 28 02 30 87 43 45 
10723 Hyd. 2384 28 45 00 88 15 30 
10725 Hyd. 2393 23 43 00 87 14 30 
10721 Hyd. 2400 28 41 00 86 07 00 
7558 Hyd. 2142 | 9) 307 15 76 20 30 
1s aad eee eee Caribbean Sea, 

TOT29) oe Sos cerocco ee About 20° | About 86° 
S145 Ai ese oe Ses Unknown. 

RATARIA, sp. (Young Velella or Porpita). 

Specimens examined. 

Locality. 
Catalogue : 
numbers. Stations. 

North latitude.) West longitude. 

‘ 7543 Hyd. 97 11 12 20 62 11 10 
7563 Hyd. 138 10 51 30 67 01 40 

10726 2379 28 00 15 87 42 00 
10718 2380 28 02 30 87 43 45 
10719 2380 28 02 30 87 43 45 

Family ABYLIDA. 

ABYLA TRIGONA, Quoy and Gaimard. 

(Plate XX.) 

Specimens examined.* 

Locality. : 

Catalogue | Station. BABS 

ee North latitude. | West longitude. 

° ! wu” ° 1 rf 

10724 2352 22. 85 00 84 23 00 

*This description is made from a specimen taken outside the areas treated of in the 
- present report. The posterior nectocalyx only is found in the specimen from Station 

2352. 
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The examples described came from the following locality. That from the Station 
2352 is the same as far as the organs are present: 

Locality. 

Catalogue | 
number. 

Latitude. | East longitude. 

key ‘ “ 

8764 Equator. 90 00 00 

ANTERIOR NECTOCALYX. 

(Figs. 1,2, and 3.) 

The anterior nectocalyx measures 10™™ in length and 10™” in breadth. 

When seen from the side the thickness is 7™™. 

Two faces may be distinguished, an anterior (Fig. 1), and a posterior 

(Fig. 2). The cavity of the nectocalyx (cav.) lies under or deeper than 

the anterior face; the somatocyst (sm.) under the posterior face. Ex- 

ternally these two faces may be distinguished as follows : The anterior 

face (a.) has a rectangular shape, and from it the antero-lateral faces 

(al.) slope off on either side, while on the lower sloping face an entrance 

(cav.) into the bell cavity (cav.) Fig.3 can be seen. The central portion 

of the walls of the posterior face (Fig. 2) rises in a prominent cubical or 

spherical body (p.), 6™™ in length by 5™™ in breadth, in the center of 

which lies the cavity of the somatocyst (sm.). 

Between the lower edge of this projection and the lower rim of the 

nectocalyx there is a triangular opening (y.) into which fits the anterior 

projection of the distal nectocalyx. 

The anterior face (a.), (au.), (al.) is made up of five planes. A rectan- 

gular anterior plane (a.) bounded by four ridges, extending about 7™™ 

in length and 2™™ in breadth, occupies the medial portion of the face. 

On the upper side it forms one side of a hexagonal surface which oceu- 

pies this end of the anterior nectocalyx (aw.). The hexagonal plane 

may be called the upper plane of the anterior nectocalyx. Of the five 

remaining sides of the hexagon two adjacent sides are the upper bound- 

ing lines of the antero-lateral surfaces (al.), two others are the posterior 

Jateral surfaces (pl.), and the side of the hexagon opposite the upper 

bounding line of the anterior rectangle, in the upper bounding line of 

the anterior face of the nectocalyx. 

On each side of the border of the anterior rectangle is likewise the 

bounding angle of an anterior lateral face or plane (al.). Of these 

there are two. The inner edge is the side of the rectangle (a.); the 
upper edge, the margin of one side of the upper hexagon. The outer 

edge is the lateral rim of the anterior face, which is convex, and like- 
wise a lower side which forms a margin of the opening into the bell 

cavity. 
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The margin of this surface (antero-lateral) is therefore made up of 
bounding lines of unequal length. As the outlines of the curved lines 
which form the sides opposite those of the anterior rectangle are some- 

what distorted, it is not possible to determine whether they are simply 

curved or double, composed of two ridges forming at their junction an 

obtuse angle. The latter condition exists in A. trigona as described by 

Huxley. 

Seen from the posterior face (Fig. 2) the anterior nectocalyx has a 

cubical or spherical projection in the middle, which is bounded by a 

triangular plane surface, the sides being at first almost parallel and 

then bending together below in a short angle just above the entrance 

into a depression (y.), into which fits the anterior extremity of the pos- 

terior nectocalyx. In the specimens preserved in alcohol the posterior 

lateral planes (pl.) are composed of two parts, one of which is parallel 

with the triangular plane, the other at right angles to it. The upper 

posterior plane (wp.) is hexagonal, one side formed of the upper side 

of the posterior triangle. The two adjacent sides are formed by the 

bounding lines of the postero-lateral planes just mentioned and a part 

of the antero-lateral planes with the upper bounding line of the Poskenes 

face. 

The posterior lateral planes (p l.) are polygonal with bounding lines 

of unequal length. The outer wall of these planes is the margin of the 

anterior nectocalyx, and the lower the ridge which forms a division be- 
tween the lateral plane and the opening into the cavity, into which the 

anterior end of the posterior nectocalyx fits. The outer border of the 

lateral planes is toothed at the lower rim. 

The great width of the antero-lateral (al.) and posterior lateral ( pl.) 

planes imparts to the anterior nectocalyx a great breadth, and in alcohol 

we seem to have two lateral wings. How much of the shrinkage which 

causes this modification is due to the alcohol cannot now be determined. 

The thickness in the lateral walls between the middle line of the necto- 

calyx and the margin of the faces (anterior and pdsterior), or the crest 

of the bounding angle, is much greater than that which passes from 

the same line through either somatocyst or bell cavity. The same is 

also true in A. trigona described by Huxley. 

In a bottle with the anterior nectocalyx are fragments which are 

identified as the posterior nectocalyces. These, however, are not fast- 

ened to the former, yet there is no doubt that they belong to the same 

genus. 
POSTERIOR NECTOCALYX. 

The posterior nectocalyx, although shrunken from its former pyram- 

idal form, is in a good condition for study. Its whole length is 20™". 

The outer surface is crossed by three longitudinal crests, which extend 

Proc. Nat. Mus, 85-——26 
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from the anterior extremity to the rim of the bell surrounding the open- 

ing into the bell cavity, where they are extended into projections more 

or less markedly serrated. In addition to these three longitudinal 

ridges there is on the posterior side of the largest a thin plate serrated 

at its lower edge, which forms as in A. pentagona a longitudinal sheath 

into which the axis can be withdrawn. When the bell is placed on one 

side, so that the anterior conical end of the bell is at the right hand 

side, the largest elevation will be seen above and the smaller below, 

while the serrated covering-plate lies between and parallel with the 

larger ridge. The margin of the larger ridgeseen in this way is rounded 

and has two ridges, or is double for a short distance near the junction 

with the bell margin, or where it forms a projection. It gradually be- 

comes reduced in elevation, passing from the posterior to the anterior 

extremity of the bell, and is more rounded posteriorly. The other 

elevations are slighter with indistinct serration on the crest. The 

covering-plate lies between the largest and the smallest. The section 

of the posterior nectocalyx which lies between them is the posterior face 

of the distal or posterior nectocalyx. 

The internal organs are in too imperfect a condition for study. In 

the cavity of the somatocyst the remains of the ‘‘ spongy” mass of cells 

were observed. The walls of the cavities of both anterior and posterior 

nectocalyces have become so Shrunken that the course of the tubes 

could not be observed. 

The stem and its appendages are broken off and are not found with 

the nectocalyces. This species resembles A. trigona Q. and G. more 

closely than it does the specimen described as A. trigona by Huxley. 

Minor differences from both do not warrant my redescribing it as a new 

species. 

Family HIPPJPODIDA. 

GLEBA HIPPoPuUS, Forskal. 

Specimens examined. 

| | Locality. 
Catalogue ‘ | 
number. Station. |— = = i 

| North latitude. | West longitude. 

(oe) / “ fe} ‘ “a 

10728 2395 28 36 = 15 86 50 00 

This specimen is a single nectocalyx. 



_ 1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 403 

DESCRIPTION OF HESPEROMYS TRUEI, A NEW SPECIES BELONG- 

ING TO THE SUBFAMILY MURINZ. 

By R. W. SHUFELDYT, U.S. Army. 

Fort Wingate is a military station about 3 miles off the railroad in 

northwestern New Mexico. The country about it is hilly, with broad 

and more or less level valleys dividing the broken ranges. These hills 

support a growth of low pifions and a species of scrub-oak, while in 

many places their sides are covered with irregular groups of loose 

boulders of sandstone rock. 

The highest point is something between 7,000 and 8,000 feet above 

the datum plane. The midsummer days may be very warm, and the 

thermometer has been known to fall as low as 15° Fahr. below zero in 

the winter months. 

Among the smaller mammals to be found in this locality, the south- 

western form of Neotoma floridana is probably the most abundant. - 

This handsome little rat often constructs its nest beneath one of the 

uptilted boulders, or sometimes in a fissure between two of them, and 

structures of this kind are frequently to be noticed in such situations 

as we ramble over the hill-sides, where the smaller masses of rocks are to 

be found. Occasionally it chooses for its home the shelter afforded by 

the gnarled roots of a pinon, where the elements have forced them above 

ground, or, more rarely, the hollow trunk of one of these trees, should 
it occur in a favorable situation. 

Until the 16th of March, 1885, during my collecting excursions 

about Fort Wingate, I never experienced any difficulty in capturing, 

whenever I chose, a few specimens of this rat. All one had to do was 

to simply tear open one of their nests and pounce onits inhabitant with 

gloved hands. After the date mentioned, however, they suddenly dis- 

appeared, and on that very day I opened seven of these nests, appar- 

ently all new ones, only to find in each instance the owner missing. 

On my way home from this unsuccessful hunt my attention was at- 

tracted to the outer covering of another nest protruding from an open- 

ing in the dead and hollow trunk of a small pifion, at least 2 feet 

above the ground. This was an uncommon site for the nest of a Neo- 

toma, and taken in connection with the absence of the usual pile of rub- 

bish about the entrance, and the small size of the trunk chosen, my 

curiosity was sufficiently aroused to determine me to investigate the 

occupant’s stronghold. 

The nest, composed of the fine fibers of the inner bark of the pifion, 

was soon pulled out, and its owner dislodged and captured alive and 

unhurt. It proved to be a mouse about half the size of the average 

Neotoma, colored very much like one, but possessing a pair of ears that 
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immediately impressed me on account of their being so disproportion- 

ately large for an animal of its dimensions. 

For two days I kept this engaging little creature alive in my study 

for the purpose of making a drawing of its head and studies of its be- 

havior and attitudes. It was then killed, carefully measured, skinned, 

and skeletonized. 

A glance at its skull was sufficient to remove from my mind the last 

of any doubt I may have entertained as to its being a half-grown wood- 

rat. Indeed, its extraordinary ears had already fairly satisfied me of 

this fact, as they were fully as large, or even larger, than the average 

size of those appendages in the Neotoma. Besides, it was the wrong 

time of the year to come across a young animal of that species, to say 

nothing of the general appearance of maturity it evidenced both exter- 

nally and in its skeleton. 

Concluding, then, that it was some variety of Hesperomys, I forwarded 

the skin to my friend Mr. I’. W. True, curator of the department ot 

mammals in the United States National Museum. In his courteous and 

prompt reply he gave me to understand that he believed it to be “a 

typical H. leucopus, except so far as its ears are concerned.” The diag- 

nosis of course could not be conclusive, as he had not seen the skull of 

my specimen, and even the ears had somewhat shrunken in the skin, 

as they are sure to do. 

Here the matter rested until the 16th of May, just two months after 

the capture of the specimen in question. On this date I was engaged 

in hunting for insects, not a thousand yards from the tree on the hill- 

side where my first specimen of Hesperomys was taken, but this time 

out in the broad valley that stretches between the latter point and the 

opposite range of hills. In turning over a heavy plank I surprised a 

family of field mice, but encumbered as I was with my collecting case 

and gun, I succeeded in capturing only the male and three half-grown 

young; the female and four more of the young ones making good their 

escape. The young proved to be about half the size of their parents, 
and of a deep slate color, forming a striking contrast with the light dun 

color of the latter. 

Naturally, the first thing I examined in my new captive were his ears; 

these I found to be of like proportions with the same parts, as I remem- 

bered them, in eastern forms of field mice. These four specimens were 

consigned to alcohol for future comparisons with such other material as 

might come to hand. 

Being convinced now that my first capture was a new species, I forth- 

with communicated with Mr. True to ascertain what could be done in 

regard to exact identification and description, as I was desirous of hav- 

ing the proper material before me for comparison. 

Through this gentleman’s kindness I was delighted to have at my 

command at the end of the fo!lowing fortnizht the subjoined list of ad- 

ditional specimens to compare with those already in my possession : 
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: se Catalogue 
Specimens. Locality. Donor. eer Remarks. 

Se Te: a ee ee ea - * ae eee =o. E 

1. H. leucopus....| Fort Simpson .-.-....-. Bees OSSieee eae as 4520 | Skin. 
1. H leucopus....| Middleboro’, Mass ....| J. W. P. Jenks ..-....-. 1434 | Skin. Nat. Mus. type. 
1. H.leucopus....| Fort Cobb .......--.-- Ds Palmeneceeeeece ae 9251 | Skin. 
1. H. leucopus....| California ...... .-..-. DriC cooper jase sai-oe 6 7183 | Skin. 
1. H. leucopus..-:| Pennsylvania......... Dr. KE. Michener. ...--. 4856 | Skull. 
I: Hf. leucopus-....| Missouri...-...-.-..-- Dr. F. VY. Hayden ...-. 2235 | Skull. 

Fortunately on the 30th of the next month, and in the same valley 

where Lhad taken my male and three young, another capture was made, 

this time a female of the little harvest. mouse, Ochetodon humilis, with 
three young barely anhour old. These latter were placed in alcohol, while 

the mother was carefully measured, skinned, and skeletonized.t The 

measurements will be found in the comparative tables below. 

Along with the specimens from the National Museum, Mr. True also 

sent me Coues’s measurements and identifications of the same. These 

former are in inches and fractions, and as I employ in making such 

measurements the metric system only, I have carefully reduced Coues’s 

measurements in the table to that scale, in order to conveniently com- 

pare them with my own, as taken from three of my Fort Wingate cap- 

tures, referred to in the foregoing paragraphs. 

Table of measurements of six skins of Hesperomys, including the type of H. Truei; and of 
one skin of Ochetodon humilis. 

{Taken in centimeters and fractions. ] 

Nose to— Tail to— | 
S 

; s 
£ “4 
ss . 3 K 

Specimens. sj = 2 Soles. a S Remarks. 
‘3 a a= =) an 

43 ae Mg a 6 © 
Serna Heerlen a) a 

S|. | Bh etal | S| 2 2 | (>) 

=> Fi el <> la a g = A a) 

A520s Hes per= | 1:5) |) 2:16) 08.8 | wat |e Tas) | 26 a De! foo Pe fn es Ts Yl ees eee ee 
omys leucopus, | 

9. 
TUBE. SEU Oe Ri os a eee fl WD GY (COU) ett Sb) RCE SS ae oar: seseaot Reese 1.3 | Nat. Mus. type. 
omys leuco- 
pus.* | ? 

O25 lepel SOUOTIs || ele eal yo 2541 noe 2l eSsn Alle wncetas Ptetels aie emnietciewlaratee eects live ee 1.6 | Skinstretched. 
ensis.* 

HGS) 18h Nemo aloe Peed) BSW MYA snes llioenao| Soasaseanr SaodeolSssoar 11.83 
pus.* 

Manus. | Pes 

14904. Hesper-|] 1.3| 2.4] 3.5) 87) 82] 9.2 AON) 2210) | ese ae 2.5 Collected at 
omys Truei, ¢. ! | Fort Win- 

| gate, N. Mex., 
16 March, 
1885, by Dr. 

| R. W. Sha- 
| feldt, U.S.A. 

*T have taken the liberty to fdd a few measurements to those taken by Coues, and correct others. 

tIt may be of interest to remark here that of the many specimens of the south- 

western types of Neotoma floridana that I have taken and measured, the females have 

always proved to be notably larger than the males.—R. W, S, 



406 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

Table of measurements of six skins of Hesperomys, §-c.—Continued. 

Nose to— Tail to— 

Soles. 

Specimens. Remarks. 

Occiput. Root of tail. End of vertebre. End of hairs. Depth of check-pouch. Height of ear. 
Manus. | Pes. 

Eye. Far. 

ee 20 ena 1.7 | Collected at 
Fort Win- 
gate, N. Mex., 
16 May, 1885, 
by Dr. R. W. 
Shufeldt, U. 

w 4 bo 
4 

ao Hesperomys leu- | 1.4| 2.4 Baty vats} 
copus, ¢&. 

S. A. 
151380. Ochetodon| 1.1] 2.1) 2.4] 7.1] 61) 63 O59) |) Gi eee 1.3 | Collected at 

humilis, 9°. Fort Win- 
gate, N. Mex., 
30 June, 1885, 
by Dr. R. W. 
Shufeldt, U. 
S. A. Nurs- 
ing three 
young when 
captured. 

Other interesting measurements are to be obtained from the two skulls 

of Hesperomys leucopus and that of Ochetodon humilis now before me, 

and for their convenient comparison these are also presented in a tab- 

ulated form. 

Table of measurements of three skulls of Hesperomys, including the type of H. Truei, and 
of one skull of Ochetodon humilis. 

‘ 

[Given in centimeters and fractions. } 

é Ga “we DS or 
S y S 3 52 a 
2 a | of Re 
5 be af Heo 5 a: | 3p elles 
o Species. fe Buy a = a Remarks. 
Eb ea | MES | Saag | owe A 
= $ Sog | agag 
a e =e 8 it 
+ 4 © =i E o50m 
1S) Nn oS al A 

2235 | Hesperomys sonoriensis ..-.| ¥ 2.55 1. 45 0.8 | 2285 g' Nat. Mus. collection, 
ower Missouri. 

48560) Eee COP US estate oc lareetelealeta | altel 2. 55 1. 20 0.8 | 4856 Nat. Mus. collection, 
Pennsylvania. 

49047) He ure Olesen ater fo 2.90 1. 50 0.9 | Collected by Dr. Shufeldt. 
From specimen in preced- 
ing table. 

15130 | Ochetodon humilis.-...-.--- g 2.10 1. 05 0.7 | From last specimen in pre- 
. ceding table. Fort Win- 

gate, N. Mexico. 

It is evident, aside from other characters given below, that the 

extraordinary size of the ears of the mouse captured by me on the 16th 

of March, as well as the superior dimensions and varying ratios of the 

diameters of its skull, entitle it at least to distinction as a new species. 

It gives me pleasure, therefore, to bestow upon‘it the name of my es- 

teemed friend Mr. F. W. True, curator of mammals, in the United States 

National Museum. 

<< 
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All of the specimens of Hesperomys loaned me for comparison by the 

National Museum have the upper parts of a bright yellowish-brown, 

inclining to a tan color, while the parts beneath are of a pure white, 

the line of demarcation between the two being very distinct. Now, 

all the specimens of Hesperomys trom this region are of a very pale, dull 
clay color above, and white beneath, but the line of demarcation not so 

evident at first sight, in consequence. 

The dental formula in True’s mouse agrees with the Murine generally, ' 

being, incisors ; and molars 2-3; we notice, however, in the specimen 

that the cusps of both the mandibular and upper molars have been en- 

tirely worn off, leaving a shallow, longitudinal groove along their upper 

surfaces, connecting the three crowns. I am unable to say at the present 

writing what this is due to, or how constant it may be. To decide this 

we must have a better knowledge of the character of the food of this 

mouse, as well as the opportunity to examine specimens of different ages. 

H. leucopus of this region, inhabiting as it does the valleys, no doubt 

subsists upon the softer vegetable substances which give rise to but 

little abrasion of the molar teeth, whereas H. Truei, a species which 

has chosen the rocky mountain sides for its home, now lives upon the 

flinty pifon nuts, and the spiny leaves of the trees upon which they 

grow, and these substances may have something to do with the wear- 

ing down of the molar teeth. The implantation of their roots agrees in 

general with that observed in other members of the genus, and these 

non-visible parts are equally well developed in them. 

In the mandible of Hesperomys, we find the condyle and the small 

coronoid process separated by a long, shallow, longitudinal valley 

(Figs. 7 and 8, pl. X-X1). 

Again, in Hesperomys the nasal processes of the maxillaries do not 

project behind the nasals, as they invariably do in Neotoma (Figs. 4 

and 5, pl. XXI, N. Mz., N. Mz’.). It is of interest to know also in re- 

gard to these two genera, that the ratios of the longitudinal and trans- 

verse diameters of the interparietal bones differ very markedly. 

HESPEROMYS TRUEI, sp. nov. 

True’s Pinon Mouse. 

DESCRIPTION. 

(Adult male, in the flesh.) 

A Hesperomys with a form more robust than in most others of the 

genus. Eyes large and capable of extraordinary protrusion when the 

animal is affrighted. Whiskers very long and many-haired. Ears pre- 

senting the normal generic characters, but remarkable for their unusual 
size. Upper halves are delicate, thin, and very sparsely covered with 

short, fine hairs. Fur rather longer than common, soft, loose, and flossy. 

Tail more thickly haired than in H. leucopus, and the hairs longer. 

Color.—Upper parts of a yellowish brown with an admixture of black- 
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ish hairs, the latter best marked cn the dorsum, becoming less so as we 

approach the sides. Sides bright fulvous. Entire under parts white, 

blending with the fulvous of the sides, the line of demarcation being 

by no means so evident as m H. leucopus. Upper sides of feet white. 

Tail bicolor; upper side blackish brown, white beneath. Manus and 

pes agree with H. leucopus. 

Dental characters.—In the dental formula, as well as the method of 

implantation of the teeth, this animal agrees with H. leucopus, but in 

this, the type specimen, the crowns of the molars are peculiarly worn 

away, as described above. It will be interesting to examine other spec- 

imens with the view of looking into this subject, ascertaining, if possi- 

ble, how far this condition is constant, and to what extent it may be 

due to age. 

Cranial characters.—-A]though the skull presents in general the char- 

acters of the genus, it is considerably longer and larger in other ways 

than the skull of H. leucopus. (See table.) This increase in size has 

not been accompanied by an increase of strength or thickness of this 

structure; on the other hand, if anything, the skull of True’s mouse is 

of amore attenuated and delicate composition than that of the com- 

mon white-footed mouse. The basi-occipital is more emarginate also 

than in that species, and the periotie is quite different in form. 

In the mandible we find that the symphysial portion is not bent up 

so abruptly as it is in all forms of H. leucopus, and in consequence the 

lower incisors are directed about equally forwards and upwards, while 

in H. leucopus these teeth are, in most specimens, curved almost en- 

tirely upwards. (Figs. 7 and 8, pl. XXL.) 

The skeleton of H. Truei presents many characters, apparently of 

specific value, by which it may be distinguished from that of H. leuco- 

pus. The manubrium of the sternum is shorter in the former species 
than in the latter; the anterior margin of the scapula is larger and 

more sharply angulated, and the posterior margin straighter; the pos- 

terior margin of the pelvis is much more rounded; the transverse proc- 

esses of the lumbar vertebra are more slender, and those of the sacrals 

wider. 

True’s pion mouse differs then from the common white-footed mouse, 

H. leucopus, in the fact that it chooses a different character of the 

country where it is found, as its home; in its more robust form ;.in its 

extraordinarily large ears ; in important cranial and skeletal characters; 

and in a very marked degree in general coloration, though less weight 

is to be attached to this last difference than to any of the others. 

At present little or nothing is known of the habits of this mouse; 

in these, however, it probably largely agrees with other field mice. 

Living in the mountainous and pifon-covered belts of this region; 

building its nest in the hollow trunks of trees; subsisting upon such 

food as the country would afford a small rodent, and hibernating dur- 

ing the winter months. 
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NOTES ON SOME APPARENTLY PREOCCUPIED ORNITHOLOGICAL 

Q GENERIC NAMES. 
Ne 

By LEONHARD STEJNEGER. 

i\p 

Usually we find Fleming quoted as the author who established the 

genus Clangula. The genus is adopted by Boie, however, also in 1822, 

who quotes Cuvier as the authority for the name.* Where the latter 

has published it I am unable to find, and the earliest date to which I 

can trace it is 1819, when it is applied by Leach for Anas glacialis Linn. 

alone, which species, therefore, must stand as the type, unless Cuvier’s 

application of the name has the priority and a different type. As it 

seems that Harelda was not published until 1824, Clangula would have 

to supersede tbe latter. True, Gray (Hand-list II, p. 87) quotes “ Ha- 

relda Leach, 1816,” but it is certainly not in this author’s ‘Systematic 

List,” nor can I discover any reference prior to 1824. 

Should Harelda, after all, turn out to have the priority over “‘ Clangula 

Leach, 1819,” Clangula being a strict synonym of the former cannot 

be used for the golden-eyes in any case. Asall the subsequent generic 

names bestowed upon the latter group are preoccupied, a new name has 

to be chosen, for which I propose 

+ GLAUCIONETTA.+ 

SYNONYMY. 

<1822.—Clangula FLEMING, Philos. Zool., II, p. 260 (type A. clangula; nec LEACH, 

1819). : 
=1829.—Glaucion Kaup, Entw. Europ. Thierw., p. 53 (same type; nec OKEN, 1816). 

<1858.— Bucephala BatrpD, B. North Am., p. 795 (type A. albeola ; nec Bucephalus BAER, 

1827). 

The species are: 

+Glaucionetta clangula (Linn.). 

+Glaucionetta clangula americana (Bp.). 

+Glaucionetta islandica (Gm.). 

2. 

The name which has been used as the generic term for the Spruce 

partridge and allied species is preoccupied in zoology, for as early as 

1838 Canace was applied to a group of dipterous insects by Curtis, while 

“In the first edition of the Régne Animal (1817), he only defined the group under 

the French appellation, ‘‘ Les Garrots”; the word Clangula is not used generically 

or subgenerically. 

tyAavuiory, glaucium; vytra, anas. Type Anas clangula Linn. 
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for the bird it was not proposed until 1852. This will necessitate the 

adoption of Elliot’s Dendragapus, if we consider the Dusky Grouse con- 

generic with the Spruce Partridge. For the subgenus embracing the 

latter, a substitute for Canace is necessary, and to avoid too great dis- 

similarity if may be called Canachites.* 

THE CHACLACAYO TREPHINED SKULL. 

By OTIS T. WASON. 

In the Journal of the Anthropological Institute of New York for 

187172, Mr. Squier describes a skull which was taken from an Inca 

cemetery in the valley of the Yucay, within 1 mile of the Baths of the 

Ineas. This skull is figured also in Mr. Squier’s ‘‘ Incidents of travel 

and exploration in the land of the Incas.” + It has a square perforation 

on the left frental prominence, made by the intersection of four furrows, 
cut probably with a stone implement. ‘In 1875, Mr. Henry Gilman, 

of Detroit, published in the American Naturalist{ a description of ten 

or fifteen skulls obtained from mounds on Sable River, Lake Huron, 

and two fragments from Grape Mound, Rouge River, Michigan.” Hach 

of these skulls was perforated at the vertex, evidently done by boring 

with a rude, probably stone instrument, varying in size (in some in- 

stances having a diameter one-third of an inch; in others of one-half an 

inch, and flaring at the surface).§ 

In August, 1873, M. Prunieres made a communication, at the Lyons 

meeting of the French Association for the Advancement of Science, on 

cranial amulets.|| These amulets are roundish pieces of the human 

skull, some of them evidently taken out long enough before the death 

of the individual to allow a certain degree of healing. 

In 1877 Dr. Paul Broca published an article in the Revue d’Anthro- 

pologie on the trephining of the skull and cranial amulets in the Neo. 

lithic period.{{ Between 1877 and 1882 several scattered communications 

were made upon the same subject before different societies in Europe. 

Dr. Robert Fletcher, of Washington, from whom most of this historical 

matter is taken, published in the fifth volume of Major Powell’s Con- 

*Deriv., ~avayéew, to be noisy. Type, Tetrao canadensis Linn. 

tPeru. Incidents of travel and exploration in the land of the Incas. By E. George 

Squier. New York. MHarper’s, 1877, p. 456; Appendix A, 577-580. 

{American Naturalist, Salem, 1875, IX, - 73. 

§ Fletcher. ‘Prehistoric Trephining,” 24; also Proceedings Am. Assoc., 24th meet- 

ing, pp. 316-331, and ibid., Nashville meeting, 1877, 335-339, both quoted by Dr. 

Fletcher. See also Holbrook in American Naturalist, 1877, XI, 688. 

|| Association Frangaise pour l’Avancement des Sciences. Compte rendu 2™ session. 

Lyon, 1873; Paris, 1874; p. 703. Also Bull. Soc. d’Anthrop. de Paris, 1874, 2s., IX, 

185-205. 

{Sur la trépanation du crane, et les amulettes craniennes & V’époque néolithique, 

par Paul Broca. Paris, 1877; also, Rev. d’Anthrop., Paris, 1877, VI, 1-42, 193-225; 

also, Congrés d’Anthrop. et d’Archéol. prehist., Buda-Pesth, 1876, 101-192, 
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tributions to North American Ethnology an elaborate paper upon the 

same subject, in which he brings together all that had been previously 

written.* His unparalleled advantages in becoming familiar with medi- 

cal literature enabled him to exhaust the subject up to 1882. Since that 

time little of any account has been published. Dr. Fletcher discovered 

that in treating of this subject he had to deal with two entirely different 

sets of phenomena—the one had reference to the living, the other to the 

dead. He also tells us “there are three processes by which an open- 

ing in the cranium can be methodically produced—by rotary move- 

ment, by cutting [sawing ?], and by scraping.” 

Trephining upon the living, if successful and the patient recovered, 

was followed by cicatrizing; if the patient died under the treatment, 

the wound would present scarcely a different appearance from the cut 

made upon the skull of the dead. It is more than probable, however, 

that even among savages a different method and instrumentation would 

be used in the two cases. There are on record accounts of surgical 

operations performed upon the living, even among very savage races. 

Dr. Fletcher makes allusion to several localities in which this practice 

exists. All of the examples of aboriginal trephining in America were 

more than probably post mortem. Those alluded to by Mr. Gilman in 

the American Naturalist, to which he has added several examples since, 

and the specimers figured by Mr. Squier, show no certain marks of 

cicatrizing. 

The National Museum has recently received from Dr. W. H. Jones, 

U. 8S. N., the most remarkable specimen of post-mortem trephining 

which has yet come to light. It is a skull obtained from Chaclacayo, 

near Chosica, a mountain in Peru, near Lima, about 4,000 feet high. 

Three mummies—man, woman, and child—were obtained from one 

grave. From the same place were obtained several skulls of peculiar 

shape, including the one under consideration. ‘lhe specimen belongs 

to the elongated Inca type. The section or roundel was taken from the 

center of the frontal bone, and the opening is about 24 inches in length 

and nearly 2 inches in width. The outline of the cutting is a polygon. 

Hight distinct furrows are visible upon the surface of the skull. The 

work seems to have been done in the most bungling manner. One furrow 

must have been cut across the space longitudinally, and the parts on 

either side of this main furrow were taken away piecemeal, by a com- 

bination of furrows and fractures. At the extremity of some of the 

furrows scratches are visible, which seem to indicate that the bone was 

removed by means of a chipped stone implement. 

It is impossible to conjecture the design of this singular custom. We 

are not able to say even whether the bone was taken out just previous 

to or after death. No rondelles or fragments of the bone removed 

have been found in this continent similar to those discovered by M. 

Prunieres. : 

* On Prehistoric Trephining and Cranial Amulets. by Robert Fletcher, M. RCs 

Eng., acting assistant surgeon U. 8. A., Cont, N. A. Ethnology, VI. 
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DESCRIPTION OF FIGURES, PLATE XXII. 

Fig. 1. Inca skull from Chaclacayo, Peru. The specimen is so deformed as to 

admit of no delicate measurements, neither could the capacity be obtained. In addi- 

tion to the usual deformation produced by bandaging, the occipital region is slightly 

bent to the left, and the nasal spine so completely warped toward the left as to be 

seen entirely in front of the orifice on that side. Length, 6.8 inches; width, 5.3 

inches; bizygomatie width, 5.35 inches. 

Fies. 2and 3. Plan of cuttingson the cranium. aa’, a gash 3 inches long, oblique to 

the antero-posterior vertical plane of the skull, and dividing the exsection into two 

unequal parts, the greater on the left side. It is hard to divine why this cut was 

made. It is not connected with the removal, for the curved cut e e’ severs it above, 

while there is not the faintest trace of it below the surface in the cut 6 b' below. Its 

lower extremity is merely a scratch on the surface of the bone. bb’, a tolerably 

straight and effective cut obliquely across the lower right corner, looking with the 

skull. It is deep above, slight below, and penetrates the bone, except in a small 

space in the middle, where the inner table was fractured to remove the piece. (Seen 

better in Fig. 3.) By layinga straight edge in the cnt, its lower margin reaches quite 
through, except in the short space just mentioned. cc’, a straight cut obliquely 

across the upper right-hand corner, shallow and barely perforating the upper table. 

The inner table has been violently broken by a series of irregular scallops, seen 

better in Fig. 3. d d’', a short furrow directly across the bottom or front of the cavity; 

upon the right its termination is very plainly marked, while its other extremity is 

scarcely visible. This cutting extends to the inner table, which shows signs of break. 

ing, especially the upper portion of the ethmoid, (k. Figs. 2 and 3). A marked dif- 

ference exists between this cut and some others, } b’ for instance. The latter resem- 

bles the furrow of a straight-edged saw, the former, d da’, that of a stationary circular 

saw. The furrow is much deeper in the middle. ee’, this furrow should be carefully 

noticed. It commences in the upper right-hand corner, penetrates to the interior of 

the skull for half an inch, crosses a a’, and sweeps around by a curve toward the left. 

At this extremity it has three or four ends, and after crossing aa’ the cutting was use- 

less. The surgeon must have used the frontal bone as a center, and his hand as a 

radius, to give a circular motion to his implement. The outer side of this cut pre- 

sents several ragged places, showing where the tool ran out. ff’, a straight, deep, 

and short furrow on the left side. At its lower extremity it is very plain, and its 

progress upward can be marked to f. Where it pierces the cranium it crosses two 

other furrows, ee’and hh’. The space from its upper extremity to the crossing of aa’, 

marked 1 in Fig. 3, has been broken off violently. g, this short, shallow furrow, be- 

tween ee’ and 1, seems to have had no motive, and it may have been simply a running 

out of the implement in making the curved furrow ee’. hh’, this furrow is at the 

lower left-hand corner of the opening. Its terminations on the outer table are quite 

obscure, but it is the cleanest cut of all, penetrating through the cranium along its 

whole extent. 

Thus, by a series of saw-cuts and breaks, this mass of bone, which by courtesy we 

may call a rondelle, was removed. It can hardly be said to throw light upon the 

problem, for it has introduced a complication of surgery quite unknown hitherto. I 

may be allowed to venture a guess that the somewhat quadrangular pieces which 

would result from the two operations, bounded by the cross line aa’, were wrought 

into some useful thing, like the point of an arrow or spear. Instances are not want- 

ing among peoples of low civilization where human bones have been considered to 

have great potency. 
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ON THE PARASITES OF THE HESSIAN FLY. 

BY C. V. RILEY, Ph. D. 

Considering the number of articles that have been written upon the 

Hessian Fly (Cecidomyia destructor), very little of a critical and exact 
nature has been published concerning its parasites. 

But two species have hitherto been described with any detail, although 

two others are mentioned by Herrick without identification, and without 

description sufficient to render them recognizable. In Europe the same 

uncertainty seems to exist. Even Dr. Balthazar Wagner, in his admi- 

rable paper,* gives very little that is definite concerning the parasites, 

and although he states that he sent specimens to Dr. Foerster, I am 

unable to find that this celebrated hymenopterist ever named them. 

The advantage of correct knowledge as to the habits of these parasites, 

and of being able to refer to them definitely, is apparent when we con- 

sider the importance of their host, which was conspicuous for its ravages 

on the wheat of New England in pre-revolutionary times and -has re- 

cently crossed the Rocky Mountain range so as to threaten the wheat 

of the Pacific. During the past few years I have made a special study | 

of these parasites, and will consider five of them in what seems to be 

the order of their importance. The figures accompanying this paper 

were prepared at the Department of Agriculture and are used here with 

the kind permission of Commissioner Colman. 

Merisus destructor (Say). 

[Plate XXI, fig. 1]. 

SYNONYMY. 

Ceraphron destructor Say. Journal of the Academy of Natural Sciences of Phila- 

delphia, vol. i, No. 3, pp. 45-48, read June 24, 1817. Say’s Complete Writings, 
Le Conte edition, vol. 1i, p. 6. 

Eurytoma destructor (Say). Harris, a report on the insects of Massachusetts inju- 

rious to vegetation. Cambridge, 1841, p. 432. 

“One of the Lulophides.”” Westwood, Introduction to the Modern Classification of 
Insects. London, 1840, vol. ii, p. 160. 

Pteromelas destructor (Say). Curtis. Journal of the Royal Agricultural Society. 
London, 1846, vol vi., p. 139. 

Raphitelus, or Storthygocerus destructor (Say). Harris, op. cit., 24ed. Boston, 1852, p. 586. 

Semiotellus destructor (Say). Fitch. Seventh report on the noxious, beneficial, and 

other insects of the State of New York. Transactions of the State Agricult- 

ural Society for 1861. Albany, 1862, p. 827. 

It will be seen from this synonymical list that there has been much 

difficulty in properly placing this insect. Since Fitch placed it in the 

genus Semiotellus it has remained undisturbed, but in view of Thomson’s 

recent studies of the Pteromalinae it is necessary to transfer destructor 
to his genus Merisus. 

% Untersuchungen ueber die neue Getreidegallmiicke. Fulda, 1861. Translated by 

Dr. Carl Gissler, it appears as an appendix to the Third Report of the United States 

Entomological Commission, p. [8]. Washington, 1883, 
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This species would seem to be the most abundant of any of the par- 

asites of the Hessian Fly, judging from the records of previous authors. 

Packard, in his bulletin on the latter insect,* has collected statements 

concerning the numbers in which these parasites occur. He quotes 

Herrick to the effeet that probably nine-tenths of every generation of 

the Hessian Fly is destroyed by parasites, this species constituting the 

larger proportion. He also quotes a Michigan correspondent, who 

stated that in 1877 the Hessian Fly in Kalamazoo County was nearly 

exterminated by the ‘‘ Semiotellus,” nearly all the “ flaxseeds” being 

destroyed by it. 

The relative abundance of this and the other species of the same 

genus is, however, in all probability, a question of latitude or location, 

for, in the breeding from infested wheat received from Missouri, the 

species descriped as subapterus in this paper has been much the most 

common. 

The eggs of this parasite are without much doubt deposited in the 

half-grown larve of the Hessian I‘ly early in the spring, and in the 

more southern portions of the wheat belt there are in all probability 

two generations, the first issuing from the puparium in April and May, 

and the second issuing all through the summer and fall. Many, judging 

from my experience in-doors, hibernate in the pupa state within the 

Cecidomyid puparium, and cut their way out the following spring. In 

the North, however, there seems to be but one annual generation. 

The so-called puparium is at first really nothing but a rigid, quies- 

cent larva, corresponding to what I have called the coarctate larva in 

the Meloide, and it will help to prevent confusion if we do so desig- 

nate it in the Hessian Fly, up to the period when the real pupa is formed 

within it, for if must not be forgotten that another soft and final larva 

stage is assumed within this coarctate larva shell, and lasts much longer 

than the pupa state proper. I would restrict the term puparium in this 

case to the period during which the pupa proper dwells within it. 

Whether or not there exist wingless individuals of this species be- 

comes extremely doubtful. So far as my own breeding is concerned, 

none have been obtained. Harris makes no reference to them, nor does 

Packard in his description of the species. Say makes no reference to 

them in his description proper, but in the notet which Mr. Howard 

has called attention to as having been omitted from the Le Conte edi- 

tion,t he remarks that the parasite ‘‘ throws off its wings as a useless 
incumbrance,” &c. So far as [am aware this habit does not occur in 

any of the species of the family and there has certainly been no tendency 

in that direction among the specimens that have come under my ob- 

servation. 

* Bull. 4, U. S. Entomological Commission, Washington, 1880. Reprinted, with 

additions, in the third report U. 5. E. C., Washington, 1883. 

+ Journal of the Academy of Natural Sciences of Philadelphia, July, 1817, vol. i, 

p. 63. i 

{See Psyche, vol. iv, p. 206. August, September, 1884. 
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Herrick also disproved Say’s explanation, but was in doubt whether 

or not to consider the wingless individuals that he observed as belong- 

ing to the same species. He says: ‘‘At page 63, it is stated that the 

so-called Ceraphron destructor throws off its wings, &c. This is not true. 

I have kept many of them six weeks without any such results, and 

never saw anything in my intercourse with them which induced me to 

suspect it. But it is certain that many of them are evolved with only 

rudiments of wings. I have seen them come out of the puparium in 

this state. This apterous animal is so similar to the female that I have 

considered it the same species; but I hardly know how to consider it. 

In the field I ee never seen piece apterous ones ovipositing or in coitu. 

Are they neuters, and if so, for what use?” 

The question is answered by the existence of the other species de- 

scribed in this paper, which, as will be seen, is apterous as a rule, and 

winged only as an exception, and which was evidently mistaken by both 

authors for wingless specimens of destructor. In order to properly sep- 

arate this last I have drawn up a full description, which will show its 

distinctive characters as compared with other allied species. 

DESCRIPTIVE. 

Merisus destructor (Say). 

Male.—Length (average) 1.98". Expanse of wings 3.25™™, Greatest width of 

fore wing 0.62™™. Antenne long filiform, strongly pilose; funicle joints sub-equal 

in width, decreasing slightly in length from 1 to 6; joint 1 a little more than twice 

as long as broad; the club is nearly as long as the two preceding joints uf the funi- 

cle together, ovate, flattened on the sides and acuminate at tip. The ocelli arc large 

and prominent. Head and notum densely and rather finely punctate, the punctures 

on the mesoscutellum and metanotum finer than those on the head, pronotum and 

mesoscutum, those on the metanotum being deeper; metanotum with an indication 

of a median carina. The abdomen is oval, convex above, flattened below, glabrous, 

but very finely shagreened. The hind tibiw have but a single apical spur, and the 

hind trochanter has two very minute tooth-like projections below. General color 

black ; antennal scape yellowish, pedicel and flagellum brown to blackish, pedicel 

often. yellowish below ; head and thorax with a bluish-green metallic feiteotions all 

coxe black with raetallic reflections ; all femora black or dark brown, with yellowish 

tips; all tibia and tarsi honey-yellow. Wings perfectly hyaline; wing veins very 

distinct, dark brown in color; spurious veins more distinct than in M. destructor. 

Abdomen black with a yellowish spot varying in size above and below at base. 

Female.—Averages in size a little larger than the male, from which she differs prin- 

cipally in the antenne, which are short and have a slight clavate tendency ; the funi- 

cle joints increase slightly in width and decrease slightly in length from 1 to 6; club 

short and obliquely acuminate; scape short, light yellow-brown in color; flagellum. 

brown; club lighter in color than the remainder of the flagellum; pile very short 

and fine. 

Described from 4 ¢’s, 10 9’s. 

Differs from all other described species of the genus in the combination of the pale 

scape, hyaline wings, and flattened abdomen, 

There can be little doubt that this is the species described by Say 

and elaborated by Fitch. Say’s description is of a very general char- 

acter, but there are two points in it that would seem to settle the ques- 

tion as between this and subapterus. The fact that he had both sexes 
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is made evident from the reference tothe male and some of its dis- 

tinguishing characters. His description therefore makes the antenne 

in both sexes pale brown, and, by inference, the legs, with the exception 

of the tarsi, are dark. The only valid reason to question the species 

intended by him is his subsequent reference to the wingless form; but 

we must assume that, like Herrick, he looked upon his wingless indi- 

viduals as probably the same species without very critically using them 

for descriptive purposes. 

Fitch’s description, while quite lengthy, is lacking in a remarkable 

degree in important structural characters, but his description of the 
legs supplements Say’s and makes it, in connection with other char- 

acters given, quite evidently apply to the species under consideration. 

Packard’s description is largely a repetition of Fitch’s with some ad- 

ditional statements as to the coloration of the legs which, together with 

his statement that the antenne are black, make it somewhat doubtful 

as to the species intended. There is, however, some variation in the 

color of the antenne which might well be called black in some speci- 

mens, especially upon hasty examination. 

No wingless individuals of this species have been found. A number of 

specimens were bred between May and August, 1880, from wheat-stalks 

received from Mr. E. J. Chiswell, Dickerson’s, Md.- In each case the 

parasites issued from the coarctate larva, and in no instance more than 

one Chalcid each. From wheat sent by Mr. Barlow, from Cadet, Mo., 
in the spring and summer of 1883, two females of the species issued, one 

in July and one in August, and in April two more females and two 

males issued from the straw, in company with many specimens of IM. 

subapterus. 
Mr. L. O. Howard would place this species in the genus Merisus with 

which it seems to have considerable affinity, although it possesses cer- 

tain characters which would exclude it according to Thomson’s rigid 

definition. Thus the abdomen approaches much more nearly that of 

Dimachus, while the rudimentary median carina of the metanotum 

would place it between this latter genus and Merisus. It isa well-marked 

form, and may rest quietly in this genus until the American Pteroma- 

lines are thoroughly studied as a whole. 

Merisus (Homoporus) subapterus, n. sp. 

[Plate XX], fig 2. 

Wingless male.—Length varies from 1.58™™ to 2.74™™, Antenne inserted a little 

below the middle of the face, their bases close together, but still distinctly separated ; 

scape reaching to the ocelli; flagellum short, finely pilose, club oval-acuminate, 

flattened laterally ; joints of the funicle subequal in length, joint 1 a trifle longer 

than broad, the rest increasing very slightly in width to joint 6, which is as wide as 

long. Cheeks well rounded; ocelli in a curved line, middle ocellus indistinet; head 

considerably broader than thorax, densely and finely punctate. Pro- and mesonotum 

with punctation similar to that of the head; metanotum rounded, with somewhat 

larger and deeper punctures. Abdomen ovate, acuminate, not flattened, perfectly 

glabrous. Color: Head and thorax with a dark-greenish metallic luster; bulla of 

antenne black, scape and pedicel honey yellow; flagellum yellow-brown, often with 
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a darker metallic tinge, especially at joints, causing the flagellum in some instances, 

particularly in the smaller individuals, to appear dark ; pile whitish; all legs honey- 

yellow ; cox very slightly metallic at base; tarsi, and sometimes distal end of tibia, 

whitish ; abdomen black; penis (often extruded to a considerable length) brown. 

Female (winged and wingless).—Length varies from 1.8™™ to 2.8™™; average wing 

expanse, 3.75™™, Differs from male in the following respects: The antennz are more 
clavate, the sixth funicle joint slightly broader than long; the flagellum is always 

black, with a slight metallic tinge, and the pedicel is usually tipped with black at 

its distal end; the pile is much shorter and finer than in the male. The femora and 

the tibia are in general of a darker brown, in which case the knees and the distal 

third of the tibiz are whitish. The metallic luster of the thorax is more subdued, 

and the abdomen has the characteristic female notch when seen from the side. The 

wings are perfectly hyaline, and the veins are only faintly tinged with yellowish ; 

the spurious veins are very faintly perceptible. 

Described from many ¢ and 9? specimens, only 3 of the latter being winged. All 

bred from final larva of the Hessian Fly, collected at Cadet, Mo., by J. G. Barlow, 

and issuing through the coarctate larva shell. 

Distinguished from other described species by the contrasting antennz in the sexes 

and by the ovate abdomen which, when fresh, has no flattened dorsal surface. 

There can be no question but that the wingless and winged individ- 

nals are specifically identical. The proportion of the wingless to the 

winged varies at different seasons and in different parts of the country. 

Thus from a lot of puparia of the Hessian Fly, received in the summer 

of 1883 from Missouri, there issued 31 wingless males, 28 wingless fe- 

males, and 3 winged females. Of these, about one-third issued from 

the straw in August, 1883, and the rest, including all the winged indi- 

viduals, hibernated in the straw and issued in April and May, 1884. 

While, as the descriptions show, there are many very important 

points of difference between these two species—points that would even 

separate them subgenerically and, according to some authors, gener- 

ically, the distinguishing features that will be most readily observed 

by casual examination are as follows: . 

Destructor is on an average of smaller size; more uniformly metallic 
in color; has a flatter abdomen, with yellowish spot at base; has the 

antenne similar in both sexes (generally darkest in the male), and either 

pale-brown or blackish-brown ; has the coxe metallic-black, the femora 

brown or black, except toward tip; the paler parts of legs whiter than 

in subapterus. It does not, so far as we now know, occur in the apterous. 

condition. 

Subapterus is on the average larger; of darker color and less metallic, 

with the flagellum of the antenne pale in the male and black in the 

female; the abdomen much more rounded and without paie spot; the 

coxa, trochanters, femora, and basal part of tibize honey-yellow. It 
occurs mostly in wingless condition. 

The jaws are brown in both sexes, but more conspicuously so in Sub- 
apterus. 

Proc. Nat. Mus. 85 2G 
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Eupelmus allynii (French). 

[Plate XXI, figs. 3 and 4.] 

SYNONYMY. 

TIsosoma allynii French. Canadian Entomologist, vol. xiv, p. 9. (January, 1882.) 

Eupelmus allynii (French). Riley, American Naturalist, vol. xvi, p. 247. (March, 

1882. ) 

This species was originally published by Prof. G. H. French as a 

wheat depredator of the genus Jsosoma. Specimens which he sent me, 
however, soon after his publication of the species, showed that it be- 

longed to Hupelmus and not to Lsosoma, and that, therefore, it was a 

parasite and not a plant-feeder. The question at once arose: ‘“ Upon 

what is it parasitic?” Professor French answered this question as fol- 

lows: “The genus Hupelmus is parasitic as far as known, and I presume 

. aliynii is no exception. I may say that I have obtained another 

specimen of this species from a gall in a stalk, produced evidently by 

the regular joint-worm (Jsosoma hordii). From this and from the fact 

that my specimens were obtained from burrows made in the wheat- 

stalks by this new [sosoma, it seems to me that we have here a parasite 

on the real wheat-stalk worm. * * * It should be borne in mind, 
also, that the Hupelmus is a probable destroyer of the real wheat 

enemy.* In the annual report of the U. S. Entomologist for 188182, 

I wrote (p. 186): “Although we cannot yet say with certainty that 

Hupelmus allynii is parasitic upon our wheat Isosoma, yet, considering 

the circumstances under which it was obtained, this seems probable.” 

Prof. 8. A. Forbes also remarks: “ Professor French found Hupelmus 

allynii also in the straws, thus confirming the hypothesis of its para- 

sitism on Isosoma.”t It is thus rendered quite certain that Hupelmus 
allynti is parasitic on [sosoma, and I was able to confirm the evidence 

quoted by subsequently breeding the parasite from Jsosoma hordii re- 

ceived from Mr. E. C. Brooke, of Cuckoo, Louisa County, Virginia, and 

but a few days later a large series was raised from straw containing 

only Isosoma tritici, received from F. M. Webster, Oxford, Ind. There 

can, therefore, be no question but that the species is parasitic upon both 

Isosoma hordii and I. tritici. 

While, therefore, there can be no doubt about the real parasitism on 

‘Isosoma there is just as little doubt as to its being parasitic on the 

Hessian Fly ; for I find that two specimens (both females) were bred 

by me from coarctate larve of the Hessian Fly on July 18, 1876, at 

Saint Louis, Mo., the straw having been received from the interior of 

* Eleventh Report of the State Entomologist on the Noxious and Beneficial Insects 

of the State of Illinois. By Cyrus Thomas, Ph. D., Springfield, 1882, p. 81, foot note. 

+ Thirteenth Report of the State Entomologist on the Noxious and Beneficial Insects 

of the State of Iinois. S. A. Forbes, Springfield, Il., April, 1384, p. 34. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 419 

the State. Three other specimens, consisting of one male and two 

females, were also bred at Washington, July 31, and August 8, 1883, 
from coarctate larve received a few weeks before from Mr. J. G. Bar- 

low, of Cadet. Mo. 

That there can be no question as to the identity of the parasite I will 

state that the specimens just mentioned were carefully compared, not 

only with Professor French’s description, which might leave a doubt, 
but also with type specimens of both sexes received from him. 

In the genus Hupelmus there is great want of uniformity of habit in 

regard to host, while in most other Chalcid genera the uniformity in 

this respect is very marked. On account of this polyphagic habit, as 

well as by virtue of its other peculiarities, the genus long ago inter- 

ested me, and I have obtained it from Lepidopterous eggs, from Or- 

thopterous eggs, from Hemipterous eggs, from Cynipid galls, from 

Cecidomyid galls, from Lepidopterous larve, from Coleopterous larve, 

and from free Cecidomyid larve. 

I am not aware that this species has ever before been bred from the 

Hessian Fly, although it may be the fourth parasite mentioned so in- 

definitely by Herrick.* 

Tetrastichus productus n. sp. 

[Plate XXI, fig. 5.] 

This species was bred in considerable number March 31, 1884, from 

coarctate larve sent by Mr. Barlow from Missouri the summer previous. 

It is impossible from the evidence we possess to say with certainty 

whether this species is really a parasite upon the Hessian Fly or whether 

it is a secondary parasite, having some one of the other parasites as its 

proper host. This is always an extremely difficult point to determine, 

in considering any insect from which several species of parasites have 

been bred. In such eases all of the parasites have usually been de- 

scribed as primary, 7. é., true parasites of the species from which they 

were reared ; but the habits of the genus, so far as known, should guide 

us in our conclusions, in default of absolute data or direct observation. 

Several cases have come under my notice in which Tetrastichus was 

without question a secondary parasite and several more are given by 

Giraud and Laboulbéne.t From these facts I am strongly inclined to 

believe that the species of Tetrastichus are usually, if not invariably, 

parasitic upon the smaller Hymenoptera belonging to the Chalcidide, 

Cynipide and Braconide, and I am thus inclined to consider 7. produc- 

tus not as a parasite of the Hessian Fly, but a secondary parasite feed- 

ing upon some one of the obhers): and probably upon Merisus destructor. 

* American Journal of Science and nas vol. xli p. 155. New Haven Outeben, 1841. 

tListe d’Eclosions d’Insectes. Ann. de la Soc. Ent. de France, t. vii, Sér. V, pp. 

433, 444 (1877). 
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DESCRIPTIVE. 

Male.—Average length, 1.5™™; wing expanse, 2.6™"; greatest width of fore wing, 

0.5™™, Scape somewhat broadened below, inserted near the middle of the face in a 

deep groove, and reaches nearly to the ocelli. Flagellum long, flattened, hairy, each 

joint except club with a whorl of long slender hairs at base. Funicle joints decreas- 

ing in length slightly from 1 to 4, joint 1 rather more than twice as long as wide. 
Head considerably shrunken after death. Head, pronotum, and mesonotum smooth 

and shining; metanotum, pro, meso, and metapleura, and all coxz above, finely 

punctate. Submarginal vein of the fore wing with a single stout superior bristle 

behind its middle; marginal vein three times as long as stigmatal ; post-marginal 

wanting. Median impressed line of mesosternum very distinct ; metanotal carina dis- 

tinct, rather short. Abdomen narrow, compressed laterally, sub-acuminate. Gen- 

eral color shiny black, with slight metallic reflections; flagellum, brown; all tro- 

chanters, distal end of all femora, all tibx, and tarsi, honey yellow; wing veins, 

brown, very distinct. 

Female.—Length (average), 2.1™™; wing expanse, 3.2™™; greatest width of fore 

wing, 0.55™™, Scape slender, pedicel ovoid, ring joints very small; flagellum rather 
short, but slightly compressed; club ovate; funicle joints subequal in size, joint 3 

rather shorter than 1 and 2, its length exceeding its width but slightly. Abdomen 

narrow, flattened dorso-ventrally, prolonged to an acute tip. 

Described from six males and seven females. 

Belongs in the first division of section 1 of Thomson’s revision of the genus, and is 

more nearly related to T. scaposus than to other species, chiefly on account of the dila- 

tion of the gscape, but from this it is at once separated by the produced abdomen 

of the °. 

Platygaster herrickii Packard. 

[Plate XXI, fig, 6.] 

SYNONYMY. 

Platygaster error Fitch (?) Packard. Bulletin 4, U. S. Entomological Commission, 

pp. 20,21; Washington, 1880. Third Report U. 8. E. C., pp. 219, 220; Wash- 

ington, 1883. 

Platygaster herrickii (2?) Packard. Ibid. 

In Bulletin 40f the United States Entomological Commission Dr. Pack- 

ard gave a description of a parasite received from Prof. A. J. Cook, 

which had been bred from the coarctate larva of the Hessian Fly. 

This parasite he identified doubtfully as the Platygaster error of Fitch, 

stating that if later it should prove to be a different species it might be 

called Platygaster herrickti. I adopt this latter name for the reason 

that Fitch’s description is so very indefinite that it will apply equally 

well to almost any species of the genus, and that, inasmuch as Platy- 

gaster error was bred by Fitch from the eggs of a Heteropterous insect, 

it was iu all probability different from this Hessian Fly parasite. 

Concerning this parasite Professor Cook, in his lecture on the Hessian 

Fly, says: 

‘‘One of the parasites of the genus Platygaster is an egg parasite, as its young feed 

on the eggs—mere specks as they are—of the Hessian Fly. 
‘“‘It is black and looks not unlike a tiny gnat. The female feels for the eggs with 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 421 

her antennz, and when found intrudes the fatal egg, which I find takes three-fourths 
of a minute, full three times as long as it takes the Hessian Fly. The little parasite 
is much longer, too, in finding the eggs than the fly is in laying them. I find that 

each egg receives one, two, or three of the parasite’s eggs. The eggs of these latter 

are tardy in hatching, so that the larva of the parasite may feed on the maggot of 

the Hessian Fly, not her eggs. These pupate in the puparium of the fly.”* 

Dr. Packard considers it probable that this insect is the same species 

as Herrick mentions and speaks of as follows: 

“The insect is abundant in the autumn. I first saw it September 23, 1833, in the 

act of depositing its eggs in the eggs of the Hessian Fly’? From subsequent observa- 

tions it appears that four or five eggs are laid in a single egg of the Hessian Fly. The 

latter egg hatches, and the animal advances to the pupa state as usual, but from 

the puparium no Hessian Fly ever comes forth. The parasite forms within the pupa- 

rium a silky cocoon of a brownish color.”t 

There is probably some error in the above recorded observations. It 

is contrary to all precedent, as remarked by Mr. Howard in a note to 

page 219 of Dr. Packard’s article, just quoted, that a female Platygaster 

should oviposit in an egg, and, even allowing such a possibility, it is 

highly improbable that an egg so pierced would hatch and the Platy- 

gaster imago issue only from the coarctate Cecidomyia larva, as para- 

sitized eggs so far as we now know do not hatch. Weshould be slow to 

reject asserted observation, however opposed to general rule, but in 

this case verification is very desirable on account of the soft nature of 

the Cecidomyia egg and its general resemblance to the young larva. 

The twenty-two specimens of this species which I have studied were 

all bred in March, 1884, from the puparia of the Hessian Fly which were 

received in August, 1883, from Mr. Barlow, of Cadet, Mo. 

The Hessian Fly in Europe is also parasited by one or more species of 

the genus Platygaster, and Dr. Packard has received specimens, which 

I have examined, from Prof. Ferdinand Cohn, of Breslau. These are 

so badly mutilated, however, that nothing more than the genus could 

be determined. It is evidently a different species from Pl. herrickii and 

is considerably smaller. 

It will be unnecessary to give a detailed description of herrickii, as 

Dr. Packard has already decribed it at length in Bulletin 4 of the United 

States Entomological Commission, and also in the third report of the 

commission. The description is recognizable, but the figure given in 

both of these reports is taken from Fitch, and is so poor that I have 
had a new figure made (Pl. X XI, Fig. 6). 

A single female Tetrastichus was sent to me last June as a parasite 

of the Hessian Fly, by Prof.S. A. Forbes. It differs from T. productus, 

and he has given it the indistinctive MS. name of carinatus, but there 

jS the same question as to whether it is a primary or secondary parasite 

which I have raised in speaking of productus. It is smaller than pro- 

*Sixteenth Annual Report of the Secretary of the State Board of Agriculture of the 
State of Michigan (1877), p. 375. 

t American Journal of Science and Arts, xli, 153-158 (October, 1841). 
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ductus, from which it strikingly differs in its bright lemon-yellow legs, 

in its shorter and less produced abdomen, and in other less obvious 

characters. But two other 2’s were bred, so that the ¢ is unknown. 

Finally, I have reared a single Microgaster from straws infested with 

Hessian Fly, but as there is doubt about its parasitism on this insect L 

omit consideration of.it for the present. 

DESCRIPTION OF LEPTOPHIDIUM CERVINUM AND L. MARMORA- 

TUM, NEW FISHES FROM DEEP WATER OFF THE ATLANTIC 

AND GULF COASTS. 

By G. BROWN GOODE and TARLETON H. BEAN. 

Leptophidium cervinum, n. s. 

The type (No. 28764, U.S. National Museum), an individual 262™™ 

in length, was taken at “ Fish Hawk” station 941, latitude 40° 01’ N., 
longitude 69° 56’ W., at a depth of 76 fathoms. 

Description.—Body elongate, slender, its greatest height (25™™) 104 

in its total length. 

Head slender, somewhat compressed, its length (40™™) 65 in total 

length. Interorbital area broad, convex, its width equal to the length 

of the snout and 53 in head’s length. Snout sharp, conical, armed with 

a short but sharp spine, and somewhat overhanging the mouth. Eye 

circular, its diameter (10™™) 4 in head’s length, and much exceeding 

the length of the snout. Maxilla extending nearly to the vertical 

through the posterior margin of the orbit, its length (15"™) three-eighths 

of head’s length. Mandible extending behind the same. vertical, its 

length (18"") equal to that of head without its postorbital portion. 

Jaws, vomer and palatines with narrow bands of villiform teeth, some 

of which are noticeably enlarged (not movable). Pseudobranchiz pres- 

ent. Gill-rakers short, 8 below angle of first arch, 4 of which are ru- 

dimentary, the longest (2™™) 5 in diameter of eye. (In L. profundorum 

the gill-rakers are slenderer and longer, though about equally numerous 

on the first arch.) 

Seales in about 11 rows from the origin of the dorsal to the median 

line of the body. 

Ventrals with length (18™") 3in that of head. 

Dorsal origin far back, at a distance from the snout (55™™) 43 in 

total length; at a distance from the eye equal to head’s length. (In ZL. 

profundorum this distance is two-thirds of the head’s length and the first 

ray of the dorsal is nearly over the middle of the extended pectoral; in 

L. cervinum, over its tip, or nearly so.) 

Anal origin with distance from snout (84™") 3in totallength. Length 

of pectoral (19™™) 2 in head’s length and 13 to 14 in that of body (10 in 

LL. marmoratum, 11 in L. profundorum). 
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Seales ornamented with radiating striw, covering densely all parts 

of the fish except the snout and under surface of the head and the fins. 

Lateral line continued almost to the end of the tail. 

Color brownish-yellow, with numerous subcircular spots of white, 

with diameter half that of eye along the upper half of the body. Ver- 

tical fins with narrow black margin. 

Specimens have been collected by the Fish Commission steamers at 

the following stations: 

| | 

: North lati-| West lon- | Depth in | Number of | 
Namber. | Station. tude. | gitude. fathoms. | specimens. | 

| 1 | 28764 ....| 941 | 40° O1/ 69° 56’ 76 11 
28955 i= 2 , 1036 | 39 58 69 30 94 1 yg| 
S2000) sees 2004 | 37 19 45’ | 74 26 06” 102 1 
Seb Wiares 2298 | 35 39 74 52 80 1 
37236 ... 2309 | 35 43 30 74 52 56 8 

1 i | 

Leptophidium marmoratun, n. s. 

The type (No. 37237, U.S. National Museum), an individual 198™ in 

length, was taken at Albatross station 2350 north latitude 23° 10! 39” 

west longitude 82° 20/ 21”, at a depth of 213 fathoms. 

Description.— Body somewhat elongate, stoutish anteriorly, gradually 

tapering, its greatest height (27™™) 74 in total length. 

Head thickish, its length (89™™) 5 in total length. Interorbital area 

broad, convex, its width nearly equal to length of snout, which is very 

slightly less than 5 in head’s length. Snout blunt, spineless. Eye cir- 

cular, the diameter (10™™) 4 in head’s length and somewhat exceeding 

the length of the snout. Maxilla extends to the vertical through the 

posterior margin of the orbit, the mandible far beyond, its length equal 

to that of postorbital portion of head. Teeth on vomer and in the jaws 

in villiform bands, the outer series in the latter slightly enlarged. Pseu- 

dobranchie present. Gill-rakers short, 8 below angle of first arch, the 

longest less than one-half diameter of eye. Branchiostegals 7. Ven- 

trals with length (22™™) as long as postorbital part of head. 

Dorsal origin at distance from snout (44™) contained 43 in total 

length, with 28 rays in a space equal to length of head, counting from 

the origin of the fin. 

Anal origin separated from snout by distance (76™™) 23% in total 

length. 

Length of pectoral (19™™) 2 in head’s length, or 10 in total. 

Seales closely imbricated, ornamented with delicate concentric striz. 

Lateral line apparently complete, about one-fourth distance from dorsal 

to ventral outline. 

Color, yellowish gray, marbled along the entire upper half of head 

and body with olive brown. Dorsal and anal fins with black margins. 
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Leptophidium profundorum, Gill. 

Specimens of Leptophidium profundorum, Gill, were obtained from the 
following stations: 

Number. North latitude. | West longitude. | Depth. 

Fathoms. 
eSxtieadeosdesoocscqneosee 29° 14’ 30” 88° 09’ 30” 68 
| 02's cccieciscaa siete stereisers'ai 28 36 00 85 33 30 111 
2000 cbc crores seco Sones | 23 10 39 82 20 21 213 

| | 

NOTICE OF RECENT ADDITIONS TO THE MARINE INVERTEBRATA 

OF THE NORTHEASTERN COAST OF AMERICA, WITH DESCRIP- 

TIONS OF NEW GENERA AND SPECIES AND CRITICAL REMARKS 

ON OTHERS. 

PART V-—ANNELIDA, ECHINODERMATA, HYDROIDA, TUNICATA. 

By A. E. VERRILL. 

ANNELIDA. 

Polynoé Acaneliz Verrill. 

Verrill, Trans. Conn. Acad., vol. iv, p. 324), pl. 6, figs. 5, 5a, 1881; pl. 14, figs. 

9, Ya, 9b. 

Verrill, Report U. 8. Fish Com. for 1883, [p. 23], pl. 39, figs. 172, 172a, 1726, 

172¢, 1885. 

Body elongated, strongly depressed, moderately wide, widest at about 

the anterior third, tapering to the posterior end, composed of about 

sixty-five setigerous segments. Scales thin, nearly smooth to the naked 

eye, moderately large, but usually leaving the middle of the back un- 

covered, broad-ovate or roundish in form, with a smooth, even margin. 
The surface under a microscope shows numerous minute, blunt, sub- 
conical papille, of nearly uniform size. Head broader than long, with 

the sides well-rounded, narrow posteriorly, strongly bilobed in front, the 

lobes terminating anteriorly in small, conical papille. Eyes large, dark 

blue, the anterior ones about opposite the posterior base of the middle 

antenna; the posterior pair a little behind the middle, looking a little 
backward. Median antenna rather long, the length equal to about three 

times the length of the head, slender, with a rather stout basal article. 

Palpi stout, gradually tapered to the acute tip, smooth, of about the 

same length as the median antenna. The two upper tentacular cirri are 

of nearly the same length as the palpi, but much more slender; the 

inner ones are much smaller, scarcely more than one-third the length of 

the palpi. The ventral cirri of the first segment are long and slender, 

about as wide as the median antenna, and about three-fourths as long. 

The proboscis is large, usually exsert in preserved specimens, dark 

brownish purple in color, with eighteen marginal, pale purple papilla, 

centered with a dark purple line. Dorsal cirri long, slender, smooth, 

delicately tapered, extending beyond the ends of the sete. Ventral 
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cirri much shorter, gradually tapered, small, acute, reaching a little 

beyond the end of the setigerous lobe. The sets are numerous, in 

moderately large clusters; the dorsal fascicles are much smaller than 

the ventral, with much shorter sete, which are scarcely more than one- 

fourth as long as the ventral ones on the posterior segments and about 

a third as long on the anterior ones. The dorsal set radiate in differ- 

ent directions, while the ventral setz are in two groups which are only 

a little divergent. In the preserved specimens the dorsal seta are often 

angular or have the sides more or less concave toward the tips; they are 

crossed by numerous rows of very minute spinules, which do not ex- 

tend quite to the acute tips. The ventral sete have a slender, smooth 

shaft, with a somewhat broader, lanceolate, terminal portion, which is 

closely and sharply spinulated on one side along the broadest part, 

but naked and a little incurved at the acute tip; the lowest ones are 

smaller and have the terminal portion more bent. The diameter of the 

largest of the dorsal setz is about equal to the broadest portion of the 

ventral sete. The color of the setz is translucent, pale amber. ‘The 

seales are translucent, pale yellowish white, usually more or less specked 

or stained with pale orange-brown, and with a somewhat brilliant irides- 

cence in certain lights. The body in the preserved specimens is yel- 

lowish white or pale salmon, with the parapodia a little paler; some- 

times the median dorsal portion of the segments is tinged with purplish 

brown. 

Length of the largest specimens, in alcohol, about 75™™; greatest 

breadth, not including sete, 10™™; with set, 15™™; breadth of head, 

about 1.5™™, 

This species is very abundant on the Gulf Stream slope, off Martha’s 

Vineyard, in deep water, wherever Acanella Normani is found. It lives 

among the close branches near the base of this coral, a dozen, or more 

frequently occurring on a single Acanella. Most of the specimens when 

obtained had cast off many or all of their scales, and many of them had 

lost their posterior segments. 

This species is readily distinguished from most of our other species 

of Polynoé by the very elongated form of the body, composed of an un- 

usual number of segments, and the large, dark purple proboscis. It 

resembles, in general appearance, P. spinulosa V., with which it is often 

associated, more than any other species. 

Stations 594 and 895, in 365, 238 fathoms, 1880, abundant. Also from 

numerous other stations in 146 to 500 fathoms, in later years. 

Polynoé aurantiaca Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 14, figs. 8, 8a, 8b. 

Verrill, Report U.S. Fish Com. for 1883, [p. 23], pl. 40, figs. 173, 173a. 

Body large, stout, broad, tapering somewhat posteriorly, composed 

of 35 to 37 setigerous segments, covered entirely with 16 to 18 pairs of 

smooth, thin scales, of which the last two pairs are very small; the first 

pair rounded; the rest broad reniform, Color bright orange-red, when 
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living. Head small, prominent, convex above, rounded laterally, nar- 

rowed posteriorly and in front; the lateral lobes pass directly into the 

basal article of the lateral antennve, while the base of the median one 

is scarcely larger, and directly between them. Eyes blue, situated on 

the convex lateral surfaces of the head; the anterior ones are a little 

the larger, looking outward and slightly forward, the posterior ones 

looking outward and backward. Antenne remarkably small, smooth, 

acute; the median one, with its base, is scarcely longer than the head ; 

the jateral ones are about one-fourth shorter. Tentacular cirri also 

small, the long one rather larger and nearly twice as long as the median 

antenna, and exceeding the length of the head, smooth, with acuminate 

tip. The other cirri are similar to the lateral antenn in size and ap- 

pearance, and, like them, are tipped with dark pigment. Elytra are 

borne on segments 1, 3,4,6,8, . . . 22,25,28, &c. They are large, 

broad-reniform, very thin and soft, translucent, perfectly smooth and 

without fringe. Dorsal cirri well-developed, resembling the large ten- 

tacular cirri in size and appearance, abruptly acuminate at the tip, and 

scarcely smaller below it. Parapodia large and stout; setigerous lobe 

of the lower ramus with two swollen lips, giving exit to a small upper 

fascicle of slender, acute, sparingly serrulate, golden seta, and a few 

lower ones, which are stouter and nearly smooth. Upper ramus repre- 

sented by a sinall rounded papilla, without sete. Ventral cirrus small, 

short, acute, tipped with brown. Ventral papillz small, but distinct, 

at the origin of the parapodia. Posterior segments and appendages 

very small. Length 40 to 50™™ or more. 

Lives among the tentacles of large actinians (Bolocera Tuedie). 

Stations 879 and 880, in 225 and 252 fathoms, 1880, and at numerous 

other localities in subsequent seasons, in 160 to 317 fathoms. 

Leanira robusta Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 14, figs. 10, 10a, 100. 

Verrill, Report U. S. Fish Com. for 1883, pl. 41, fig. 173, 1885. 

Body large, stout, tetragonal, resembling Leanira tetragona. Para- 

podia with a large dorsal branchial lobe, rather longer than the setig- 

erous lobe, from which it is separated by a rather wide interval, which 

is covered by large cilia. Upper setigerous lobe rather small, lanceo- 

late, nearly as long as the lower, with a short dorsal cirrus, and with a 

superior cluster of slender cirriform processes. Lower setigerous lobe 

much larger and broader than the superior one, blunt at the tip, with 

a slender ventral cirrus, a large superior and a small inferior group of 

cirriform processes. Dorsal sete very slender, a little enlarged and 

spinulose on each side, near the end, and tapered to a very acute tip. 

Ventral setee much stouter and somewhat longer, with a slender, taper- 

ing, very acute terminal article. 

Stations 873, 876, 877, off Martha’s Vineyard, in 100 to 126 fathoms, 

1880, and at several other stations in subsequent years. 
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Amphinome Lepadis Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 23, fig. 3. 

Body stout, appearing squarish, broadest in the middle, tapering both 

ways, convex above. Head small, slightly bilobed in front. Caruncle 

cordate, as seen from above, with thickened edges, the emargination in 

front at the origin of the middle antenna; two front antenne orange, 

directed forward, tapered, subacute, about equal in size and length to 

the median, and about equal to the breadth of the head, or buccal seg- 
ment, two lateral antenne stouter, rather shorter, bent downward. Two 

first setigerous segments have no gills, but below the sets in each ramus 

is a cirrus; the upper ones are like the antenne in size and length, and 

as long as the sete ; ventral ones smaller, tapered, all orange, with pale 

tips; setz white, brittle. Branchiz begin on the third setigerous seg- 

ment. They are large and finely arborescently branched; color deep 

brown, with orange tips; stems short, dark brown. Back dark pur- 

plish brown, with bluish luster. 

The largest specimens are 70™™ to 100™™ long; 12™™ broad. 

Taken on floating timber in the Gulf Stream, among goose-barnacles 

(Lepas). In confinement it continually crawled in and out of Teredo 

burrows. 

Leodice Benedicti Verrill, sp. nov. 

This species somewhat resembles L. polybranchia, but is more slender 

in form, much less thickened anteriorly. It has much fewer branchie, 

which do not extend to the middle of the body. The superior antenne 

are much longer and more slender. The buccal segment is much smaller 

and shorter. 

The body is moderately large, not very stout, broadest along the an- 

terior third, narrowing toward the head and gradually tapering toward 

the tail. The anterior segments, back to about the eighth, are strongly 

convex dorsally, while those which succeed are depressed and broader. 

The segments along the middle and posterior regions of the body are 

more elongated than the anterior ones, but the latter are not so short 

and crowded as in L. polybranchia. The branchiz commence on the third 

body-segment, as simple slender cirri, and become pectinate on the fifth; 

they occur on about thirty segments. The anterior ones are pectinate, 

with about six long, slender papille#; farther back, on the eighth seg- 

ment, they become much larger, in length being equal to about one-half 

the breadth of the body, and bear twenty or more long, slender, taper- 

ing papille. The head is short, thick, and slightly bilobed or emarginate 

in front. It bears five slender tapering antenne, of which the median- 

dorsal and outer-lateral ones are much shorter than the superior-lateral 

pair. The latter, when turned back, reach to about the tenth body-seg- 

ment; they are very long, slender, and delicately tapered. The median 

antenna, in the specimen examined, is about equal in length to the outer 

lateral, and is not more than one-eighth the length of the superior lat- 
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eral antenne. (In the specimen described it may have been lost and 
reproduced.) The eyes are black, rather conspicuous, and situated be- 

tween the bases of the lateral antenne. The anterior part of the buccal 

segment is not much elongated on the dorsal side, or scarcely longer than 

the posterior half; its anterior dorsal margin is deeply concave behind 

the antennz, but on the sides advances toward the anterior margin of 

the head so as to partially cover the eyes and sides of the head. The 

posterior portion of the buccal segment is about equal in length to the 

succeeding segments, it bears a pair of slender, tapering tentacular 

cirri, Which extend forward to the front margin of the head and are 

about equal in length to the lateral antennz, though somewhat more 

slender. The parapodia of the first segment are small and have a small, 

conical, tapering, dorsal cirrus and a ventral cirrus of the same form, 

but shorter and less acute at tip; the setigerous lobe is rudimentary. 

On the next two segments the dorsal cirrus becomes long, slender, and 

tapered to the tip, and the ventral cirrus is elongated, round, somewhat 

fusiform and subacute at tip. The setigerous lobe on the second seg- 

ment is small and bears a cluster of sete ; it increases in size and num- 

ber of setz on the following segments. On the sixth and succeeding 

segments the ventral cirrus has the base thickened and swollen; this 

gradually increases in size, while the terminal portion diminishes in 

length and becomes reduced to a low, conical tubercle, but on the pos- 

terior segments it again becomes a small, round, tapered papilla. The 

caudal cirri are long, very slender, tapered to a fine tip, about equal in 

length to the twelve last segments. 

Station 865, 1880, and 943, 1881, in 65 and 157 fathoms. 
This species is named in honor of Mr. J. E. Benedict, of the United 

States Fish Commission. 

Leodice polybranchia Verrill. 

Verrill, Proc. U. S. Nat. Mus., vol. iii, p. 357, 1880. 

Verrill, Trans. Conn. Acad., vol. iv, p. 323, pl. 14, figs. 7, 7a, 7b. 

Verrill, Report U. S. Fish Com. for 1883, [p. 22], pl. 41, fig. 180, a, b, 1885. 

Body large, much elongated, composed of very numerous short seg- 

ments, much thickened and rounded anteriorly; somewhat depressed 

and tapered in the middle and posterior regions. The anterior segments 

are much shorter and closer than those behind the middle. The dorsal 

surface of the anterior portion of the body is convex; the ventral sur- 

face usually has a shallow median groove. The body is broadest a 

short distance back from the head, gradually increasing in breadth from 

the buccal segment to the tenth to twelfth body-segments. 

The head is short, rather narrow, deeply emarginate or bilobed in 

front, and bears five slender, tapering antenne, of which the three up- 

per are nearly equal and about three or four times as long as the lateral 

ones. The two frontal lobes or palpi are broadly rounded in front, 

thick, and turned somewhat downward. ‘The buceal segment bears on 
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its short posterior annulation a pair of slender, tapering tentacular 

cirri, which are about equal in length to the lateral antenn, and when 

directed forward their tips extend beyond the bases of the superior 

antenne. The eyes are small, not conspicuous, and situated between 

the bases of the two outer antenne. The head in preserved specimens 

is often concealed as far as the eyes at the bases of the antenna, by 

being retracted beneath the free anterior edge of the large buccal seg- 

ment, which is about as long as the four succeeding segments. The 

branchize commence on the sixth body-segment and extend to near the 

posterior end of the body, only about five of the caudal segments being 

without them. The gills when best developed are pectinate, with about 

eight long, slender papillae. The parapodia of the first four or five 

anterior segments bear a long, slender, tapering, dorsal cirrus; a 

much shorter, obtuse, papilliform ventral cirrus; and a small, short, 

round, setigerous lobe. On the sixth and succeeding segments the 

ventral cirrus becomes a low, rounded or oblong tubercle, surmounted 

by a minute papilla, but on the posterior segments the ventral cirrus 

again becomes an elongated, conical, obtuse papilla. The dorsal cirri 

decrease in length from the second segment backward, but those on the 
seven anterior segments are distinctly longer than those that succeed 

them. The setigerous lobe increases in size from the anterior segments 

backward. The sete on the anterior segments are few and small, but 

increase in number and size on the succeeding segments. The caudal 

cirri are moderately long, slender, acute, in length somewhat exceeding 

the tentacular cirri. 
Stations 865, 871, 872, in 65 to 115 fathoms, 1880; station 950, in 71 

fathoms, 1881; stations 1092 and 1109, in 202 and 89 fathoms, 1882, 

and at many other stations in later years, in 60 to 258 fathoms. 

Hyalinecia artifex Verrill. 

Verrill, Proc. U. S. Nat. Mus., vol. iii, p. 358, 1880. 

Verrill, Trans. Conn. Acad., vol. iv, p. 323, pl. 14, figs. 6-6d; pl. 17, figs. 14, a, 

b, 14a, 1881. 
Verrill, Bull. Mus. Comp. Zool., vol. xi, p. 45, pl. 6, figs.1, g, h, k, 7, 7, 1883. 

Verrill, Report U. 8. Fish Com. [p. 22], pl. 41, figs. 178, a, 6, 178a, 179, a, B, «, 

d,e; pl. 44, fig. 177, 1885. 

Body much elongated, composed of very numerous segments, broad 

and strongly depressed, except near the anterior end, where the body 

becomes narrower and thicker to the buecal segment, which is nearly 

as high as broad. The anterior segments are much longer than those 

farther back, strongly convex above, and with a broad and deep ventral 

furrow in the preserved specimens. These segments are widest and 

somewhat swollen at the front edge, narrowing backward in the middle 
and posterior regions ; the segments are short and closely crowded, less 

convex above, nearly flat, and with a shallow groove beneath; these 

segments have only a slight constriction between them on the dorsal 

and ventral surfaces, while those of the anterior region have a much 
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more marked constriction. The post-buccal segment is longer and 

somewhat broader than those which succeed it; its breadth on the ven- 

tral surface is more marked than on the dorsal, the sides are swollen 

and extend forward to the parapodia, which are very large and conspic- 

uously directed forward and downward so as to have a somewhat claw- 

like appearance; the dorsal margin of this segment is nearly transverse, 

but often has a slight median lobe; the outline on the ventral side is 

deeply concave. The next segment and its appendages are also larger 

than those which follow, but not so conspicuously different as the post- 

buceal; its parapodia are large and project forward, but not so strongly 

as the preceding ones; dorsally it does not differ much from those which 

follow, but on the ventral side it is somewhat longer and is only par- 

tially crossed by the ventral groove. The next two or three segments 

show a transition to the ordinary segments of the anterior region, the 
parapodia becoming less prominent and less turned forward, while the 

ventral cirrus becomes gradually reduced in length. The buccal seg- 

ment is narrower and shorter than the post-buccal, and bears no ap- 

pendages. 
The cephalic lobe is short, narrower than the buccal segment, and 

bears five long, slender, tapering antenne, which are arranged nearly 

in a transverse line; of these the three upper are nearly equal in length, 

while the lateral ones are about one-third the length of the others; all 

have large, conspicuous, basal articles, which are crossed. by about 

three conspicuous annulations. The two frontal antenne are in the 

form of small, short, rounded, obtuse verruce, standing out close to- 

gether from the anterior margin of the head. The palpi are more than 

twice as large as the frontal antenne, and situated just below ; they are 

short, thick, rounded verruce in contact at their bases, directed forward 

and downward in front of the mouth. No eyes are distinctly visible 

in preserved specimens, although there are irregular patches of black 

pigment around the bases of the antenne.. In the preserved speci- 

mens two hard, white, acute maxillary plates are usually protruded just 

below the wrinkled and papillose lower lip, which surrounds them on 

the lower side like a collar. The parapodia of the post-buccal segment 

are large, conical, with swollen bases turned forward and downward and 
strongly transversely wrinkled or annulated around the base; they 

bear a slender, tapering dorsal cirrus about the middle of the upper side, 

and a ‘similar, somewhat shorter, ventral cirrus close to the base be- 

neath ; the setigerous lobe is large, swollen, obtuse, and bilobed at the 

end, the upper lobe being flat, obtuse, concave beneath, while the lower 

posterior lobe is in the form of a small conical papilla of equal length close 

to the tip; the sete are amber-colored, usually about three in number, 

large, stout, spine-like, and curved somewhat downward toward the 

tip; part of these are usually broken or wanting. On the next segment 

the parapodia are decidedly smaller and less turned forward; the dorsal 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 431 

cirrus is somewhat longer and rises nearer the base; the ventral cirrus 

is nearly as large, but not quite so long as the dorsal, and the setigerous 

lobe is bilabiate, with the two lips less unequal in size; the posterior one 

is flattened and a little longer and narrower than the anterior, which is 

obtusely rounded at the tip. The sete are more slender, more numer- 

ous, less spine-like than in the preceding segments. The parapodia of 

the third segment are a little smaller than the second, with the dorsal 

and ventral cirri nearly the same, but the posterior lip of the setigerous 

lobe becomes decidedly longer, narrower and more tapered, consid- 

erably longer than the anterior lip, which is short, flat, and obtusely 

rounded at the end; the sets form a fascicle of four or five, and are 
more siender and acute. The parapodia of the fourth segment differ 

from those of the third in having the ventral cirrus much reduced in 

length in the form of a short, somewhat compressed, obtuse papilla 

slightly separated from the base of the setigerous lobe; the length of 

the posterior lip of the setigerous lobe is also increased, while the ante- 
rior one is more reduced. 

On the fifth segment the ventral cirrus becomes still shorter, broader, 

and more verruciform, while the posterior lip of the setigerous lobe 

becomes slender, tapering, and cirriform, but the anterior lip becomes 

more rudimentary. On the succeeding segments the vertral cirrus be- 

comes more and more reduced in length and increased in transverse 

breadth, in the form of a broad, low wart or cushion, below the bases 

of the parapodia, which beyond about the twenty-fifth is decidedly 

broadest in a transverse direction. The branchiz commence at about 

the twenty-eighth segment in the form of a long, slender, tapering cir- 

rus arising from the base of the dorsal cirrus, which it at first equals 

or somewhat exceeds in size and length. Farther back the branchize 

increase in size and length, while the dorsal cirri gradually decrease, 

so that along the middle region of the body the branchia is long 

and slender, equal in length to about one-half the breadth of the body, 

while the dorsal cirrus is a small, slender, tapered papilla, not more 

than one-eighth aslong. The caudal segment is small, narrow, rounded 

or truncate at the end, and bears two long, slender caudal cirri, nearly 

as long as the longest antennz but much more slender. 

The color of preserved specimens is light yellow, usually with a brill- 

iant iridescence anteriorly, and usually with a dark brown median dor- 

sal stripe consisting of two rows of spots, a pair to each segment, but 

the median stripe is not unfrequently absent, especially on the anterior 

segments. 

Stations 869, 879, 880, 881, 894 in 192 to 365 fathoms, 1880. Also taken 

in great abundance at many stations in subsequent seasons by the Fish 

Hawk and Albatross, in 110 to 500 fathoms. Among others at stations 

2170, 2175, 2178, 2200, in 148 to 452 fathoms, 1884, at all of which it was 

abundant. 
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Nothria conchyphila Verrill. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 23, fig. 4, 1881. 

Verrill, Report U.S. Fish Com. for 1883, [p. 22], pl. 41, fig. 181, 1885. 

Body elongated, depressed, narrow and slender, of nearly uniform 

width throughout the’ greater part of its length. The head is moder- 

ately large, short, nearly as broad as the buccal segment. The median 

and upper lateral antenne are long, slender, gradually tapered, with a 

large basal portion composed of seven, eight, or more annulations. 

The outer lateral antennz are similar in form, but are scarcely more 

than half as long as the upper lateral ones. The buccal segment is 

large, longer, but not so wide as the first body-segment; it is broadest 

in front and tapers backward to the suture, and bears near its front 

dorsal margin a pair of small, fusiform tenacular cirri, which scarcely 

reach forward to the bases of the antenne. The first body-segment is 

larger than those that succeed it, broadest anteriorly, narrowed poster- 

iorly to the suture; it bears large, prominent parapodia, which turn 

somewhat forward and downward. These bear rather long dorsal cirri, 

rising from beyond the middle of the dorsal side, and a similar but 

somewhat shorter, slender ventral cirrus, with a cirriform setigerous 

lobe and a small cluster of sete between them. The two succeeding 

pairs of parapodia are similar in form and structure, but are less turned 

forward, and bear larger fascicles of sete. Branchiz commence on the 

fifth body-segment and have at first three or four divisions; farther 
back they increase in size and number of pinne. 

Stations 865 to 867 in 64 to 65 fathoms, abundant, and at station 895 

in 238° fathoms, 1880; also taken in great abundance at many other 
stations in subsequent seasons by the Fish Hawk and Albatross, in 65 

to 350 fathoms. Especially abundant off Chesapeake Bay and Cape 

Hatteras in 60 to 100 fathoms. 

Notophyllum Americanum Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 23, figs. 7, 7a. 

Verrill, Report U. 8. Fish Com. for 1883, pl. 40, fig. 184, 1885. 

Body rather large, elongated, composed of numerous segments, some- 

what narrowed toward the head, abruptly narrowed and obtuse at the 

posterior end. Head rather small, subtruncate posteriorly, somewhat 

narrowed and obtuse anteriorly, broadest across the eyes, which are 

large, situated near the posterior angles, and project somewhat beyond 

the margin of the head. Four frontal antennex nearly equal, somewhat 

fusiform, tapered to the tip, in length about equal to the head, each with 

a dark green spot in the middle. Median antenna much longer than 

the frontal, similar in shape, and with a similar median spot; it arises 

from between the eyes. Tentacular cirri four on each side, the two an- 

terior shorter, scarcely more than half the length of the two posterior, 

but about one-third longer than the median antenna. The two poste- 

rior tentacular cirri are rather large, stout, regularly tapered, and about 

four times the length of the median antenna. Behind the posterior 
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dorsal border and at the base of the upper tentacular cirri there is, on 

each side, a cluster of small papilla, about five in each cluster. Cau- 

dal cirri two, small, rather obtuse, papilliform, projecting but slightly 

beyond the posterior parapodia, and shorter and more obtuse than the 

frontalantenne. The parapodia bear very large dorsal branchiz, which 

are broadly rounded, imbricated, and almost completely cover the back ; 

the anterior pair are smaller, narrower, and more ovate than those that 

succeed them. The posterior branchizw are more crowded and more 

closely imbricated than the anterior ones, and entirely conceal the dor- 

sal surface of the body. Color very dark green. 

Off Martha’s Vineyard, in 100 fathoms, 1881. U.S. Fish Commission 

steamer Fish Hawk. 

Anaitis formosa Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 23, fig. 8. 

Body moderately large, rather slender, tapered to both ends. Head 

moderately large, somewhat pentagonal in outline; it is broadest oppo- 

site the eyes, which are situated close to the lateral angles, a little be- 

hind the middle. From the laterai angles the head narrows rapidly to 

the anterior end, which is small and obtusely rounded ; posteriorly the 

head narrows less, and the posterior border is subtruncated in the mid- 

dle. Eyes rather large, wide apart, black. Frontal antenne four, sub- 

eaual, small, slender, tapered to acute tips; their length is less than 

the breadth of the head. Proboscis, as seen extended, is narrow, cylin- 

drical, and covered with rather large, prominent, obtuse papillae. Buce- 

cal segment is large, broader than the head, and extends forward on 

the sides of the head to the lateral angles. Tentacular cirri four on 

each side, similar in form, the two superior ones somewhat longer than 

the two inferior; they are all thickened a short distance above the 

base, and then taper gradually to the short acute tips. The longer 

ones are in length as long as the head and buccal segment together, 

and extend back to the fourth body-segment in alcoholic specimens. 

The branchiz on the first few segments are rather small, ovate ; farther. 
back they gradually increase in size until at the eighth they become 

large, broad-ovate, with the ends well rounded, and conceal the para- 

podia and a considerable portion of the dorsal surface of the body. 

Color, pale green, crossed by two conspicuous bands of much darker 

green on the seventh and eighth body-segments. 

Vineyard Sound, Massachusetts, in shallow water; also taken at the 

surface, August 1, 1881. 

Anaitis picta Verrill sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 14, figs. 1, la, 1881. 

Body of moderate size, rather slender, gradually narrowed anteri- 

orly, broader and obtusely rounded at the posterior end. Head rounded 

Proc. Nat. Mus, 85 28 
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laterally, subtruncate posteriorly, broadest near the posterior end, some- 
what narrowed to the anterior end, which is subtruncate and rather 

broad; the lateral and posterior angles are well-rounded. Frontal an- 

tenn small, very slender, equal in length to scarcely more than half the 

breadth of the head. Eyes moderately large, situated near the lateral 

angles, at about the posterior third of the head. Buccal segment large, 

broader than the head, extending forward on the sides of the head be- 
yond the eyes. Tentacular cirri unequal, the two inferior pairs much 

shorter than the two superior ones; all are thickened or somewhat 

swollen above the basal article, and then taper gradually to a slender, 

acuminate tip. The two inferior pairs are nearly as long as the head, 

the two superior ones about one-third longer; all have a well-de- 

fined basal article. The second superior pair evidently arise from the 

first body-segment. The caudal cirri are very small, scarcely project- 
ing beyond the end of the body, and are of a short elliptical or oblong 

form, obtuse at the end. The branchize on the anterior segments are 
rather small, obovate, narrowest at the basal end, broadly rounded 
distally, each with a distinct dark green spot in the middle; farther 

back they gradually become much larger and broader; posteriorly they 

become broad-ovate, broadest near the basal end and narrowed distally. 

The setze are very long and numerous, in large fascicles, which project 

far beyond the branchiz and ends of the parapodia. 

The ground-color of the body is pale green or greenish white; along 

the back are three rows of dark green spots, one row occupying the 

median line, with a transverse elliptical spot on each segment; the lat- 
eral rows are formed by a spot on the sides of each segment, just at the 

bases of the parapodia. Each branchia has also a dark green spot in the 

center, which gives the appearance of a dark-green line of spots when 

the branchice lie back in regular imbricated order. On the sixth, sev- 
enth, and eighth body-segments there is an appearance of a broad, 

transverse, interrupted band of dark green color, produced by an 

iecrease in the size of the median dorsal spots, which become so large 

as to coalesce more or less. When closely examined, however, this 

band can be separated into its constituent spots, separated by paler in- 

tervals. 

Vineyard Sound, Mass., 1882, in shallow water. 

This species is closely related to A.speciosa. It may be distinguished 

by the more slender body; the more heart-shaped head ; the longer and 

narrower form of the branchiew; and by the different coloration, es- 

pecially in wanting the clearly-defined band on the seventh and eighth 

segments, seen in the latter. 

Castalia cincinnata Verrill, sp. nov. 

Body with about forty-six setigerous segments, thickest near the head, 

tapering back to the narrow, caudal segments. Dorsal surface very con- 

vex and prominent, with a median dorsal groove; lower side flat. Para- 
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podia elongated, prominent, directed rather downward; sete numer- 
ous and long, pale yellow, with a slender terminal article. Head 

broader than long, truncate or slightly emarginate in front, with the 

angles prolonged in the form of stout, tapered tentacles, nearly as long 

as the breadth of the head; hind border narrower. Eyes four, dark- 

brown, reniform, two anterior twice larger and a little farther apart 

than the posterior, with a distinct, transparent front lens ; the two pairs 

very little separated. Proboscis short, swollen, with a circle of about 

twelve small, conical papillz at the edge, as expanded, and a small, 

raised, lateral lobe at the base, on each side. Frontal antennz close 

to the lateral on each side, much more slender, of about the same 

length; three pairs of slender tentacular cirri on each side, crowded 

together, the three upper ones with short, basal joints, very long, 

thread-like, much longer than the dorsal cirri; these stand above the 

line of the parapodia. The two first pairs of dorsal cirri are similar 

in size and length, and also have very large basal joints, more promi- 

nent than those of the following ones, which are slender and mode- 

rately long. All the cirri are transversely annulated, but not beaded. 

Near the tip of the parapodia, above, is a small conical cirrus, and an- 

other occurs on the lower side at the tip. 

Ventral cirrus small, slender, not very long, situated beyond the mid- 

dle of the parapodia. The papille on the proboscis are about four dor- 

sal and four on each side, apparently with none on the ventral side, 

where there is a groove. 

Total length in alcohol 18™, 

Station 871, in 115 fathoms, 1880; station 925, in 229 fathoms, 1881; 
station 2021, in 179 fathoms, 1883. 

Syllis spongiphila Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 24, figs. 10, 10a, 1881. 

Verrill, Report U. S. Fish Com. for 1883, pl. 42, fig. 183, a, 1885. 

A large, stout species, composed of numerous segments, which are 

separated by well-marked constrictions. Head short, broad, nearly 

semicircular in outline, with the middle of the posterior dorsal edge a 

little produced backwards in the form of a very obtuse, rounded lobe. 

Hyes four, the anterior larger and farther apart, situated near the outer 

bases of the lateral antennz; the posterior pair are situated behind the 

bases of the same antenne. The palpi are large, prominent, projecting 

forward in the form of broad, ovate, flattened lobes, which in length 
considerably exceed the length of the head; their outer-posterior edges 

are broadly rounded, projecting somewhat beyond the margin of the 

head, while the anterior ends are narrowed, but obtusely rounded at 

the tips. The odd median antenna is rather long, rising from the pos- 

terior margin of the head, and, like the lateral antenne, it is regularly 

beaded. The lateral antenne are about two-thirds as long as the median 

and somewhat more slender. The tentacular cirri are nearly equal and 
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similar in size, Jength, and beading to the median antenna. The dor- 
sal cirri on the first body-segment are stouter and nearly twice as long 

as the median antenna, which they resemble in form and the character 

of the beading. On the succeeding segments the dorsal cirri are similar 

in structure, size, and appearance, but some are considerably shorter 

than others, with some indications of alternation in length, which, how- 
ever, does not appear to be regular; but the cirri of the second segment 
appear to be one-third shorter than those of the first segment. The 

ventral cirri are short, tapered, and scarcely exceed the setigerous lobe. 

The sete are numerous, not very long, nor very slender, with a small 

acute-triangular terminal article, which is minutely bidentate at tip. 

Pharynx large, crooked, extending through about seven body-segments, 

armed near the anterior end by a single small, sharp, conical tooth. 
Color yellowish white. Length about 25™™, 

Off Martha’s Vineyard to Cape Hatteras, common and often very 

abundant among sponges and hydroids in 65 to 125 fathoms. 

Ophioglycera, gen. nov. 

Head large, ovate, obtuse, depressed; divided into two parts by a con- 

striction in front of the eyes, the posterior portion with a raised middle 

area. Antenne none. Hyes minute. Proboscis long, armed with a 

ring of denticles, and a large jaw on each side having several teeth, 

unequal in size; and with a circle of soft papille around the orifice. 

Body large and stout, consisting of very numerous well-defined seg- 

ments, and divided into two well-marked regions; the anterior region is 

shorter and more rounded than the posterior, and consists of shorter 
segments, with very different parapodia, those of the anterior region 

having prominent, elongated cirri, above and below, with a small, in- 

termediate, three-parted, inferior setigerous lobe, bearing a small fasci- 

cle of setzw; upper setigerous lobe rudimentary. The posterior para- 

podia are much larger, and divided into two flattened, bilobed branches, 

separated by a rounded space; the lower ramus bears a ventral cirrus, 

and each bears a large fascicle of sete. 

Ophioglycera gigantea Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 15, figs. 1, la, 1b; pl. 25, fig. 1; 1881. 

Verrill, Report U. 8. Fish Com. for 1883, pl. 42, figs. 185, 185a, 1885. 

Body large, very long, stout, anterior region subterete, narrower than 

the posterior, which is broad and depressed. Head, in the living speci- 

mens, ovate, longer than broad, narrowed, but obtusely rounded in 

front, smooth, but with two slightly-marked longitudinal grooves, which 

terminate in two small pits at the posterior dorsal border; four small 

specks, which are probably rudimentary eyes, form a quadrangle on the 

posterior segment of the head. In an alcoholic specimen, especially 

when the proboscis is protruded, the head-lobe becomes much shorter 

and subtriangular, with the tip obtuse. The buccal segment is similar 

to the six succeeding ones. 
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The first seven pairs of parapodia are smaller than the following 

ones, but are two-branched; the lower branch is divided into distinct, 
terminal lobes, and bears a ventral cirrus and a small fascicle of sete; 

the upper branch is swollen, papilliform, and turned upward. The suc- 

ceeding segments of the anterior region increase successively in size, 

and bear larger parapodia. These parapodia have a long, ligulate ven- 

tral cirrus, longer than the setigerous lobe; the setigerous portion 

bears two groups of sete, and is divided into three tapering lobes, two 

of which terminate the anterior lip and are smaller than the posterior 

lip. At about the fifty-eighth segment the small, acute, papilliform, 

superior lobe appears; this contains a small fascicle of short sete. Aris- 

ing from the superior side of the parapodia, close to the base, there is 

an elongated, flattened, tapering, acute, ligulate process, with the tip 

directed upward; this is similar to the ventral cirrus in size and length. 

Farther back, beyond the seventy-fifth segment, the upper dorsal ligula 

develops a lobe or auricle on its upper side, near the base, which be- 

comes more prominent further back, where the terminal portion of the 

ligula becomes reduced in size. At about the ninetieth segment there 

is an abrupt change in the form and size of the body and parapodia; be- 

yond this point the segments are much broader and more depressed ; 

the median dorsal field is smooth and nearly continuous, and nearly 

similar to that of the anterior region, each segment being marked by two 

distinct transverse lines ; the lateral fields above the parapodia are broad 

and deeply incised between the segments. 

The ventral surface has, as in the anterior region, a broad and deep, 

concave groove, bordered on each side by a raised, rounded ridge; the 

lateral portion is much more prominent than on the anterior region. 

The parapodia of this region are prominently two-branched, the ventral 

branch being much larger, and separated from the dorsal branch by a 

rather wide, rounded interval, appearing like a furrow along the sides; 

the dorsal branch consists of a swollen, conical, setigerous lobe, bearing 

a broad cluster of very slender sete arising somewhat in two groups, 

and a broad, swollen, dorsal ligula, with a distinct lobe at the base on 

the dorsal side, and a prominent, papilliform tip. The inferior branch 

has a large, prominent setigerous lobe, divided at the end into two 

distinct, tapering, acute, anterior lips, and a broad, flattened, spatulate, 

posterior lip, terminating in a small, central, acute papilla; between 

these lips is a broad, fan-shaped fascicle of slender, capillary sete, much 

longer than those of the dorsal branch. The ventral ligula is as long 

as the setigerous lobe and arises from about the middle of the lower 

edge; itis swollen at the base, flattened toward the end, somewhat 

faleate, tapering to near the end, which is obliquely subtruncate and 

ends in a small papilliform tip. Close to the base of the parapodia and 

at some distance from the ligula there is a very small papilliform organ. 

Towards the posterior end of the body this becomes larger and more 

prominent. The posterior parapodia have the dorsal branch nearly as 
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large as the ventral, with the setigerous lobe and the superior ligula 
nearly equal in size and both lanceolate; the ventral ligula is shorter, 

more flattened, and lanceolate in form, with a tapering tip. The dorsal 

fascicle of setze becomes very small and inconspicuous, posteriorly. 

The parapodia on the segments close to the end become much smaller. 

The last segment is small, rounded, papilliform, and has a small, central 

orifice ; in the living specimens it bore two small caudal cirri. 
The proboscis is large and clavate when exserted, with the surface 

nearly smooth, but showing minute granules under a lens. Around the 

orifice there is a circle of a Jarger, soft, blunt papille ; within these is 
a ring of minute, black denticles, mostly two-lobed at the tip, and a 

much larger jaw on each side, terminating in five sharp, recurved, un- 

equal denticles. These jaws are surrounded at the base by a special 

circle of soft papille. 

Color of the specimens, in alcohol, dark brownish olive, becoming 

somewhat glaucous blue on the segments, and with a somewhat lustrous 

surface. The lower surface is more yellowish, with the median groove 

and transverse lines, corresponding to the segments and intervals be- 

tween them, glaucous blue. In life the surface has a brilliant metallic 

luster. 
The first and much the largest specimen was taken in the evening in 

the harbor of Newport, R. I., swimming at the surface, by Master 

Willie Gray, August, 1880. This specimen was 20 inches in length and 

nearly one-half an inch in greatest breadth. 

Polydora tubifex Verrill, sp. nov. 

Tentacles very long and slender, of nearly uniform breadth through- 

out, but slightly tapered, the edges crenulated. Head with the central 

lobe narrow, prominent, in the usual state emarginate or bilobed an- 

teriorly, with the lobes short and rounded ; posteriorly extending back 

on the first segment to a blunt point. Eyes four, nearly in a transverse 

line, the outer ones a little farther forward, often with an additional 

small black spot on each side. Lateral lobes of the head (or buccal seg- 

ment) large, thick, and swollen, laterally and beneath. Four anterior 

segments with short appendages and papilliform dorsal cirri, and with 

long capillary sete; fifth segment with a small upper fascicle of slender, 

capillary sete and a lower one of rather small and slender spines; 

sixth segment with short appendages; on the seventh, the branchiz com- 

mence as short, flat, blunt, rounded organs, strongly ciliated; farther 

back they become longer, ligulate, scarcely tapered, or sometimes even 

broadest distally, in length equal to about half the breadth of the body ; 

they extend to near the tail. Caudal appendage small, consisting of 

four short, blunt lobes; the lower ones slightly prolonged ventrally. 

Color pale yellow or salmon, with bright red vessels ; on the anterior 

five or six segments there are often, on each side, greenish black, linear, 

transverse marks on the anterior side of the parapodia or between the 

segments. Antenne, pale greenish. 
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Length, 24™™ to 36™"; diameter about 1™™. 

This species constructs long, slender, straight, round tubes of fine 

sand and mud, 48 to 70™™ long ; 1™™ in diameter, found on a bottom of 

sandy mud, in from 1 to 5 fathoms, Wood’s Holi, Mass., September 6, 

1884. 
This species is easily distinguished from all others known on our 

shores by having the four eyes nearly in a transverse row. The larve 

in various stages of growth were taken at tbe surface, in the evening, 

in the harbor of Wood’s Holl, during August and September. 

Ammochares artifex Verrill, sp. nov. 

Head appendages partly forked and partly bifurcate, white, the two 

dorsal longest, bifureate, with about six divisions, which are blunt, the 

length about one-half the diameter of the body; the upper-lateral pair 

are shorter, but also bifurcate, with four small, short, blunt branches ; 

below these are two shorter, smaller, lateral pairs, only once forked. 

Head obliquely truncate in front, with the mouth terminal. Two first 

setigerous segments are coalescent with the head, short, with an upper 

fascicle of slender acute sete, but no lower ones ; on the third setigerous 

segment there is a long and broad band of uncini, and a group of slen- 

der sete above. Several segments are long and round, not distinctly 

separated by a sulcus; several anteanal segments are short and indis- 

tinct, three, four, or more bearing sete; anal segment simple, with 

minute papille. 

Color anteriorly whitish, the head and buccal segment reddish, with 

a pale ring behind the tentacles; toward the posterior end the segments 

are pale flesh-color, translucent, showing the red vessels, and an orange, 

internal, convoluted organ. 

This species constructs a long, slender, flexible tube, covered with 

small imbricated grains of sand, which are attached only by their inner 

ends, so as to be freely movable, one upon another, when the worm is 

in motion. 

Off Cape Cod, at station 322, in 67 fathoms, 1879. 

Leprea abyssicola Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 20, figs. 3, 3a; pl. 27, fig. 2. 

Verrill, Report U. S. Fish Com. for 1883, pl. 43, figs. 187, 187a, b, 1885. 

Body large, elongated, composed of numerous segments, tapering 

gradually to the posterior end. Many of the segments of the posterior 

region are destitute of capillary sete. Cephalic cirri numerous, long 

and slender. Cephalic collar rather broad, with a row of numerous 

small black ocelli arranged in many rows just behind the anterior mar- 

gin. Branchie in three pairs, the anterior ones much the largest, the 

posterior ones the smallést. The anterior pair have a rather long stem 

giving off five or six branches from the posterior side, the first origi- 

nating at a little distance from the base, leaving a naked stem. The 
branches again divide and subdivide in a somewhat arborescent man- 
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ner, the ultimate branchlets being small and not very numerous. The 

second and third pairs of branchiz are similar in form, but have fewer 

branches, all of which arise from the posterior side of the stem. Capil- 
lary sete commence on the third branchiferous segment, but a pair of 

small papillz corresponding to the upper parapodia occur on the sec- 

ond branchiferous segment; they continue on seventeen segments. The 

tori commence on the second branchiferous segment, but distinct rows 
of uncini first occur in those of the first segment behind the branchiz. 

The uncini are in long rows and have a rather narrow, somewhat cres- 

cent-shaped base, with three terminal hooks, of which the innermost is 
much the largest, long, sharp, rather narrow, somewhat incurved, while 

the outermost is very small and acute, closely pressed against the base 

of the intermediate one. 

Color, when fresh, dark red or reddish brown. 
Length of the body usually from 60 to 75™". Some are larger. Sta- 

tion 874, in 85 fathoms, 1880, and in many other stations in subsequent 

seasons, in 50 to 130 fathoms. 

Sabella picta Verrill, sp. nov. 

Verrill, Trans. Conn. Acad., vol. iv, pl. 20, figs. 5, 5a, 5b; pl. 21, fig. 7. 

Verrill, Report U. 8. Fish Com. for 1883, pl. 42, figs. 188, 188a, 1885. 

Body elongated, moderately stout, 50 to 60™" in length, with a well- 

marked ventral groove on the eight anterior segments. Collar well-de- 

veloped, with a plain, somewhat revolute margin, emarginate beneath ; 

posterior end abruptly tapered, with numerous short segments, the 

last simple. Branchize numerous, long, slender, forming a beautiful 

wreath in expansion, united nearly half their length by a web, with a 

small, spatulate, naked tip. Cirri numerous, close, long, slender, long- 

est on the distal half; ocellinone. The spatulate sete are rather stout, 
with the tips considerably expanded and bluntly rounded. The unci- 

nate setz are somewhat recurved, a little swollen distally, with the tips 

strongly bent and beak-shaped, and with about four small denticles at 

the curvature. Caudalsegment acute-conical. Color of the body green- 

ish, specked with bright red, most so posteriorly and anteriorly, on the 

collar the red predominates. Branchize transparent greenish white, 

with transverse spots of flake-white and bright red ; bases light red. 
Off Martha’s Vineyard in 30 to 120 fathoms; off Point Judith, R. I., 

at station 784, in 20 fathoms, 1880. 

ECHINODERMATA. 

Synapta brychia Verrill, sp. noy. 

Verrill, Report U. 8. Fish Com. for 1883, p. 37, 1885. 

A large species, with a strong, thick, opaque purplish brown skin, as 

preserved in alcohol. The strong longitudinal muscles are lighter 

colored. The skin contains rather large, scattered, ovate plates, easily 
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visible to the naked eye. They are perforated by numerous (seventy to 

eighty or more) small rounded openings, and have a central eminence, 

composed of several slender processes. Each plate bears a large anchor, 

its length equal to that of the plate. The shaft of the anchor is round 

and smooth, narrowed next the expanded end, which is surmounted by 

several rough or lacerate denticles ; the flukes are long, sharp, smooth, 

strongly recurved, more than a third as long as the shaft. Many of the 

anchors project from the skin, and are large enough to be visible to the 

naked eye. Length, in alcohol, 160™™ ; diameter, 10™™. 

Station 2111, in 938 fathoms, off Cape Hatteras, 1883. 

Ophiomitra spinea Verrill. 

Verrill, Amer. Journ. Sci., xxix, p. 153, 1885. 

Verrill, Report U. S. Fish Com. for 1883, p. 42, 1885. 

A large species resembling O. valida. Arms five, long and stout; 

disk five-lobed, indented between the arms; radial shields moderately 
large, irregularly ovate, with a small notch in the broad outer end; 

their inner ends are separated by a wedge of small scales, but the 
outer ends are in contact, or nearly so; disk-scales rather small, un- 

equal, bearing small, low, conical spinules or granules; a few granules 

on the outer end of radial shields and bases of the arms. Arm-spines, 

eight or nine at base of arms, long, slender, acute, sharply thorny, aris- 

ing from prominent side-plates; the middle spines are the largest and 

roughest; the rows do not meet above at base of arms. Mouth-shields 
rhombic, with incurved lateral margins ; the inner angle acute, the outer 

one obtuse or rounded ; side mouth-shields thickened, crescent-shaped ; 
tentacle-scale rather large, those at base of arm wide, flat, and obtuse; 

farther out lanceolate and rather acute. Mouth-papille numerous, un- 

equal, rather irregular and crowded at the outer mouth-angles, where 

they form two or more rows; in the largest example there are eighteen 

to twenty, or more, in each angle; in the smaller one about twelve; 
they are mostly rather slender, spiniform, or papilliform, the outermost 

one wider and more flattened. The larger specimen has the disk 14™™ 

in diameter; the smaller one, 11™™. 

Station 2035 in 2,038 fathoms, 1883, two specimens. 

Ophiacantha fraterna Verrill, sp. nov. 

Verrill, Report U. 8. Fish Com. for 1883, p. 43, 1885. 

Disk rounded, rather swollen, with ten slightly raised radial ridges ; 

made by the radial shields, which have the outer ends small, a little 

prominent and naked. The surface of the disk is covered with very 

small, short, obtuse, rough spinules, terminated by several minute sharp 

thorns ; usually mixed with these there are many small, rather rough, 

conical granules, of about the same size. Arm-spines at base of arms 

about eight, longest on the second and third joints beyond the disk, 

but the rows are not closely approximated dorsally. The upper spines 

are long, very slender, acute, and but slightly roughened; the middle 

cnes are a little thorny ; the lower ones comparatively short. Tentacle- 
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scale flattened, small, tapered, subacute. Ventral arm-plates narrow, 

about as long as broad, strongly convex on the outer margin, and with 

a distinct angle on the inner. Mouth-shields small, transversely cross- 

shaped, with a small outer lobe extending a little on the interbrachial 

spaces, and with a small, very obtuse angle on the inner margin, the 

side-lobes much larger and more prominent. Side mouth-shields rather 

wide, somewhat crescent-shaped, strongly curved. Mouth-papille about 

three on each side, besides a larger one below the teeth ; they are rather 

long, spiniform, and acute, the outer one not differing from the rest. 

Colorinalcohol dull brownish yellow, usually with darker brown blotches 
on the arms and disk. Diameter of disk, usually 9 to 12™™, 

This species has hitherto been confounded with O. bidentata, which it 

resembles. It differs in the smaller size and different character of its 

disk-spinules, in the rougher spines, smaller and more acute tentacle- 

seales, and in the sharp, spiniform, outer mouth-papilla. The mouth- 

shields have an outer lobe extending somewhat on the interbrachial 

spaces, though less so than in O. millespina and several other species. 

Taken at numerous stations by the Fish Hawk and Albatross in 908 

to 1,608 fathoms. Common. . 

Ophiacantha varispina Verrill, sp. nov. 

Verrill, Report U.S. Fish Com. for 1883, p. 43, 1885. 

Disk slightly five-lobed, covered on the central part with small, elon- 

gated, tapered, acute, rough spines, which are gradually replaced toward 

the margins by shorter and stouter, very rough, obtuse stumps, sur- 

mounted by a group of sharp, rough spinules; radial shields slightly 

exposed at the prominent outer end. Arms slender; the spines about 

eight, somewhat rough, glassy; the upper ones long, slender, acute, 

the rows nearly meeting on the secend joint beyond the disk; the lower 

ones are shorter and very slender; tentacle-scale flat, subspatulate, 

broadly rounded at the end. Ventral arm-plates near base of arms not 

much broader than long, rather pentagonal, the outer edge curved, or 

subtruneate in the middle, the inner edge nearly straight or slightly 

angulated centrally. Mouth-shields strongly four-lobed, the inner angle 

acute, with concave sides, the lateral lobes prominent, subacute, the 

outer lobe smaller, obtuse, extending somewhat on the interbrachial 

area; side mouth-shields wide, not very long, somewhat crescent-shaped, 

the outer margin convexly arched to fit the concave sides of the mouth- 

shield. Mouth-papillze mostly flat and broad, lanceolate or obtuse, three 
or four on each side besides the infradental; a slender, smaller one 

often stands out of line, back of the outermost, which is flatter and 

more obtuse than the others. Color yellowish brown, with darker 

blotches on disk and arms. Diameter of disk, 9™™; length of arms, 

3pm. 
Peculiar in the mixture of sharp spines and obtuse thorny stumps on 

the disk. General appearance much as in O. bidentata. 

Off Nova Scotia, station 2069, in 101 fathoms. 
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Ophiacantha granulifera Verrill. 

Verrill, Amer. Journ. Sci., xxix, p. 153, 1885. 

Verrill, Report U.S. Fish Com. for 1883, p. 44, 1885. 

Disk five-lobed, covered with small, rounded and conical, slightly 

rough granules; radial shields form ten rather prominent ridges, naked 

only at the rounded and prominent outer end ; interbrachial spaces be- 

neath scaly, with few granules. Armsrather broad. Arm-spines eight 

to nine at base of arms, the rows not approximating dorsally ; the upper 

ones are long, very slender, acute, slightly roughened ; the middle ones 

are stouter and distinctly thorny; the lower ones much shorter; ten- 

tacle-scale small, lanceolate, subacute, except on the two first joints, 

where they are obtuse and flattened, and sometimes two together; side 

arm-plates broadly united ventrally; ventral arm-plates unusually 

broad and short, especially on the second to seventh joints, where they 

are transversely oblong, the outer margin nearly straight or slightly 

emarginate, the inner edge with a slight median angle; farther out © 

they become longer, narrower, and somewhat trapezoidal. Mouth- 

Shields small, somewhat cruciform, with a small outer lobe, an obtuse 

inner angle, and acute lateral lobes. Side mouth-shields larger, broad, 

strongly curved, thickened, and minutely granulose. Mouth-papillz 

all spiniform, three or four on each side, besides a larger one below the 

teeth. Color light brownish yellow, with darker blotches on the arms. 

Diameter of disk, 9™™ to 11™. 

Kasily distinguished by the short, wide ventral arm-plates and the 

small, close granules on the disk. 

Off Nova Scotia, in 101 to 200 fathoms. 

Ophiacantha enopla Verrill. 

Verrill Amer. Journ. Sci., xxix, p. 153, 1885. 

Verrill, Report U. S. Fish Com. for 1883, p. 44, 1885. 

Easily distinguished by having numerous mouth-papille, the outer 

ones forming a crowded group at the end of the mouth-angies. The 

disk is covered with small, obtuse or rounded, granule-like stumps, 

slightly spinulated at the end. The arm-spines are long and slender, 

glassy, seven or eight near the base of the arms, forming a nearly con- 

tinuous band on the dorsal side. Color in life, orange. 

Off Martha’s Vineyard, stations 1122, 1124, 2046, ete., in 351 to 640 

fathoms, 1882, 1883, 1884. 

Ophiacantha aculeata Verrill. 

Verrill, Amer. Journ. Sci., xxix, p. 153, 1885. 

Verrill, Report U. 8S. Fish Com., p. 45, 1885, 

A large species, with five unusually long, gradually tapering arms. 

Disk rounded and swollen, throughout evenly covered with small, 

slender, elongated spinules, having rough sides and terminated by four 

to six slender, rough, divergent points. These disk-spinules are less 

crowded, smaller, longer, and more slender than in O. bidentata. End 
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of radial shields not exposed. Arm-spines very long, slender, nearly 

smooth, eight or nine at base of arms, those next to the edge of disk 
decidedly longer and forming an almost continuous band above. Ten- 

tacle-scales rather wide, but with acute tips at base of arms, rapidly 
becoming smaller and acute-lanceolate farther out. Mouth-shields 

rather small, rounded externally, and not extending much on the inter- 

brachial spaces, obtuse-angled on the inner side. Jaws broader and 

more obtuse than in most species. Mouth-papille rather slender, usu- 

ally three or four on each side of a jaw, besides the median one; the 

outer one is largest, broad and flat at base, rapidly narrowed toward 

the acute end; the next two are more slender, spiniform, and acute ; 

sometimes an additional smaller one stands out of line, behind those in 

the regular row. Color, light orange or buff. Diameter of disk of a 

large example, 17™™; length of arms, 110™. 

Off Martha’s Vineyard, stations 2034 and 2105, in 1,346 to 1,395 fath- 
oms, 1883. On Brisinga elegans V. 

Ophiacantha crassidens Verrill. 

Verrill, Amer. Journ. Sci., February, 1885. 

Verrill, Report U. 8S. Fish Com. for 1883, p. 45, 1885. 

This large species is easily distinguished by its disk, covered with 

sinall, conical, acute spines, and by the remarkably large, rough, and 

thick mouth-papille, which are crowded. The arm-spines are rather 

short and blunt. The color is dark brown in alcohol. 

Station 2115, in 843 fathoms, off Cape Hatteras, 1883 (No. 9370). 

Ophiacantha gracilis Verrill, sp. nov. 

Verrill, Report U. S. Fish Com. for 1883, p. 46, 1885. 

A small, delicate species, with long, slender, attenuated arms. Disk 

round and full, covered with relatively large, easily visible scales, each 

of which bears a rather large and high columnar spinule, a little en- 

larged at the summit and terminated by five, six or more, slender, 

sharp, divergent points. Arm-spines, along most of the length of the 

arm, four or five, short for the genus, being about half as long as an 

arm-joint ; the small upper one is tapered ; the lower ones are stouter, 

rough, blunt, and hooked at the end; the lowest is largest and most 

hooked ; on the two joints next to the disk the five spines are much 

longer, very slender, tapered, acute; the two upper ones twice as long 

as an arm-joint. Tentacle-scale small, spiniform; mouth-papille few, 

about three on each side of a jaw, besides a larger, odd, terminal one; 

the lateral ones are small, spiniform; the two outer ones stand a little 
back from the slit, like tentacle-papille ; mouth-shields small, narrow, 

rounded without; acute-angular within; side-shields large, angular ; 

ventral arm-plates widely separated, elongated, rounded on the outer 

edge; the inner end with an angular median point. Diameter of disk, 

3.0"; length of arms, about 22™™, Probably young, but very unlike 

the young of any of our other species. 

Mostly off Nova Scotia, in 220 to 858 fathoms, on Gorgonians. 
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Ophiacantha bidentata (Retz.) Ljung. ; Lyman (pars) ‘‘ Challenger” Ophiuroidea. 

Ophiacantha spinulosa (M. and Tr.) Lyman, Illus. Catalogue Mus. Comp. Zo- 

ology, p. 93, figs. 6, 7. 

The form here intended is the same as that described and figured by 

Lyman, Liitken, Duncan and Sladen, and others as O. spinulosa, from 

northern waters. Lyman’s deep-water specimens, in part at least, 

belong to O. fraterna. 

Common northward, in moderate depths, from Massachusetts Bay to 

Greenland. 

Ophiolebes Acanelle Verrill. 

Verrill, Amer. Journ. Sci., vol. xxix, p. 153, February, 1885. 

Verrill, Report U. 8. Fish Com. for 1883, p. 46, 1885. 

Disk rounded, swollen, covered above and below with rather large, 

globular or capitate stumps, minutely spinulose at theend. Arms short. 

Arm-spines at base of arms, six or seven, short, obtuse, rough, with 

small spinules; the four lower are shorter and stouter than the upper 

ones, with a blunt or clavate, rough, thorny tip; the upper ones are 

more cylindrical, but mostly blunt, shorter than the breadth of the arm- 

joint; the lower groups of three or four spines extend nearly to the 

mouth-angles. Mouth-papille, three or four on each side, small, nearly 

equal, rounded, obtuse. Diameter of disk, 6™™. 

Off Nova Scotia, in 91 to 122 fathoms. Station 2071, on Paramuricea 

borealis, in 113 fathoms. 

Amphiura Otteri Ljungmann (?); Lyman. 

In this species the disk is covered with small scales, above and below; 

the radial shields are elongated, wedge-shaped, with a narrow group 

of scales between their divergent and tapered inner ends. The arms 

are very long and rather slender, flattened, usually with about six 

spines, toward the base, but in large specimens there may be as many 

as eight; they are moderately long, tapered, and, except the upper 

ones, mostly a little bent toward the end, with the tip slightly hooked. 

Two flat, blunt tentacle-scales, which are very small and indistinct in 

young specimens; a pair of stout mouth-papille at the end of each jaw, 

and a smaller spiniform one on each side, a little farther back; a stout, 

erect, spiniform tentacle-papilla at the outer end of the mouth-slit, on 

each side. 

Off Martha’s Vineyard in 182, to 1,608 fathoms (487 to 1,608 fathoms, 

1883}. Not uncommon. 

Amphiura fragilis Verrill, sp. nov. 

Verrill, Report U. 8. Fish Com. for 1888, p. 47, 1885. 

Disk, five-lobed, covered above with small, delicate scales, naked be- 

neath; radial shields, pear-seed-shaped, slightly divergent, the inner 

ends separated by a narrow row of scales. Arms long and slender; 
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arm-spines, four or five near the disk, usually four along the middle 

and three toward the tip of the arms; they are subequal in length, 

the upper one a little longer and more enlarged toward the base, the 

tips obtuse and minutely roughened or spinulose on one side. Tenta- 

cle-scale absent or rudimentary. Mouth-shields small, rounded; side 
mouth-shields rather broad. Mouth-papille, four to each angle; a pair 

of large, stout, blunt ones stand at the end of the jaw, and a much 

smaller, spiniform, acute one a little farther back on each side; there 
is also an acute spiniform, erect papilla outside of the mouth-tentacle, 

opposite the outer angle of the mouth-slits, as in A. Otteri. Ventral 

arm-plates, subquadrate, longer than broad, with the outer angles 

rounded and the inner ones truncated; farther out they become shorter 

and somewhat five-sided, with the outer margin rounded and the inner 

corners so much truncated as to form a median angle. Diameter of 

disk of an ordinary specimen, 5™™; length of arms, about 30™™. Re- 

sembles the young of A. Otteri, but differs in lacking tentacle-scales 

and in having the disk naked below, and in the arm-spines, which are 

not curved. 

Off Martha’s Vineyard, in 239 to 1,467 fathoms, 1883, 1884. 

Ophioscolex quadrispinus Verrill, 1884. 

Verrill, Report U. 8S. Fish Com. for 1883, p. 48, figs. 56, 56a, 566, 1885. 

Disk swollen; arms five, long, attenuated distally. The disk and 

base of arms are covered with a thick, soft skin, with close wrinkles or 

small rounded verruce above, becoming concentric and radial wrinkles 
beneath, but beyond the basal part of the arms becoming smoother and 

thinner, concealing the feebly developed arm-plates. Arm-spines four, 

or alternately three and four, near base of arms (three in young exam- 

ples), nearly equal, rather stout, tapered ; lower ones blunt; upper, acute 

in part, scarcely as long as the breadth of the arm. Tentacle-scale small, 

tapering, acute; teeth, six to eight or more, rather slender, acute, often 

in pairs; mouth-papillz, small, slender, acute, unequal, eight to ten on 

a side of each angle, besides two or three larger ones outside of the sec- 

ond mouth-tentacle and one within the slit at the first mouth-tentacle ; 

the outer papillz in large specimens are crowded so as to form two or 

more rows. Large examples have the disk 14™™ in diameter ; length of 

arms, 70™™, 

Off Martha’s Vineyard to Nova Scotia, in 101 to 234 fathoms (101 fath- 
oms, off Nova Scotia, 1883). Stations 1121 and 2069; also Gulf of Maine, 

station 38, in 112 fathoms, 1878. Rare. 

Hemieuryale tenuispina Verrill. Report U. S. Fish Com. for 1883, p. 48, 1885. 

Astronyx? tenuispina Verrill, Amer. Journ. Sci., vol. xxviii, p. 219, 1884. 

The disk is covered with thin, roundish scales, visible when dried, 

without granules; radial shields prominent distally; arms with small 

scales above, and larger prominent ones along the sides; spines three, 
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the upper longest; tentacle-scales small, spiniform; mouth-shields small, 

rhombic; mouth-papille several, small, in a regular row. 

Off Martha’s Vineyard, in 1,362 to 2,033 fathoms, 1883. Locally abun- 
dant on Scleroptilum gracile V. 

HYDROIDA. 

Cladocarpus flexilis Verrill, sp. nov. 

Verrill, Report U. 8S. Fish Com. [p. 35] for 1883, pl. 10, fig. 29, 1885. 

Stem tall, slender, flexible, sparingly branched; branches with long, 

slender pinne; calicles narrow, elongated, closely appressed, separated 

by intervals equal to about half their length; margin prolonged dor- 

sally into a small, acute denticle; dorsal surface but little convex, an- 

terior half nearly parallel with the branch. The posterior median 

nematophore is rather large, situated close to the posterior end of the 

ealicle, or a little behind it, with its opening oblique and directed up- 

ward and outward; the lateral nematophores are smaller, cup-shaped, 

and project forward but little beyond the margin of the calicle. Oppo- 

site each calicle there are five or six internal transverse divisions of the 

branch and about three in the intervals between the calicles. The gono- 

thece are few, moderately large, ovate, borne on sparingly branched 

processes arising from the stem at the bases of the pinnules. Color, 

light yellowish horn-color.. Height from 100™™ to 200™™, 

Very common in 70 to 125 fathoms, on hard spongy bottoms, off Mar- 

tha’s Vineyard to Cape Hatteras. 

TUNICATA. 

Culeolus Tanneri Verrill, sp. nov. 

Verrill, Report U. S. Fish Com. for 1883, p. 27, pl. 31, figs. 144, 145, a, b, 1885. 

Stem long, slender, somewhat decreasing in size from the base to the 

summit. Body irregularly pear-shaped, the lower end tapering to a coni- 

cal form, where it joins the stem, while the stem itself can be seen ex- 

tending upward about 15 to 20™™ along the dorsal margin, where it forms, 

for that distance, a rounded midrib, terminating in a prominence in one 

specimen and at a depression in another. The dorsal margin is nearly 

Straight, but swells out a little in the middle, and is subcarinate, with a 

row of small scattered papille along the ridge. The distal end is large, 

rounded, swollen, and bordered on each side by a distinct keel, which is 

covered with several crowded rows of prominent, rough, though soft 

papille, which merge into a large, triangular patch of similar but larger 

papille, situated on the dorsal side near the distal end, where the dor- 

sal carina meets the lateral ones; the papilla in this cluster are large, 

stout, tapering to a point, and covered on all sides with minute, conical 

spinules. The lateral rows of papillze extend back to about the middie 

of the body on the ventral side, where they meet, thus inclosing a large 
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ovate area, near the middle of which the large cloacal-opening is sit- 

uated. This opening is bilabiate, each lip bordered with one or two 

rows of elongated, rough papille, like those of the lateral carine. The 

oral opening is very large, in expansion nearly round, the proximal side 

sometimes bending inward, leaving a sinus on either side of it; the 

margin is thickened and revolute, bordered by a row of small, tapering 

papilla. The whole surface of the test is covered by minute, granule- 

like or conical elevations, which are rather close over the dorsal parts, 

less numerous beneath. Color, dull yeilowish gray, the stem dark 

brown. 

Length of the stem of one specimen, 155™™; its diameter near the 

base, 2™™; length of body, 70™; greatest diameter, 40™™; diameter 

of mouth, 8™™. 

Station 2041, in 1,608 fathoms, 1883. 
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REPORT ON THE FLORA OF WESTERN AND SOUTHERN TEXAS. 

By Dr. V. HAVARD, U.S. A. 

The observations and collections on which the following report is 

based were made at the several posts where I[ have been stationed since 

August, 1880, also, and chiefly, while on duty with the expeditions for 

the exploration of Western Texas, under the command of Maj. William 
K. Livermore, chief engineer officer, Department of Texas, in the sum- 

mer and fall of 1881 and 1883. The specimens themselves will be pre- 

sented to the National Museum.” 

The first part describes in a general way the vegetation of Western 

and Southern Texas. The various topographical features of the land 

are considered separately and their botanical physiognomy sketched as 

accurately as possible. It includes such meteorological notes as were 

deemed useful for the better understanding of the subject. 

The second part is made up of economic notes on the plants known to 

have useful or baneful properties or to be of value to agriculture or in- 

dustry. 

My grateful acknowledgments are particularly due to Mr. Sereno 

Watson, of Cambridge, and Dr. George Vasey, of the Department of 

Agriculture, for their valuable assistance in the determination of spe- 

cies. 

1? AGES ik. 

GENERAL VIEW. 

Austin, the capital of Texas, lies within the timbered agricultural 

section of the State. South and west of it, the mean annual temperature 

increases while the rainfall decreases so that a change of vegetation soon 

becomes perceptible. San Marcos and New Braunfels are still centers 

of prosperous farming districts; farther south the success of crops is 

not so assured. After crossing the Guadalupe the change of climate is 

marked and becomes more and more striking. Thetimber grows thinner 

on the prairies, seldom extending far from valleys or water-courses ; 

broad plains are covered with Mezquit, so characteristic of a serene, 

rainless sky. West of the Colorado and San Antonio Rivers, and south 

of the latter, farming is only remunerative on bottom-lands of valleys; 

it ceases, practically, west of the headwaters of the San Saba, Llano, 

and Nueces, and south of the Frio, or is only possible in rare valleys 

with irrigation. 

Dallas and Fort Worth stand in the midst of a fine agricultural 

Proc. Nat. Mus. 85 29 
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region. Thence, going westward on the Texas Pacific Railroad, no ma- 

terial change is noticed until the Brazos is passed when the arboreal 

vegetation becomes less luxuriant. TheCottonwood and American Elm, 

common hitherto, are now sparse, while the Mezquit begins to show itself. 

Groves of Live Oak, Red Oak and Juniper continue as far as Baird. 

Beyond this town, we pass out of the timbered and farming region of 

Norti-Central Texas and gradually enter what has been called the great 

Texano-Mexican Desert, a vast expanse of plains and prairies, scarred 

by arroyos, where streams are few and very far apart, and timber, if 

there be any, confined to water-courses and mountains. The epithet 

of desert has only reference to the scarcity of timber and water, which 

imparts a bald, barren aspect to the face of nature; shrubby and 

herbaceous vegetation fairly covers this immense zone which in many 
districts is admirably adapted to the raising of live stock. Even sandy, 

alkaline soils are seldom entirely destitute of grass or chaparral. 

If we draw a line from the southeast corner of the Pan Handle, or 

from Fort Elliot, to the harbor of Corpus Christi, we shall divide Texas 
in two unequal parts. The eastern, comprising about two-fifths of the 

State, with rich alluvial soil, warm climate, and good rainfall, is an ex- 

cellent agricultural and pastoral land. The larger western part, of cre- 

taceous formation, consists mostly, as already mentioneg, of treeless 
plains of various degrees of fertility and barrenness, from the best pas- 

tures to bare sand flats. Near the extreme west, from the New Mexi- 

can border to the Great Bend of the Rio Grande, are several large 
mountain systems where good timber and perennial waters are found. 

I roughly estimate that, of the western plains beginning at the imagi- 

nary line drawn above, one-third is worthless owing to sterility of soil 

and absence of water. One-third, with good loamy land watered by 

living springs and running creeks, always affords excellent grazing. 

The capability of the other third to subsist herds and flocks de- 

pends entirely upon the rainfall, and, therefore, varies from year to 

year; thus the district which an explorer in a dry season finds a barren 

waste, may, the next year, with an increased and better distributed 

precipitation, be covered with good grass through which flow many . 

ephemeral streamlets; hence the discrepancy of accounts as to the pas- 

toral worth of Western Texas. 

RAINFALL. 

The rainfall of Western Texas is small and exceedingly variable as to 

time and quantity. Itranges from 10 to 33 inches. At San Antonio, the 

mean is 32.75; it decreases irregularly but steadily as we proceed west- 

ward to El Paso and the Colorado of the West, then increases slightly 

to the ocean. Although the rainfall is smallin Western Texas, it is not 

as scant and hopeless as in the desert districts of Arizona and Cali- 

fornia. 

All this is shown in the following table computed from the data of 
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five or more years, obtained, for the most part, from the office of the 
Chief Signal Officer, United States Army: 

Locality. Inches. 

SanzAMtonio Joc 2 sek ace jas adebeeeesee eee Paes 82.75 
Wort) Clark: ss... cncececscetcenteaeee entre scene 29. 37 
Magle, Pass)... s0csssscccee ne sae cecenekeuueckt 26. 06 
MOK av Ott... 222 sucanereasic cniensie asec cemnuuce 21.71 
Stockton.2.52.scecaconcaueeesewereuce seseuss 15. 91 
HNP as ccc asic sos ac woosieauee ses cor odareasiens 18. 06 
MUCHON 555 -2eb cote tecercmeceetaeeeeeeeeneccenes 10. 83 
WOM oa ajtsoon oa sec been keascleteesetew oe seiciws.c sis 3. 28 
San Diegso. sa... Somes dace se beeen sess cesisecas 9. 97 

It is in the western counties of Texas where the rain is least, viz., 

Tom Green, Crockett, Pecos, Presidio, El Paso, each larger than the 

State of Vermont, that are found the worst lands of the State. In these 
counties there are, outside of mountains, but two or three creeks per- 

manently running, and only for 3 or 4 miles. 

There is no well-defined rainy season in Western Texas; rain falls in 

fitful “‘ spells” at any, and often the most inopportune, time, with long 

intervals of drought. Two or three months receive one-half of the yearly 

precipitation. It is the season of sudden rises and floods which, in a 

few hours, cause irreparable damages and again as promptly subside, 

drained away by timberless arroyos, so that but a comparatively small 

amount of moisture is retained in the earth and penetrates to the sub- 

soil. 

Three or four, or more, months of the year are entirely without rain, 

or only receive an insignificant amount. Itis the season of dust storms 

and prairie fires; then springs dry up, streams stagnate or sink out of 

sight. Even the Rio Grande, above its main Mexican tributary, the 

Conchas, ceases to run, and in many places its bed becomes a sinuous 

avenue of glaring sand. 

Generally speaking, there are two yearly waves of rainfall; the smaller 

from April to June, the larger from August to November. They shift 

more or less from year to year and vary also according to locality. 

At San Antonio, a large proportion of the rain falls during the winter 

and early spring. | 

TEMPERATURE. 

Excluding the tropical southern half of Florida, the mean annual 
temperature of the Lower Rio Grande is the highest in the United 

States. Next to Key West (mean 77.5), Fort Ringgold has the unenvia- 

ble distinction of being the hottest military post in the Union. Its mean 

annual temperature (data from the office of the Chief Signal Officer) is 
73.4, about a degree higher than that of Fort Yuma (72.3), the hottest 
post west of the Rocky Mountains. Next to Ringgold, come in order: 
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Laredo, 72.6; Brownsville, 72.42 (U.S. Hospital observations); Eagle 
Pass, 70.57; all of which places are on the Rio Grande. 

West and north of a line passing through Eagle Pass and San An- 

tonio, the annual mean falls below 70; it is sensibly lower than that of _ 

military posts lying at higher latitudes in Arizona and Southern Cali- 

fornia. It decreases slightly going west, as in the following table, in 

which no correction is made for latitude. 

Tem 
Locality. pera- 

ture 

Galveston) cosccar ease eee nee iee aie etslaie aieleveteletsiots 69. 92 
SanvtAntonioseces ces ees ceeereaisne neta 69. 24 
HOLt Clarks) se ceee sees ec ee eee esate esas eee ea 69. 07 
MeKiavettitecsucss come ace cones ae eisnetcemelscesas 65. 56 
Stockton 2 us coy a ee ye erate crete etal nites 64. 97 
HW Paso see asec Eee eee ee Meee eset 63. 67 

Fort Davis, lying in a mountain region, has a lower mean (61.84) as 

well as a higher rainfall (23.48) than would be expected from its com- 

parative longitude. 
The summer means (from May to September inclusive) of the several 

places noticed above do not always correspond with their annual means, 

a fact of considerable importance in the appreciation of local tempera- 

ture. Ranked in the order of their summer means, Fort Yuma stands 

first (869.26) ; Laredo, second (84.10); Fort Ringgold, third (83.64); Key 
West, fourth (82.86); Eagle Pass, fifth (82.46). The summer mean of 

El Paso is 80.76, showing that the estival temperature, on going west- 

ward towards the continental divide, does not decrease in the same ra- 

tio as the annual mean, and, therefore, that the greater fall of the latter 

is due to the colder winter. 
A thermal line, drawn so as to represent by its altitude the varying 

mean annual temperature of the Mexican Boundary, would describe the 

following curves: From Brownsville, a rise to Ringgold, its highest 

apex; thence a gradual, slow fall to El Paso; a second and less rise to 

Fort Yuma, and another and much more abrupt depression to San Diego, 

Cal., its lowest point. It is interesting to notice that the peaks of this 

line, Ringgold and Yuma, are at about the same distance from the 

ocean, and that the great inland depression at El Paso is near its center. 

The line of summer temperature, as already seen, would not be quite 

parallel with the above. From Brownsville it would rise and reach the 

summit of its first convexity at Laredo, thence descend by an almost 

imperceptible incline to El] Paso, rise to its apex at Fort Yuma and 

fall to its lowest point at San Diego, Cal. 

In both of these lines, the great and sudden depression from Yuma 

to the shore of the Pacific at San Diego, a distance of less than 200 miles, 

is very remarkable. 
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Thermal lines showing the mean summer temperature of the Mexican boundary; also the mean an- 
nual temperature of the same and other places. No allowance made for latitude or altitude. 
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VALLEYS. 

In all valleys, where there is any arboreal vegetation at all, are found 

Mezquit and Hackberry of various dimensions. The other timber of 

valleys and the peculiarities of their flora will be noticed under the 

heading of their respective streams. In this place I shall only consider 

those general features which belong to all or most of them. 

In the water of many creeks float the leaves of Nuphar advena (Yel- 
low Pond-Lily); Hydrocotyle interrupta, umbellata and prolifera (Water 

Pennyworts); Cabomba Caroliniana; several species of Potamogeton ; 

Jussicea repens, from San Antonio eastward and northward. 

Commonly growing in water, but more or less erect, are: Nasturtium 

officinale (Water-Cress), widely introduced; Sagittaria variabilis and 

lancifolia (Arrow-heads); Samolus Valerandi and ebracteatus (Water 

Pimpernels) ; Cicuta maculata (Water Hemlock); Berula angustifolia 

(Water Parsnip) ; Mimulus luteus and Jamesii (Monkey-flowers); Her- 

pestis Monniera ; Dianthera Americana ; Ludwigia palustris and natans ; 

Lythrum alatum. 

On the immediate shore, near the water’s edge, are frequently seen: 

Lobelia cardinalis and splendens (Cardinal-flowers), Hrythrea calycosa, 

EHustoma Russellianum, Epilobium coloratum, Ginothera biennis and 

Jamesii (Evening Primroses), Polygonum acre and hydropiperoides 

(Knotweeds), Marsilia vestita and macropoda, Ammania auriculata, Va- 

leriannella stenocarpa, Hrigeron Philadelphicus, the last three hardly 

extending west of San Antonio, and the following grasses: Arundo 

Donazx (Cane-Grass), Phragmites communis (Wild Broom-Corn), Panicum 
virgatum and crus-galli, Zizania miliacea (Indian Rice), Uniola latifolia 

(Spike-Grass), Andropogon macrurus, Agrostis verticillata, Brizopyrum 

spicatum. 

Of shrubs we find— 

On river shores or the dry bed of water-courses, commonly: Cepha- 

lanthus occidentalis (Button-bush), one of the most widespread of 

shrubs; Baccharis angustifolia and cerulescens (Groundsel-shrubs), Plu- 

chea borealis (Arrow-wood), Hymenoclea monogyra, Aster spinosus ; less 

frequently: Ilex decidua (Holly), east of Devil’s River; Cercis reni- 

formis (Western Red-bud), Cornus Drummondii (Texas Dogwood), east 
of Devils River; Rhamnus Carolinianus (Alder-Buckthorn), east of 
Devil’s River; Karwinskia Humboldtiana, west of Devil’s River ; Amor- 

pha fruticosa (False Indigo), Rubus trivialis (Low Blackberry). 

In dry mountain arroyos: Unguadia speciosa (Mexican Buckeye), Leu- 

cena retusa, Chilopsis saligna (Desert Willow), Juglans rupestris (Nogal), 

the latter often of arboreal size. 

In the shade of rocks along water-courses, west of Devil’s River, are 

frequently seen two handsome shrubs, Fallugia paradoxa with feathery 

fruit, and Tecoma stans with golden, bell-shaped flowers. 
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Valleys are generally well covered with shrubbery, sometimes thin 

and scattered, as on the Upper Pecos, or dense, as on the Lower Rio 

Grande where it forms an impenetrable chaparral. This shrubby vege- 

tation consists of: 

Prosopis juliflora (Mezquit) and pubescens (Screw-Bean). 

Zizyphus obtusifolius (Lote-bush). 

Condalia obovata (Capul or Blue- Wood), Mexicana and spathulata. 

Keberlinia spinosa (Junco). 

Acacia Farnesiana (Huisache), flewicaulis (Ebony), jilicina, 

Wrightii, Remeriana, Emoryana. 

Mimosa biuncifera (Uiia de Gato), borealis, Lindheimert. 

Bumelia lycioides, lanuginosa, spinosa. 

Parkinsonia aculeata (Retama). 

Ptelea trifoliata (Shrubby Trefoil). 

Lantana macropoda and Camara. 

Lippia lycioides. 
Lycium Berlandieri, puberulum, Carolinianum. 

Sophora secundiflora (Frijolillo) and affints (east of the Nueces). 

Porliera angustifolia (Guayacan). 

Celtis pallida (Granjeno). 

Colubrina Texensis. 
’ Many vines climb over trees and shrubs: 

Rhus Toxicodendron (Poison Ivy). 
Smilax tamnoides (Fiddle-shaped Greenbrier). 

Cocculus Carolinus and diversifolius. 

Mazimowiczia Lindheimeri, with handsome, pendent, scarlet ber- 

ries. 
Philibertia cynanchoides, blossoming profusely all summer. 

Roulinia unifaria. 

Vitis candicans, riparia, rupestris, wstivalis, all edible Grapes 

growing thriftily and bearing excellent fruit. 

Vitis incisa, indivisa, bipinnata, wild Grapes with pretty foliage 

but unpalatable berries. 

Ipomea sagittata, pandurata, coccinea (var. hederifolia), Mexicana, 

sinuata, trifida {Morning Glories). 

Clematis Pitcheri and Drummondii (Virgin’s Bower). 
Passiflora fetida, tenuiloba, affinis, incarnata (Passion Flowers). 

Ampelopsis quinquefolia ( Virginian Creeper). 

Mekania scandens (Climbing Hemp-Weed). 

Anredera scandens (Texas Madeira Vine). 

Of the many herbs growing on valley bottoms, the most common and 

conspicuous are: 
Callirrhoé involucrata, digitata, pedata (Purple Mallows). 
Sida hederacea, lepidota, physocalyx. 

Spheralcea angustifolia. 

Hofimanseggia stricta. 
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Allionia incarnata. 

Nyctaginia capitata. 
Solanum eleagnifolium, nigrum, triquetrum, heterodoxum, rostra- 

tum, Torreyi. 

Datura meteloides. 
Petunia parviflora. 

Chamesaracha Coronopus. 
Physalis lobata, hederefolia (and var. puberula), mollis (var. cineras- 

cens),. 

Salvia farinacea, lanceolata, Texana. 
Monarda citriodora and punctata. 

Tetraclea Coulteri. 

Teucrium Canadense and Cubense. 
Lippia nodiflora. 

Verbena bipinnatifida, ciliata, bracteosa. 

Lepidium intermedium and alyssoides. 

Arabis Ludoviciana. 

Draba cuneifolia. 

Nasturtium obtusum. 

Vesicaria Gordoni. 

Cucurbita perennis. 

Martynia proboscidea, fragrans, altheefolia. 

Euphorbia albomarginata, serpens, petaloidea, hypericifolia, dentata, 
heterophylla, marginata, maculata, glyptosperma. 

Tragia nepetefolia. 

Acalypha hederacea. 

Polygonum camporum, amphibium, Pennsylvanicum, incarnatum, 

aviculare. 

Rumex hymenosepalus and Berlandieri. 

Heliotropium Curassavicum. 

Portulaca oleracea, retusa, lanceolata. 

Sesuvium Portulacastrum. 

@nothera speciosa, pinnatifida, sinuata. 
Gaura parviflora and Drummondii. 
Asclepiodora decumbens. 

Convolvulus incanus. 
Phacelia Popei. 
Nama hispidum. 

Nemophila phacelioides. 

Ruellia tuberosa. 

Antirrhinum maurandioides. 

Tribulus maximus and grandiflorus. 

Corydalis aurea, var. occidentalis. 

Argemone hispida. 

And also the following Composites : 

Helianthus lenticularis, petiolaris, ciliaris. 
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Gaillardia pulchella. 

Lepachys columnaris, var. pulcherrima. 
Gutierrezia Texana. 

Helenium amphibolum. 

Stephanomeria minor. 

Verbesina encelioides. 
Parthenium hysterophorus. 
Heliomeris tenuifolia. 

Characteristic of alkali flats or arid sandy bottoms, are: 
Atriplex canescens (under several forms), acanthocarpa, expansa. 

Sueda fruticosa and depressa. 

Spirostachys occidentalis. 

Acanthochiton Wrightit. 

Cladothrix lanuginosa. 

Varilla Texana. 

SAN ANTONIO. 

The flora of the valley of the San Antonio River, near its head where 

stands the town of San Antonio, being typical of that of the many valleys 

which drain the surrounding country, I shall, at the risk of repetition, 

describe it with some detail. 

Many trees and shrubs leaf in March and, during the same month, 

many native flowers can be collected. In April the vegetation is in its 

prime ; masses of luxuriant timber spread over the valley, thick shrub- 

bery of various shades of green covers the uplands, and a sward of 

thin but nutritious grass carpets the ground. The pale green of the 

Mezquit-clad hills, contrasting with the somber foliage of the valley, 

is particularly striking. In May, plants begin to suffer from the 

hot and dry atmosphere. Before August, when summer rains usually 

begin, the secant grass has become parched, the shrubbery temporarily 

withered and the timber dimmed with dust. The first showers, how- 

ever, quicken everything back to life. The winter temperature seldom 

falling below 20°, many ornamental shrubs prosper in gardens, and 

hardy rosebushes blossom all winter. 

The homely but useful Mezquit (Prosopis juliflora), here as every where 

in South and Western Texas, is predominant; it is mostly a shrub, 

sometimes a stunted tree, and covers the slopes and many of the table- 

lands. Mixed with it are the hardly less common Lote-bush (Zizyphus 

obtusifolius) and Brasil or Blue Wood (Condalia obovata), two Rhamna- 

ceous shrubs growing together and similar in appearance. To the same 

order belong also Rhamnus Carolinianus, a tall shrub in shady places, 

and Colubrinia Terensis, a low bush on higher ground near the head of 

the river. 
Perhaps the tree most characteristic of San Antonio, and the pride 

of its inhabitants, is the Huisache (Acacia Farnesiana) which thrives 

everywiere in the valley, filling the air, in March and April, with the 
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delicate perfume of its capitate, yellow flowers. Pretty also are the’ 

shrubby Acacia amentacea and Remeriana, growing on gravelly hills. 

The other ligneous Leguminose deserving mention are: The Frijolillo 

(Sophora secundiflora), a dark green shrub, on rocky grounds, with thick 

bunches of rank violet flowers early in the spring, and poisonous scarlet 

beans in summer; Sophora affinis, a small tree with green bark, loosely- 

clustered flowers (in March) and beaded pod; the Retama (Parkinsonia 

aculeata), an elegant ornamental tree more common on the Lower Rio 

Grande; Cesalpinia pulcherrima, a bush with gorgeous orange flowers, 

common in gardens, introduced from Mexico; the Honey Locust (Gledit- 

schia triacanthos), mostly cultivated. 
Largest and most conspicuous of trees along the river is the lordly 

Pecan (Carya oliveformis), attaining here an enormous size, and the 

Cottonwood (Populus monilifera). Less common are Black Walnut 

(Juglans nigra), Bald Cypress (Taxodium distichum), Black Willow 

(Salix nigra), Green Ash (Fraxinus viridis, var., Berlandieriana). 
Of the Urticacez there are several members: The common Hack- 

berry (Celtis occidentalis), a rather handsome tree 1 to 2 feet in diame- 

ter, affecting several forms; the Thorny Hackberry or Granjeno of 

the Mexicans (Celtis pallida of Torrey), a stiff shrub bearing insipid 

yellow berries; the Red Mulberry (Morus rubra), growing everywhere 
and yielding luscious fruit; the Wild Mulberry (Jorus microphylla), 

along the river; the Paper Mulberry (Broussonetia papyrifera), common 

in yards; the Water Elm (Ulmus crassifolia), a middle-sized tree along 

streams, and the only Elm seen about San Antonio; the Osage Orange 

(Maclura aurantiaca). . 

The Live Oak (Quercus virens), a large tree, forms the main feature of 

the arboreal vegetation on the higher grounds of the valley. Another | 

Oak, smaller and less common,a form of Red Oak, is Quercus rubra, var. 

Texana. Post Oak (Quercus stellata) is also found on surrounding hills. 

Of the Maple Family, the Box-Elder (Negundo aceroides), a small tree 

near the water, is the only representative. To a closely allied order 

belongs the Wild China-tree or Soapberry (Sapindus marginatus). The 

naturalized China-tree (Melia azedarach), on account of its hardiness and 
rapid growth, is a favorite shade tree. 

Of the Rose Family, the only notable arborescent members area species 

of Hawthorn (Crategus subvillosa) and a Plum (Prunus Americana, var. 
mollis). Of the Rutacex, two shrubs are common: the Hop-tree (Péelea 

trifoliata) along the river, and the Prickly Ash (Xanthoxylum Clava- 

Herculis) on hill-sides. 

Other shrubs deserving mention are: The Trefoil Barberry (Berberis 

trifoliata), low, evergreen bush with glaucous, spiny leaves, yellow 

blossoms, and red, palatable berries; the well known Texas Persimmon 

(Diospuyros Texana); the thorny Bumelia lanuginosa ; a small Holly (Ilex 

decidua); a Dogwood (Cornus Drummondit); the pretty Lippia lycioides 
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bedring many slender racemes of exquisitely fragrant white flowers; 

Forestiera pubescens, Vitis bipinnata, Sambucus Canadensis. 

Of vines, we have the Poison Ivy (Rhus Toxicodendron) very common 
and of luxuriant growth; the Texas Virgin’s Bower (Clematis Drum- 

mondit), a pretty climber with long-feathered fruit; the Virginian Creeper 

(Ampelopsis guinquefolia) and several Grapes, viz.: Vitis candicans and 

estivalis which yield scant but good fruit; Vitis incisa and indivisa, 
neat, hardy climbers but with useless berries. 

Of the herbs of San Antonio, only the most characteristic can find 

place here. 

The earliest, blossoming in February, are: 

Allium striatum. 

Anemone Caroliniana. 

Arabis Ludoviciana. 

Draba cuneifolia. 

LTinaria Canadensis. 

Verbena bipinnatifida and ciliata. 

Oxalis stricta. . 

In March, blossom the following: 

Scutellaria Drummondi. 
Vesicaria Gordoni. 
Nemophila phacelioides. 

Astragalus leptocarpus. 

Gaura Drummondit. 

Corydalis aurea, var. occidentalis. 
Pinaropappus roseus. 

Gaillardia simplex. 

Lindheimeria Texana. 

Veronica peregrina. 

Cnothera triloba and speciosa. 

Sisyrinchium Bermudiana. 

Cooperia pedunculata. 

Nemastylis geminifiora, slopes of reservoir, very showy. 

Iupinus subcarnosus (Texas Lupine), covering fertile slopes with 
a carpet of purple blue. 

Delphinium azureum (Azure Larkspur), here anomalously white- 

flowered. 

Phlox Remeriana, small but showy, mixing abundantly its pink 

flowers with the two preceding. 

Callirrhoé pedata (Purple Mallow), elegant and showy. 
Gilia incisa. 

Later in the season we find: 
Gelasine Texana. ? 

Desmanthus acuminatus and depressus, grassy plots. 

Neptunia pubescens, grassy plots. 

Schrankia angustata, gardens. 
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Psoralea rhombifolia, Mezquit woods. 
Vicia Ludoviciana, valley. 

Medicago maculata, valley. 

Indigofera leptosepala, sandy hillsides. 

Sesbania macrocarpa, rare. 
Cassia Lindheimeriana and occidentalis. 
Malvaviscus Drummondii (Wild Fuchsia), common. 

Malvastrum Wrightit and tricuspidatum. 

Abutilon Wrightii and Texense. 

Sida diffusa and physgocalyx, yards. 
Pentstemon Cobea, elegant and showy, rare. 

Castilleia indivisa, low Mezquit woods. 

Maurandia Wislizeni, high Mezquit woods. 

Teucrium Canadense. 

Hedeoma acinoides and Drummondii (Pennyroyal), the former com- 
mon in the valley, the latter abundant on hills. 

Stachys agraria, valley. 

Salvia farinacea, balloteflora, Texana, coccinea (Sages), common. 

Scutellaria versicolor, woods. 
Monarda citriodora (Horsemint), abundant. 

Brazoria scutellarioides, very pretty, in low places. 

Bifora Americana. 

Cherophyllum procumbens. 
Daucus pusillus, var. scaber. 
Polytenia Nuttallii. 

Eryngium Wrightii?, very showy late in summer. 

Vesicaria argyrea, about the reservoir. 

Streptanthus platycarpus ?. 

Stellaria media and prostrata, valley. 

Silene antirrhina, Government Hill. 

Menodora heterophylla, common. 

Specularia perfoliata, biflora, leptocarpa, Lindheimeri. 
Asclepias longicornu. 

Asclepiodora viridis. 

Gonolobus reticulatus and biflorus. 

Gnothera tetraptera and serrulata (Evening Primroses). 
Linum multicaule and Berlandieri, both showy Flaxes. 

Siphonoglossa Pilosella, common. 
Ruellia tuberosa, very common late in summer. 

Dianthera parviflora. 

Oxybaphus nyctagineus. 

Tradescantia Virginica. 

Tinantia anomala, shady woods. 

Sisyrinchium geniculatum and anceps. 

Passiflora incarnata and affinis (Passion-Flowers). 

Lithospermum Matamorense, shady woods. 
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Onosmodium Bejariense, shady woods. 
Echinospermum Redowskii, var. cupulatum. 

Hvolwulus sericeus, very common throughout summer. 

Convolvulus hermannioides. 
Dichondra repens, roadsides. 

Ipomeea trifida. 

Nama Jamaicense, shade of fences. 

Geranium Carolinianum, valley. 

Euphorbia marginata, common and showy. 

Geum album, river shore. 

Yucca rupicola, very elegant; in rocky woods. 

Nicotiana repanda (Wild Tobacco), common. 

Solanum nigrum, triquetrum, eleagnifolium, rostratum, abundant. 
Mirabilis longiflora, rare. 

Bowlesia lobata, shade of fences. 

Bouchetia erecta, Mezquit woods. 

Spigelia Lindheimeri, Mezquit woods. 

Humble but very elegant are two members of the Amaryllis Family, 

new crops of which appear after every summer shower, the white- 

flowered Cooperia Drummondii and the golden-petaled Habranthus Tex- 
anus. 

The most common Composites, mostly homely weeds, are: 

Verbesina encelioides and Virginica. 

Ambrosia trifida. 

Franseria tenuifolia, var. tripinnatifida. 

Xanthium Strumarium. 

Hymenopappus artemisicfolius. 

Gaillardia pulchella. 

Helianthus lenticularis. 

Parthenium Hysterophorus. 

Lepachys columnaris, var. pulcherrima. 

The last two, particularly, choke the lanes and vacant grounds of the 
- town. 

Of grasses we find— 
In pastures: 

Buchloe dactyloides (Buffalo or Mezquit Grass). 

Bouteloua oligostachya, hirsuta, Texana (Gramas). 

Aristida purpurea, var.? longiseta (Triple-awned Grass). 

Stipa Neesiana. 

Andropogon saccharoides and scoparius (Beard-Grasses). 
Along the river: 

Panicum Crus-Galli, var. longisetum (Panic-Grass). 
Uniola latifolia (Spike-Grass). 

Arundo Donax (Cane-Grass). 
Zizania miliacea (Wild Rice). 
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In yards and gardens: 

Cynodon dactylon (Bermuda Grass), introduced. 

Panicum fuscum and Texanum (Panic-Grasses). 

Hordeum pusillum (Wild Barley). 
Leptochloa mucronata. 

Paspalum distichum. 

Briochloa sericea. 

Melica diffusa. 

Digitaria sanguinalis (Finger-Grass). 
Eragrostis oxylepis. 

Setaria glauca (Bristly Fox-tail). 

Festuca tenella. 
Lepturus paniculatus. 

Cenchrus tribuloides (Bur-Grass). 
Bromus unioloides (Johnson-Grass). 

VALLEYS EAST OF THE PECOS. 

Most of the trees noticed on the San Antonio River reappear in other 

valleys east of the Pecos. 

The Medina is well timbered with Pecan and Water Elm (Ulmus crassi- 
folia); more sparsely with Cottonwood, Sycamore (Platanus occidentalis) 
and Bald Cypress, all large, useful trees. On higher grounds are groves 

of fine Live Oak whose short trunk measures from 2 to 4 feet in diameter. 

The Hondo, Seco, and Sabinal (Cypress Creek) are poorly wooded ; 

the Frio, only fairly so in scattered clumps. 
The Nueces River, although dry in many places, is well timbered from 

the heads of its forks to its mouth. On its forks thrive the Chestnut 

Oak (Quercus Muhlenbergii), 3 to 4 feet in diameter, a smaller Oak with 

pale foliage (Q. Durandit), the Texas Red Oak (Q. rubra, var. Texana), 

the Soapberry (Sapindus marginatus), the Wild Mulberry (Morus micro- 

phylla) and the Black Willow. On its lower part are groves of Cotton- 

wood and Texas Green Ash (Fraxinus viridis, var. Berlandieriana). 

The country between Uvalde and Eagle Pass is drained by several 

creeks, viz.: Turkey, Chuparosa, Live Oak, Comanche, and Penitencia, 

all converging into Lake Espantosa. They are mostly dry, but their 

courses are well marked by fringes of Live Oak and Water Elm, to- 

gether with Hackberry, Green Ash, Retama (Parkinsonia aculeata) and 

Black Willow. 
Las Moras Creek takes its name from the scattered Mulberry trees 

(Morus microphylla) growing on its banks. Groves of Pecan, Live Oak, 

and Water Elm, with the usual Hackberry and Soapberry, are found 

near its head at Fort Clark. 
The Pinto and Sycamore are thinly wooded all along their immediate 

margins.. The San Felipe is fairly timbered near its mouth, but much 

of its course is bare. 
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The San Pedro, or Devil’s River, is a large stream draining a hilly, 

grassy district, interesting alike to botanist, sportsman, and stockman. 

More or less timber is found all along its course, consisting of Pecan, 

Sycamore, Mulberry, Hackberry, Soapberry, and Willow, with shrub- 

bery of Persimmon, Granjefio, Mezquit, and Frijolillo. In the vicinity 

of old Fort Hudson are groves of Live Oak. Between the bridge of the 

Southern Pacific Railroad and the old crossing, a distance of 3 miles, [ 

observed four species of Grapes: Vitis estivalis, riparia, rupestris and 

candicans, with intermediate forms, all growing luxuriantly. 

Below Eagle Pass, the Rio Grande receives no tributary on the Texas 

side. Many arroyos drain the vast plains stretching from the Nueces 

and the Olmos Rivers to the boundary line, and several retain more or 

less rainwater, but there is no permanent running stream emptying into 

the Rio Grande from Eagle Pass to Brownsville. 

Many streams, some becoming important rivers, take their origin along 

the eastern edge of the Staked Plains. I shall review them briefly as 

they appear within our limits. 

THE CONCHO. 

The Concho and its tributaries run through undulating, grassy plains, 

From Fort Concho we can trace their course for several miles by Pecan 

trees of luxuriant growth; they are also fringed in places with Live Oak, 

American Elm (Ulmus Americana), more sparsely with Cottonwood and 

everywhere with Hackberry. On the Main Concho the timber, thick 

below, becomes scant a few miles above Fort Concho, but scattered 

clumps extend as far as Camp Charlotte. On the North Concho there 

is good timber, restricted to the banks, as far as Sterling Creek. A small 

wild Plum (Prunus rivularis) with red, palatable fruit, is common on the 

Concho and Colorado. Dense thickets of Mezquit cover many of the 

surrounding high table-lands. 

The most common Grasses in the Concho Basin and northward are, 

Buchloe dactyloides (Buffalo-Grass), Aristida purpurea, Bouteloua oligos- 

tachya (Common Grama), and Hilaria mutica, all, but specially the first 

and third, of excellent quality. The first two are commonly called 

Mezquit-Grass. 

Decking the prairie on all sides, are the cherry-red Callirrhoé pedata, 

the Prairie Lily (Cooperia Drummondii), and the ubiquitous Verbena 

bipinnatifida, Monarda citriodora, Salvia farinacea. 

THE COLORADO. 

At Austin, the capital of Texas, the picturesque banks of the Colo- 

rado are well timbered with Pecan, Cottonwood, Sycamore, Cypress, 

several species of Elm and of Oak. The latter are: Quercus virens (Live 

Oak), Q. rubra (Red Oak), Q. nigra (Black Jack), Q. macrocarpa (Bur 
Oak), Q. stellata (Post Oak), Q. palustris. The White-heart Hickory 
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(Carya tomentosa) is also found in the vicinity, and Hackberry, Soap- 
berry and Red Cedar are common. 

Immediately above Austin the timber remains good. Beyond the 

San Saba it gradually decreases, and, after passing the mouth of the 

Concho, one sees only the American Elm and, in less quantity, Hack- 

berry, Soapberry, and Willow. Still further up, at Colorado City, where 

the Texas Pacific Railread crosses it, no timber is visible on the naked 

banks and the river has dwindled to a salt brook, often dry. 

Two of the upper tributaries of the Colorado have permanent water, 

some wood, and run through good grazing districts: Tobacco Creek, 

fringed with Hackberry and Willow, and Champlin Creek. On the 

latter I noted two or three Cottonwood; Black Willow (Salix nigra) 
attaining a foot in diameter and the dominant tree; Hackberry and 
Soapberry; a small Plum (Prenxs vivularis) and two shrubby Oaks, 

Quercus grisea, and var. brevifolia of Y. undulata, the latter 10 to 12 feet 

high. Large Mezquit woods cover many of the surrounding plains and 

afford excellent fuel and fence rails, but no building timber. 

The San Saba and Llano Rivers, large western affluents of the Colo- 

rado, are fairly well timbered, and flow through fertile valleys, while 

good grass covers the surrounding plains. The prevalent trees along 

these streams are: Pecan, Cottonwood, Willow, Chestnut Oak (Quercus 

Muhlenbergii), Live Oak (Q. virens), a small Post Oak (Q. Durandit), 

American Elm and Mulberry (Morus microphylla). On the uplands the 

Red Cedar (Juniperus occidentalis var. conjungens) and the ordinary 

Post Oak (Quercus stellata) are conspicuous in places. 

THE BRAZOS. 

The Clear Fork of the Brazos runs through a good farming region. 

Its banks are covered with Pecan, Cottonwood, Live Oak, American 

Elm, Hackberry, Willow, and Mesquite. The last four trees or shrubs, 
with a few stray Pecan, extend into the southern branches of the Fork 

as far as Abilene and the range of high hills forming the watershed 

between the waters of the Brazos and those of the Colorado. 

Above the mouth of the Clear Fork, the Brazos dries up in many 
places; the timber grows scarce and often disappears. Its several 

branches, shallow, sluggish and salt creeks, stretch westward through 

broken, naked plains and gypsiferous bluffs. Despite the barren as- 

pect of the country the grass is very good in many districts, where 

thrive large herds of cattle. 

On approaching the Staked Plains, water is purer, more plentiful, and 

the grass more nutritious and abundant. Small groves of Cottonwood 

are seen in sheltered caiions, notably in Cafion Blanco. 

THE RED RIVER. 

The many heads of the Red River, within the Pan Handle, afford an 

ample supply of excellent and permarent water, and meander through 
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a very fine grazing region. Several of them are shaded with Cotton- 

wood. Farther down the Red River is often dry, the timber scant or 

absent, and the grass very poor on the sandy plains. 

Pease River and the Big Wichita run through arid, treeless plains , 

occasional clumps of Hackberry and Willow, and stray Cottonwood, are 

found in side canons. Near its mouth the Big Wichita is well tim- 

bered. 

THE PECOS. 

. The Pecos is not a wooded stream. Near its mouth, where its swift, 
muddy, and saline waters run through a deep, rocky valley, are clumps 

of Texas Green Ash (Fravxinus viridis, var. Berlandieriana), Willows 

(Salix nigra and longifolia) and Hackberry. Common here are the 

beautifully penninerved shrub, Karwinskia Humboldtiana, and the ever- 

green Guayacan (Porliera angustifolia) reaching an altitude of 15 feet. 

In a side canon I[ noted other arborescent shrubs, Quercus undulata, var. 
pungens, Fraxinus Greggti, Forestiera reticulata. I failed to see the Pis- 

tacia Mexicana, a small tree found hereabout by Bigelow. In this 

vicinity were collected the following handsome and remarkable plants: 

Pentstemon baccharifolius, Amoreuxia Wrightii, and Hibiscus cardio- 

phyllus. 

On ascending the river the timber becomes very sparse; it increases 

slightly near the mouth of Independence and Live Oak Creeks and 

then disappears. Both of these creeks are good running streams, the 

former watering a grazing district noted for its excellence, the latter 

fringed with Live Oak and Cedar. 

Above Live Oak Creek, the Pecos, a full-brimmed, muddy river, from 

8 to 15 yards wide, meanders for several hundred miles through sandy, 

naked, broken plains, whereon neither topography nor vegetation be- 

token its course. The shrubbery on its banks consists of low Mezquit, 

Lote-bush (Zizyphus), Capul (Condalia obovata), Creosote-bush (Larrea 

Mexicana), Junco (Keberlinia spinosa), Cenizo (Atriplex canescens) and 

Lycium Carolinianum. The Long-leaved Willow (Salix longifolia) 

grows in small clumps on the banks, often in company with a Grounsel- 

bush (Baccharis angustifolia) which spreads in many places its showy 

white panicles. Close to the water grow commonly: Statice Limonium, 

Samolus ebracteatus, Hustoma Russellianum and a giant form of Aster 

divaricatus. 

The prevalent grass of the Pecos flats, and often the only kind, is 

Sporobolus airoides, with erect culm, 1 to 3 feet high, and loose, open 
panicle ; it is distinctly salt to the taste and caused severe colic in most 

of the mules and horses of our party. Cattle readily eat it, and with 
Proc. Nat. Mus. 85——30 
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apparent immunity, which probably is obtained by all animals feeding 

on it long enough. 

On bottoms, the most common Composites are Conyza Coulteri and 

Bigelovia Wrightii. Common also are Helianthus lenticularis, Verbesina | 

encelioides, Perezia Wrightii, Grindelia squarrosa, and Clappia sucedefo- 

lia; and on alkali soils, the fleshy chenopods: Sueda fruticosa and de- 

pressa, Spirostachys occidentalis. 

No peculiar vegetation distinguishes the Fall of the Pecos. The 

stream, rushing through a jungle of Cane-Grass (Arundo Donaz), is 

parted by a rocky island and then tumbles about 20 feet over lime- 

stone bowlders, its muddy waters breaking into various shades of red 

and brown. , 

At Pope’s Crossing, the Pecos is about 25 yards wide and from 1 to 

3 feet deep, with hard, gravelly bottom. Its banks are still bare of 

timber, but in places shaded with Cane-Grass. The Canagre (Rumer 

hymenosepalus) is quite abundant here, as at many other points along the 

river. 

That part of the Pecos Basin from old Fort Lancaster up to Pope's. 

Crossing, made up largely of barren flats, is about the worst; the graz- 

ing is fair enough on many of the adjoining slopes and hills, but no- 

where sufiicient for profitable cattle raising. Near the latter place the 

grass improves very much; on the plains north of it large herds of 

cattle roam and thrive, and settlements are forming. 
It is worthy of notice that cattle, when accustomed to drink the saline 

water of the Pecos, prefer it to pure rain water. 

On the fine rolling prairie near the mouth of Delaware Creek, the ex- 

cellent grass consists of Boutelowa oligostachya, hirsuta, racemosa, erio- 
poda; Aristida dispersa ; Setaria caudata ; Triodia acuminata ; Pappo- 

phorum Wrightii. 

Two of the principal tributaries of the Pecos, Delaware Creek 

and Black River, are treeless except on their headwaters in the foot- 

hills of the Guadalupe Mountains ; here are small groves of Cottonwood, 

Chestnut Oak (Quercus Muhlenbergii), a small Ash (Fraxinus pistacicefo- 

lia), Hackberry, Soapberry, and Willow. They both run throughan ex- 

cellent grazing district. On the bluffs of Delaware Creek were collected 

a very large and remarkable form of Boerhauvia letosolena, a new species 

of Greggia (G. linearifolia, Watson) and a Nama (N. stenophyllum, Gray) 

not before observed north of the Rio, Grande. 

VALLEYS WEST OF THE PECOS. 

West of the Pecos the few running streams found outside of mount- 

ain districts are naked; they are: Comanche, Leon, Toyah Creeks, the 

Alamos, San Francisco, and Maravillas. On the forks of the last two 

may be seen a few clumps of Hackberry, Soapberry, and Willow ; scat- 

tered Cottonwood occur near the head of the Maravillas. 
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COMANCHE CREEK. 

Comanche Creek springs from the foot of the limestone bank on 

which stands Fort Stockton. It is alarge, clear, rapid stream, strongly 

impregnated with alkaline salts; it runs 3 or 4 miles and then sinks. 

The country roundabout, a vast expanse of gravelly sand, is dreary in 

the extreme. Thereis not even a bush on the banks of the creek. Near 

the water’s edge I noticed a handsome form of Aspicarpa hyssopifolia ; 
also Ludwigia palustris, Ipomea sagittata, Samolus ebracteatus, and such 

sea-Shore plants as Statice Limonium and Brizopyrum spicatum. 

On the gravelly mesa around the post are some of the usual herbs of 

the region— Verbena bipinnatifida, Baileya multiradiata, Riddellia ta- 

getina, Heliotropium Greggii, Melampodium cinerewm. 

MOUNTAIN STREAMS. 

The water-courses which drain the mountains are generally well tim- 

bered. On the Limpio, the most important stream between the Pecos 

and El Paso, stand groves of Cottonwood, scattered clumps of Red 

Oak and Emory’s Oak, Hackberry, and Willow. Near its heads are 

forests of Pine. In the picturesque Wild Rose Pass the Rosa Arkan- 

sana is common; still more so are the feathery Fallugia paradoxa and 

the economic Canagre. 

The Cibolo, running on the east side of the Chenate Mountains, is 

densely wooded. Cottonwood (Populus Fremonti) 4 and 5 feet in di- 

ameter, and Texas Green Ash, 40 and 50 feet high with trunk 1 to 2 

feet in diameter, are characteristically prominent. The other trees are 

Hackberry, Soapberry, Nogal (Juglans rupestris), Wild Mulberry (Morus 

microphylla), and Willows (Salix longifolia and nigra). Over these trees 

the Arroyo Grape ( Vitis riparia) climbs luxuriantly, forming dense walls 

and bowers which yield, in the fall, small but very palatable bunches 

of fruit. South of the mountains and long before reaching the Rio. 
Grande, the Cibolo is dry and timberless. 

West of the Chenate Mountains runs Capote Creek, a small stream 

shaded from the fall to its mouth with Cottonwood, Texas Green Ash, and 
Willows. The neighboring bluffs are covered with excellent grass, prin- 

cipally Bouteloua and Cathestechum. I collected, at the fall, a new shrub, 

Sageretia Wrightii, Watson; and, thereabout, the following rare and in- 

teresting plants: Elytraria tridendata, Sedum Wrightii, Desmodium spi- 

rale, Hibiscus Coulteri, Boerhaavia scandens, Pentstemon acuminatus, Aris- 

talochia brevipes. 

The Chisos Mountains are drained by the Tornillo on the east and 

the Tarlinga on the west. The former, mostly dry, bears on its upper 

part a few small scattered Cottonwood, stunted Hackberry, Willows, 
and copses of shrubby Tornillo or Screw Bean (Prosopis pubescens). Its 

lower part is entirely naked. The Tarlinga contains more water and 

better timber; clumps of Cottonwood, beginning at Agua Fria, dot its 
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course through the cafion; the last 15 miles are naked except near 
a large spring, 2 miles from its mouth, where more Cottonwood are 

found. 
The Bofecillos Mountains are drained by the Ternero on the west and 

the Grapevine on the east. The former is a dry arroyo for about 5 

miles above its mouth, then becomes a running creek for 5 or 6 miles, 

with sparse Cottonwood, Texas Green Ash, Hackberry and Willow; 
this timber extends into several side cations. In gravelly ravines near 

its head, the handsome shrub Cassia Wislizent is common. 

The Grapevine, one of the prettiest tributary canons of the Rio 

Grande, contains a small stream which sinks and reappears in many 
places, and many clumps of Cottonwood, Green Ash and Willow. The 

Vitis estivalis? grows thriftily over the trees, while the Maiden-hair Fern 

(Adiantum Capillus- Veneris) and Poison Ivy line the damp rocks. Here 

were collected two rare and showy grasses, Cottea pappophoroides and 

Imperata arundinacea. 
Between the upper part of the Ternero and the Grapevine, including 

the northern portion of the Bofecillos Mountains, lies a vast grassy 

plateau which would be of great value as a grazing range were water 

more plentiful. 

THE RIO GRANDE. 

FROM EL PASO TO ITS MOUTH. 

The valley, as it issues from the pass near which stands the town of 

El Paso, widens out into a broad plain covered with a forest of Cotton- 

wood whose dense foliage contrasts strongly with the tawny gray of the 

bare slopes, the dark blue of the sharply outlined mountains and the 

pale azure of the sky. 
The timber is confined to the river bottom and consists of Cotton- 

wood* (Populus Fremonti, var. Wislizeni?), Willows and Sparse Ash 

(Fraxinus pistaciefolia, forma tomentosa of Torrey). The Willows are 

two or three forms of Salix nigra, and Salix amygdaloides the larger and 

prevalent species. 
The valley, below El Paso, varies in width from one to several miles 

and, wherever irrigated, produces fine crops of corn, Mexican wheat, 

onions, sweet potatoes, melons, cabbages, beans, alfalfa (Medicago sativa) 

and red pepper. It also produces excellent fruits, such as grapes, pear, 

and apricot. The Irish potato has not yet been successfully cultivated 

on the Rio Grande. 
The Mezquit, as a low spreading shrub, remains prominent on high 

ground. Its congener, the Screw-Bean (Prosopis pubescens), or Tornillo 

of the Mexicans, growing in clusters 10 to 20 feet high, the separate 

stems 8 to 10 inches thick, now becomes very abundant on the bottom. 

* Owing to the variable forms they affect, there is still some uncertainty in the 

differentiation of the Poplars of the Southwest. 
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The Ash already seen at El Paso is occasionally met with; it is planted 
in the streets of Isleta and San Elizario, its quick growth and spread- 
ing limbs making it a valuable shade tree. The Mexican Elder (Sam- 
bucus Mexicana) also found in these towns may have been imported. 

Below San Elizario, the valley remains broadly open down to old 

Fort Quitman. The water, however, is not always abundant or of good 

quality and, during dry seasons, disappears in places; the soil is also 

more barren. Large groves of Cottonwood, often continuous, cover the 

alluvial bottom. : 

Atriplex canescens, under several marked forms, grows thickly on 

sandy and gravelly banks; common also are the other Chenopods, 

Atriplex acanthocarpa and expansa, often in the company of the weedy 

Acanthochiton Wrightit. Ephedra antisyphilitica and trifurca (Canatilla) 

are never rare on the foot-hills with the Creosote-bush and cylindrical 

Opuntie. Nearer the edge of the river are thickets of Baccharis 

cerulescens, Pluchea borealis, and that most common of bushy weeds 
Aster spinosus. 

At Quitman, the prevalent grasses are Hilaria mutica and Bouteloua 

oligostachya (Common Grama). 

Below this point the valley becomes contracted and does not admit of 

farming as far down as Ruidoso. The Cottonwood continues to be 
abundant, although now with increasing distances between the groves. 

From the summit of Eagle Mountain it can be traced along the valley 
from Ojo Caliente into Vieja Cation; it is dense at the mouth of Capote 

Creek ; thence, with few interruptions, extends to Presidio del Norte, 
forming large woods a few miles above this town. 

The valley is more or less settled between Ruidoso and Presidio, and 

under irrigation yields good wheat, corn, and vegetables. Fifteen miles 

from the latter place is the village of Polvo, at the foot of the Bofecillos; 

thence to Del Rio there is no other agricultural settlement. 

Below Presidio, the Cottonwood is much less frequent; small clumps 

are seen at long intervals. It disappears in the Great Cafion, where no 

arborescent vegetation of any kind is possible, but reappears below it, 

forming large groves a few miles from the mouth of the Tarlinga, south- 

west of the Chisos Mountains. At this point, the broad valley, abundant 

water and rich alluvial soil offer great inducements to settlers. Thence 

the Cottonwood is more sparse, but still occurs in scattered clumps as 

far as the Sierra Carmel, below the abandoned Presidio de San Vicente. 

Here the river enters another series of cafions, a hundred miles long, 

and as it issues from the highlands, near the mouth of the Pecos, it is 

bare of Cottonwood and remains so to its mouth. 
At Presidio del Norte (953 miles from the mouth of the Rio Grande, 

altitude 2,780 feet) the broad valley and adjoining terraced table-lands 

are encompassed by steep hills and craggy mountains bare of all visible 

arborescent growth, the whole forming a vast landscape of utter dreari- 

ness and desolation. 
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The vegetation is that peculiar to the great Texano-Mexican Desert. 

The sparse trees are confined to the alluvial bottom and dependent 

ravines; they are Cottonwood, Hackberry, Mesquite, Screw Bean and 
Willow (Salix longifolia and nigra). Shrubs and bushes are common 

enough, but in scattered thickets nowhere forming a dense chaparral ; 

those preponderating on mesas and hills are: 

Acacia Greggvt and constricta. 

Mimosa borealis and biuncifera. 

Dalea formosa. 

Condalia obovata and spathulata. 

Zizyphus obtusifolius. 

Keberlinia spinosa. 

Celtis pallida. 

Lycium Carolinianum, Berlandieri, puberulum. 
Mozinna spathulata. 

Ephedra antisyphilitica and trifurea. 

Larrea Mexicana. 

Flourensia cernua. 

Yucca angustifolia. 

The Palmo (Yucca baccata, var. australis), with tall caudex, 10 to 20 

feet high and 1 to 2 feet in diameter, covers the broad graded incline 

extending from the valley to the Chenate Mountains. The obnoxious 

Lechuguilla (Agave heteracantha) is everywhere but too common. The 

Bear-Grass or Sotol (Dasylirion Texanum) is also conspicuous. Of the 

abundant Cacti the most remarkable species are: Anhelonia fissurata 

(Pellote) bearing a beautiful flower and used medicinally by Mexicans ; 

Anhelonia Williamsii not before observed on this side of the Rio Grande; 

Cereus Greggii, one of the most ornamental of its class ; Cereus stramineus 

(Strawberry Cactus) with large, red, delicious fruit. 

The bottom is covered with such weeds as— 

Nama hispidum. 

Solanum nigrum and eleagnifolium. 

Portulaca oleracea, retusa, lanceolata. 

Petunia parviflora. 

Sida hederacea. 

Cucurbita perennis. 

Lippia nodifiora. 

Tribulus maximus. 

Rumex Berlandieri. 

And also the following Composites: 

Helianthus lenticularis and ciliaris. 

Verbesina encelioides. 

Aster spinosus, tanacetifolius and canescens. 

Coreopsis cardaminefolia. 

Aplopappus spinulosus. 

Gutierrezia Texrana. 

Helenium amphibolum. 
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More conspicuous and interesting herbs are— 

On the bottom : 

Collomia longiflora. 

Tribulus grandiflorus. 

Martynia altheafolia. 

(nothera triloba and pinnatifida. 
Argemone hispida. 

Hoffmanseggia stricta. 

Spheralcea angustifolia. 

Tetraclea Coulteri. 

Lepidium alyssoides. 

Philibertia cynanchoides and linearis, 

On the mesas : 
Talinum aurantiacum. 

Leselia Havardi, Gray. 

Cassia bauhinioides. 

Mentzelia multiflora. 

Talinopsis frutescens. 

Baileya multiradiata. 

Riddellia tagetina. . 

The coarse “ Maton” grass (Sporobolus Wrightii), on which many of 

the native ponies feed in winter, occupies large portions of the open bot- 

tom. The grazing is very poor in the valley and on the low mesas; it 

is only in the foothills that we find nutritive Grasses, principally 

Bouteloua oligostachya and polystachya, Cathestechum erectum, Aristida 

purpurea. 

Here the Rio Grande receives its largest affluent, the Rio Conchas, 

having its source nearly due south in the Sierra Madre of Chihuahua. 

The valley of this fine river is very fertile, and, under irrigation, pro- 

duces abundant cereals, vegetables, and fruits, on which subsist many 

towns and villages from Presidio del Norte to Chihuahua. 

An excursion of about 40 miles through and beyond the Cafion of the 

Conchas did not reveal any notable change. The country, outside of 

the river bottom, is a hopeless desert extending to the very mountains 

surrounding the City of Chihuahua. In this desert we found a flourish- 

ing Sotol-mescal factory, the favorite alcoholic beverage of frontier 

Mexicans, made from the Sotol or Bear-Grass. 
On February 14, 1881, I was surprised to see the Cottonwood on the 

Conchas already quite green, while those of the Rio del Norte, on the 

other side of the dividing ridge were still a bare, blackish mass. I 

subsequently ascertained that the difference in the advance of vegeta- 

tion between the two valleys is three or four weeks, and found an easy 

explanation for it by taking the temperature of their respective streams. 

Thus, on February 21, between 9 and 10 o’clock a. m., the temperature 

of the Rio del Norte, just above the junction, was 49°, while that of the 

Conchas was 58°, and that of the conjoined rivers (now Rio Grande) 55°. 
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These observations testify to the remarkable influence of a few degrees 

of heat in the moisture of the subsoil upon early vernal vegetation. 

From Presidio one sees a lofty mountain to the southeast, Sierra 

Rica, 9,000 feet or more in altitude, probably the highest in the State 

of Chihuahua. Its summit is covered with Nut Pine of large size (or 

its Mexican kin, Pinus cembroides), and its slopes with Quercus grisea 

(Gray Oak) and Arbutus Xalapensis. 

Below Presidio the river enters a series of deep canons not yet 

thoroughly explored. Vegetation within them is scant, sometimes 

entirely absent. Two rare and pretty shrubs, Cowania ericwfolia. (redis- 

covered by me on Tornillo Creek) and Hmorya suaveolens, were found 

hereabout by the botanist of the Boundary Survey. Below the Bofecillos 

Mountains, on gravelly mesas, the Hriogonum Havardi, Watson, is con- 

spicuous with its semi-globular masses of leaves from which spring many 

slender, diverging stems. With it, but much rarer, was found a new 

species, H. suffruticosum, Watson. In the canon leading to the San Carlos 

Crossing I rediscovered the Acacia Schottii, apparently at the identical 

place where first seen by Dr. Parry. In the same cafion were collected 

a new species of Boerhaavia (B. bracteosa, Watson), the pretty Bouchea 

linifolia, the rare Mimosa fragrans, and, nearer the river, a giant form of 

Acacia jilicina, 6 to 8 feet high, forming a dense thicket. 

Opposite the mouth of the Tarlinga, the Rio Grande issues from the 

Great Canon through a narrow chasm into which one may advance, 
creeping under the overhanging walls, nearly half a mile. Here Salvia 

Henryi and Nama undulatum are common. 

Near the mouth of the Tarlinga, on low sand banks, was found, with 

ripe and excellent fruit, the Watermelon (Citrullus vulgaris), which has 

become extensively naturalized in Western Texas. 

Growing on the immediate shore, and first observed as a native plant 

north of the Rio Grande, is the beautiful Tobacco-Shrub (Nicotiana 
glauca), and on neighboring gypseous hills that rare and curious shrub 

Salazaria Mexicana. Farther down, in foot-hills nearly opposite San 

Vicente, was collected a new species of a Mexican genus, Brongniartia 

minutifolia, Watson. 

Del Rio isa promising agricultural village, where, among other fruits, 

delicious peaches are raised. From this point almost down to Eagle 

Pass the fertile and wide valley seems well adapted to farming. Settle- 

ments occupy the several creeks watering it. 

At Eagle Pass, distant 495 miles from the mouth of the river, altitude 

1,460 feet, the general aspect of the vegetation remains the same but 

a close examination reveals changes. The Bear-Grass has disappeared, 

and the giant Yucca baccata is dwarfed to a mere tuft of leaves. Acacia 

Greggii and constricta of the gravelly mesas of Presidio are here replaced 

by Acacia amentacea, Berlandieri, Coulteri, and Wrightii. The Mezquit 

is aS common as ever, Shading the parade ground of old Fort Duncan, 

ts gnarled branches often loaded with thrifty bunches of Mistletoe 
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(Phoradendum flavescens). The Screw Bean is no longer seen. Here 
begin the Retama (Parkinsonia aculeata) and Huisache (Acacia Farnesi- 

ana), elegant trees becoming more frequent and of larger size below. 

Common and conspicuous are the thorny, yellow-flowered Parkinsonia 

Texana; the white-leaved, purple-flowered Caulophyllum Texanum; the 
fragrant Lippia lycioides and graveolens; the Majorano (Salwia ballote- 

flora), and the Guayacan (Porliera angustifolia). The other shrubs are: 

Calliandra conferta. 

Castela Nicholsoni (Goat-bush). 
Shefferia cunetfolia. 

Bumelia lanuginosa and spinosa. 

Lantana macrocarpa and Camara. 

Diospyros Texana (Persimmon). 

Mozzina spathulata (Sangre de dragon). 

Larrea Mexicana (Creosote-bush). 

Flourensia cernua. 

Inyeium Carolinianum. 

Celtis pallida (Granjeno). 
Forestiera angustifolia. 

Keberlinia spinosa (Junco). 

Condalia Mexicana, obovata, spathulata. 
Colubrina Texensis. 

Zizyphus obtusifolius. 

The following climbers are characteristic : 

Ipomea sinuata. 

Clematis Drummondii. 

Philibertia cynanchoides. 

Maximowiczia Lindheimeri. 

Passiflora tenuiloba and fetida. 

Roulinia unifaria. 

Cuscuta decora. 

In the early summer the bottom is covered with the flowers of Callir- 

rhoé involucrata, Ginothera speciosa, tetraptera and sinuata, Anemone his- 

pida (with purpiish flowers), Phacelia Popei, Monarda citriodora and 

punctata, Gaillardia pulchella, Dichetophora campestris, Helenium am- 
phibolum and oocliniwm. 

Other herbs, growing in various situations, are: 

Neptunia pubescens. 

Dalea lasiathera. 

Psoralea rhombifolia. : 

Malvastrum leptophyllum, tricuspidatum, pedatifidum. 
Spheralcea hastulata. 

Melochia pyramidata. 

Hermannia Texana. 

Galphimia linifolia. 
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Asclepias longicornu. 

Jatropha Berlandieri. 

Talinum sarmentosum. 
Oxalis dichondrefolia. 

Tonidium lineare. 

Siphonoglossa Pilosella. 

Aristolochia longiflora. 

And also the following Composites: 

Conoclinium dissectum. 

Varilla Texana. 

Aphauostephus ramossissimus. 

Gymnosperma corymbosa. 
Chetopappa modesta. 

Encelia subaristata. 

Gutierrezia ertocarpa. 

Palafoxia Texana. 

Bigelovia coronopifolia. 

Verbesina encelioides. 

The prevalent Grasses are: 

Buchloe dactyloides (Buffalo-Grass). 

Bouteloua oligostachya, Texana, polystachya, Humboldtiana. 
Chloris cucullata. 

Panicum lachnanthum, autumnale, virgatum, crus-galli. 

Hilaria cenchroides and mutica. 

Eragrostis megastachya and reptans var. capitata. 

Triodia mutica. 

Andropogon scoparius and contortus. 

Pappophorum vaginatum. 

Paspalum leve. 

Cenchrus myosuroides. 

Spartina gracilis. 
Arundo Donaz. 

Sporobolus Wrightiit. 

Three miles below Eagle Pass, the Rio Escondido, on the Mexican 

side, empties into the Rio Grande. It is a clear, swift stream shaded 
with Pecan, Hackberry, and Wild Mulberry (Morus microphylla), over 

which climb luxuriantly the Mustang Grape (Vitis candicans) and a 

quinquefoliate form of Poison Ivy. On the bluffs above are groves of 

fine Live Oak extending thence, along the hill tops, into the interior of 

the State of Coahuila. 

The general features of the vegetation do not change much down to 

Laredo. The narrow valley, sparsely fringed with timber, is contained 

within lines of broken bluffs, or cuts its course through high, gravelly 

mesas. It expands at rare intervals, affording farming land to a few 

ranches. The shrubbery becomes denser, larger, and extends farther 
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from the river; it now forms a tolerably well defined wooded belt which 
runs parallel with the river to its mouth and spreads north of it from 

20 to 40 miles. ; 
Laredo stands on a broad and level sandy plain over which it has been 

projected to convey the waters of the Rio Grande. Mezquit continues 

to be the prevalent shrub; the Huisache (Acacia Farnesiana) and Re- 
tama (Parkinsonia aculeata) are much more common; the Colima (Xan- 

thoxylum Pterota) begins to appear. In gardens and yards are noticed 

the elegant Tobacco-Shrub (Nicotiana glauca) of arborescent size, and 

the Mexican Maguey (Agave Americana). The river shore is mostly 

bare; at intervals are clumps of Black Willow, Hackberry, Water Elm 

(Ulmus crassifolia), and Texas Green Ash (Fraxinus viridis, var. Ber- 

landieriana). Along the water’s edge was collected a genus of Grass 

(Hemarthria) new to the United States. 
Proceeding on the narrow-gauged railroad toward Corpus Christi, 

one crosses the undulating, hilly wooded belt, the shrubs being: Mez- 

quit, Huisache, Granjeno, Hackberry, Texas Persimmon, Parkinsonia 

aculeata and Texana, Condalia obovata and Mexicana, Acacia amentacea 

and Wrightii, Karwinskia. Here also begin to be seen, in the wild 

state, rare patches of Maguey (Agave Americana), which, as a native 

plant, grows very sparsely on the Texas side of the Lower Rio Grande. 

The Nopal (mostly Opuntia Engelmanni), of very thrifty growth, is every 

where abundant in the woods which it sometimes renders impassable. 

Opposite Belleville, the Salado, one of the largest rivers of Northern 

Mexico, flows into the Rio Grande. ‘ At the time of the Boundary Sur- 

vey, Cypress (Taxodium distichum) was rather common on its shores and 

extended down the Rio Grande to Roma. It is quite sparse now but 

is occasionally noticed as far down as Edinburg. At Havana Ranch I 

saw a fine specimen of this tree 2 feet in diameter. 

Below Belleville, bluffs and high mesas gradually recede while the 

valley widens; much of it now is susceptible of cultivation. Roma is 
the head of high-water navigation, while Rio Grande City is generally 

reached by steamers at all stages of water. 

At Rio Grande City (Ringgold), the woody vegetation on the neighbor- 

ing bluffs and throughout the river belt, 30 miles or more wide, is dense, 

and in low places reaches the magnitude of scrub timber. The nature 

of ithaschanged; one now commonly sees: Nacahuite (Cordia Boissiert), 

a small tree with large, mulberry-like leaves and excellent fruit; Bar- 

retta (Helietta parvifolia), which, although a common shrub here, had 

not before been observed in the United States; Ebony (Acacia flexi- 

caulis), an evergreen shrub or small round-headed tree 1 foot in diame- 

ter; Colima (Xanthoxylum Pterota), spiny shrub with pungent leaves ; 

more rarely Ptelea angustifolia. The other shrubs also growing in this 

locality have already been noticed. They are Mezquit, Texas Persim- 

mon (Chapote of the Mexicans), Granjeno, Guayacan, Junco, of arbor- 
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escent size; Coyotillo (Karwinskia), Amargoso (Castela Nicholsont), Ziz- 
yphus, Acacia Berlandiert and amentacea, only shrubby. 

In the woods below: Ringgold the Agave variegata was found. Much 

cultivated about yards are the Mexican Maguey (Agave Americana) 

and several forms of Agave rigida. 

The valley of the Rio Grande, from 3 to 4 miles wide at Rio Grande 

City, becomes a broad alluvial plain below Edinburg. It is thinly but 

almost continuously settled from Roma to Brownsville. It produces, 

with little or no rain, excellent crops of Sugar Cane, Cotton, Corn, and 
all kinds of vegetables except Potato. 

The timber of the alluvial bottom is now quite thick in places, com- 

pletely and most pleasantly shading roads for miles. At Rio Grande 

City, and downward to Brownsville, it consists of: Black Wiilow (Salix 

nigra), often 2 and 3 feet in diameter and from 50 to 70 feet high, bear- 
ing some resemblance to the Cottonwood of the middle and upper river ; 

Long-leaved Willow (Salix longifolia), much smaller than the preced- 
ing; Water Elm (Ulmus crassifolia), of good size; Green Ash (fraxinus 

viridis, var. Berlandieriana), 2 and 3 feet in diameter and 50 feet high ; 

Huisache and Retama, middle-sized trees; Anaqua (Hhretia elliptica), 

1 to 2 feet in diameter, with deep green, scabrous foliage and edible ber- 

ries; Coma (Bumelia lycioides), becoming a tree 1 foot in diameter and 

30 feet high; Una de Gato (Acacia Greggii), 8 to 10 inches in diameter 

and 30 feet bigh; Brasil or Blue-wood (Condalia obovata), shrub or 

small tree; Huajillo (Pithecolobium brevifolium), spiny shrub whese 

foliage is eaten by goat and sheep; Granjeno (Celtis pallida), arbor- 

escent shrub whose twisted branches are much sought after for canes ; 
Sesbaniu Cavanillesii, very graceful shrub or small tree with bunches of 
yellow flowers in Angust and winged legume; Pecan, a large tree, only 

at a few places, and probably introduced. 

Common and pretty vines are Ipomea sinuata and trifida, Cocculus 

diversifolius, Vitis incisa, Anredera scandens, and Vigna luteola. 

At Havana Ranch (below Ringgold), late in August, I noted the fol- 

lowing plants in bloom: 

Talinum sarmentosum. 

Iva ciliata. 

Acleisanthes Berlandieri, reclining over low bushes. 

Lippia geminata, erect, 3 to 4 feet high. 

Salvia coccinea. 
Mimosa strigillosa. 

Teucrium Cubense. 

Solanum tectum. ? 

Sesbania Cavanillesit. 

Vigna luteola. 

Martynia fragrans. 

Below Edinburg one is surprised at the unexpected appearance, in 

small, sparse clumps, of a Palmetto (Sabal Palmetto?) with the habit 
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and proportions of the South Carolina tree. The Long Moss ( Tillandsia 

usneoides), found as far west as San Antonio, becomes a marked feature 

of the vegetation near the coast. 

At and about Brownsville the most common trees are, as above, 

Retama, Huisache, Hackberry, Willow, and Mezquit, the latter extend 

ing down the river nearly to its mouth. 

HILLS, BLUFFS, AND MESAS. 

The most widespread and common tree on hills and bluffs, from the 

Canadian River to the Rio Grande, is the Red Cedar (Juniperus oe- 
cidentalis and var. conjungens), generally of small size and gnarled 

growth. Next in frequency is the low round-headed Gray Cak (Quercus 

grisea), particularly conspicuous on the grassy bluffs southwest of Marfa. 

The Post Oak (Q. stellata) is found on ridges near the Gulf Coast and, 

in thin groves, on high ground farther inland, north of the Nueces 

River. It is a good-sized tree in the Buffalo Gap Mountains, south of 

Abilene, its extreme western limit in Texas. The Red Oak (Q. rubra) 

often extends from valleys to the base of hills and mountains but is 

nowhere large or abundant. The shrubby Q. undulata begins at the 

Pecos River and occurs occasionally in clefts of rocky bluffs along the 

Rio Grande. 
On some of the high ridges and peaks of the mountainous region north 

of the Chisos Basin, from the Santiago Range to Pefia Colorado, and 

thence nearly to Fort Davis, are seen small scattered Nut Pine (Pinus 

edulis), and, at a lower altitude, clumps of shrubby Ash (Fraxinus cus- 

pidata and Greggii) and Mulberry (Morus microphylla). Nut Pine is 

also sparingly found on the bluffs of the forks of Nueces River and 

further north along the edge of the escarpment of the Staked Plains. 

Very prominent on foot-hills and bluffs are: the Bear-Grass or Sotol 

(Dasylirion Texanum), the pestilent Lechuguilla (Agave heteracantha), 

the handsome Jacob’s Staff or Ocotillo (Pouquiera splendens) whose 

thorny shoots are tipped with racemes of scarlet flowers, the forbid- 

ding Spanish Bayonet or Palmo ( Yucca baccata) in all stages of growth, 

the smaller Yucca angustifolia, the tufty Nolina Texana and erumpens. 

On low slopes and banks of ravines abounds the Texas Persimmon 

(Diospyros Texana), and common are several species of Sumach (Rhus 

microphylla, trilobata and virens). 

On the craggy, limestone hill-sides of the west, we find habitually the 

Sangre de Dragon (Mozinna spathulata), the leafless Euphorbia antisyph- 

dlitica, the bushy Mortonia scabrella, the long-tubed Macrosiphonia Ber- 

landieri, the curious moss-like Siempre Vive (Selaginella lepidophyila) 

and its congener S. rupestris, several Ferns (Notholena and Pella). 

In the Great Bend of the Rio Grande, the bluffs are often covered with 
decayed argillaceous schist, giving them a repulsive blackish aud cin- 

dery appearance. Even then they are seldom entirely bare but mostly 
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dotted with white bunches of Common Grama interspersed among thick 

patches of Lechuguilla. About their bases are thickets of Atriplex 

acanthocarpa and canescens; Selinocarpus diffusus, Ephedra, Larrea, Flou- 

rensia; more rarely Clappia suedefolia,and always more or less Cactacee. 

Somewhat special to the gravelly hillsof the Great Bend are: Ayenia Mi- 

crophylla, Cladothrix suffriticosa, Bouchea spathulata, Cowania ericefolia, 

Boerhaavia ertosolena, Hibiscus Coulter, H. denudatus (var. involucellata), 

Lycium pallidum, Prunus minutiflora. On the blutts of the Rio Grande, 

south of the Chisos Mountains, mixed with Lechuguilla and nearly as 

forbidding, was collected a new species of a genus not before observed 

in the United States—Hechtia Texensis, Watson. 
Mesas are covered with: 

Prosopis juliflora. 

Zizyphus obtusifolius. 

Condalia obovata and spathulata. 

Larrea Mexicana. 

Ephedra antisiphylitica and trifurea. 

Flourensia cernua. 

Keberlinia spinosa. 

The Leucopyhllum Texanum, so strikingly beautiful with its purple 

flowers and white foliage, is very abundant on high plains west of 

Uvalde; in the Great Bend it is often mixed or replaced by its still 

handsomer kin Leucophyllum minus. Likewise highly ornamental is the 

spinose Parkinsonia Texana on the Lower Rio Grande, and the scented 
Buddleia marrubiifolia farther west. 

Other shrubs likewise common, and characteristic of bluffs and high 
mesas, are: 

Acacia Berlandieri, Greggii, constricta, amentacea. 

Cassia Wislizeni (west of the Pecos). 

Mimosa biuncifera, borealis, Lindheimeri, dysocarpa, monancistra. 
Hysenharadtia amorphoides. 

Dalea formosa. 

Forestiera angustifolia, Neo-Mexicana, pubescens (east of the 
Pecos). 

Salvia balloteflora. 

Coldenia Greggii, canescens, hispidissima. 
Lippia lycioides, Wrightii, graveolens. 

Cercocarpus parvifolius. 

Talinopsis frutescens. 

Castela Nicholsoni. 
Microrhamnus ericoides. 

Krameria canescens, parvifolia, lanceolata. 

Berberis trifoliata. 

Parthenium incanum. 

Yucea rupicola (east of Devil’s River). 

Of herbaceous plants, the most conspicuous belong to the genera 
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Mentzelia, Ginothera, Boerhaavia, Acleisanthes, Dalea, Cassia, Greggia, 

Vesicaria, Abutilon, Menodora, Eriogonum, Croton, Euphorbia, Riddellia, 

Baileya, Zinnia, Liatris, Aplopappus, Pectis. 

In ravines and canons are commonly seen several pretty trailers like 

Janusia gracilis, Rhynchosia Texana, Phaseolus angustissimus and atro- 

purpureus ; the Scarlet Sage (Salvia Greggii), the showy Tecoma stans, 

and Hucnide bartonioides. 

Cactacee are never wanting on broken uplands; the most common 

species are: Mamillaria macromeris, meiacantha, tuberculosa, Heyderi ; 

Cereus stramineus, the noted Strawberry Cactus, under several forms ; 

C. chloranthus, paucispinus, enneacanthus ; Hechinocactus longehamatus 

(Turk’s Head), often a foot in diameter, yielding delicious fruit hardly 

inferior in size or quality to that of Cereus stramineus ; EH. horizonthalo- 

nius, intertextus ; Opuntia frutescens, arborescens, Grahami, and several 

flat-jointed species. ‘ 

Nutritious Grasses, often sparse or absent in valleys, generally cover 

bluffs and hills. The Common Grama (Bouteloua oligostachya) is by far 

the most abundant. Other common species are Bouteloua hirsuta, poly- 

stachya and Havardi; Cathestechum erectum (first time collected north 

of the boundary line) ; Andropogon scoparius and saccharoides ; Aristida 

purpurea and dispersa ; Elionorus ciliaris ; Muhlenbergia distichophylla. 

STAKED PLAINS. 

Under the name of Staked Plains is comprised the vast, rather ill- 

defined plateau south of the Canadian River Basin and east of the Pecos; 

this river, bending eastward, also forms its southwest boundary. It 
ends abruptly, by a sudden fall of several hundred feet, on the north 

where drained by the Canadian, and on the east where drained by the 

many heads of the Brazos and Red River. Judging from the general 

direction of the water-courses, this plateau slopes down dnsensibly to- 

wards the south and east. There is no topographical feature separating 

it on the southeast from the sandy plains of the Colorado and Concho 

Rivers. On the Texas Pacific Railroad, the traveler may be said to 

enter the Staked Plains at about Big Spring, although, at this latitude, 

the escarpment so conspicuous farther north is hardly perceptible. 

There is no stream on the Plains. Salt lakes, ponds and holes, rarely 

fresh-water springs, are found in the long-winding canons and valleys 

which open into the rivers named above. <At several places along the 

Texas Pacific Railroad excellent water in fair abundance was struck 

at a depth of about 50 feet. It is quite probable that water could be 

obtained by digging or boring over many portions of the Plains. The 

western belt, along the Pecos, unsuccessfully bored by Captain Pope in 

1856, seems in this respect the most unpromising. 

The Northern Plains consist mostly of level or undulating prairies 

covered with good grass. Large bodies of cavalry have several times 
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traversed them without enduring special hardships or privations. They 

have but few sand belts and grass seldom fails; the only apprehension 

in dry seasons is about potable water. 

The Southern Plains are much more barren; they include the noto- 
rious Sand Hills and large arenaceous sterile areas entirely destitute of 

surface water. No one can venture over them without running serious 

risk from scarcity of water, or sand-storms. 

Big Spring is on the southeastern edge of the plains. This very re- 

markable spring, by far the most important between the Colorado and 

the Pecos, issues from under a cliff at the head of a ravine. In this 

as in the many other ravines running into the dry arroyo called Giraud’s 

Creek, there is more or less arborescent vegetation. Hackberry and 

Willow predominate; Red Cedar and Gray Oak are common on the hills 

but neither of usefui size. Conspicuous on the slopes are the tall Hri- 

ogonum alatum, the humbler H. Jamesii, the bushy Hymenatherum acero- 

sum, and on the plains below the showy Aplopappus ciliatus and Eryngium 

Leavenworthii. One or two species of Aristida, Bouteloua, Sporobolus, 

and Triodia are the ordinary grasses. 

For several miles west of Big Spring there is a thick growthof shrubby 

Mezquit; it becomes gradually thinner and disappears about 18 miles 

out. The flat, barren plains show large bald areas; patches of Panicwm 

obtusum and Brizopyrum spicatum here and there cover the alkaline soil. 

Mustang Spring lies in one of the drains of the Concho, where crossed 

by the Texas Pacific Railroad. Here brackish water gravitates into a 

small basin and is obtained at a depth of a few feet. This basin is 

covered with Helianthus lenticularis, Aplopappus rubiginosus, Flaveria 

, Bigelovia Wrightit, and Sporobolus airoides. On surrounding 

mesas is a fair amount of Common Grama. 

Following the railroad (past Midway Station) over the level prairie, 

burned in places by locomotive sparks, I noted the trailing Tribulus 

maximus, the common weeds Nama hispidum and Coldenia hispidissima, 

the pretty and ephemeral Portulaca pilosa and a homely form of Gno- 

thera Greggtt with blotched ovate leaves. 

Odessa Station stands in the midst of a prairie district, and as the 

vegetation hereabout is more or less typical of that of the better parts 

of the Staked Plains I shall briefly describe it. Bushes are scant and 

dwarfed; they consist of Mezquit only 1 or 2 feet high, a very slender 

form of Yucca angustifolia, the Creosote-bush (Larrea Mexicana), the Lote- 

bush (Zizyphus obtusifolius), Canatilla (Ephedra trifurca). The most 

common non-ligneous plants are: 

Verbena canescens and bracteosa. 

Nyctaginia capitata. 

Allionia incarnata. 

Solanum eleagnifolium. 

Physalis hedereefolia, and mollis, var. cinerascens. 

Croton corymbulosus and Texensis. 
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Euphorbia versicolor. 

Aphora Neo-Mexicana. 

Phyllanthus polygonoides. 

Argyrothamnia Neo-Mewicana. 

@nothera Hartwegi and Greggii. 
Mentzelia nuda. 

Hofimanseggia stricta and Jamesit. 

Dalea nana. 

Psoralea tenuiflora. 

Collomia longiflora. 
Plantago Virginica. 

Also the following Composites : 

Riddellia tagetina. 

Gutierrezia eriocarpa. 

Stephanomeria minor. 

Grindelia squarrosa. 

Helianthus ciliaris. 

Melampodium cinereum. 

Thelesperma gracile. 

Gaillardia pulchella. 
Pectis angustifolia and papposa. 

Lindheimeria Texana. 

Zinnia grandiflora. 

Lygodesmia aphylla. 

And the following Grasses: 

Bouteloua oligostachya, hirsuta, racemosa, eriopoda. 

Aristida purpurea and stricta. 

Andropogon saccharoides. 

Chloris cucullata. 

Eragrostis powoides, var. megastachya. 

On the bluffs edging the northeastern border of the Plains, we find a 
few Nut Pine (Pinus edulis), many straggling groves of small Cedar 

(Juniperus occidentalis), dwarf Gray Oak (Quercus grisea) and var. pun- 

gens of Q. undulata. The grass is abundant and nutritious. 

West of Odessa, about 20 miles, the sand zone begins, running south 

and east nearly to the Pecos, and north to the very center of the Plains. 

In this zone are the Sand Hills, adreary, chaotic belt of reddish sand tossed 

by the wind into hillocks, cones and ridges of various sizes and shapes. 

In these dunes I found but four shrubs: Mezquit, of a rather vigorous 

growth, hinting at the presence of water in some substratum within 

the reach of its long, penetrating roots; a ‘‘Shin” Oak, form closely 

allied to var. Jamesti of Quercus undulata, spreading into a low thicket, 

witb shallow, strongly tuberculated cups and very large, edible acorns ; 

Proc. Nat. Mus. 85--—31 
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the slender-stemmed Acacia constricta, and the ample-panicled Bigelovia 

pulchella. Common also is a narrow-leaved, large-fruited form of Yucea 

angustifolia. ; 

The other plants noted in the Sand Hills are: Mnothera trichocalyx, 

rhomboidea and serrulata; the tail Gauwra villosa, with crisp, silvery 

leaves ; a large-flowered flax (Linwm Berlandieri) ; the showy Heliotro- 

pium convolvulaceum ; the remarkable spectacle-fruited Dithyrea Wis- 

lizeni; asmall-flowered form of Jatropha Texana, and—Cristatella Jamesii, 

Hoffmanseggia Jamesii. Dalea lanata, Abronia fragrans, Oxybaphus an- 

gustifolius, Pentstemon ambiguus, Oldenlandia humifusa, Artemisia Can- 

adensis and filifolia, Gaillardia pulchella, Palafoxia Hookeriana. 

The only Grasses seen were a stout Andropagon (near A. furcatus), 3 to 

5 feet high, with running roots holding the loose soil in their meshes; 

a Sporobolus (probably form of S. cryptandrus), likewise erect and tall; 

and a large form of Cenchrus myosuroides. 

PRAIRIES. 

East of the Staked Plains, above, and of the Pecos, below, the land 
of Western and Southern Texas, either as broken plain or undulating 

prairie, is more or less covered with nutritious grass, and its capability 

for the raising of stock is chiefly limited by the water supply. 

In the Pan Handle the grass is abundant and nutritious, but water is 

scant away from the Canadian and the forks of the Red River. 

West of the Pecos there is a vast prairie region bounded about as fol- 

lows: East, by a line running from the mouth of San Francisco Creek to 

Fort Davis; north, by the Limpio Mountains and the line of hills and 

bluffs extending thence to Sierra Blanca; west and south, by the moun- 

tain ranges lining the valley of the Rio Grande, viz., Eagle, Vieja, Ca- 

pote, Chenate, Bofecillos, and Chisos Mountains, thus excluding the Rio 
Grande Valley and the Chisos Basin. Within these limits the grass 

can hardly be excelled. Unfortunately water is very scarce; there is 

no running stream, permanent springs are few, and most of the water- 

_ holes give out in dry seasons. There is hardly any doubt that in many 

places an abundant supply could be obtained by boring, as at Marfa. 

This prairie region is traversed by many ranges of hills and bluffs, and 

cut up by many arroyos and ravines; much of it, however, is simply 

undulating or nearly level. At Marfa, the eye ranges in all directions 

over a vast expanse of meadow land, level and smooth like a sea of 

grass. 
Other excellent prairie land, west of the Pecos, deserves mention: A 

large area watered by Independence Creek and extending thence to- 

wards Meyer’s Spring; the Delaware Creek Basin, and the eastern 

base of the Guadalupe Mountains north of this creek; the belt from 

the Cornudas to the Hueco Mountains extending north and south 

many miles. 
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West of the Santiago Range, between it and San Jacinto Peak, is a 
vast plain, timberless and waterless, but mostly covered with good grass. 

If water could be struck in places by boring, or collected in tanks, it 
would afford miles of excellent pasturage. 

The gramineous vegetation of the prairie consists chiefly of the fol- 

lowing species, arranged as far as possible in the order of their worth : 

Buchloe dactyloides (Buffalo-Grass), east of the Pecos. 

Bouteloua oligostachya, hirsuta, eriopoda, racemosa (Gramas). 

Pappophorum Wrightit. 

Triodia acuminata and pulchella. 

Hilaria mutica (north) and cenchroides (south). 

Aristida purpurea, dispersa, Schiediana, stricta. 
Muhlenbergia Texana and arenicola. 

Andropogon saccharoides and scoparius. 

Lycurus phleoides. 

Panicum obtusum, leucopheum, Halli. 

Setaria caudata. 

The prairie, although apparently smooth, is seldom entirely free from 

shrubby plants, of which the most common are: A slender, straggling 

form of Clematis Drummondit; a small, branching variety of Acacia fil- 

icina (A. Hartwegi of Bentham); dwarf Mezquit, Microrhamnus ericoides, 
Zizyphus obtusifolius, Ephedra trifurca and antisyphilitica, Larrea Mexi- 

cana, Yucca angustifolia, Nolina Texana, Opuntia arborescens. 

During the summer the prairie is decked with the blossoms of the 

following herbs: 

Talinum auwrantiacum. 

Caiophanes linearis. 

Linum Berlandiert and rigidum. 

Callirrhoé pedata and digitata. 

Sida physocalyx and diffusa. 
Spheralcea hastulata. 
Nyctaginia capitata. 

Abronia turbinata. 

Oxybaphus angustifolius and aggregatus. 

Cooperia Drummondii. 
Phaseolus retusus. 

Rhynchosia Texana. 

Petalostemon candidus and multiflorus. 
Verbena bipinnatifida. 

Chamesaracha Coronopus. 

Solanum eleagnifolium. 

Tradescantia Virginica. 

Commelina Virginica and dianthifolia. 
Salvia lanceolata. 
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Tetraclea Coulteri. 
Briogonum annuum. 

Croton corymbulosus. 
Asclepias Jamesii. 

Senecio longilobus. 

Gaillardia pulchella. 

Riddellia tagetina. 

Aplopappus spinulosus. 

Gutierrezia criocarpa. 

Lygodesmia aphylla. 

Aster tanacetifolius. 

Thelesperma gracile. 

That large portion of Southeastern Texas included between the coast, 

the Rio Grande and the Nueces River, is a sandy, dry, riverless country, 

but mostly covered with fair grass, and therefore entitled to consid- 

eration under the heading of prairie. On account of its peculiar vege- 

tation-I have deemed best to describe it separately. 

Zones of chaparral and small timber traverse it in several directions, 
and trees of good size: Hackberry, Mezquit, Huisache, rarely Wa- 

ter Elm and Green Ash, fringe the dry forks and beds of the Olmos, 

San Diego, and Banquete Creeks. The absence of surface water and 

the uncertainty of obtaining it by deep boring, render the settlement of 

much of this vast region problematical. 

Following the narrow-gauged railroad from Laredo, one crosses the 

chaparral belt, extending nearly 40 miles out; then begin undulating 

plains of red sand covered mostly with a coarse bunch-grass (stout, 

nearly smooth, form of Elionurus ciliatus) ; Aristida purpurea and Sporo- 

bolus cryptandrus are also common, and always abundant about settle- 

ments the very obnoxious Sand-bur (Cenchrus tribuloides). Near the 
Rio Grande and the coast, the Texas Grama (Bouteloua Texana) and 

Bermuda Grass (Cynodon Dactylon) are common, while the Common 

Grama (Bouteloua oligostachya) is only rarely seen. 

The open, grassy plain is about 35 miles in width, measured by the 

railroad track. Ten or 15 miles east of Pena Station the shrubbery be- 

gins again and grows denser and larger until San Diego is reached. 

Farther on, it decreases and dwindles down to scrubby chaparral, which 

in places entirely disappears, leaving the ground covered with thin 

and sparse grass or, in dry seasons, quite bare. Beyond Collins the 

level land is lined for miles with a thick sod of excellent grass. 

On approaching Corpus Christi the chaparral becomes thicker, but 

remains low and stunted. Clumps or ‘‘motts” of Live Oak occur far- 

ther south on the sandy plains between the Olmos, the Rio Grande, and 

the coast; the trees are small and not of much account. 

Pefa Station stands in the midst of the central grassy plain described 

above. The loose, sandy soil is mostly covered with the form of Hlio- 
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nurus ciliatus already mentioned. Late in August I noted about here 

the handsome Lantana Camara, which cattle seem to avoid, the sting- 
ing Jatropha Texana, the purple-flowered Callirrhoé involucrata, and 

several pretty Leguminose, viz., Hoffmanseggia caudata, Cassia procum- 

bens, Zornia tetraphylla, Indigofera leptosepala, Tephrosia Lindheimeri. 

Other conspicuous plants were Heliotropium convolvulaceum, Comme- 

lina Virginica, Palafoxia Hookeriana, Gaillardia pulchella, Monarda 

punctata, var. lasiodonta, a form with very narrow leaves. More homely 

and common herbs are, Croton , tall and branching, Carlowrightia 

parvifolia, Diodia teres, Lippia nodiflora, Acalypha radians, Gonolobus 

parviflorus. 

COAST. 

The vicinity of the sea does not appear to have any favorable influ- 

ence on either the nature or vigor of the vegetation. From the mouth 

of the Rio Grande to Corpus Christi the coast is low, mostly bare, and 

unattractive. The trees or arborescent shrubs seen at the above town 

are Mezquit, mostly shrubby, extending to the very edge of the bay, Hui- 

sache and Retama, both of large size and much cultivated, Ebony 
(Acacia flexicaulis, Black Willow. Hackberry, Texas Persimmon. These 

trees, or some of them, with the addition of the Green Ash, the Water 
Elm (Ulmus crassifolia), Anaqua (Ehretia elliptica) and Nacahuite 

(Cordia Boissiert) are seen in thin fringes on many of the drains, arroyos 

and creeks opening into the sea. 

Of the trees or shrubs introduced at Corpus Christi, the Tamarisk, 2 
feet in diameter, China Tree (Melia), Red Mulberry, Osage Orange and 

Oleander are quite thrifty. | 

The scrubby chaparral, extending from the shore inward for several 

miles, consists mostly of Mezquit, Granjeno, Texas Persimmon, Junco, 

Coyotillo (Karwinskia), Acacia amentacea and flexicaulis, Condalia obo- 

vata, Castela Nicholsoni, Xanthoxylum Pterota, Lippia lycioides, Berberis 

trifoliata, Lantana Camara, Aster Palmeri. 

The vines are Anredera scandens, Vitis incisa, Serjania brachycarpa, 

Maximowiczia Lindheimeri. 

Of Grasses, the most common are Bermuda Grass (Cynodon Dactylon), 

Aristida purpurea, Bouteloua Texana, Eragrostis reptans, and Hleusine 

Aigyptica. 

MOUNTAINS. 

The principal mountain ranges of Texas are the Guadalupe, Limpio, 

Eagle, Chenate, and Chisos, all lying beyond the Pecos, in the western 

part of the State. They extend from the border of New Mexico south- 

eastward into the Great Bend of the Rio Grande. Other elevations, 
with an altitude of 1,200 feet or less, also called mountains, intervene 
between these ranges and are also seen on the headwaters of the Brazos 
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and the Colorado, but their vegetation does not materially differ from 

that of hills and bluffs. 

Guadalupe Peak, the highest in Texas, stands about 9,000 feet above 

the sea. Limpio Peak and the dome of the Chenates are from 500 to 

800 feet lower, and lower still are the Chisos Mountains. Eagle Mountain 

has the least altitude, not exceeding 7,000 feet. 

Good, serviceable timber is only found in the Guadalupe and Limpio 

Mountains. There is much arboreal vegetation in the other mountains 

but hardly of sufficient size for the saw-mill. Several species of Pine 

thrive in the Guadalupe and Limpio ranges; one species only, the Nut 

Pine, grows on the Chisos, and very sparingly on the north slope of the 

dome of the Chinates. There is none on Eagle Mountain. 

GUADALUPE MOUNTAINS. 

These mountains, on the south and west, are bounded by a chain of 

salt lakes stretching along the middle of wide alkali plains; on the con- 

trary, their eastern base is covered with excellent grass and watered 

by permanent springs and brooks on which grow large Cottonwood. 

They are well timbered on their broad summit (about 300 feet lower 

than the peak), and more or less on their eastern side, with Pine, Oak 

and Cedar, but the height and abruptness of the cliffs which encompass 

the forest would prove quite an obstacle to the removal of lumber. 

The species of Pine are: Yellow Pine (Pinus ponderosa), the prevalent 

and most valuable large tree, 50 to 50 feet high and with trunk 1 to 2 

feet in diameter, extending from the summit to the base of the mount- 

ain; Flexible Pine (Pinus flexilis), smaller than the last, with trunk 

seldom exceeding 1 foot in diameter, and hardly found below the sum- 

mit; Nut Pine (Pinus edulis), a low, twisted tree straggling on the 

slopes; useless for lumber. 

The only Fir seen here, or anywhere in Western Texas, is the Pseudo- 

tsuga (Abies) Douglasii, a fine tree, next in prevalence and size to the 

Yellow Pine. 

The principal and characteristic ‘‘ Cedar” of these mountains is the 

Thick-bark Juniper (Juniperus pachyphlea), very common about Pine 

Spring and the only kind seen on the foot-hills. It has a short trunk, 

seldom 10 feet high, and from 1 to 3 feet in diameter. A smaller and 

rarer Juniper seen in some of the interior canons, is Juniperus occiden- 

talis, var. conjungens. 

The Oaks are: Gray Oak (Quercus grisea), every where abundant, from 

a bush to a small round tree seldom a foot in diameter; Wavy Oak (Q. 

undulata), very common under two or three forms, especially the bushy 

var. pungens, near Pine Spring, and var. Gambelii, on the summit, a 

small shrub or gnarled tree 20 feet high ; Chesnut Oak (Q. Muhlenber- 

git), in ecaflons, a rather rare but handsome tree 30 to 40 feet high. 

The other trees are: The Madrona (Arbutus Xulapensis), common as 

a shrub, rare as a small tree a foot in diameter ; the Red Ash (fraxinus 
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pubescens), sparingly seen as a shrub or small tree on the summit; Fraz- 

inus pistaciefolia, shrub or small tree from 10 to 30 feet high, gen- 

erally near water; the Wild Mulberry (Morus microphylla), in canons, 

mostly small, an exceptional specimen (with very small, undivided 

leaves), measuring 15 inches in diameter ; a Maple (Acer grandidentatum), 

uncommon shrub or middle-sized tree, in caions, also found in the Organ 

Mountains; Acacia Greggii, small tree, oftener a shrub ; a Maguey (Agave 

Wislizeni*), which may be placed here, very common on the slopes but 

smaller than the form of the same species growing in the Chenate and 

Chisos Mountains. 

To this list we should add, as usual, the Mesquite, Hackberry, Soap- 
berry, Nogal, and Mexican Buckeye. 

The principal and characteristic shrubs, or bushy ligneous plants, 

are: 

On the summit : 

Cercocarpus parvifolius. 

Symphoricarpus rotundifolius and longiflorus. 
Whipplea Utahensis. 
Ribes viscossissimum. 

Neillia Torreyi. 

In canons: 

Ptelea trifoliata. 

FKhamnus Purshiana. 

Lonicera dumosa. 

Fendlera rupicola. 

Forestiera Neo-Mexicana. 
Robinia Neo-Mexicana. 

Sophora secundiflora. 
Vitis riparia. 

Ampelopsis quinquefolia. 

Berberis Fremonti and repens. 

Astrophyllum dumosum. 

Brickellia baccharidea. 

On foot-hills : 

Dalea formosa. 

Acacia constructa. 

Mimosa biuncifera. 

Ceanothus Greggit. 

Cercocarpus parvifolius, var. paucidentatus. 

Prunus Capuli? 

Sprrea ceespitosa (crevices of rocks). 

Garrya ovata (first time collected in U.S8.). 
Krameria parviflora, var. ramossissima. 

* Referred to this species by Dr. Engelmann. This is the Maguey found in all the 

mountains of Western Texas. It is allied to 4. Americana and A. Parryi, but well 

distinguished from both. 
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Rhus virens and copallina. 

Mortonia scabrella. 

Chrysactinia Mexicana. 

Diplopappus ericoides. 

Brickellia Wrightii and brachyphylla. 
Thymophylla Greggii. 

Parthenium incanum. 

EHupatorium Wrightii. 

Heliomeris tenuifolia. 

Of the large number of herbs observed in these mountains, the most 
conspicuous and characteristic are— 

On foot-hills : 

Nama origanifolium (on rocks, first time collected in U. 8.). 
Linum Berlandieri and rigidum. 

Dalea aurea and frutescens. 

Peteria scoparia. 

Salvia chameedryoides, farinacea and lanceolata. 

Seymeria scabra. 

Pentstemon barbatus, var. Torreyt. 

Spheralcea Fendleri and var. dissecta. 
Erysimum asperum. 

Menodora longiflora and heterophylla. 

Phlox nana. 

On the summit and upper slopes: 

Silene laciniata, var. Greggii. 
Frasera speciosa. 

Geranium cespitosum. 
Campanula rotundifolia (with white flowers). 
Gilia aggregata, rigidula (and var. acerosa). 
Erysimum ——. 

In cafions: 

Linum Greggii. 
Ipomea Lindheimeri, coccinea (var. hederifolia), Mexicana. 
Maurandia Wislizeni. 

Mirabilis multiflora. 

Composites (herbaceous): 
Artemisia Ludoviciana and dracunculoides. 
LTiatris punctata. 

Baccharis Havardi (Gray, n. sp.). 
Riddellia tagetina. 

Hymenatherum acerosum and tenuifolium. 
Gallardia pinnatifida. 

Leucampyx Newberryi (on summit). 

Berlandiera lyrata. 

Engelmannia pinnatifida. 

Thelesperma longipes and gracile. 
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Aplopappus spinulosus, blephavriphyllus, rubiginosus. 

Chrysopsis villosa (vars. canescens and foliosa). 

Actinella scaposa (var. linearis) and linearifolia. 

Bidens Bigelovii. 

Senecio longilobus. 

Aster multiflorus. 
Helianthus petiolaris and lenticularis. 

Grasses : 
Bouteloua oligostachya, racemosa (var. aristosa), eriopoda. 

Andropogon saccharoides and furcatus. 

Muhlenbergia Texana, pauciflora, arenicola, setifolia (Vasey, 0. Sp). 

Hilaria mutica. 
Pappophorum Wrightit. 

Triodia acuminata. 

Sporobolus asperifolius. 
Eragrostis tenuis and capillaris. 

Setaria caudata. 
Aristida dispersa and purpurea. 

About 3 miles northeast of Pine Spring is a small valley down which 

runs Five Spring Creek, and containing large Cottonwood and Chestnut 

Oak. A giant Sunflower (Helianthus grosse-serratus), alarge flowered form 

of Hnothera biennis and the Water-Hemlock (Cicuta maculata) thrive in 
the marshy ground, mixed with Cat-tail (Typha latifolia) and Wild Broom 

Corn (Phragmites communis). A few miles further is another pretty 

brook (Marr’s Creek), shaded with Ash (Fraxinus pistaciefolia)and Black 

willow. The grazing is excellent in the foot-hills. At Grapevine Creek 

there is hardly any timber, but the grass continues fine. 

Snake Spring, a large body of slightly saline water, issues from the 

ground about 2 miles from the base of the mountain. The grazing in 

its immediate vicinity is poor, but the possibility of irrigation permits 

the raising of corn and vegetables. The country improves and fine 

rolling prairies are passed on the way north to Brigg’s Ranch. Black 

River, where the road strikes it, is dry and timberless. Brigg’s Creek, 

a permanent, salt-water stream, has its source in the foot-hills under a 

bower of Hackberry, Soapberry, and Sumae (Rhus copallina). 

The mountain, here, is hardly more than a high table-land, gradually 

sloping northward to the level of the plain. It is bare of arborescent 

vegetation, and mostly covered with the exceedingly noisome Lechu- 

guilla. The leaves of this Agave change very little, but the variations 

of its fruiting stem—from a stalk the thickness of the little finger, and 

3 to 5 feet high, bearing few sessile, geminate pods, to a stalk 14-inches 

thick and 10 feet high, bearing an ample pyramidal panicle 4 feet long— 

are puzzling and interesting. 

A foot-trail, up Rattlesnake Cafion and over a rocky divide, led us into 

Guadalupe Cafion, a picturesque mountain valley in the heart of the 

range, fairly timbered with Chestnut Oak and Gray Oak, Cottonwood, 
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Juniper, Maple, Madrofia, Choke-cherry, Mulberry, Willow, Shrubby 

Trefoil, &c. The Arroyo Grape ( Vitis riparia) is abundant in places. 

About 8 miles above the point where the trail joins the canon, Pine tim- * 

ber begins, and is thereafter quite common southward. Near its head 

the cafion spreads out and discloses vast grassy slopes covered with 

fine groves of large Gray Oak. 

On old trails are found meseal pits where the Indians used to bake 

the bulbous bases of the Agave Wislizeni, the common Maguey of these 

mountains. 

FROM THE GUADALUPE MOUNTAINS TO EL PASO. 

West of the Guadalupe Range, on the El Paso road, are small, iso- 

lated mountains: The Cornudas, irregular agglomerations of huge vol- 

canic boulders; Wind, Alamo, and, farther west, Hueco Mountains, all 

containing, in the shelter of cafons, a fair growth of small timber, consist- 

ing principally of Gray Oak (Quercus grisea), under several interesting 

forms which seem to connect it with Y. Emoryi, and Red Cedar (Juni- 

perus occidentalis), the latter bearing a peculiar pink-berried Mistletoe 

(Phoradendron Bolleanum). On the southwest slope of Alamo Mount- 

ain is a seeping spring around which stands a conspicuous grove of 

Cottonwood; it might prove interesting to speculate upon the manner 

of introduction of this tree at this remotely isolated point. 

From the Cornudas to the Hueco Mountains, the luxuriant grass 

(mostly Gramas) could hardly be excelled in quantity and quality; un- 

fortunately, water is almost entirely absent. 

LIMPIO MOUNTAINS. 

These mountains consist of several ranges extending north and west 

from Fort Davis for many miles. Several of their summits and slopes 

are finely timbered, while the main valleys are watered by clear, swift 

brooks emptying into the Limpio. Northeast of Limpio Peak is the 

‘“‘Pinery,” where a Government saw-mill has been in operation for sev- 

eral years. 

The timber trees are: Yellow Pine (Pinus ponderosa), most prevalent, 

yielding clear lumber 18 inches wide; Flexible Pine (Pinus flexilis), of 

about the same size but not so common; Nut Pine (Pinus edulis), plen- 

tiful on lower ridges and in valleys, often large enough to be sawn but 

making inferior lumber; Thick-bark Juniper (Juniperus pachyphlea), the 

only kind seen in the Pine district. 

Along the branches of the Limpio, grow: A shrubby Oak (Quercus 

hypoleuca), not betore observed outside of Arizona; a somewhat larger 

kind, Quercus rubra, var. Texana, and scattered specimens of Texas 

Green Ash. The horridly spinose Adolphia infesta is abundant on in- 

terior foot-hills, and the hardly less obnoxious Ceanothus Fendleri hedges 

many arroyos. A new Astragalus (A. giganteus, Watson), remarkable 

for its size, was collected near the base of Limpio Peak. 

Fort Davis stands under the Limpio Mountains, at an altitude of 
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4,700 feet. Common here and in the foot-hills are the small Gray Oak 
and Emory’s Oak (Quercus Hmory?). The latter is larger than the pre- 

ceding and of more elegant port and foliage. On the El Paso road, 

where it skirts the southern base of the mountains, this stately Oak be- 

comes the main feature of the sylva; its straight. trunk is from 2 to 4 

feet in diameter while the dark mass of shining foliage reaches the 

height of 60 feet. Here, also, the Nut Pine attains the unusual size of 

18 inches in diameter and 40 feet in height. 

In cations near the Post, and on surrounding cliffs, are found: Frijo- 

lille (Sophora secundiflora), Cedar (Juniperus occidentalis), Choke-Cherry 

(Prunus Capuli ?), small tree 10 to 15 feet high; Madrona, small and un- 

common; Philadelphus serpyllifolius, Fendlera rupicola, Sumachs (hus 

microphylla and trilobata), Wild Mulberry, and several suftruticose spe- 

cies of Croton. The Leguminous shrubs Acacia Greggit and Mimosa 

biuncifera are also prominent. 

The Desert Willow (Chilopsis saligna) grows on the parade-ground. 

Of the lignescent or herbaceous plants at and about Fort Davis the 

following are the most conspicuous: 

Acacia filicina. 

Bouvardia hirtella. 

Tecoma stans. 

Nolina erumpens. 

Lithospermum multiflorum and Cobrense. 

Cucurbita perennis.’ 

Apodanthera undulata. 

Houstonia angustifolia. 

Pentstemon barbatus, Fendleri, glaber (var. cyananthus). 

Castilleia integra and lanata. 

Mimulus Jamesii, var. Texensis. 

(Hnothera speciosa, triloba, tubicola, primiveris, pinnatifida. 

Gaura sinuata aud macrocarpa. 

Mentzelia Wrightit. 
Asclepias tuberosa, verticillata, longicornu, Jamesti, nummularia, 

perennis. 

Philibertia linearis. 

Gonolobus reticulatus and productus. 

Oxalis Wrightii. 

Boerhaavia scandens and Grahami. 

Phlox nana. 

Phacelia glandulosa. 

Astragalus Nutiallianus and mollissismus. 

Dalea rubescens, aurea, pogonathera. 

Phaseolus macropoides. 

Cologania longifolia. 

Tinum multicaule and perenne. 

Verbena bipinnatifida and ciliata. 

Thamnosma Texanum. 
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FROM SIERRA BLANCA TO THE CHENATE MOUNTAINS. 

Near the junction of the Texas Pacific with the Southern Pacific 

Railroads, is Sierra Blanca, so called from its whitish, barren aspect. | 
It bears no other arborescent growth than a bushy form of Gray Oak 

and scrub Cedar. The Quitman Mountains, to the southwest, show 
dark fringes of the same small timber among their craggy outlines. 

Eagle Mountain rises in successive grassy inclines to its conical sum- 

mit, about 2,000 feet above the plain. It contains a considerable growth 

of Gray Oak and Red Cedar, but of too small size to make serviceable 

lumber. The best of the Oak, in caiions at the base, have a straight 

trunk 12 to 15 feet high and 1 foot in diameter. The Cedar is of two 

species: Juniperus occidentalis on foot-hills, and higher up, J. pachyphlea, 

already noticed as the prevalent Juniper of the Guadalupe and Limpio 

Mountains, but here much smaller. Choke-Cherry trees (Prunus Ca- 
puli?) of good size were seen in a basin between foot-hills, and, close by, 

a few specimens of Berberis Fremonti, an elegant shrub 10 to 12 feet 

high. Cercocarpus parvifolius, var. paucidentatus, and the obnoxious 

Adolphia infesta are common on foot-hills. In the shade of rocks, near 
the summit, Heuchera rubescens grows abundantly. Lower down are 

tufts of a large form of Artemisia frigida, contrasting with the showy 

panicles of Gilia aggregata. 

Eagle Spring, at the northern base of the mountain, is a shallow hole 

in a bare, gravelly bank. Between it and Quitman Canin, along the 
foot-hills, are large groves of Palmo (Yucca baccata, var. australis) 15 

to 30 feet high. 

Continuous with Eagle Mountain and running southeastward are 

several minor ranges, viz., Van Horn, Vieja, and Capote Mountains, 

which contain, in canons, a small amount of timber consisting of the 

usual Gray Oak and Red Cedar, to which is added Quercus Hmoryi, here 

of medium size. These mountains are precipitous on the river side 

but slope gradually to the north and east, merging in the vast prairie 

district extending thence to Fort Davis. 

CHENATE MOUNTAINS. 

These mountains, only second in altitude to the Guadalupe, are 

somewhat parallel with, and about 20 miles from, the Rio Grande. 

There is no Pine on the two lower peaks nor on the summit or dome, 

but thin clumps of Nut Pine are found on the northern face of the latter. 

The timber of these mountains consists of Red Cedar, seldom of useful 

size, and Gray Oak, short stemmed and round headed, rarely a foot in 

diameter. Groves of this Oak fill ravines and creep up the mountain 

sides in dark, sinuous lines. The large timber in Cibolo Canon has 
already been described. 

Of the shrubbery should be noted: 

Prosopis juliflora. 

Acacia constricta and Greggit. 
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Mimosa Lindheimeri, borealis, biuncifera. 
Dalea formosa. 

Coldenia Greggit and canescens. 

Celtis pallida. 

Microrhamnus ericoides. 

Lippia Wrightii, lycioides, graveolens. 

Salvia Greggit. 
Lonicera dumosa. 

Anisacanthus Thurberi. 

Leucophyllum Texanum and minus. 

Berberis trifoliata. 
Buddleia marrubiifolia. 

Mortonia scabrella. 

Dicrourus diffusus. 

Krameria canescens, parvifolia, and var. ramossissima. 

Flourensia cernua. 

Nolina Texana, Yucca baccata and Sotol are common. Lechuguilla, 
a form with low, slender stems and geminate flowers, besets the hill- 

sides ; higher up is the large Maguey (Agave Wislizeni) already noticed 

in the Guadalupe and Limpio Mountains, here with stout stalks 15 to 
18 feet high. 

Of the flowering herbs the most characteristic are: 

Aquilegia chrysantha. 

Mirabilis Wrightii. 

Boerhaavia paniculata and erecta. 

Nicotiana trigonophylla. 

Linum rigidum and rupestre. 

Menodora scabra, pubens, longiflora. 

Abutilon Wrightii and ecrispum. 
Anoda cristata. 

Pavonia Wrightii. 

nothera pinnatifida, tubicola, Greggit. 
Gaura coccinea and sinuata. 

Phacelia congesta and integrifolia. 

Dalea frutescens, Wrightii, lachnostachys, aurea, mollis, rubescens. 
Hosackia puberula. 

Indigofera Lindheimeriana. 

Desmanthus velutinus. 
Rhynchosia Texana. 

Galium Wrightii. 

Eriogonum Abertianum, annuum, rotundifolium, Havardi. 
Thamnosma Texanum. 

BOFECILLOS MOUNTAINS. 

About 15 miles below Presidio del Norte, begins the high, grassy pla- 

teau of the Bofecillos, drained, as already seen, by Ternero and Grape- 
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vine Creeks. Into these, and the Rio Grande, empty many cafions and 

ravines containing more or less Hackberry, Willow, Nogal (Juglans ru- 

pestris), Buckeye (Ungnadia speciosa), Sumae (Rhus copallina and virens), 
and Mulberry (Morus microphylla); sometimes, Cottonwood and Texas 

Green Ash, shading springs. The uplands bear scattered clumps of Ce- 
dar and ee Oak. These general remarks apply to the range of smooth, 

grassy bluffs extending to Los Alamos de Cesario Creek; thence to 
Agua Fria, the country is more rocky and barren. 

CHISOS MOUNTAINS. 

The Great Bend of the Rio Grande, extending from the Tarlinga on 

the west, to the Maravillas on the east, is, with the exception of parts 

of the Staked Plains, the most sterile and unattractive region of West 
Texas. The Rossillo Mountains are the best part of it and the only one 

where the grazing of large herds is at all possible. They are covered from 

base to summit with fine grass in ordinary seasons, and have four or 

five permanent springs, two or three of which are shaded with Cotton- 

wood. 

The Chisos Mountains are very imposing from their height and bulk. 

They contain a fair amount of small timber and their valleys and slopes 

are lined with good grass, but, owing apparently to their géological for- 

mation, are so destitute of permanent water as to preclude their settle- 

ment by stockmen. The broad plains surrounding them are barren and 

dreary in the extreme. 

The only Pine on the Chisos is the Nut Pine (Pinus edulis) which 

covers the summits and many of the upper slopes; it is often a foot 

in diameter and 40 feet high. With it are two species of Cedar, shrubs 

or small trees, Juniperus occidentalis and J. flaccida, the latter not be- 

fore observed north of the Rio Grande. 

In valleys, the Texas Red Oak (Quercus rubra, var. Texana), a medium 

tree, is the prevalent kind. Gray Oak (Q. grisea), of small size, is com- 

mon on foot-hills. Quercus Emoryi, of medium size, occupies almost ex- 

clusively several of the cations. More rare is QY. Durandii. 

Other trees seen in high cafons, but uncommon, are: a Maple (Acer 

grandidentatum), also growing in the Guadalupe and Organ Mountains; a 

Cherry-tree (Prunus Capuli), both of medium size; and an Ash (Fraxinus 

cuspidata) somewhat smaller. 

Of shrubs the following are sparingly found: 

Cercis reniformis. 

Sophora secundiflora. : 
Arbutus Xalapensis. 

Sambucus Canadensis. 
Rhamnus serrulata (new to the United States). 
Spirea discolor. 
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More common and characteristic are the following : 

On slopes: 

Prosopis juliflora. 

Zizyphus obtusifolius. 

Cercocarpus parvifolius. 

Rhus virens, microphylla, trilobata. 

Forestiera angustifolia. 
Lippia Wrightii. 

Bouvardia hirtella. 

Houstonia fasciculata. 

Dalea formosa. 

Calliandra conferta. 

Acacia Remeriana, Greggti, constricta, filicina. 

Porliera angustifolia. 

Bernardia myricefolia. 

Salvia chameedryoides and Regla (new to the United States). 

Philadelphus macrophyllus. 

Berberis Fremontii. 

In valleys: 

Garrya ovata. 

Rhamnus Purshiana. 

Keberlinia spinosa. 

Prunus minutifiora. 

Morus microphylla. 

Diospyros Texana. 

Condalia Mexicana and spathulata. 

Mimosa biuncifera. 

Ungnadia speciosa. 
Sapindus marginatus. 

Abundant are Lechuguilla, Maguey, and Sotol. The former (Agave 

heteracantha) infests the foot-hills, and, in places, extends up high 

slopes where it mingles with the latter (Dasylirion Texanum). The 

Maguey (Agave Wislizeni), already noticed in other mountains, thrives 

in high altitudes, even on the very summit. Its stem is from 3 to 5 

inches in thickness, 13 to 18 feet high, and bears from eight to sixteen 

panicles. 

To these plants should be added the usual Yucca baccata and angusti- 

folia, Nolina erumpens and Texana, and the bushy Composites: Hymena- 

therum acerosum, Zexmenia brevifolia, Trixis angustifolia. 

Of the Cactacz the most prominent representative is the noted Straw- 

berry Cactus (Cereus stramineus), with large, luscious fruit. 

Of the many lignescent or herbaceous plants which characterize these 

mountains, the following are most conspicuous : 

Carlowrightia linearifolia, common in arroyos. 

Pentstemon barbatus, Hatoni, Havardi. 
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Castilleia integra. 

Seymeria scabra. 

Stachys Bigelovii, shade of rock near summit. 
Poliomintha mollis. 

Cedronella micrantha and pallida (var. parviflora). 

Silene laciniata var. Greggii, upper slopes. 

Aquilegia longissima (new to the United States), upper cafions. 
Desmanthus velutinus. 

Hosackia puberula. 

Dalea frutescens. 

Oxybaphus aggregatus, upper shady slopes. 

Tradescantia leiandra, shade of rock. 

Talinum parviflorum, shade of rock. 

Sedum Liebmannianum (new to the United States), shade of rock. 
Cotyledon strictiflora, sides of rocky cafions. 

Hibiscus Coulteri, common on gravelly foot-hills. 

Heuchera rubescens, upper shady slopes. 

Spiranthes cinnabarina (new to the United States), only one speci- 
men. seen on rocky foot-hill. 

Evolvulus alsinoides. 

Asclepias perennis, var. parvula. 

Gilia aggregata and incisa. 

Phacelia congesta and integrifolia. 

Linum perenne, Greggii, multicaule. 

Hriogonum tenellum on hills, and Wrightii in cafions. 
Thelypodium lincarifolium. 

Galium microphyllum. 

Grasses : 

Stipa tenuissima. 

Lycurus phleoides. 

Melica mutica, var. glabra. 

Bromus ciliatus, var. minor. 

Stipa jimbriata. 
Cathestechum erectum. 
Muhlenbergia distichophylla. 

In arroyos, at the northern base of the mountains, the handsome 

Anisacanthus pumilus is common, and a new species, Nama Havardi, 

(Gray), stout and erect, was collected. 

SALT LAKES BASIN. 

This barren and desolate tract of alkali land begins at the western 

base of the Guadalupe Mountains, above Crow Spring, and extends 
in a south-southeast direction to Rattlesnake Spring, having Sierras 

Prieta and Diablo to the west, and to the east the Guadalupe Mount- 
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ains and Sierra Pesufio de Caballo. It may be described as a sandy 

basin, about 50 miles long and from 15 to 20 miles wide, through the 

center of which stretches a chain of salt lakes, some not larger than 

ponds, others several miles long. The water is clear but quite brackish, 

and seldom drinkable even for animals. In afew places, however, near 

the edge of some of the lakes, springs are found with good water. Large 

deposits of chloride of sodium occur in places. Between Crow Spring 

and Guadalupe Peak, is a range of white sand-hills whose shifting, 

glistening surface is delicately undulated by the wind. 

The smooth, broad beach of the lakes, more or less incrusted with 

alkali, is absolutely bare. Here and there, low sand hillocks are cov- 

ered with Spirostachys occidentalis, Larrea Mexicana, and Frankenia 
Jamesti. Along the edge of the basin, the broken, gravelly ridges bear 

a fair amount of Grama, and afford refuge to the narrow-leaved Yucca, 

Bear-Grass, and Maguey (Agave Wislizeni). 

Crow Spring, an appropriate name, suggestive of the only bird inhab- 

iting this region, lies near the northern extremity of the basin, on the 

road to El Paso. The only ligneous vegetation visible here is a thicket 

of Forestiera Neo-Mexicana. The water is brackish and the grass salt, 

the latter consisting mostly of Sporobolus airoides and Wright. 

AES ae: 

ECONOMIC NOTES ON THE TEXANO-MEXICAN FLORA. 

The plants herein noticed are grouped together in their natural 

botanical orders and genera, while ‘the orders succeed one another some- 

what as convenience and usefulness suggested. 

LEGUMINOS&. 

Prosopis juliflora, DC. (Algarobia glandulosa). (Mezquit.) * 

This tree constitutes the principal growth of the wooded table-lands and 

high valleys throughout South and Southwestern Texas. The trunk is 

seidom over a foot in diameter and generally too crooked and knotty to 

make serviceable lumber. Mezquit posts and rails, much used in fene- 
ing, are but slightly affected by exposure to ordinary weather influences, 

and if care be taken to strip off the bark so that the eggs of the Mez- 

* The correct spelling of this Mexican name is Mezquite, with the accent on the 

penultimate. North of the Rio Grande the final eis generally omitted, but the accent 

should remain the same and the word be pronounced as if written ‘ Mezkeet’. 

For fuller details see American Naturalist for May, 1884. 

Proc. Nat. Mus. 85——32 
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quit larva, a destructive borer, may not be laid in it, they will easily 
last a century. 

Mezquit makes excellent hedges; as it grows readily, a vigorous shrub, 

on high plains where no other large spinose shrub will thrive, its value 

in this respect can hardly be overestimated. Seedlings are easily raised, 

and if transplanted in prepared ground wherever needed, during the 

rainy season, they should, in 3 or 4 years, develop into strong shoots 

which by proper pruning and trimming will form impenetrable hedges. 

Wood very hard, heavy, fine-grained, taking a beautiful polish; it 

is also richly colored, its several zones varying from purple in the center 

to red and yellow towards the circumference. These qualities render 

it valuable for cabinet-work; unfortunately it too often happens that 

the zones of the heart-wood are cracked so that it is somewhat difficult 

to get flawless boards. 

The heart-wood, stem and root, contains tannin in the proportion of 

6 to 7 per cent. The bark and external white wood contain less than 

1 per cent, and the leaves are entirely destitute of it. It yet remains 

to be ascertained, by practical test, whether the heart-wood can be used 

profitably by the tanner. Infusions and decoctions of it will be found 

useful in the Great American Desert, in default of other medicines, to 
purify water, prevent scurvy, or check dysentery. 

In several Texas towns, pavement blocks of Mezquit are extensively 

used and have been found to answer the purpose excellently well. 

As fuel, the wood from both root and stem is unsurpassed. It is the 
most commonly used from San Antonio, Tex., to San Diego, Cal., and 

often the oniy kind obtainable. According to Dr. Loew, the charcoal 

made from it is of the best quality for metallurgical and smelting pur- 

poses. 
During the summer months the bark secretes an amber-colored gum 

which has the taste of gum arabic and, like it, makes excellent adhesive 

mucilage. Its solution in water is slightly acid and astringent; it is a 

useful and palatable drink in the diarrhea of children. The quantity 

of gum secreted by each tree is not large enough to make it an impor- 

tant article of commerce. 

The ripe pod, or “‘ bean,” with thick and spongy mesocarp, contains 

more than half its weight of assimilable nutritive principles and is 

therefore a valuable article of food; the most important of these is 

sugar, in the proportion of 25 to 30 per cent. Most herbivorous animals, 

but especially the horse and the mule, are fond of this pod and thrive 

on it. In the field, it is a welcome though imperfect substitute for 

grain. 

The Mezquit “bean” is one of the staple foods of Mexicans and In- 

dians. They grind it on the “matate” and, after removing shell and 

seeds, boil the flour in water. The infusion of this flour can easily be 

made to undergo alcoholic fermentation whereby a weak beer is obtained, 

formerly much used by Comanche and Apache Indians. 
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Prosopis pubescens, Benth. (Screw Bean; Tornillo.) 

Low, neat shrub, growing luxuriantly along the Rio Grande and 

many of its tributaries from E] Paso to Devil’s River. Its straight and 

long stems are useful for building huts, and fencing. It is also an ef- 

fective hedge-plant on bottom-lands. The wood is not near as hard as 
that of Mezquit but makes good fuel. 

The twisted pod, or “ bean,” contains a spongy and nutritious pulp 

rich in sugar, and is used as food by Mexicans and Indians. Herbiv- 

orous animals are very fond of it. Its smallness, however, and the 
stony hardness of the seeds render it less valuable than that of the 

Mezquit. 

Acacia flexicaulis, Benth. (Mexican Ebony.) 

Shrub, or small round-headed tree, with handsome evergreen foliage, 

common on the bluffs of the Lower Rio Grande and the Gulf Coast. 

Its straight trunk is seldom over a foot in diameter. Wood heavy and 

compact, with the several shades of ebony and taking nearly as fine 

a polish, hence its great value to cabinet-makers. As fuel it is even 

considered superior to that of Mezquit. Ebony posts are reputed the 

most durable of any made from Texas woods and may be said to last 

forever. 

The thick, woody pods, 4 to 6 inches long, contain round seeds the 

size of peas, which, if boiled while still green, are quite palatable and 

nutritious. When ripe and dry they are toasted by the natives and 

the black outer skin, or testa, used as a substitute for coffee. 

The flowers, in cream-colored catkins, exhale a very delicate fra- 

grance. 

Acacia Farnesiana, Willd. (Huisache.) 

Spreading, round-headed, ornamental tree, with evergreen (in mild 

winters) and beautiful foliage; common at San Antonio and thence to 

the Lower Rio Grande and the Gulf Coast. Trunk seldom over a foot 

in diameter. The rose-colored wood is hard and compact, excellent for 

cabinet-work; probably contains tannin; makes very good fuel. Huis- 

ache posts rank next to thosé’of Mezquit in durability. 

The yellow, capitate flowers, which appear in great profusion during 

February and March, are very fragrant and would probably yield a rich 

essential oil. 

A decoction of the pod contains tannin, and is used by Mexicans who 

mix it with an iron salt to make writing ink. 

Acacia Greggii, Gray. 

Mere straggling shrub above Laredo, becoming a small, slender tree 

30 feet high, with stem 8 to 10 inches thick, on the Lower Rio Grande 
where it is called Una de Gato. Forms most intricate spinose thickets 

on many gravelly bluffs where it would make excellent hedges. Wood 
exceedingly hard, close-grained and heavy. 
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Acacia Wrightii, Benth. 

Often found west and south of San Antonio as a small, round tree, 
with stem 6 to 8 inches thick. Wood very hard. 

Acacia Roemeriana, Schlecht. 

Stout shrub, common in Western Texas, with foliage much like that 

of the preceding. Good hedge-plant. 

Acacia Berlandieri, Benth., and A. amentacea, DC. 

The former covering the arid bluffs of the Lower Rio Grande, the 
latter extending farther north and west, being common at San Antonio; 
both excellent hedge-shrubs, especially the amentacea, with its strong, 

stiff, prickly branches; unfortunately its seeds seldom develop and 

ripen; the A. Berlandieri, on the contrary, is very fructiferous. 

Mimosa biuncifera, Benth., and M. borealis, Gray. (Ufa de Gato.) 

Common bushes west of the Pecos, on dry gravelly soil, noted for the 

abundance and stoutness of their prickles; possible hedge-plants. 

Pithecolobium brevifolium, Benth. (Huajillo.) 

Shrub on the Lower Rio Grande, with permanent foliage readily eaten 

by sheep and goats in winter. 

Sesbania Cavanillesii, Watson. ‘ 

Very graceful shrub or small tree on the Lower Rio Grande, with 

showy racemes of bright yellow flowers in August, and winged legume. 

Seeds used as a substitute for coffee. 

Sophora secundiflora, Lag. (Frijolillo; Coral Bean.) 

Stout ornamental shrub, with deep green foliage, common from the 

Gulf Coast to the Pecos; thence smaller and less frequent, but found in 

mountain canons as far west as E] Paso. Only a shrub on the Lower 

Rio Grande, but described by Lindheimer as a small tree, 30 feet high, 

on the shores of Matagorda Bay. The showy bunches of violet flowers 

give off a strong, nauseating and very offensive smell. Wood yellow, 

hard and heavy, dyeing yellow. 

The pod holds 3 or 4: round, red beans, the size of small marbles, 
and very poisonous. They contain an alkaloid, sophoria, isolated 

by Dr. H. C. Wood in 1877. It is a whitish, amorphous substance, with 

strong narcotic properties and capable of producing convulsions, tem- 

porary loss of voluntary movement and distressing vomiting. Accord- 

yng to Dr. Rothrock (who quotes Mr. Bellanger, of Texas, as his inform- 

ant) ‘The Indians near San Antonio used this bean as an intoxicant, 

half a bean producing delirious exhilaration followed by a sleep which 

lasts 2 or 3 days, and it is asserted that a whole bean would kill a man.” 

Sophora affinis, T. & G. 

Small ornamental tree, 10 to 15 feet high, with stem 4 to 8 inches in 
diameter. At San Antonio and sparingly in Southern and Eastern 

Texas. Wood yellow and very heavy. 
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Parkinsonia aculeata, L. (Retama.) 

San Antonio, Lower Rio Grande, Gulf Coast and Southeastern Texas. 

Very handsome tree, small or medium-sized, often cultivated for orna- 

ment. ‘According to Mr. Schott, it is valued by the Mexican Indians 

as a febrifuge and sudorific, and also as a remedy in epilepsy.” Mexican 

women use an infusion of the leaves to induce abortion. Wood hard, 

making good fuel. 

Parkinsonia Texana, Watson. 

Bluffs of the Lower Rio Grande. Small spinose shrub, with golden 

blossoms, deserving introduction as one of the prettiest of ornamental 

plants. Burned in the green state, the branches yield ashes rich in 

alkali, and used by Mexicans to make soap. 

Phaseolus retusus, Benth. (Prairie Bean.) 

Common on prairies west of the Pecos, its creeping stems often 15 to 

20 feet long. The seeds (3 to 5 in each pod) are about the size of peas; 

when still green and well cooked they make an acceptable dish in the 

field. When ripe they are too tough for use. 

Psoralea esculenta, Pursh. (Pomme Blanche.) 

Small herb, very common on the prairies of the Northwest, but very 

sparingly found in Western Texas. Its esculent tuberous roots are 

nutritive, wholesome and pleasant to the taste. 

Hoffmanseggia stricta, Benth. (Camote del Raton.) 

Very pretty herb found in all valleys, with an esculent tuberous root- 

stock. 

Peteria scoparia, Gray. (Camote del Monte.) 

Stout, spiny, suffruticose herb, found sparingly in the foot-hills of the 

mountains west of the Pecos, also with a small, edible, tuberous root- 

stock. 

Astragalus mollissimus, Torr. 

Probably not specifically distinct from A. Bigelovii, Gray. The best 

known “loco” plant of Western Texas. Rather common on high prai- 

ries and mesas west of the Pecos, specially abundant about Pefia Colo- 

rado and Fort Davis. Perennial plant, 6 to 10 inches high, with pin- 

nate leaves quite silky, and rather conspicuous racemes of purple 

flowers in the early summer. 

Animals, even goats, avoid this plant which has a very nauseous 

smell (much intensified by drying), and only eat it through inadver- 

tence or necessity. Horses and cattle are similarly affected by it. They 

lose their appetite, become stupid, with spells of vicious exhilara- 

tion, grow thin, have tremors of the muscles, lose power to co-ordinate 
movements and estimate distances so that locomotion is rendered 

awkward and dangerous and finally becomes impossible. Horses may 
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even have blind-staggers. It is said that animals having once felt the 

effects of this weed are very likely to return to it until it kills them. 

Oxytropis Lamberti, Pursh. 

Herb, in habit bearing some resemblance to the preceding, only found 

in Northern Texas and nowhere common in the State. It is a loco plant 

of bad repute which, however, it may not deserve. 

SALICACES. 

Populus monilifera, Ait. and P. Fremonti, Watson. (Cottonwood; the Alamo of 

the Mexicans. ) 

Species closely allied and hard to distinguish ; the latter not extend- 

ing east of the Pecos. Abundant on the Rio Grande, from El Paso to 

Presidio del Norte; common on the San Antonio and Medina Rivers, 
scant on the Nueces; also found on the headwaters of the many forks 

of the Colorado, Brazos and Red River where they indent the high 
plateau of the Staked Plains, and along water-courses at the base of 

the Guadalupe, Limpio, and Chenate Mountains. 

In all of these places the Cottonwood reaches a large size, 1 to 5 feet 

in diameter, and. is a valuable timber and lumber tree. If protected 

from rain and sun the wood is very durable ; it possesses remarkable 

immunity from boring larve. I have seen beams of it quite sound in 

churches more than a century old. Boards, unless carefully dried, are 

liable to warp and crack; this is prevented by boiling in lye. Cotton- 

wood makes poor fuel. 

Salix nigra, Marsh. (Black Willow ; Sauz of the Mexicans.) 

Under several forms, the commonest species of Willow; grows on most 

streams as a small or medium-sized tree. On the Lower Rio Grande, 
where it is sometimes absurdly called Cottonwood, it attains a large 

size, 1 to 3 feet in diameter, and becomes an important timber tree. 

Salix longifolia, Muhl. (Long-leafed Willow.) 

Like the preceding, very common along water-courses, varying much 

in size from a small shrub along the Middle Pecos to a medium-sized tree 

in the Chenate Mountains. 

Salix amygdaloides, Anders. ? 

Good-sized tree, common on the Rio Grande from El Paso to old Fort 

Quitman. 

The wood of these willows is tolerably hard and tough, but not very 

durable, and only makes passable fuel. The Mexicans scrape off the 

leaves, crush and make an infusion of them which is used internally 

and externally in yellow fever and other fevers of malarial origin. If 

there be any efficacy in the leaves thus used it seems as though there 

ought to be more in the bark. 

The leaves of the Texas Fresno (Fraxinus viridis, var. Berlandieriana) 
are also used for the same purpose. 
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CONIPERA. 

Pine timber is restricted to the Guadalupe, Limpio, Chisos, and Organ 

Mountains. No attempt has as yet been made to utilize it in the some- 

what inaccessible Guadalupe and Chisos Mountains, while saw-mills 

have been in operation at several “ pineries” in the Limpio Mountains. 

Pinus ponderosa, Dougl. (Yellow Pine.) 

The prevalent and most valuable Pine of the Guadalupe and Limpio 

Mountains; trunk 1 to 2 feet in diameter; hard, heavy, durable wood, 
making excellent lumber and very good fuel. 

Pinus flexilis, James. (White Pine.) 

In the Guadalupe and Limpio Mountains; a smaller tree than the 

preceding, and also inferior to it in the quality of its wood. 

Pinus edulis, Engelm. (Pifion; Nut Pine.) 

Common in the Guadalupe, Limpio, Organ, and Chisos Mountains ; 

also found on the higher ridges and bluffs of the Great Bend of the Rio 

Grande as far north as the Southern Pacific Railroad, on the forks of 

the Nueces River and along the edges of the high plateau of the Staked 

Plains. In the Chisos Mountains, which it occupies exclusively, it be- 

comes a tree with straight trunk 1 foot in diameter and could be sawn 

into useful lumber of very fair quality. It reaches about the same pro- 

portions in the Limpio and Organ Mountains. Elsewhere it is seldom 
large enough for anything but fuel and fence rails. 

The Pinon bears small globose-ovate cones containing a few roundish, 
wingless seeds ; these consist of a thin, fragile shell inclosing an edible 

kernel which is eaten raw or roasted. 

Pseudotsuga (Abies) Douglasii, Carriére. (Douglas’ Spruce.) 

On the Guadalupe Mountains, the only Fir in Western Texas; a large 

tree, next in prevalence, size and quality to the Yellow Pine in those 

mountains. 

Juniperus occidentalis, Hook. (Western Red Cedar.) 

Very common shrub or stunted tree on the mountains, foot-hills, 

high ridges, and many of the bluffs of Western and Southern Texas ; 
only fit for fencing and fuel. The variety conjungens, common on the 

Nueces and north of San Antonio, is quite rare west of the Pecos. 

Juniperus pachyphlica, Torr. (Thick-bark Juniper.) 

Found in moderate abundance in the Guadalupe, Limpio, and Eagle 

Mountains. A larger tree than the preceding; trunk, 1 to 2 or more 

feet in diameter, but seldom more than 10 feet high. It is probably 

this tree which near Santa Fé, according to Dr. Loew, furnishes, by 

tapping the lower part of the trunk, a yellow, aromatic, transparent 

balsam used in various urinary disorders. Wood reddish, close-grained, 
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very hard and durable. Berries greenish, or at last becoming purplish, 

globose, half an inch in diameter, with sweetish and palatable pulp. 

Juniperus flaccida, Schlecht. 

Small tree, only seen in the Chisos Mountains. 

Taxodium distichum, Richard. (Bald Cypress; the Sabino of the Mexicans. ) 

Large, valuable tree, growing sparingly on the San Antonio River 

and some few other streams between it and Devil’s River; also at scat- 

tered points on the Lower Rio Grande. 

Ephedra antisyphilitica, C. A. Meyer, and E. trifurea, Torr. (Camatilla; Tepo- 

pote. ) 

Shrubs, 2 to 4 feet high, with long, slender, greenish branches, the 
leaves reduced to short bracts which are opposite in the first, and in 

threes in the second species. They are exactly alike in habit and mode 

of growth, and may be only forms of the same species. These shrubs 

are hardly ever absent from the gravelly mesas and bluffs of Western 

and Southern Texas. They are popular remedies among Mexicans and 

frontiersmen in the treatment of syphilis and gonorrhea, especially the 

latter. The decoction or infusion of the stems has an acid reaction and 

an astringent taste resembling that of tannin. It is used as an ihjec- 

tion and internally; some caution should be observed as it has been 
known to cause strangury. Dr. Rothrock [Botany West of the 100th 

Meridian], summing up Dr. Loew’s analysis of H. antisyphilitica, says: 

“ The filtrate of the aqueous solution proved the presence of tannin 

and tartaric acid. Pectin was also shown to be in the filtrate by the 

jelly-like precipitate produced by the addition of alcohol. The tannin 

belongs to the glucosid group, furnishing sugar on treatment with acids © 

and various other compounds, and, upon dry distillation, pyrogallic and 

carbonic acids. This tannin splits up into sugar and a red amorphous 

powder. The powder, Dr. Loew considers quite a distinct body which 

he names ephedrin, and to this he attributes (probably correctly) the 

remedial properties of the plant.” 

CUPULIFERA. 

Quercus virens, Ait. (Live Oak.) 

Common along most water-courses from San Antonio to Eagle Pass 

and Devil’s River; hardly extends beyond the Pecos. Tree of vigorous 

growth, with thick but short trunk ; wood invaluable as timber or fuel. 

Quercus grisea, Liebm. (Gray Oak.) 

The most abundant, I may say the characteristic, Oak of Western 

Texas. Found west of the Pecos in all mountain cafions and on most 

foot-hills, high ridges, and bluffs. It is a small tree, seldom more than 
a foot thick, but its heavy, compact, tough and exceedingly hard wood 

could be used advantageously. The cross-section is remarkable for the 
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conspicuousness of its medullary rays, causing, in polished boards, 

beautiful effects of silver-grain. 

Quercus rubra, var. Texana, Buckley. (Texas Red Oak.) 

Good-sized tree at San Antonio, smaller westward and very sparsely 

scattered in hilly districts from San Antonio to the Limpio Mountains. 

Quercus Emoryi, Torr. (Emory’s Oak.) 

Abundant in some of the canons and along the southern base of the 

Limpio Mountains; forms the exclusive arboreal growth of some of the 

canons of the Chisos Mountains. Inthe former habitat it is a handsome 

tree, with tall and straight stem 1 to 3 feet in diameter; in the 
Chisos Mountains it seldom exceeds 15 inches. Wood hard and val- 

uable as timber and fuel. 

Quercus Durandii, Buckley. 

Seen on the forks of the Nueces and, what seems a form of it, in the 
Chisos Mountains. Small tree of little importance, good for fuel, fenc- 

ing, &e. 

Quercus Muhlenbergii, Engelm. (Chestnut Oak.) 

Large, handsome tree on the forks of the Nueces, medium-sized in 

the canons of the Guadalupe Mountains. Wood strong and durable. 

Quercus stellata, Wang. (Post Oak.) 

Sparse about San Antonio and northwest of it; nowherecommon. I 

found large groves of it in the hills north of Fort Concho, apparently 

the westernmost extension of the species. Low, spreading tree, with 

short stem 1 to 3 feet in diameter; wood hard and durable, excellent 
for posts, rails, ties, &c., or as fuel. 

Quercus undulata, Torr. (Wavy Oak). 

Very common, scrubby Oak in foot-hills west of Devil’s River, affect- 
ing a great variety of forms. Several of the smaller forms (Shin Oak) 

produce edible acorns of various sizes, small in the Guadalupe Mount- 

ains, very large in the Sand Hills, which are eaten by Mexicans, raw 

or baked. They afford excellent mast to hogs in the vicinity of settle- 

ments. 

Q. grisea and Q. undulata deserve notice as producers of tannin. 

They almost always bear nut-galls in large quantity. These vary in size 

from half an inch to an inch in diameter; they sometimes grow upon 

the smaller twigs, but much oftener spring from the under surface of 

leaves, generally from the midrib, more rarely from a main lateral 

nerve, never from the parenchyma. They are found in all stages of 

development, at first oblong, pointed and reddish, later becoming 

rounded and yellowish-white. <A section of those growing on the leaves 

shows large open spaces between the central cyst and the external 

wall; those found on twigs are fuller and heavier. Wherever found, 
these nut-galls always plainly show the presence of tannic acid. 
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JUGLANDACEZ. 

Carya oliveformis, Nutt. (Pecan,*the Nuez of the border Mexicans. ) 

Fringes the San Antonio, Medina and Nueces Rivers, many of their 

branches, and, more sparsely, other water-courses as far as Devil’s River 

and Fort Concho, its western limit. Large and handsome tree, valuable 

alike for its hard, compact wood and its excellent fruit which forms an 

important article of trade. 
No hickory was seen south of Austin. 

Jugilans nigra, L. (Black Walnut.) 

Sparingly found at San Antonio as a medium-sized tree; does not 

extend westward. This tree could advantageously be introduced in 

many valleys. 

Juglans rupestris, Engelm. (Canon Nogal.) 

Small tree, hardly ever a foot in diameter, very common in all the 

mountain arroyos of Western Texas. 

Wood of a rich purple-brown, very hard, heavy and compact, not 

warping in drying. Medullary rays very close, giving a peculiarly fine 

appearance of silver-grain to a longitudinal section. 

URTICACEZ. 

Ulmus Americana, L. (American Elm.) 

On the Colorado River at Austin, and upward to a point 75 miles 

below the crossing of the Texas Pacific Railroad; from this river it 

ascends the Rio Concho up to Fort Concho. On the Texas Pacific 

Railroad it only extends to Elm Creek, a few miles west of Abilene. 

Large tree on the Middle Colorado, but becoming smaller and of lit- 

tle economic value west of Austin. 

UVimus crassifolia, Nutt. (Water Elm; Small-leaved Elm.) 

Much more common than the preceding ; abounds on the San Anto- 

nio, Medina, Nueces, and other rivers as far as the Pecos. Middle-sized 
tree, 1 to 2 feet in diameter. Wood tough but not hard, making infe- 

rior lumber and poor fuel. 

Celtis occidentalis, L. (Hackberry; Palo Blanco.) 

The most comnron tree of valleys and low grounds in Southern and 

Western Texas. AtSan Antonio and westward, the straight, short trunk 

ranges from 6to24inchesin diameter; on the Lower Rio Grande itreaches 
greater proportions, being often 20 feet long and 2 to 3 feet in diameter, 

the total height of the tree being 50 or more feet. Wood close-grained 

and tough, but not very durable; makes poor fuel. The fruit is a yel- 

lowish-red berry, as large as a pea, with sweet, edible pulp. 

This species passes through intermediate forms into the variety reticu- 

lata, which is very common throughout Western Texas. 
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Celtis pallida, Torr. (Granjefio.) 

Very common on all mesas and foot-billsin Western and Southern Texas. 

Generally a shrub, but becomes arborescent on the Lower Rio Grande. 

Plant of quick growth in dry places, stiff and thorny, capable of mak- 

ing excellent hedges. The branches have a disposition to twist into 

curious shapes and make very pretty canes. Wood hard, making good 

posts and excellent fuel. 

The orange-yellow berry, called capul* by the Mexicans, ripening in 

the fall, is oval in shape and about half an inch long; it has a mucil- 

aginous and slightly astringent, but not unpleasant, taste, and is greed- 

ily eaten by all domestic fowls. 

Morus rubra, L. (Red Mulberry.) ‘ 

Common at San Antonio, where it may have been introduced ; prob- 

ably does not extend farther west. Small, ornamental tree of quick 

growth, prized for its beautiful foliage and delicious fruit. 

Morus microphylla, Buckley. (Wild Mulberry.) 

Shrub or small tree, with very variable foliage, common on Las Moras 

Creek and farther west in the cafons of the Guadalupe, Limpio, and 

Chenate Mountains. Wood soft and sappy, but tough and resilient, 

making very good bows. Its cambium is thick and milky, leaving a 

white deposit wherever it adheres and dries. Fruit round or oblong, 

rarely seen, much smaller than in the preceding species, maturing in 

May and very palatable. 

Maclura aurantiaca, Nutt. (Osage Orange.) 

Spontaneous in Eastern Texas; grows vigorously at San Antonio and 
wherever planted in Western Texas if near water. Its value asa hedge 
shrub for valleys and near water-courses is well known. 

SAPINDACES. 

Ungnadia speciosa, Endl. (Mexican Buckeye.) 

Shrub or very small tree, common along rocky valleys and in mount- 
ain arroyos west of San Antonio. 

The 3-lobed pods contain 3 or more seeds, in shape and size much like 

small chestnuts. These, although pleasant to the taste, are quite poi- 

sonous ; cooking does not render them innocuous. An adult can eat 

one or two with impunity; three or four soon produce giddiness and a 

sensation of heat and discomfort at the pit of the stomach. In a robust 

child four years old who came under my observation, after eating two 

or three of these ‘‘ beans,” the toxic symptoms were quickly produced. 
Within half an hour he grew very:giddy, staggered up to his mother, 
asked for water and then fell. An emetic of mustard was promptly 

and successfully administered. A few minutes afterward I found the 

*Capul is the Mexican equivalent for berry; it is applied to the fruit of several 
shrubs, and sometimes, by extension, to the shrubs themselves. 
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patient with face very pale but resting quietly, free from nausea or — 

pain; there was no inclination to sleep, the pupils were about normal 

and the respiration natural; the pulse was very high and seemed to be 

the only serious symptom. Entire recovery followed in a few hours. 

#isculus flava, Ait., and var. purpurascens, Gray. (Sweet Buckeye.) 

Arborescent shrubs, seen on the Comal near New Braunfels, not ex- 

tending south or west of that point. 

Acer grandidentatum, Nutt. (Small-leaved Maple.) 

Small or medium-sized tree, seen in the canons of the Guadalupe, 

Organ and Chisos Mountains, the only maple of Western Texas. Wood 

hard, close-grained, and probably susceptible of a fine polish. 

Negundo aceroides, Mench. (Box-Elder; Ash-leaved Maple.) 

Medium-sized tree on the San Antonio, Medina and other streams 

east of the Pecos. The abundant sap of this tree contains a large pro- 

portion of sugar, together with mucilaginous and demulcent principles, 

which make it a very pleasant beverage. It is obtained in the early 

spring by driving a tube, or else cutting out a pocket, into the lower 

part of the trunk. 

Sapindus marginatus, Willd. (Soap-berry.) 

Tree often 30 feet or more high, with straight stem seldom a foot 

thick, common along creeks throughout Western Texas. Asa green 

and thrifty shrub, in a dry and parched district, it is often an indi- 

cator of water on or near the surface. 

Wood sulphur-yellow, hard, close-grained, resinous and Beene sus- 

ceptible of a very fine polish ; makes excellent fuel. 

The whitish berries, the size of small marbles, have a translucid pulp 

neutral to litmus paper, rich in mucilage and a detergent principle. A 

few of them rubbed between the hands will clean them, with hardly 

any lather, as well as soap. From their neutral reaction they might 

be found useful in the washing of delicate fabrics. 

RHAMNACEA. 

Rhampus Carolinianus, Walt. (Alder-Buekthorn. ) 

Shrub or very small tree on the banks of streams; San Antonio 
westward to the Pecos; nowhere common. 

Rhamnus Purshiana, DC. 

Stout shrub in the Guadalupe and (what seems nearest to it) in the 

Chisos Mountains. 

Zizyphus obtusifolius, Gray. (Lote-busl’; Texas Buckthorn. ) 

Next to Mezquit, the most widespread and abundant shrub in Western 

and Southern Texas, on gravelly mesas, slopes and bluffs. Of quick 

growth and very hardy, with diffuse and strongly-armed branches, it 
makes excellent hedges in dry pastures. The large, round, black ber- 

ries are eaten by Mexicans although nearly tasteless. 
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I failed to discover the Z. lycioides which I judge to be very rare, if 

at all present, in Texas. 

Cendalia obovata, Hook. (Brasil; Logwood.) 

Shrub at San Antonio and westward, often with the preceding and 

nearly as common. Becomes a small tree, 20 feet high, on the Lower 

Rio Grande and along the coast. Wood very hard, of a brick-red color, 

containing a red (some say purplish) dye. Evergreen of hardy growth 

in dry, rocky soil, with stiff and thorny branches, making pretty and 

effective hedges. The small, deep-red berry (capul negro) is acidulous, 

nice to eat and makes fine jelly. 

Condalia spathulata, Gray, and C. Mexicana, Watson. 

Evergreen shrubs, smaller than the preceding, the former common in 

Western Texas, the latter on the Lower Rio Grande. Both horridly 

spinose and excellent bedge-plants. Berries the same as in the pre- 

ceding. 

Ceanothus Fendleri, Gray. 

Very thorny and spreading bush in foot-hills beyond the Pecos; also 

a possible hedge- plant. 

Karwinskia Humboldtiana, Zucc. 

The Coyotillo of the Mexicans on the Lower Rio Grande; common 

on the Pecos near its mouth and thence eastward to the coast. Shrub 

with beautifully penninerved, ovate leaves, and brownish-black berries 

said to be very poisonous. The virulent principle lies in the seed, the 

pulp being innocuous. The symptoms are those of paralysis of the 

spinal cord, primarily affecting locomotion. 

OLEACEA.. 

Fraxinus viridis, var. Berlandieriana, Torr. (Texas Green Ash.) 

The most common Ash of Southern and Western Texas. Large tree 

in the Chenate Mountains, smaller in the Limpio and Guadalupe Mount- 

ains; found also as a medium-sized tree on the Pecos, Devil’s River, and 

most streams farther eastward to San Antonio; occurs sparingly on the 

Lower Rio Grande, the Gulf Coast, and the water-courses of Southeast- 

ern Texas. : 

Wood hard, tough and close-grained, but rather devoid of elasticity. 

Fraxinus pistaciefolia, Torr. 

Low, spreading tree, with trunk 1 foot or more in diameter; fre- 

quently planted about El Paso and down the Rio Grande to San Eliza- 

rio, on account of its quick growth. AJso seen as a small tree at the 

base of the Guadalupe Mountains. 

Wood sotter than that of the preceding. 

Fraxinus pubescens, Lam. 

Seen as a small tree on the summit of the Guadalupe Mountains, and 

nowhere else. 
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Praxinus cuspidata, Torr. 

Small tree in the Chisos Mountains and some of the cafons of the 

Great Bend. 

Fraxinus Greggii, Gray. 

Stout shrub, noticed near the mouth of the Pecos and at Maxon’s 

Spring; only good for fuel. 

Forestiera reticulata, Torr. 

Small tree, only seen in cafons near the mouth of the Pecos. 

Forestiera angustifolia, Torr. 

Stout shrub, rather common on bluffs and in mountain arroyos, with 

a black, edible, but not very palatable, berry. 

BORRAGINACES. 

Cordia Boissieri, A. DC. (Anacahuita. ) 

A small tree on the bluffs of the Lower Rio Grande, with hard, close- 

grained wood. Its various parts, flower, fruit, leaf and wood, all im- 

pregnated with the same pleasant aromatic principle, are popularly 

used by Mexicans in bronchial affections. An extract of the wood is 

kept in drug stores and prescribed for colds, asthma, phthisis, &e.; it 

probably acts as a stimulating expectorant and diaphoretic. The fruit 

is nearly an inch long, with a pointed stone and pulpy, sweet mesocarp 

of which Mexicans are fond. Most animals, likewise, eat it. A jelly 

made with it is given to coughing children. A decoction of the leaves is 

also used internally and externally in rheumatism. 

Ehretia elliptica, DC. (Anaqua.) 

Seen sparingly near New Braunfels ; very common on the Lower Rio 

Grande as a tree 20 to 35 feet high and stem 1 to 2 feet in diameter, 

with dark green foliage. Wood tough, making good lumber and fair 

fuel. Fruit the size of a large pea, yellow, with a thin, edible pulp. 

ANACARDIACES.. 

Rhus copallina, L. and var. lanceolata, Gray. (Dwarf Sumach.) 

Shrub, 8 to 12 feet high, found, the variety chiefly, in many places 

west of San Antonio. 

Rhus virens, Lindh. (Live Sumach.) 

Shrub found in shady arroyos and on lower slopes of mountains, west 

of the Nueces River. The leaves, mixed with tobacco, are smoked by 

Mexicans and Indians. 

Rhus aromatica, var. trilobata, Gray, and R. microphylla, Engelm. 

Both abundant on bluffs and slopes. 

R. copallina contains tannin in its leaves and bark; this acid may 

also be present in the other species mentioned. The berries of all 

Sumachs are astringent, acidulous, and make agreeable infusions. 
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Rhus Toxicodendron, L. (Poison Ivy.) 

Very common woody climber on all the streams of Western and 

Southern Texas, readily recognized by its trifoliate (rarely quinquefoli- 

ate) leaves. 

The peculiarly distressing eczematous inflammation produced by the 

leaves of this plant, even without actual contact, is well known. It is 
said to be promptly checked and cured by the fluid extract of Serpen- 

taria. The tincture of Grindelia robusta, the Gum-plant of California, 

used as a remedy in poisoning by Rhus diversiloba, and that of G. squar- 

rosa, a common herb in W. Texas, may also be found useful against 
Poison Ivy. 

Pistacia Mexicana, HBK. 

Small tree, with an edible nut, found by Bigelow near the mouth of 

the Pecos. I failed to see it in that locality or anywhere else in Texas. 

VITACEAE. 

Vitis candicans, Engelm. (Mustang Grape.) 

Common along streams, at San Antonio, westward to Devil’s River 

and southward to the Rio Grande. The best of the wild Texas Grapes, 

the small bunches of large berries maturing late in June. A form was 

seen on the Rio Salado, near San Antonio, with more acidulous berries, 
ripening later in the summer. 

Vitis estivalis, Mx. (Summer Grape.) 

High climber, common at San Antonio and westward to Devil’s River. 

Berries rather acerb, much smaller and maturing later than in the pre- 

ceding. The var. cinerea, common at Dallas, is rare in Southwestern 

Texas. <A form (close to V. riparia) was seen in the cafons of the Bo- 

fecillos Mountains and farther west, with very palatable fruit ripe in 

August. 

Vitis riparia, Mx. (Arroyo Grape.) 

Common in most watered cations in Western Texas. Thrifty climber, 
the small but excellent berries maturing in October. 

Vitis rupestris, Scheele. (Mountain Grape. ) 

Small, bushy plant, a few feet high, rarely climbing. Said to grow 

on the hillsides of the Lim pio and other mountains. I only found it in 

the valley of Devil’s River. Berries in very small bunches, ripening in 
June. 

Vitis incisa, Nutt. (Yerba del Buey.) 

Ornamental vine, with 3-lobed, or trifoliate, shining, fleshy leaves ; 
common on fences and walls at San Antonio, and south and west of it in 

shady places. The long, filamentous roots bear large, globose, tuber- 

ous thickenings, like marbles or balls strung on a string, which are very 

poisonous, causing violent vomiting and purging. — 
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The stem and foliage are said to cause, on susceptible persons, the 

same eczematous eruption as Poison Ivy. The juice of the purple berry 

“is mixed with cochineal and used by Mexicans to dye red”. 

ROSACEZ. 

Prunus Americana, Marsh., var. mollis, T. & G. (Wild Yellow Plum.) 

Small tree, rather sparse on the San Antonio River and tributaries, 
with yellow fruit, smaller and less palatable than that of the species in 

the Northern States. 

Prunus rivularis, Scheele. (Creek Plum.) 

Small shrub, not uncommon on the Colorado and its tributaries, bear- 
ing excellent red plums in August and September. Also found in foot- 
hills, but with smaller stem and fruit. 

Prunus Capollin, Zuce. (Choke Cherry.) 

Closely allied to P. Virginiana and demissa, into which it may run. 

Found in most mountain cafons of Western Texas, from a stout shrub 

to a tall, slender tree 1 foot in diameter (Chisos Mountains). The round, 

black fruit, the size of a large pea or small marble, is pleasantly 

acidulous. 

Cratzgus subvillosa, Schrad. (Texas Black Thorn.) 

Small tree, on the San Antonio River and tributaries, rare farther 
west and south. 

Rubus trivialis, Mx. (Low-Bush Blackberry.) 

Common at San Antonio and along the streams farther west and 

south. — 
SOLANACES:. 

Solanum eleagnifolium, Cav. (Trompillo.) 

One of the most common of weeds in all valleys of Southern and West- 

ern Texas. To the large, purplish-violet flowers succeed berries, at first 

green, turning yellow and then black as they mature, the size of small 

marbles. These berries, when ripe, although they give no acid reaction, 

have the remarkable property of curdling milk, and are used for that 

purpose by the natives of Northern Mexico and Southern Texas. They 

are crushed into powder; this is put into a small muslin bag which 

is left suspended in the milk until coagulation has taken place. 

According to Dr. Gregg, Mexicans also use the fruit as a sudorific and 

sternutatory. 

Probably the larger berries of S. Torreyi have analogous properties. 

Nicotiana glauca, L. (Coneton; Tronadora.) 

Rare along the Rio Grande (only found at two or three places in the 
wild state); frequently cultivated in gardens as a handsome, ornamental 

shrub of very quick growth. The young stems are easily killed by 
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frost, but new shoots spring forth which during the first summer reach 

the altitude of 12 to 15 feet. 

The large, glaucous, thickish leaves are used as healing and anodine 

poultices. 

Nicotiana repanda, Willd., and N. trigonophylla, Dunal. (Wild Tobacco.) 

Herbs common, the first at San Antonio and westward to Devil’s River, 

the second west of this stream ; the nearest Texan relatives of smoking 

tobacco. Although not entirely devoid of aroma they do not seem of 

much account for smoking. 

Capsicum baccatum, L. «Bird Pepper; the Chiltapin of Mexicans.) 

Very small, slender shrub, sparsely found in Southwestern Texas. 

Its red, oval berries are exceedingly pungent and highly prized as con- 

diment. 
EUPHORBIACESA. 

Euphorbia albomarginata, T. & G., E. stictospora, Engelm., E. cinerascens, En- 

gelm., &c. 

Small, prostrate herbs, common in Western Texas where, as in Chi- 

huahua and Sonora, they are known as Golondrina and reputed ef- 

fective antidotes against the poison of rattlesnake. The var. appendi- 

culata of the last-named species, according to Mr. Thurber, is regarded 

by the Mexicans of Sonora as a certain cure for the bite of rattlesnake 

abd other venomous animals: ‘¢ Tbe bruised fresh plant, or the dried, 
steeped in wine, is applied to the wound. A tincture of the plant is 

sometimes kept in the apothecary’s shops of that country.” 

Euphorbia antisyphilitica, Zuce. 

On the gravelly and limestone hills of the Rio Grande; ‘ remarkable 

for its long, terete, nearly leafless branches, which resemble an Hquise- 

tum.” Whether this herb is endowed with such properties as its name 

indicates, I have been unable to ascertain. 

Mozinna spathulata, Orteg. (Sangre de Drago, or simply Drago.) 

Erect, shrubby plant, with simple, flexible, brownish stems, bearing 

wart-like spurs from which grow linear spatulate, or 3-lobed, leaves. 

Common on the gravelly bluffs of the Rio Grande. 

The stems, from their flexibility and toughness, can be used as withes 

and whips. They, as well as the roots, contain a reddish, astringent 

juice which becoms quite frothy when rubbed, and are employed by the 

natives as a remedy to cleanse the teeth and harden the gums. The 

juice can also be used to make indelible marks on linen. 

Jatropha macrorhiza, Benth. J. multifida. 

Species of Spurge-Nettle, with slender, reclining stems and pretty foli- 

age, growing from a large, globular rhizoma. Common on the Lower 

Proc. Nat. Mus. 85——33 
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Rio Grande where it is called Jalapa by Mexicans. The rhizoma is 

emetic and purgative; it is kept, powdered, in the drug stores of North- 

ern Mexico. The seeds are also strongly purgative. 

Croton corymbulosus, Engelm. (Encenilla; Chaparral Tea.) 

Very common weed of valleys and prairies. An infusion of the 

flowering tops, either green or dried, makes an excellent tea having 

sudorific, carminative and tonic properties, but devoid of stimulating 

and astringent principles. It is much used by Mexicans, Indians and 

colored United States soldiers. The latter prefer it to coffee in the 

field. 

The C. suaveolens, a small shrub in the foot-hills of mountains, ex- 

haling a delicious fragrance, would probably likewise make an excellent 

tea. e 

Acalypha Lindheimeri, Miill. 

Perennial herb, with many weak, ascending, downy stems, on hillsides 

in Western Texas. ‘According to Dr. Gregg, this plant is used by 

Mexicans as a wash for sore guins and loose teeth, and as an applica- 

tion to ulcers.” 
ZYGOPHYLLACEA. 

Larrea Mexicana, Moric. (Creosote-Bush.) 

Very common shrub on gravelly mesas and bluffs west of the Pecos. 

It owes its name to the unpleasant tarry odor which it exhales. The 

branchlets are often covered with an abundant red-brown exhudate 

from which, according to Dr. Loew, can be obtained a red coloring 

matter showing all the reactions of cochineal. The leaves contain a 

peculiar resinous substance, soluble in alcohol, to which is due the -pe- 

culiar smell of the plant and its active properties. It is principally used 

in rheumatic affections by the Mexicans, who bathe in an infusion of the 

branchlets and leaves. This infusion is acrid and nauseous and does 

not seem to be ever taken internally. It is used by Mexican shoemakers 

to dye leather red. 

The green branches and foliage burn with a bright blaze giving off 

intense heat, and are much used in lime-kilns. 

Porliera angustifolia, Gray. (Guayacan.) 

Evergreen, straggling shrub on bluffs, or a very small tree in valleys 

and sheltered canons, from the Lower Rio Grande to San Antonio and 
the Pecos; more sparingly beyond. 

This shrub has probably, in a varying degree, all the properties of 

the genus Guayacum to which it is closely allied botanically. Wood 

heavy, close-grained, very compact olive-green in the center and with a 

large yellowish zone of sap-wood. Although somewhat brittle, it must 

be of much value to cabinet-makers. A decoction of it is used by Mexi- 

cans as a vascular stimulant and sudorific, in rheumatism, amenorrhea 
and venereal diseases. 
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Posts of Guayacan are said never to decay, and therefore must be of 

much value for fencing. The bark of the roots, ground, possesses 

strong detergent properties and is reputed excellent to wash woolen 

fabrics. 

RUTACEA. 

Xanthoxylum Clava-Herculis, L. X. Carolinianum, Lam. (Prickly Ash; Tooth- 

ache-Tree. ) 

Prickly shrub, with pinnate leaves; common on banks of streams. 

Xanthoxylum Pterota, HBK. (Colima.) 

Very common shrub on the Lower Rio Grande; distinguished from 

the preceding by the winged-margined petioles and smaller leaflets. 

Wood yellow, dense, exceedingly hard and heavy. 

The bark, leaves and fruit of these two species are very pungent and 

acrid, causing a strong and lasting tingling sensation in the tongue 

and lips, followed by partial numbness. The former is officinally used 

in decoction as an arterial and nervous stimulant. The leaves of both, 
chewed, are an effective sialogogue. 

Helietta parvifolia, Benth. (Barreta.) 

Shrub common on the bluffs of the Lower Rio Grande, apparently 

only good for fuel. 

Ptelea trifoliata, L. (Hop-Tree.) 

Shrub or very small tree on the San Antonio River and other streams 

of Western Texas. 

Ptelea angustifolia, Benth. 

Shrub said to occur on the Lower Rio Grande; probably rare. 

SIMARUBES. 

Castela erecta, Turpin. (Goat Bush; the Amargoso of the Mexicans.) 

Stiff, branching, prickly shrub, 3 to 5 feet high, common on the grav- 

elly bluffs of the Lower Rio Grande from Eagle Pass downward. An 
excellent hedge-plant for high and rocky places. 

The bark is intensely bitter and probably contains tannin and some 

principle akin to quinine. Its decoction is used by Mexicans as an 

astringent, tonic, and febrifuge. The remarkable properties of this 

bark, and perhaps of the wood, seem to warrant fuller investigation. 

Keeberlinia spinosa, Zuce. (Junco.) 

Very curious shrub, destitute of apparent foliage, the green, stiff, very 

intricate branches all tapering into thorns. Common in Western and 

Southern Texas from E] Paso to Brownsville. On the Lower Rio Grande 

it becomes arborescent. Makes quite formidable hedges. 

Wood of a very deep brown color, resinous, hard and heavy; it burns 

with a bright blaze, giving off intense heat and a disagreeable smell. 
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LILIACEZ. 
‘ 

Yucca baccata, including var. australis, Eng. (Spanish Bayonet or Dagger; the 
Palma Criolla of the Mexicans. ) 

Variable in size, from a mere cluster of leaves on a very short caudex 

to a tree 30 feet high and 18 inches or more in diameter. Common on 

high mesas throughoat Western and Southern Texas; specially largeand 

thrifty ou the wide slopes leading up to the base of mountains. 

The leaves of this Yucca yield an excellent textile fiber; for this and 

other reasons it is considered one of the most valuable economic plants 

of Texas. 

Every year a tuft of leaves, from ten to twenty, grows on or near the 

summit of the plant; they attain their full development the second 

season, with the inflorescence of the gorgeous panicle of flowers, and 

for several years remain green and pliable. As the tree becomes fifteen 

or more years old, the lower leaves begin to shrink; later they droop 

and wither into membranaceous shreds, forming a thick thatch around 

the stem of the tree. This thatch is very useful for kindling fires in 

the field, the inner layer always remaining dry in rainy weather. 

On old trees, the only available leaves, that is, those of the last four 

or five years, are about the summit and therefore of difficult access ; 

they are also likely to be short and dwarfed. ‘The best leaves are those 

produced by trees not more than about fifteen years old; before that 

age has been reached several hundreds of leaves can be collected. In 

order not to injure the growth of the stem, the last one or two clusters, 

near the top, should be spared. It would be well to cut off the young 

flower stalk as soon as it is fairly developed in order to divert the sap 

into the leaves. 4 
The length of the full-grown leaf is 3 to 4 feet, yielding a fiber aver- 

aging 3 feet and 3 inches. This fiber is not as strong as that of the 

Lechuguilla, but is said to compare favorably with that of hemp; it is 

whiter, smoother and more flexible than the former, and makes prettier 

fabrics. It is obtained by the same process. 

The leaf, when slightly parched, becomes very supple and can be split 

into several strands which are used as whips and withes, and made to 

answer all the purposes of rope and string; with them are tied up the 

sheaves at harvest time, the bundlesof hay cut on the mesas, the various 

articles carried on the saddle and the burro’s pack, We. 

The roots, pounded and reduced to a pulp by adding water, are used 

by Mexicans and Indians as an excellent substitute for soap, under the 

general name of “‘amole,” and are not probably much inferior in this 

respect to Lechuguilla leaves. According to Dr. Loew, they contain 

sugar, resin, tannin, gum, and saponin. The latter substance is what 

makes this ‘‘amole” foam like soap when shaken or rubbed with water 

and gives it detergent properties. The parenchyma, or pith, remaining 
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after the extraction of the fibers, and constituting about one-third in 

weight of the leaves, may possibly also contain saponin. 

Every year this plant puts forth a huge and dense cluster of white 

flowers, succeeded by fleshy pods which as they mature, assume some- 

what the size and shape of bananas. The pulp, half an inch thick, 

which covers the seeds, is delicious if exactly ripe. Unfortunately it 

often happens that this pulp decays before, or is eaten up by insects 

after, maturity. If picked when still a little green and laid in a dry 

place, the pods will ripen sufficiently in a few days to be very pala- 

table. 

They are also distilled ; from them much aguardiente, or rum, is made 
in Northern Mexico. 

Yucca angustifolia, Pursh, and Y. rupicola, Scheele. 

These two species, common, the former west and the latter east of 

the Pecos, are also “amole” plants, containing in their roots more or less 

of the detergent saponaceous substance described above. As textile 

plants they are of but little importance. 

Dasylirion Texanum, Scheele. (Bear Grass; the Sotol of the Mexicans. ) 

Characterized by a thick tuft or cluster of long, green, armed leaves, 

from the midst of which rises periodically a stout stem 10 to 12 feet high, 

bearing a long, close panicle. Abundant west of the Pecos, covering 

almost exclusively many square miles of arid and stony slopes, the most 

striking botanical feature of the country. Also found on nearly all the 

foot-hills of Western Texas. 

The stems can be used in building huts where timber is scant, eats 

make fair fuel in places where no other can be had. 

The base of the leaves, and the young stems, are fullof a nutritious sac- 

charine and antiscorbutic pulp which supplies, specially when cooked, 

useful and palatable food. Bears arefond of it, as testify the many plants 

found pulled up and torn open in the spring. After the leaves have 

been chopped off close, leaving nothing but their white expanded and 

imbricated bases, the resulting “ head” is ready for cooking; it can be 

boiled, broiled on coals, or baked. Baking, the usual mode of prepar- 

ing it for food or the distillation of mescal, is done in a small heated pit 
where it is kept for about twenty-four hours. 

The baked head, after pounding, fermentation and distillation, pro- 

duces a limpid, colorless liquor of penetrating smell and peculiar taste 

not unlike the smoky flavor of Scotch whisky. It is the Sotol meseal, 

the ordinary alcoholic beverage of the frontier Mexican population, and 

in no way interior to the average whisky found in that country. 

The mescal, vino mescal or taquile, of the interior of Mexico, is ob- 
tained in a similar manner by the baking and distillation of the head, 

or cajeta, of the Mexican Maguey (Agave Americana). It is a liquor of 
superior quality to Sotol mescal. It should not be confounded with 

‘“ pulque,” the sweetish, mild beverage so popular in the cities of Mexico, 
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obtained from the sap of the Agave Americana, gathered in the cavity 

made in the heart of the plant by the removal of the young central 

leaves. 

As a textile plant Sotol is worthless. 

Nolina Texana, Watson. 

Abundant on all the foot-hills of Western Texas. Used by Mexicans 

to thatch their huts, or jacals, and make brooms. 

AMARYLLIDACES. 

Agave heteracantha, Zuce. (Lechuguilla.) 

This notorious plant begins west of Devil’s River and infests most of 

the limestone highlands of Southwestern Texas, often covering the 

ground in such dense patches as to make it impassable for man or beast. 

It is pre-eminently the textile plant of Northern Mexico. 

It blossoms when three or four years old and then dies. Its reprodue- 

tion from root-stock and seed is easy and rapid. Each plant consists ot 

a cluster of about a dozen leaves armed on the edges with hooked 

prickles and tipped with a stiff, black spine. They vary in length from 

1 to 2 feet and in width from 1 to 2 inches, and yield a fiber of an aver- 

age length of 15 inches, which is considered the toughest and most dura- 

ble of any produced in Mexico. With it are made all the ropes (not 

hair) and most of the bags, mats, &c., used in the Republic. The de- 

fects of the Lechuguilla fiber are its coarseness and shortness. It is 

obtained as follows: The leaves, trimmed and separated, are crushed 

between rollers which squeeze out a large amount of glutinous, soapy, 

connective pith; they are then exposed to the sun for half a day or more, 

when the fibers are easily separated by hand or still better by machin- 

ery which, at the same time, removes the remaining pith. The Mex- 

icans, mostly unprovided with machinery, stili scrape the green leaves 

with knives; the shreds and shavings thus obtained are left to dry a 

few hours upon the ground, then they are thoroughly washed to rid 

them of all the mucilaginous pith, and finally the fibers are picked or 

combed apart. 

Lechuguilla is the most important of the soap or ‘‘amole” plants of 

Southwestern Texas and Northern Mexico. In the process described 

above to extract the fiber, the parenchyma or pith squeezed out, con- 

stitutes about 40 per cent. of the green leaf; when dried it is a white- 
yellowish, mucilaginous powder which possesses remarkable cleansing 

properties, principally due to the presence of saponin. Its composition 

is very probably analogous to that of the root of Yueca baccata, already 

noticed. Rubbed with water, it foams and lathers, answering the pur- 

pose of good soap without, owing to its freedom from alkali, its dis- 

advantages. It imparts a smooth and satiny appearance to the skin, 

and is used successfully in removing stains from the most delicate fab- 

rics. It tends rather to set than to. displace colors, and articles likely 
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to fade may be washed with this in safety. It is also an excellent wash 

for the scalp and hair, leaving the latter soft and glossy. If this pow- 

der could be compressed into small cakes or tablets, it would doubtless 

become an important article of trade. 

Mexicans and lidians, after removing the prickles, pound the leaves 

into a pulp which they use instead of soap. 

Agave Wislizeni, Engelm. (Texas Mescal.) 

The noted Meseal plants of the Arizona Apaches (Agave Palmeri and 

Parry) do not extend to Texas. They are replaced in all the mountains 

of Western Texas, from the Guadalupe to the Chisos, by a larger and 

taller species, A. Wislizeni, formerly used by Texas Indians in the same 

way. The heart of the plant, before it puts forth the flowering stalk, 

with the leaves trimmed off close, forms the “head” which is baked in 

heated pits. Some of the old pits can still be seen in the Guadalupe 

Mountains. Cooking develops a large proportion of grape-sugar which 

renders this head pleasant and nutritious food. The sugar, according to 

Dr. Loew, exists in combination with citric acid, as a citro-glucosid, and 
is set free by exposure to heat or on application of cold water. 

The leaf contains textile fibers, but they are too short and too few to 

be of much account. When young it yields by pressure a juice slightly 

acidulous, laxative and diuretic, therefore a good antiscorbutic. 

The young stems, when they shoot out in the spring, are tender and 

sweet-tasted; they are then eaten with great relish by Mexicans and 

Indians. 
It is probable enough that the leaves and roots contain more or less 

of the same detergent saponaceous substance as Lechuguilla. 

Agave Americana, L. (Mexican Maguey.) 

This plant, of such vital importance to Mexico, is also spontaneous 

at a few points in Southeastern Texas where it might be advantageously 

cultivated, not only for its fiber but also for the pulque and mescal 

which it yields. 

Agave Sisalana, Perrine. 

The Ixtli or Pita plant of Mexico, the most valuable of the fiber-pro- 

ducing Agaves, naturalized in South Florida. It has been success- 

fully introduced on the Lower Rio Grande. 

CACTACES. 

Cereus stramineus, Eng. (Strawberry Cactus; Pitahaya.) 

Very common west of the Pecos where it grows in large hemispherical 

masses; rarer in Southeastern Texas. The ripe fruit is red, 14 inches 

long, 1 inch thick, with thin skin bearing but few spines and easily 

peeled off. It is equal or superior, in quality and flavor, to the best 

strawberry. ‘The seeds, scattered through the pulp, are so fine as to 

be unnoticed. Only a comparatively small number of blossoms ripen 
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their fruit, so that, although the plant is abundant, the berry exactly 

ripe and untouched by insects is never common. Whenever the trav- 

eler notices the pink fruit, glowing through the long spiny straws beset- 

ting the stem, he seldom fails to dismount and secure it, even at the 
risk of getting his hands badly punctured. 

Cereus dubius, Eng., and C. enneacanthus, Eng. 

Species allied to the preceding and common from El Paso down to 

the Lower Rio Grande; edible fruit, varying in size and quality, seldom 

ripening. 

Cereus dasyacanthus, Eng. 

About El Paso and downward to the Cation of the Rio Grande, on 
rocky hills. ‘‘ Fruit subglobose, 1 inch in diameter, green or greenish 

purple, when fully ripe delicious to eat, much like a gooseberry.” 

Echinocactus longehamatus, Galeotti. (Turk’s Head.) 

Common along the Rio Grande, specially in the Great Bend country. 

Heads 1 to 2 feet in diameter, with long, hooked spines. Fruit ripening 

in September, 1 to 2 inches long, red, and as delicious as that of the 

Strawberry Cactus. 

EB. horizonthalonius, Lemaire, and perhaps others, under the name of 

Bisagre, are sliced, candied in Mexican sugar and kept in confection- 

eries. 

Mamillaria meiacantha, Eng. 

Common at San Antonio and southwestward into the Great Bend. 

The oblong scarlet berries, an inch or less long, are very good to eat. 

Mamillaria tuberculosa, Eng. 

Common west of Devil’s River. The red berries are also very palata- 

ble. 

Opuntia Engelmanni, Salm. (Prickly Pear.) 

This and other species of flat-jointed Opuntia, known under the name 

of Nopal,* abound all over Southern and Western Texas. 

The joints, erroneously called “leaves,” are readily eaten by cattle 

and sheep for which they are an important article of food. It is well, 

as far as practicable, to make them undergo a preliminary scorching 

for a few moments, over a bright fire, to burn off the bristles and blunt 

the spines. I have seen cattle eating Nopal leaves with great relish in 

the open field, although there was good green Grama near by, seemingly 

indifferent to the many bristles and spines sticking to their noses. There 

are times when they prefer them to any other food. These leaves con- 

tain a large proportion of water and often save cattle and sheep from 

great suffering in dry seasons. If the time of drought be much pro- 

*The Mexican names Nopal and T'una should not be confounded ; the former refers 

to the leaves, the latter to the fruit of the several species of Prickly Pear. 
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longed, however, they lose much of their water by evaporation and be- 

come very thin; the pulp shrinks and the fibrous frame-work prepon- 

derates; in this state they are liable to cause sickness in animals feed- 
ing on them. During the three or four winter months, on the Lower 

Rio Grande, sheep often get no other food than Nopal leaves. Every 

morning the shepherd cuts down, with his hand-ax, or ‘“‘ machete,” the 

amount required for the day; as a rule he does not fire them. It is to 

be noted that as long as they feed on them the sheep require no drinking 

water. 

The Nopal leaf is much used by Mexicans and frontiersmen as a 

poultice in bruises, ulcers and sores of all kinds. It is first slightly 

toasted to remove bristles and thorns, as well as to warm and soften the 
pulp ; then it is split in two, or simply one of the surfaces shaved off, 

and the exposed pulp applied tothe part. From the testimony of many 

intelligent people I am inclined to regard this as an excellent healing 

and gently stimulating application. 

It is also useful to clarify water. After being scorched it is mashed 

into a pulp which when thrown in water, like egg albumen, drags all 

impurities to the bottom. 

Again, this leaf may be prepared for food by boiling it in salt water; 

if afterwards cut up into a hash with eggs and chile colorado, it makes 
quite a savory dish. 

Opuntia Engelmanni, dulcis, and other species of flat-jointed Prickly 

Pear, common along the Rio Grande and Southwestern Texas, produce 

large berries, 1 to 2 inches long, full of a purplish pulp, sometimes sweet 

and pleasantly acidulous, at other times insipid and: nauseous, and al- 

ways full of small, indigestible seeds. Mexicans and Indians are fond 
of them. 

The 0. Engelmanni, on the Lower Rio Grande, and O. tuna in Northern 

Mexico and California, which under favorable conditions grow stout and 
tall, with a tendency to spread, are often trained into hedges around 

houses and gardens, which are as effective as ornamental. These plants 

are easily grown, as any joint stuck in the ground generally takes root. 

Anhalonium fissuratum, Eng. (Peyote.) 

Napiform cactus, with flat, fissured top, hardly rising above the ground, 

producing a handsome pink flower in the early summer. Found on 

rocky highlands west of Devil’s River, specially in Presidio County, ex- 
tending thence into Mexico. 

The fleshy part of the plant is used, and pieces are found in most 

Mexican houses. An infusion of it is said to be good in fevers. It is 

principally as an intoxicant that the Peyote has become noted, being 

often added to “ tizwin” or other mild fermented native drink to render 

it more inebriating. If chewed it produces a sort of delirious exhila- 

ration which has won for it the designation of “ dry whisky.” 



522 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

CUCURBITACES. 

Cucurbita perennis, Gray. (Calabacilla.) 

This creeping vine, with its large, rough, whitish, triangular leaves, is 

very abundant in all valleys of Western Texas, and extends to Cali- 

fornia. The fruit, when ripe, is about the color and size of an orange. 
Brewer and Watson state, in Fl. Cal., ‘that the pulp of the green fruit 

is used with soap to remove Stains from clothing, and that the macerated 

root is used as aremedy for piles and the seeds are eaten by the Indians.” 

The leaves bruised between the fingers emit a nauseous smell. When 

eaten by cows in the spring, as sometimes happens, a very disagreeable 

flavor is given to their milk and butter. 

This plant has an enormous fleshy root which enjoys medicinal proper- 

ties among Texans, but I was not able to ascertain what they are. 

Apodanthera undulata, Gray. (Melon Loco.) 

Common in places. As the name indicates, the fruit is considered 

poisonous by the Mexicans. On the contrary, the large napiform root 

is said to be esculent. 

Maximowiczia (Sicydium) Lindheimeri, Watson. 

Common in the valleys of Southern and Western Texas. Thrifty or- 

namental vine, climbing over trees and bushes, with beautiful scarlet, 

pendent berries, the size of large pigeon’s eggs. 

Citrullus vulgaris. (Watermelon.) 

Found in the wild state, west of the Pecos, in many places where the 
seeds were carried by water or other agencies. 

KRAMERIACES. 

Three species and one variety of Krameria are common in Western 

and Southern Texas. They all contain tannin, and, like K. triandra of 

South America, to which they are closely allied, may be found useful 

medicinal plants. 

They are: K. lanceolata, a decumbent herb, only ligneous at the base ; 

K. parvifolia and its var. ramosissima, low, straggling, much branched 

bushes ; A. canescens, small bush, one to three feet high, particularly 

abundant in the Great Bend of the Rio Grande. The latter is called 

Chacate by the Mexicans who use an infusion of the bark of the root to 

dye leather brownish-red. 
COMPOSIT. 

Helianthus annuus, L., including H. lenticularis of Douglas. (Common Sunflower. ) 

Abundant in all valleys. Seeds used for food by Indians and to fat- 

ten poultry by Mexicans, yielding by expression a fair quality of oil. 

Grindelia squarrosa, Dunal. (Gum Plant.) 

Common on prairies west of the Pecos, and, like its congener, G. ro- 

busta of California, probably useful in bronchial affections and as a 

topical application in poisoning by Rhus toxicodendron. 
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Parthenium hysterophorus, L. 

One of the commonest weeds about the streets of San Antonio. Con- 

tains a bitter principle associated with an essential oil. An infusion 

from the tops is said to be useful in some forms of dyspepsia and in in- 

termittent fever. 

Hymenatherum Gnaphaliopsis, Gray. 

Small, spreading, woolly herb of Southern Texas, called Lepiana by 

the Mexicans, and used by them and the Indians as a remedy for ¢a- 

tarrh. 

Engelmannia pinnatifida, T. & G. 

Perennial herb, common on the high prairies of Western Texas, said 

to be poisonous. 

Bidens Bigelovii, Gray. 

Species of Spanish Needles, common in the foot-hills of Presidio 
County, and valued by Mexicans as one of their best tea plants. The 

leaves are collected during the time of inflorescence, parboiled and then 

dried in the sun, when they are ready for use. Their infusion has su- 

dorific, carminative and tonic properties. 

Cherysactinia Mexicana, Gray. 

One of the Damianas of the Mexicans. Small, branching bush, a 
foot high or more, with heath-like leaves, punctate with round oil glands, 

exhaling a strong resinous, aromatic odor. Found rather sparingly in 

rocky foot-hills of Western Texas. Used by Mexicans, mostly as asu- 

dorific, in rheumatism and fevers. 

Pectis angustifolia, Torr., P. longipes, Gray, and P. papposa, Gray. 

Small, lemon-scented herbs, with abundant star-like yellow blossoms, 

filling the air with their fragrance. Common in Western and Southern 

Texas. It is probable they would yield by distillation a rich perfume. 

Actinella odorata, Gray. (Limonillo.) 

Herb with filiform-dissected leaves, in Southern Texas. Also a per- 
fume plant. 

MISCELLANEOUS. 

TREES AND SHRUBS. 

Diospyros Texana, Scheele. (Mexican Persimmon; the Chapote of the Mexicans. ) 

Often found on rocky mesas but thrives best in cahons and on the 

edges of ravines. Common from San Antonio westward and southward. 

Shrub or small tree 10 to 20 feet high, with soft, white wood. 

The black, globose fruit, smaller than its congener of the Eastern 

States, is about as astringent when green and as sweet when ripe, in 

August and September. I have not seen any unpleasant effect from 

its free use in the field. Stains black everything it touches, and Mexi- 

cans use it to dye sheep skins by boiling. 
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Chilopsis saligna, Don. (Desert Willow.) 

Small ornamental tree of the Bignonia Order, with willow-like foliage 

and handsome pink or purplish flowers. Common in all dry mountain 

arroyos west of the Pecos. Often cultivated in gardens. Mexicans use 

the flowers in fevers and as a stimulant in cardiac diseases. 

Berberis trifoliolata, Moric. (Three-foil Barberry.) 

Pretty shrub, 2 to 5 feet high, with stiff, trifoliate, spinescent leaves, 

on gravelly slopes and foot-hills; common from the Gulf Coast to San 

Antonio, and westward to the Limpio Mountains. 
Produces red berries as large as peas, in handsome clusters, ripening 

in May; they are acidulous, pleasantly flavored, and make excellent 

jelly. 

Berberis Fremonti, Torr. 

Rare shrub in mountain cafions, with yellow, very hard wood, and 

dark-blue berries the size of currants. 

Fouquiera splendens, Eng. (Ocotillo; Jacob’s Wand.) 

Very striking and ornamental plant, with long, prickly shoots, tipped 

in summer with a cluster of scarlet flowers. Common on rocky mesas 

from the Pecos to the Colorado. 
The cut stems, stuck into the ground, grow with remarkable facility, 

and are much used by Mexicans who plant them close to one another, 

forming tall, impenetrable barriersaround yards. They areimpregnated 

with a resinous substance which makes them excellent fuel; the small 
scales, or chips, which can generally be detached from the base, are of 

great service in starting a camp-fire. Thé leaves, chewed, are pleas- 

antly acidulous. 

Sabal Palmetto, R.& 8.? (Palmetto.) 

In sparse clumps from the mouth of the Rio Grande up the river to 

Edinburgh. Tree 20 to 30 feet high, apparently identical with the Pal- 
metto of South Carolina. 

Arbutus Xalapenses, HBK.? (Madrona.) 

Shrub and small tree in the foot-hills of the Guadalupe, Limpio and 

Chisos Mountans, with soft wood only fit for fuel. Yellowish-red ber- 

ries, the size of currants, rather pleasant-tasted. 

Bumelia lycioides, Gertn. 

Called Coma by the Mexicans on the Lower Rio Grande where it be- 

comes a tree with stem a foot thick. Wood tough and compact, making 

excellent ax-handles. The black berries are edible but not very pala- 

table. 

Ribes viscosissimum, Pursh. 

The only Gooseberry seen in Western Texas, growing sparingly in the 

Guadalupe Mountains. 
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Ribes aureum, Pursh. (Buffalo Currant.) 

The only Currant seen; in shady ravines; rare. 

Cocculus Carolinus, DC. 

Very common climber along streams, with edible red berries the size 

of small peas. 

Lippia lycioides, Steud. 

Very common shrub on rocky slopes, with long sprays of white flow- 

ers exquisitely fragrant. Foliage eaten by cattle, sheep and goats. 

Lantana Camara, L. 

Low bush, with dark green foliage and handsome golden-orange 

flowers, considered poisonous to sheep and cattle in Southeastern Texas; 

it is noticed they always shun it, even where grass is scant. 

HERBS. 

Rumex hymenosepalus, Torr. (Canagre. ) 

This Dock or Sorrel, a noted tannin plant, is easily distinguished by 

its very large, ovate-lanceolate leaves, a foot or more long, but more 

particularly by the large membranaceous, pinkish sepals, half an inch 

or more broad. Common west of the Pecos, in valleys and generally 

not far from streams. Thrives best in light, sandy or gravelly soil. I 

have seen it flourishing, near El] Paso, on sand hills 30 feet or more above 

’ the level of the Rio Grande. 
Annual, chiefly propagated by its tubers. Stem 2 to 3 feet high, 

withering early in summer. Followed under ground, it becomes white 

and slender, and at a depth of about a foot gives off a first cluster of 

tuberous roots which lead to other clusters, so that a single plant often 

yields ten to fifteen tubers. Each of these is 2 to 4 inches long and 1 

to 2 thick, with yellowish-brown pulp very astringent and bitter to the 

taste. 

When dug out during the winter, Cafagre tubers can be kept a year 

or more without deteriorating or impairment of their germinative power. 

If planted in the spring, they sprout in three or four weeks. At San 

Antonio, where Colonel Terrell, U. S. A., had quite a number planted, 

apparently under favorable conditions, they nearly all sprouted in 

time and the young plants thrived until they became 6 inches or more 

high when they suddenly withered and died; whether from drought, 

careless tilling, or other cause, I was unable to ascertain. 

According to the analysis made by the Department of Agriculture 

(Report for 1878), the air-dry roots, with 11.17 per cent. of moisture, 

contain 23.45 per cent. of tannic acid, equivalent to 26.30 per cent. of 

tannin in strictly dry root. This tannic acid is of the variety known 

as rheo-tannic acid and identical with that-existing in rhubarb.  Be- 

sides this acid, alcohol also extracts some sugar and a red substance 
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soluble in water (aporetin). This root contains also a considerable pro- 

portion of starch. 

Mexicans use an infusion of the mashed tubers for tanning. The 

skins, after being dried, are simply placed in vats full of this infusion. 

A reddish color is at the same time imparted to the leather. 

The foliage is intensely bitter and astringent so that it probably 

also contains tannin. 

Briogonum. 

Several species of Hriogonum grow abundantly on the slopes and 

foot-hills of Western Texas. It is probable that the roots of some of 

them contain tannin. The long, tapering roots of H. longifolium are 

very astringent to the taste, probably owing to the presence of this 

acid. 

Calophanes linearis, Gray. 

An inconspicuous member of the Acanthus Family, common herb on 

dry prairies, with opposite, narrow leaves one to two inches long, and 

showy purple axillary flowers leaving after them the persistent calyx with 

long, hispid sepals. This is the Snake- Plant of Northern Coahuila and 

the Lower Rio Grande. 

The plant, root and all, is bruised or pounded with a little water, or 

partly chewed in the mouth, and applied to the bite without any further 

preparation. At the same tine it should also be eaten, or, still better, 

an infusion of it administered internally, ad libitum. It is tasteless _ 

and to all appearances devoid of active properties. In the Mexican 

colonial troops stationed along the river, every man carries, by orders, 

a small package of this plant in his pocket, and the officers are most 

emphatic in their assurances of its efficacy. I have heard of a man in 

one of the interior towns of Coahuila who will cause himself to be 

bitten by a rattlesnake for a dollar, if allowed to use this antidote. 

In a region where venomous animals are so common it does not seem 

improbable that nature may have provided vegetable antidotes against 

their poison. Every Mexican State boasts a certain number of yerbas 

de la vibora, for the wonderful powers of which everybody seems willing 

and anxious to vouch. Their very multiplicity, however, makes one 

seriously doubt the value of any particular one. Whether such natural 

antidotes exist has not yet been scientifically demonstrated. 

Rivina levis, L. (Small Poke- Weed.) 

Herb with lignescent base, common in all shady places, producing red 

berries with a thin, edible pulp. 

Malvaviscus Drummondii, T. & G. (Wild Fuschia.) 

Tall and pretty herb of the Mallow Family, at San Antonio and North- 

eastward, producing, late in summer, palatable scarlet berries which are 

eaten raw or cooked. 
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Talinum aurantiacum, Eng. 

Elegant little plant, with fleshy leaves and golden flowers, found every- 

where west of the Pecos; has a tuberous root good to eat when cooked. 

Martynia fragrans, Lindl. (Toloache.) 

This Unicorn-plant, not unfrequent in Western and Southern Texas, 

is endowed, in the fertile imagination of the Mexicans, with the re- 

markable property of developing, in those to whom it is administered, 

gradual and permanent insanity. 

Nasturtium officinale, R. Br. (Water Cress.) 

Whether introduced or native, has taken possession of most of the 

streams in Western Texas. 

Selaginella lepidophylla, Spring. (Siempre Vive; Rock Rose.) 

Very remarkable moss-like plant, common on the limestone bluffs of 

the Lower Pecos and of the Rio Grande. While apparently withered 

and dead, it can be collected and kept for months in a dry place, when, 

if the roots be placed in water, it begins to unfold itscurled and prettily 

dissected fronds, fully expands and becomes green again, remaining so 

as long as moisture is furnished. It can be allowed to dry and made 

to revive again many times before losing its vitality. 

Eurotia lanata, Moq, (White Sage; Winter Fat.) 

Herb of some repute in the Northwest as a winter forage, but of less 
importance in Western Texas where it is also common, on account of 

the good quality and abundance of the grass at all seasons. 

[t is said, by S. Watson, to impart a disagreeable flavor to the meat 

of cattle fed upon it, and to be used as a remedy in intermittent fever. 

Ipomecea Jalapa, Pursh., and I. Nil, Roth. 

Two species of Morning Glory rather sparingly found in Southern 

and Southwestern Texas, with thick napiform roots which are more or 

less cathartic. 

PASTURE AND HAY GRASSES OF SOUTH AND WEST TEXAS. 

As has already been stated in the first part of this report, the larger 

part of the State of Texas—that is, about three-fifths of its area—is 

useless for the purposes of agriculture, but is covered by many species 

of grasses, which make it excellent pasture-ground. Unfortunately 

streams and springs are very few, so that immense tracts of luxuriant 

prairie remain untouched by cattle or sheep on account of the absence 

of surface water. 

The grasses growing on the plains of New Mexico, Arizona, and 

Western Texas, as well as on the Rocky Mountain plateaus farther 

north, have acquired a wide reputation “ for their rich, nutritious prop- 

erties, for their ability to withstand the dry seasons, and for the quality 
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of self-drying or curing, so as to be available for pasturage in the win- 

ter."* This property of self-curing is well worthy of consideration. It 

enables cattle to find ample food during the winter by roaming at free- 

dom, without shelter, over the vast western table-lands, where they are 

rapidly increasing, taking the place of the nearly extinct buffalo. It 

renders the raising of sheep particularly remunerative in Arizona and 

Western Texas, where frost and snow are rare. 

According to General Alvord, quoted by Dr. Vasey, grasses are self- 

cured only on plains and plateaus 3,000 feet or more above sea-level. 

The Staked Plains and most of the prairie lands west of the Pecos are 

at or above that elevation, but the greater part of the pasturage east 

of the Pecos and south of Austin is below it; and yet it can hardly be 

denied that the grasses of this lower region, even those of Southeastern 

Texas between the Nueces and the Rio Grande, are also capable of the 

autumnal drying, which makes them available for winter grazing. On 

the very coast, two or three hundred feet above sea-level, between San 

Diego and Corpus Christi, are large herds of cattle and flocks of sheep, 

which during the winter get no other food than the native grasses of 

the prairie. It seems, therefore, that elevation, although an ordinary, 

is not a necessary factor in the process under consideration, and that 

the degree of atmospheric dryness required for its (perhaps less perfect) 

accomplishment can exist at low altitudes. 

Among the many excellent grasses clothing the vast prairies of South 

and West Texas the Gramas, owing to their abundance and nutritive 

qualities, stand pre-eminent. Of the ten species collected the following 

are most worthy of note: 

Common or Blue Grama (Bouteloua oligostachya); grows everywhere 

throughout Texas, wherever grass can fairly grow—in thrifty, dense 

patches on low prairies, thin and sparse on alkali flats and rocky slopes. 

It forms a large proportion of the hay delivered at the various military 

posts and stage stations, and is considered the best obtainable. It 

cures itself in the most perfect way, so that, although often dead and 

dry on the parched prairie, it suffers no loss of properties. Analysis 

(Rothrock, Bot. West of the One Hundredth Meridian) shows that it 

contains comparatively little water and fiber, a large quantity of sugar 

or sugar-forming material, fat, and aqueous extract. 

Black Grama (B. hirsuta); hardly distinguishable from the last in 
appearance, and equally good; found with it in many places, but in 

much less abundance. 

Tall Grama (B. racemosa); grows sparsely with the two preceding 

species, but is inferior to them in quality. 

Many-eared Grama (B. polystachya); small, slender grass of good 

quality, common in thin, scattered bunches on the arid bluffs of the 

Rio Grande, from El Paso to Eagle Pass and Laredo. 

Woolly-jointed Grama (B. eriopoda); tall and thrifty, forming dense 

*The Agricultural Grasses of the United States, by Dr. George Vasey. 
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and excellent pastures in the Limpio, Guadalupe, and Eagle Mountains, 

on the Staked Plains, Upper Pecos, Delaware Creek, &c. 

Texas Grama (B. Texana); small but excellent, common about San 

Antonio, thence eastward and southward to the coast and the Rio 
Grande. 

L. Humboldtiana, common on the mesas of Eagle Pass and Lower 

Rio Grande; B. Havardii, on the high prairies of Presidio County. 

Equal or superior to the Gramas in quality, but less generally dis- 

tributed, is the famed Buffalo. or Mezquit-Grass (Buchloé dactyloides). 
This invaluable grass, densely tufted and spreading by stolons into 

broad mats, is the best constituent of sheep pastures. It extends from 

Northeastern Texas, San Antonio, and Laredo westward to the branches 

of the Concho. Although hardy and fast spreading, it does not thrive 

on the dry, sandy plains of the far Southwest, and is rare beyond the 

Pecos. 

A bunch-grass, frequently seen on the bluffs of the Rio Grande and 

its tributaries, from El Paso to the Great Cafion, with the habit of a 

Grama, and of excellent quality, is Cathestechum erectum, hitherto unno- 
ticed north of the Rio Grande. 

From the Concho and Abilene westward to El Paso the most com- 

mon grass on bottoms and low prairies is Hilaria mutica, sometimes 

called Wire-Grass, which, in the absence of Gramas, affords good graz- 

ing for horses and cattle. It forms the bulk of the hay consumed at 

Camp Rice. Another species of this genus, H. cenchroides, a smaller 

and more delicate grass, grows on the high prairies of Eagle Pass, ex- 

tending sparingly westward to the prairie district of Marfa. 

Common and important is the Red Awned-Grass (Aristida purpurea). 

Under different forms it extends from Dallas, San Antonio, and the 

Lower Rio Grande to the Rio Concho and the Pecos; thence, in less 

frequency, over the Staked Plains to El Paso. It forms a large pro- 

portion and is one of the best constituents of the hay cut about San 

Antonio. Another species, A. dispersa, is likewise common in the 

West, but of inferior quality. 

The Pappophorum Wrightii, which from its hue might be called Pur- 

ple Grass, is fully the equal of Grama or Buffalo-Grass in nutritive 

value. I have seen horses and mules turn from green and thrifty 

Grama to feed on this plant. Unfortunately it is nowhere common; I 

noticed it on the Pecos and Concho, in the Guadalupe Mountains, and 

on the broad plains between Alamo Spring and the Hueco Mountains. 

Another species, P. vaginatum, common about Eagle Pass, is a coarser 

grass. 

Less important than the preceding, but also of considerable value, are 

the following : 

Sporobolus airoides, the Salt Grass of the Pecos; grows on all the low 
Proc. Nat. Mus. 85 ——34 
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saline prairies of that stream and farther west and north. It purges 
at first, and may cause severe colic in horses and mules; cattle are but 
slightly affected, and seem to relish it; it probably affords a useful 

change of diet. 

S. Wrightti, the Maton of the Mexicans, is a tall, coarse grass, grow- 

ing in large clumps over the Rio Grande bottom. During the winter, 

in the absence of other grazing, Mexican ponies feed on the Maton, and 

keep in fair condition. As a hardy perennial grass for saline bottoms, 

subject to flooding and incapable of cultivation, this plant deserves 

notice. A 

Brizopyrum spicatum (Spike-Grass) ; another salt grass, common onlow, 

marshy places, sometimes affords fair pasturage where hardly any other 

grass can be found. 

Muhlenbergia Texana; abundant on the low, fertile meadows of the 
West, adding much to the value of pastures. 

Andropogon saccharoides and scoparius (Beard-Grass); widespread and 

forming notable constituents of the hay cured in Western Texas, but not 

considered of very good quality. 

Cynodon dactylon (Bermuda-Grass); low and creeping; found mostly 

along the coast and the Lower Rio Grande; becoming widely introduced 

and forming most of the lawns in San Antonio; able to withstand heat 

and drought, and therefore well adapted to dry, sandy soils. It is 

esteemed a good pasture grass. 

Triodia acuminata and var. monstrosa ; T. pulchella ; common and wide- 

spread, but of inferior quality. 

Other grasses highly prized for pasture or hay, and recommended as 

worthy of propagation on the central and some of the western prairies 

of Texas, are: Texas Millet (Panicum Texanum), spontaneous in the Colo- 
rado Valley, where it is much valued, and by many farmers preferred 

to any other grass; Texas Blue-Grass (Poa arachnifera), native on the 

prairies of the Brazos and the Trinity; in appearance very much like 

its Kentucky congener, and, it is reported, not inferior to it in quality ; 

Johnson-Grass, or Cuba-Grass (Sorghum Halapense), a tall, perennial 

broom-corn, quick to spread by its root-stocks, very nutritious and pro- 

ductive, yielding three or four crops a year, but most difficult of eradi- 

cation; Shrader’s Grass, also called Johnson Grass at San Antonio 

(Bromus unioloides), a very productive winter grass, of good quality, 

very hardy on dry prairie, and rapidly spreading on vacant lands about 

San Antonio. 

HEDGE PLANTS OF SOUTH AND WESTERN TEXAS. 

In a country where thorny shrubbery abounds we naturally find 

quite a number of excellent hedge plants, and it is probable that in 

many places they might advantageously take the place of fences. 

Hedges can be grown in almost any soil and situation if the right plant 
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be selected and some care be given to its planting and first growth. 

Wild seedlings of the proper size, and in sufficient quantity, are always 

hard to find; it is much better to sow, in a nursery, the seeds of the 

shrubs selected and raise our own seedlings, which we then can trans- 

plant at the most opportune time. This nursery ought to be made in 

well prepared and manured ground, and freely watered. The following 

year, the young stems can be transplanted, wherever needed, at the 

beginning of or during the rainy season; that is, in September in West- 

ern Texas, and later east of San Antonio. Transplantation done in the 
dry season, or without the prospect of several heavy rains to start the 

plant, would be futile. 

Mezquit, as a hedge plant, deserves particular attention. I believe 

it offers the best chances of success on plains and high prairies. Next 

in value, in the same situation, I would recommend Zizyphus obtusifolius 

and the several species of Condalia. The other native shrubs capable 

of making good hedges are: Celtis pallida, Castela Nicholson, Koeberli- 

nia spinosa, Prosopis pubescens, Acacia Greggti, A. Berlandieri, A. amen- 

tacea, A. Wrightii, A. Rameriana, A. Farnesiana, Mimosa biuncifera, 

Ceanothus Fendleri. They have all been already noticed. 

SYNOPSIS. 

As a useful synopsis, and for convenient reference, the economic 

plants, already noticed in their proper botanical order, are here grouped 

according to their several uses and properties, under the following 

headings : 

Used in construction; trees of medium or large size: Prosopis juliflora ; 

Populus monilifera and Fremonti; Salix nigra and amygdaloides ; Pinus 

ponderosa and flexilis ; Pseudotsuga Douglasii ; Quercus virens, grisea, 

rubra, Emoryi, Muhlenbergii ; Carya oliveformis ; Ulmus Americana and 

crassifolia ; Celtis occidentalis ; Acer grandidentatum ; Fraxinus viridis 

(var. Berlandieriana), and pistaciefolia ; Ehretia elliptica. 

Used in cabinet-making, turnery, &c.; trees with hard, colored, close- 
grained wood: Prosopis juliflora ; Acacia Farnesiana, flevilis, Greggii ; 

Sophora secundiflora and affinis; Juniperus pachyphlea; Juglans rupestris; 

Sapindus marginatus ; Condalia obovata ; Celtis pallida; Porliera angus- 

tifolia; Keberlinia spinosa; Cordia Boissieri. 

Used for posts, fencing, fuel; small trees, or stout shrubs: Prosopis 

julifiora and pubescens; Acacia Farnesiana, Greggii, Wrightii, Remeriana, 

flexilis; Sophora secundiflora and affinis; Parkinsonia aculeata; Salix 

nigra, longifolia, and amygdaloides ; Pinus edulis; Juniperus occidentalis 

and flaccida ; Quercus grisea, undulata, Durandii, stellata ; Celtis pallida; 

Morus microphylla ; Ungnadia speciosa; Aisculus flava; Acer grandiden- 

tatum; Negundo aceroides; Sapindus marginatus; Rhamnus Caroliana 

and Purshiana; Karwinskia Humboldtiana; Fraxinus cuspidata and 

Greggtti ; Forestiera reticulata and angustifolia ; Cordia Boissieri ; Prunus 

Americana, var. mollis; Orategus subvillosa; Larrea Mexicana; Por- 
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liera angustifolia; Helietta parvifolia; Ptelea trifoliata; Keeberlinia 

spinosa; Diospyros Texana; Berberis Fremonti; Fouquiera splendens ; 
Arbutus Xalapensis ; Bumelia lycioides. 

Furnishing edible fruit: Prosopis juliflora and pubescens ; Phaseolus 

retusus; Pinus edulis; Juniperus pachyphlea; Oarya oliveformis; Jug- 

lans nigra; Celtis occidentalis and pallida; Morus rubra and microphylla ; 

Condalia obovata, spathulata, Mexicana; Ehretia elliptica; Cordia Bois. 

sieri; Vitis candicans, estivalis, riparia, rupestris ; Prunus Americana, 

var. mollis, P. rivularis and Capollin; Rubus trivialis ; Capsicum bacca- 

tum; Yucca baccata; Helianthus lenticularis ; Cereus stramineus, dubius, 

enneacanthus, dasyacanthus ; Echinocactus longehamatus and horizontha- 
lonius; Mamillaria meiacantha and tuberculosa; Opuntia Engelmanni 

and dulcis; Diospyros Texana; Berberis trifoliata; Cocculus Carolinus ; 

Rivina levis; Malwaviscus Drummondii. 

Furnishing esculent parts other than the fruit: Psoralea esculenta ; 
Hoffmanseggia stricta; Peteria scoparia; Dasylirion Texanum; Agave 

Wislizeni and Americana; Opuntia Engelmanni ; Apodanthera undulata ; 

Talinum aurantiacum ; Nasturtium officinale. 

Yielding sap, gum, or alcoholic liquor: Prosopis juliflora; Negundo 

aceroides ; Dasylirion Texanum; Yucca baccata; Agave Americana and 

Wislizent ; Juniperus pachyphlea. 

Textile plants: Yucca baccata; Agave heteracantha, Americana, Sise- 

lana. 

Amole or soap plants: Yucca baccata and angustifolia; Agave hetera- 

cantha; Sapindus marginatus. 

Poisonous plants: Sophora secundiflora; Astragalus mollissimus ; 

Oxytropis Lamberti; Ungnadia speciosa; Karwinskia Humboldtiana ; 

Rhus Toxicodendron; Vitis incisa; Apodanthera undulata; Engelmannia 

pinnatifida ; Lantana Camara. 

Dye plants: Sophora secundiflora; Condalia obovata; Vitis incisa ; 

Larrea Mexicana; Krameria canescens; Diospyros Texana; Rumex 

hymenosepalus. 
Tea and coffee plants: Sesbania cavanillesti; Acacia flexilis ; Croton 

corybulosus and suaveolens ; Bidens Bigelovii; Salvia balloteflora ; Hede- 

oma Drummondat. 

Antidotes against the bites of venomous animals: Huphorbia albo- 

marginata, stictospora, cinerascens (var. appendiculata) ; Calophanes line- 

aris. 

Tannin plants: Prosopis juliflora; Acacia Farnesiana; Rhus copal- 
lina; Krameria lanceolata, parvifolia, canescens ; Rumex hymenosepalus ; 

Eriogonum longifolium. 

Perfume plants: Acacia Farnesiana and flexilis; Pectis angustifolia, 

longipes, papposa; Actinella odorata ; Lippia lycioides. 

Medicinal plants: Acacia Farnesiana ; Parkinsonia aculeata ; Ephedra 

antisyphilitica and trifurca; Cordia Boissiert; Solanum eleagnifolium ; 

Nicotiana glauca; Mozinna spatulata; Jatropha macrorhiza; Acalypha 
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LTindheimeri; Larrea Mexicana; Porliera angustifolia; Xanthoxylum 
Clava-Herculis and Pterota; Castela erecta; Agave Wislizeni; Opuntia 

Engelmanni; Anhalonium fjissuratum; Cucurbita perennis; Krameria 

canescens, lanceolata, parvifolia; Grindelia squarrosa; Parthenium hys- 

terophorus ; Hymenatherum gnaphaliopsis ; Chrysactinia Mexicana; Chi- 

lopsis saligna ; Eurotia lanata; Ipomea Jalapa and Nil. 

Ornamental trees and shrubs: Acacia Farnesiana and constricta; So- 
phora secundiflora and affinis; Parkinsonia aculeata and Texana ; Sesba- 

nia Cavanillesii; Cassia Wislizeni ; Leucophyllum Texanum and minus ; 

Pentstemon baccharifolius ; Morus rubra; Fraxinus pistaciefolia; Por- 

liera angustifolia; Chilopsis saligna; Tecoma stans ; Salvia regla; Ni- 

cotiana glauca ; Berberis trifoliata ; Fouquiera splendens ; Buddleia mar- 

rubiifolia ; Yucca baccata and angustifolia. 

Pasture and hay grasses: See special section under this heading, 

Hedge plants: See special section under this heading. 

Forage plants, not grasses: Prosopis juliflora and pubescens ; Pitheco- 

lobium brevifolium ; Opuntia Engelmanni and others; Eurotia lanata. 
Miscellaneous: Prosopis juliflora; Parkinsonia Texana; Rhus virens ; 

Solanum eleagnifolium ; Mozinna spathulata; Nolina Texana; Opuntia 

Engelmanni; Anhalonium fissuratum; Cucurbita perennis; Martynia 
fragrans ; Sabal Palmetto. 



534 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

NOTES ON THE MOLLUSKS OF THE VICINITY OF SAN DIEGO, CAL., 

AND TODOS SANTOS BAY, LOWER CALIFORNIA. 

By CHARLES R. ORCUTT,* with comments by W.H. DALL. 

During the past few years I have made extensive collections, mainly 

of littoral shells, in this vicinity, and have had opportunity for making 

hasty notes and collections while botanizing on the shores of All Saints 

(Todos Santos) Bay, situated about 50 miles south of San Diego. From 

material collected, the marine fauna of San Diego appears to possess a 

larger number of the species of the Lower Californian coast than of the 

Californian province to the north, while few species can be considered 

as locally characteristic with our present knowledge of their distribu- 

tion. 

San Diego Bay is protected on the west by a high promontory, Point 

Loma, with a rocky ocean beach and a shingle beach by the entrance 

to the harbor. Inside of the entrance is an extensive bed of clay and 

boulders at what is known as La Playa, and this station forms the prin- 

cipal home of the pholads, rock pectens (Hinnites gigantea Gray), and 

other shells not elsewhere found abundantly. The bay is protected on 

the southwest by a low, narrow peninsula, with a hard, sandy ocean 

beach, and sand or mud on the bay side. North of San Diego Bay lies 

a large lagoon known as False Bay, which possesses extensive muddy 

- flats and a narrow peninsula of sand dunes on the west. Inside of this 

bar is a stretch of rocky beach, famous as a clam bed, and to this reter- 

ence is usually made when False Bay is mentioned. North of the ocean 

side of this peninsula the beach is similar to that on the west of Point 

Loma, rocky pools with irregular stretches of flat or broken boulders 

partially imbedded in shell sand, beneath which arich harvest of small 

species may be anticipated. 

Todos Santos (or All Saints) Bay is unprotected from the surf, and 
on the north and south possesses rocky beaches, between which on the 

east lies about 20 miles of hard, sandy beach, poor in living shells. The 

north beach is of a voleanic formation, while on the south it is largely 

composed of fossil shells, of which there is an immense deposit. When 

the station is not mentioned, the species has been found at both San 

Diego and on Todos Santos Bay. The determinations have largely been 

made or verified by George W. Tryon, jr., of Philadelphia, and William 

H. Dall, of Washington, to whom I am greatly indebted. Specimens of 

the more interesting species have been contributed to the United States 

National Museum and the Museum of the Academy of Natural Sciences 

at Philadelphia. 

* The specific nomenclature of this paper has been revised by Mr. W. H. Dall at Mr. 

Orcutt’s request; the rarer species have been examined, and several doubtful species 

have been determined by Mr. Dall from the types in the National Museum. Occasional 

notes in brackets have also been added by Mr. Dall. 
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CEPHALOPODA. 

Octopus punctatus Gabb. 

Common on rocky beaches. 

GASTROPODA. 

Murex trialatus Sby. 

Rocky beaches, rare at San Diego, moré common south. Varies in 

color from pure white to brown, often banded. 

Cerostoma nuttallii Conr. 

Rocky beaches, abundant and very variable in form and color. The 

pure white, olivaceous, banded and brown varieties are distinctly and 

prettily marked. Also at Todos Santos Bay. 

Muricidea barbarensis Gabb. 

A very large and old specimen of this was found on the ocean side of 

Point Loma, inhabited by a hermit crab. 

Muricidea incisa Brod. 

Rare, occasionally found near low-water mark. 

Pteronotus festivus Hinds. 

Abundant at False Bay, La Playa, and Todos Santos Bay, among 

small, angular boulders. 

Ocinebra subangulata Stearns. 

A live individual washed ashore on a piece of kelp, found on the ocean 

side of the San Diego peninsula, is now in the collection of the Phil- 

Acad. Sci. 

Ocinebra interfossa Cpr. 

Under rocks partially imbedded in shell sand, rocky beaches, with the 

following species: 

Ocinebra gracillima Stearns. 

Under stones, on stony beaches. San Diego. 

Ocinebra interlirata Stearns. 

San Diego. Rare. 

Ocinebra poulsonii Nutt. 

Equally abundant and in similar situations with Pteronotus festivus, 

Hds. Also at Todos Santos Bay. 

Purpura saxicola Val. 

Abundant on arocky beach just south of the boundary line, but not 

noticed on other ocean beaches either at San Diego or All Saints Bay. 

Purpura biserialis Blainv. 

A single living specimen from the beach north of False Bay, near La 

Hoya. 

[This is the most northern locality known for this species. The spec- 

imen is large and fine. D.| 

Monoceros lugubre Sby. 

Abundant at Todos Santos Bay and north to near the United States 

line. Light-colored individuals were found of a shade of yellow ochre, 

merging to white. 
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Monoceros engonatum Conr. 

Abundant on exposed shingle beaches. 

Monoceros pauciliratum Stearns. 

Exposed shingle beaches. Also at Todos Santos Bay. 

[This species forms the link between the two preceding species. D.] 

Monoceros engonatum var. spiratum Blainv. 

More common on sheltered rocky beaches. 

Chorus belcheri Hds. 

Formerly abundant at San Diego (during the early whale fisheries), 

where it is now rare. Common at Todos Santos Bay. 

Ranella californica Hds. j 

Very abundant in January, when it comes into sheltered places for 

breeding. Its favorite ground is on the sandy beach inside of the False 

Bay peninsula, where it finds abundant food, preying on Hchinarach- 

nius excentricus, Renilla amethystina, etc. The dead shells of this, 

Chorus Belchert and Stphonalia Kellettii are washed up in great num- 

bers at Todos Santos Bay. 

Fusus kobelti Dall, var. unicolor. 

One specimen. San Diego. 

[It differs from the type in being more aendee and in the absence of 

the usual chocolate color on the larger riblets. D.] 

Siphonalia kellettii Fbs. 

Very rare at San Diego, apparently abundant at Todos Santos Bay, 

where large numbers of dead shells are washed ashore. 

[Dredged alive in 16 fathoms off Catalina Island Harbor in 1873. D.] 

Macron lividus A. Ad. 

Not rare near low water; ocean beaches. Also Todos Santos Bay. 

Nassa fossata Gould. 

Dead shells of this and the following abundant, apparently common 

in deep water. 

Nassa perpinguis, Hinds. 

San Diego. Also at Todos Santos Bay. 

[Not rare at Catalina in 16 fathoms. D.] 

Wassa mendica var. cooperi Fbs. 

Rare at low water at La Playa, also at Todos Santos Bay. 

Wassa tegula Rve. 

Abundant on muddy bay shores. 

Mitra maura Swains. 

Dead shells often washed ashore on the ocean beaches. 

Erato vitellina Hds. 

Not common. 

Erato columbella Mke. 

False Bay and La Playa. Rare. 

Marginella regularis Cpr. ; 

San Diego. Not rare. 
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Marginella subtrigona Cpr. 

San Diego. Rare. 

Volutella pyriformis Cpr. 

On sea-grass, probably abundant, San Diego Bay. 

Volvarina varia Sby. 

Common beneath rocks partially imbedded in shell sand, ocean 
beaches. 

Olivella biplicata Sby. 

Abundant on sandy ocean beaches about May. Pure white and, more 

rarely, black individuals may be found. 

Olivella betica Cpr. 

Abundant on sandy beaches at False Bay and elsewhere in May. 

Columbella fuscata Sby. 

One specimen found on sea-grass at San Diego. 

Columbella (Astyris) carinata Hds., and var. Hindsii Rve. 

Found abundantly on sea-grass during the spring. Very variable in 
form and coloring. 

Columbella (Astyris) tuberosa Cpr. 

Dead specimens abundant; not found alive. 

Amphissa versicolor Dall. 

Not rare, with Volvarina varia, Sby. 

Anachis subturrita Cpr. 

Found among oyster shells from an old pile below low-water mark. 

Myurella simplex Cpr. 

Abundant at low water on the sandy shores of San Diego Bay. 

Surcula carpenteriana Gabb. 

Todos Santos Bay, dead on beach. 

Drillia moesta Cpr. 

Abundant in the spring at La Playa and elsewhere. Also at Todos 

Santos Bay. 

Drillia inermis Cpr. 

Specimens occasionally found at low water, but apparently'common 

in deeper water. 

Mangilia angulata Cpr. 

Not common ; sandy beach at La Playa, with Oylichna inculta Gld. 

Mitromorpha filosa Cpr. 

Under boulders imbedded in shell sand, ocean beaches, near low- 
water mark; rare. Also at Todos Santos Bay. 

Conus californicus Hds. 

Abundant on sandy beaches at La Playa, False Bay, and elsewhere 
during the spring. 

Cypreea spadicea Gray. 

This beautiful shell was found abundant at False Bay during April 

and May at very low water, but elsewhere and at other times only dead 

specimens have been found. From beach-worn specimens it appears 
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more common south and to attain a larger size than those found living 

at San Diego. 

[Very large dead specimens were found on beach at Catalina Island 
on the side of the isthmus opposite the harbor. D.] 

Trivia californica Gray. 

Dead specimens of this are not uncommon, but I have not found it 

living. 

Trivia solandri Gray. 

Rare; living specimens have been found at La Playa and False Bay 

during the spring tides. Dead specimens not rare at Todos Santos 

Bay. 

Lunatia lewisii Gld. 

Rare; apparently common in deep water and farther south. 

Neverita recluziana Petit. 

Not rare on bay shores, at very low water, especially during the 
spring. 

Sigaretus debilis Gld. 

I have a single broken individual from San Diego, and another from 

Todos Santos Bay. 

Lamellaria diegoénsis Dall, n. s., Pl. XXIV, figs. 1-3. 

False Bay at low water, April and May; rare. When living the soft 

parts completely cover the shell and are, in part, of a vivid red color 

similar to that of Doris sanguinea. 

[Soft parts as contracted in alcohol about .65 inch in length, above 
smooth or nearly so, dull white or grayish, beneath lighter colored ; 

form rounded oval, a well-marked notch in the mantle edge (notaeum) 

a little to the left of the middle line in front; foot rather large, rounded 

behind, nearly transversely truncate in front with rounded corners and 
the front margin deeply grooved or double; head dark gray above, 

flattened; tentacles obtusely tapering, somewhat flattened; eyes large 

and black, on tubercles outside of the bases of the tentacles; mouth 

hidden under the head, small; verge extremely large, broad, flattened 

extending forward beyond the head, curved to the left in a broad as- 

cending spiral; smooth below, granulous above with a short line of 
elevated papillz inside the edge of the outer part; beyond the curve is 

an indentation on the left side behind which is a stout conical papilla 

from the apex of which extends upward a slowly tapering cylindro-conic 

tubular portion; the nuchal cavity is prolonged backward under the 

anterior edge of the immersed shell; shell calcareous except the imme- 

diate margins of the aperture, grayish waxen white, slightly iridescent 

with a mucilaginous polish like dry glue inside and out, somewhat 

malleated, with indications of the lines of growth by obscure slightly 

elevated transverse waves and faint irregular spiral tracings; three- 

whorled, very much inflated, though the form varies slightly between 

individuals and probably between the sexes; nucleus small, smooth ; 

suture deep, not channeled; spire pervious from below ; columella less 
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calcareous than the shell in general, without callus or any thickening, 
twisted into an open spiral, continuous with the outer lip in front only; 

aperture very oblique, subquadrate. Alt. 15; max. lat., 17; long. of 
aperture, 12; lat. of aperture, 10™™. 

This shell was first received from Mr. Henry Hemphill at San Diego; 

subsequently other specimens came to hand from Cape St. Lucas. 

As will be seen from the characters of the soft parts, it is a true Lamel- 

laria (Marsenia, Leach, is a later and synonymous name). It is more 

inflated and elevated than any European or West American form known 

to me. 

Lamellaria stearnsti Dall (1871) is a depressed and much more caleare- 

ous species, which has the soft parts translucent white, and the shell dis- 

tinetly finely striated. Lamellaria rhombica Dall proves to be a Mar- 

senina, though the shell does not greatly differ from that of D. stearnsti, 

and should take the name of Marsenina rhombica. The two forms of 

LL. stearnsti, one of which was described as a variety orbiculata, may 

turn out to be only sexually distinct, as the differences are such as 

mark the two sexes of the common British species according to Jeffreys. 

Both the just mentioned forms, as well as Marsenina rhombica, were 
collected at Monterey; while L. diegoensis seems to belong to the south- 
ern fauna. D.] 

Crucibulum spinosum Sby. 

Common rocks and shells along bay shores. 

Crepidula adunca Sby. ; 

Not rare on Norrisia Norrisii. 

Crepidula rugosa Nutt. 

Abundant on Pecten equisulcatus and other shells and stones in San 
Diego Bay, Todos Santos Bay and elsewhere. 

Crepidula navicelloides Nutt. 

Abundant in the interior of dead univalves, varying in size according 

to the shell occupied. 

In dead bivalves assuming the form nummaria Gould. 

Crepidula dorsata var lingulata Gld. 

Abundant on rocks at La Playa and elsewhere. Very variable in form, 
but well marked by the form of the deck. 

Hipponyx tumens Cpr. 

Abundant with the next species. 

Hippony= antiquatus L., var. serratus Cpr. 

Abundant under stones or shelving rocks, ocean beaches. 

Scalaria hindsii Cpr. and var. subcoronata. 

Not common. 

Scalaria indianorum Cpr. 

Not rare; San Diego. 

Scalaria bellastriata Cpr. 

Very rare. San Diego. 
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Opalia crenatoides Cpr. 

San Diego; not common. Also Todos Santos Bay. 
Ianthina bifida Totten. 

Specimens often washed ashore at San Diego. 

Odostomia nuciformis Cpr. var. avellana Cpr. 

San Diego. 

Odostomia inflata Cpr. 

San Diego; not rare. Also a variety (?) more slender and elevated 
proportionally, but otherwise similar. 

Odostomia equisculpta Cpr. 

Abundant on the shells of Haliotis. 

[San Diego to Cape St. Lucas. D.] 

Turbonilla torquata Gld. 

Abundant on the shells of Haliotis. 

Turbonilla aurantia Cpr. 

San Diego. 

Chrysallida pumila Cpr. 

[Rare. Todos Santos. D.] 
Obeliscus variegatus Cpr. 

San Diego Bay ; dead specimen; rare. 

Litorina planaxis Phil. 

Abundant. 

Litorina scutulata Gld. 

More abundant than the above in sheltered places. 

[Also var. L. plena Gld. very large and fine. D.] 

Lacuna variegata Cpr. 

On sea-grass; abundant in the spring. 

Lacuna unifasciata Cpr. 

San Diego. Not common. 

Rissoina interfossa Cpr. 

[Todos Santos. D.] 

Isapis fenestrata Cpr. 

Specimens from among oyster shells below low water, off an old pile 
from San Diego Bay. Also Todos Santos Bay. 

Mesalia tenuisculpta Cpr. 

San Diego. 

Bittium quadrifilatum Cpr. 

San Diego. 

Bittium armillatum Cpr. 

Abundant on sponges found during the spring on muddy flats, San 
Diego Bay, at low water; dead ones abundant among worn shells. 
Cerithiopsis assimilata C. B. Adams. 

San Diego. Not found alive. 

Cerithidea sacrata Gld. 

Abundant in salt marshes and on muddy flats. 
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Czcum californicum Dall. 
Caecum Cooperi Cpr. Suppl. Rep. Br. As. 1864, p. 655, not 

Cacum Cooperi Smith, Ann. Lyc. Nat. Hist. N. Y., pp. 154, 168. 1862. 

San Diego. Cooper. 

[The above synonymy shows that of the two species named C. Cooperi, 

that of Mr. Sanderson Smith has priority, and consequently the Cali- 

fornian species is the one which must take a new name instead of the 

New York form. Through a failure to observe this Dr. Cooper fell into 

the error of renaming C. Cooperi (New York) as C. Smithit (Proc. Phil. 
Acad. Nat. Sci. 1872, p. 154). D.| 

Czcum orcutti Dall, n. s. 

[Shell small, stout, smooth, but not polished, light warm brown in 

color and without sculpture, except very slight lines of growth. Shell 

slightly curved, the anterior aperture very oblique, about at right 

angles to the plane of the diameter of the plug, the superior margin 

being the anterior; plug glandiform, smooth, rounded without mucro; 

operculum brown, thin, smooth. Lon. of shell, 2.00; diameter 0.75™™. 

San -Diego, Orcutt, abundantly, under stones. 

This is the smallest and the only smooth Californian species of the 

genus. D.] 

Jeffreysia translucens Cpr. 

One specimen, San Diego. 

Barleeia subtenuis Cpr. 

Very abundant in the spring on sea-grass ; also var. rimata, Cpr. 

[Very frequently with a small Spirorbis growing on it larger than the 

shell. D.] 

Barleeia haliotiphila Cpr. 

San Diego. Rare. 

Bithinella binneyi Tryon. 

Freshwater springs at Campo, San Diego County, California. 

Bithinella intermedia Tryon. 

Freshwater springs on Cuyamaca Mountain, at a higher altitude than 

the last. 

Truncatella californica Pfr. 

Abundant. 

Truncatella stimpsonii Stearns. 

Found this species in considerable numbers in company with Pedipes 

unisulcatus, on and under smoothly-worn bowlders in caves on the ocean 

beach north of False Bay, near high-water mark. 

Phasianella compta Gld. 

Thousands found in sea-grass on the inside of San Diego peninsula 

in November, 1881. Usually incrusted with a small polyzoan (Defran- 

cia intricata). 

|The operculum is white, prettily clouded with dark green. D.] 

Bucosmia substriata Cpr. 

[Rare, San Diego, Dall. Catalina Island, rare, Cooper.| 
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Pomaulax undosus Wood. 

Common. 

Liotia acuticostata Cpr. 

San Diego. Rare. 

Omphalius fuscescens Phil. 

Abundant on rocky beaches. Also Todos Santos Bay. 

Omphalius aureotinctus Fbs. 

Rocky ocean beaches. Not rare. 

Chlorostoma funebrale A. Ad. 

Common on shingle beaches. 

Chlorostoma gallina Fbs. 

Rocky ocean beaches; abundant. Also Todos Santos Bay. The 

young are sometimes of a brick-red color. 

Chlorostoma brunnea Phil. 

One from a shingle beach at Todos Santos Bay. 

Chlorostoma pfeifferi Phil. 

One dead specimen from San Diego. 

Norrisia norrisii Sby. 

Abundant on kelp along the coast. 

Calliostoma canaliculatum Mart. 

On kelp, specimens are rarely washed ashore. 

Calliostoma annulatum Mart. 

I have one specimen from from a San Diego beach. 

Calliostoma costatum Mart. 

Not often washed ashore. 

Calliostoma gemmulatum Cpr. 

Often washed ashore at San Diego and Todos Santos Bay. 

Leptothyra bacula Cpr. 

Abundant under rocks along the ocean beaches. 

Leptothyra patcilirata Dall. 

Rare. 

[Specimens sent were of a magnificent crimson color. D.] 

Leptothyra sanguinea var. lurida Dall. 

Less common than the last. 

[fhis form has a dull olivaceous cast sometimes mottled with whitish. 
The sculpture is more compact and closer, the nacre less brilliant than 

that of Monterey specimens ; they are also smaller on the average. D.] 

Haliotis assimilis Dall. 

Numerous dead specimens are washed ashore at the boundary beach 

from deep water. 

Haliotis cracherodii Leach. 
Abundant at common low water on rocky beaches; very variable. 

Also Todos Santos Bay. 

Haliotis splendens Rve. 

Numerous at very low water on ocean beaches beneath bowlders. Col- 

lected extensively by the Indians on Todos Santos Bay during the 

spring. 
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Haliotis corrugata Gray. 

Apparently a deeper water species ; not common. 

Ethalia supravallata Cpr. 

San Diego. Not rare. 

Fissurella volcano Rve. 

This is found larger and more numerous at Todos Santos Bay than 

in the vicinity of San Diego, where it is also abundant. 

Fissurella (Glyphis) aspera Esch. 

Not common. San Diego. 

Fissurella (Glyphis) murina Cpr. 

Not common. San Diego. 

[This is the Glyphis densiclathrata of Californian conchologists, and 

for a time of Carpenter, but not of Reeve. D.] 

Lucapina crenulata Sby. 

This great species is not rarely found on the rocky ocean beaches, in 

pools, or among the sea-grass with Aplysia Californica Cp. 

[Very young specimens are of a lurid pink. D.| 

Fissurellidzea bimaculata Dall. 

San Diego. Rare. 

Clypidella (?) callomarginata Cpr. 

Not common. : 

[It is not certain that this is a Clypidella. D.] 

Acmeza mitra Esch. 

Deep water; dead shells frequent. 

Acmea insessa Hinds. 

On alge. 

Acmea persona Esch. 

Abundant and very variable in form and color. 

Acmea pelta Esch. var. 

A small elevated form is found beneath small stones imbedded in 

sand near high-water mark on the shores of San DiegoBay. Itis found 

in company with Chiton dentiens, Gld. and is not rare. 

Acmea asmi Midd. 

This very elevated little shell is found abundant on the shells of 

Chlorostoma funebrale, which it closely resembles in color. 

Acmea spectrum Nutt. 

An abundant species, very variable in form. 

Acmea patina var. cumingii Rve. 

Less abundant than the other species. 

[This is nearly the southern limit of this form. D.] 

Acmeza scabra Nutt. 

The more common species at San Diego, also found at Todos Santos 

Bay. 

[Sometimes beautifully mottled like pintadina Gld. D.] 
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Acmea paleacea Gld. 

Common on sea-grass outside the harbor at San Diego, and also found 
at Todos Santos Bay. 

Acmea depicta Hds. 

On sea-grass; not rare. 

CHITONIDA 

Chiton (Leptochiton) nexus Cpr. 

San Diego. 

Chiton (Trachydermon) dentiens Gld. 

With Acmea pelta, var. 

San Diego. [7. pseudodentiens Cpr. D.] 

Chiton (Callochiton) fimbriatus Cpr. 

San Diego, Catalina Island. 

Chiton (Chetopleura) hartwegii Cpr. 

This with the two following are the more common species. 

Chiton (Maugerella) conspicua Cpr. 

Abundant beneath bowlders on shingle beaches. 

Chiton (Stenoradsia) magdalenensis Has. 

Beneath bowlders at False Bay; not rare. 

Chiton (Pallochiton) lanuginosa (Cpr.) Dall, 1878. 

[Hemphillia lanuginosa Cpr. MSS. The generic name was already 
preoccupied in Limacide. D.| 

Chiton (Lepidopleurus ?) pectinulatus Cpr. 

San Diego. 

Chiton (Callistochiton) decoratus Cpr. 

San Diego. 

Chiton (Nuttallina) scabra Reeve. 

San Diego. 

Chiton (Mopalia) ciliata H. & A. Ad. 

Chiton (Mopalia) lignosa Gld. var. acuta Cpr. 

OPISTHOBRANCHIA. 

Philine, species indet. 

Flats on shores of San Diego Bay, with Haminea vesicula. 

Atys nonscripta A. Ad. 

Rare at San Diego. 

Tornatella punctocelata Cpr. 

Not common. 

Cylichna inculta Gld. 

Abundant on the sandy shores of San Diego Bay. 

Tornatina eximia Baird. 

San Diego Bay. 

[Described from Vancouver. D.] 
Bulla nebulosa Gld. 

Plentiful on muddy flats in spring. 
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lutte Oki re 
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Haminea (hydatis ? var.) vesicula Gld. 

Sandy bay shores, common, transparent. Also at La Playa, among 

rocks, a beautiful pink form. 

Haminea virescens Sby. 

In crevices of rocks and interior of rock pools, abundant. 

Aplysia californica Cooper. 

Ocean beaches among sea-grass or in rock pools. 

Doris sanguinea Cooper. 

Under rocks, San Diego; rare. 

{ Norr.—The identifications of these nudibranchs are partly provisional in the ab- 

sence of typically named specimens or figures. D.] 

Doris (Archidoris) montereyensis (Cooper) Bergh, 

San Diego; common. 

Doris alabastrina Cooper. 

San Diego. 

Doris albopunctata Cooper. 

San Diego. 

Doris (Diaulula) sandiegensis (Cp.) Bergh. 

Common, under rocks. 

Chromodoris californiensis Bergh. 

San Diego; rare. [D.] 

PULMONATA. 

Melampus olivaceus Cpr. 

Abundant in salt marshes. 

Pedipes liratus Binney. 

San Diego; rare. [D.] 

Pedipes unisulcatus Cpr. 

With Truncatella Stimpsonit, Stearns (alive) and at Todos Santos Bay. 

Gadinia reticulata Sby. 

Common beneath shelving rocks on ocean beaches. 

ACEPHALA. 
Zirphea crispata Linné. 

La Playa; not abundant. 

Netastomella darwinii Sby. 

Numerous in small bowlders, La Playa. 

Parapholas californica Conr. 

La Playa; abundant. 

Penitella penita Conr. 

La Playa. 

Martesia intercalata Cpr. 

Todos Santos Bay imbedded in shells of Haliotis. 

Solen rosaceus Gld. 

Somewhat abundant at San Diego; also at Todos Santos Bay. 
Proc. Nat. Mus. 85 3D 
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Solecurtus californianus Conr. 

Abundant, with the less common variety subteres. 
[Very close to the eastern species. D.] 

Siliqua lucida Conr. 

Several examples have been found on the sandy ocean beaches at San 

Diego and Todos Santos Bay. 

[This seems to bea valid species, though closely allied to S. patula. D.} 

Platyodon cancellata Conr. 

Abundant at La Playa where they have been collected for food, but 
the animal is bitter. Also Todos Santos Bay, but not found alive. 

Saxicava rugosa Linn. 

Young specimens not rarely found among the roots of kelp when 

washed ashore by a Btoni, 

Corbula luteola Cpr. 

Common beneath stones on the ocean beaches that are partially im- 

bedded in shell sand. 

Corbula sp. indet. 

San Diego and Todos Santos Bay. 

[A very thin species, resembling a Eucharis ; perhaps from Southern 

fauna. D.|] 

Cryptomya californica Conr. 

Not rare. 

Schizothaerus nuttallii Conr. 

San Diego; Todos Santos Bay. 

Pandora (Clidiophora) punctata Cpr. 

Single valves often washed ashore on sandy beaches. 

Thracia curta Conr. 

Not rarely found imbedded in rocks; San Diego. 

Thracia plicata ? Desh. 

Numerous dead shells of this are washed up on the shores of San 

Diego Bay, with Lyonsia Californica and other bivalves. 

[Described from Southern fauna, but in absence of a larger series the 

identification is not dogmatic. D.| 

Periploma argentaria Conr. 

Single valves only found; not common. 

Lyonsia californica Conr. 

Often washed ashore in great numbers on the bay shores. 

Entodesma scammonii Dall. ; 

One example found with the above species. 

Mactra planulata Conr. 

Ocean beaches; not found abundantly. Also Todos Santos Bay. 

Mactra falcata Gld. 

Not found abundantly. 

[Belongs to Northern fauna. D.] 

Semele decisa Conr. 

This species, with Psammobia rubroradiata, Saxidomus aratus and 
nuttallii, Tapes staminea, and other bivalves are collected commonly at 
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False Bay, where they are found imbedded in a coarse deposit of gravel, 

boulders, and shells that forms a rich ground for marine life. These 
species are also found, in less quantity, at La Playa, and dead examples 
indicate their existence at Todos Santos Bay. 

Semele rupium Sby. 

This abounds on the rocky ocean beaches, but rarely collected alive. 

Lutricola alta Conr. 

Not plentiful. 

Gidalina subdiaphana Cpr. 

Bay shores; abundant. 

Cooperella scintilleformis Cpr. 

With the last; rarer. 

Cumingia californica Conr. 

La Playa; abundant in dead bivalves or in holes. Todos Santos Bay. 

Psammobia rubroradiata Nutt. 

Common at False Bay ; apparently rare elsewhere. 

[Also found at Avatcha Bay, Kamchatka, by me. D.] 

Sanguinolaria Nuttallii Conr. 

Seemingly plentiful by the quantity of dead examples found on bay 

shores. 

Tellina Bodegensis Hds, 

Not plentiful ; San Diego. 

Tellina Gouldii Hanl. 

Abundant; San Diego Bay. Also Todos Santos Bay. 

Tellina (Moera) variegata Cpr. 

San Diego Bay; fine. 

Tellina (Heterodonax) bimaculata Linné. 

Abundant along the whole coast. 

Macoma secta Conr. 

Pientiful at times, as also the two following : 

Macoma indentata Cpr. 

Macoma inquinata Desh. 

Donax californicus Conr. 

Abundant on sandy ocean beaches. 

Donax flexuosus Gld. . 

Rarely collected ; San Diego. 

Petricola carditoides Conr. 

San Diego; not numerous; burrows in soft rock the length of its 
shell. : 
Saxidomus nuttallii Conr. 

Collected for food and rather abundant in places. 

[The distinction between this and the following form is often hardly 
specific. D.] 

Saxidomus aratus Gld. 

Found with the above and about equally plentiful. 
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Venus (Chione) fluctifraga Sby. 

The common cockle; often collected for food, and excellent quality. 

This and the two following species, which are less abundant, are often 

pearl-bearers: 

Venus (Chione) succincta Val. 

san Diego. 

Venus (Chione) simillima Sby. 

San Diego. 

Tivela crassatelloides Conr. 

A market clam but not in very plentiful supply. This is sometimes 
pearl-bearing. 

Cytherea undato-striata Cpr. 

Dead valves only have been found of this; San Diego Bay. 

Cytherea (Amiantis) callosa Conr. 

This beautiful species is rarely found at San Diego, but is abundant 

on Todos Santos Bay, where it burrows in the hard, sandy beach toa 

depth of about a foot near very low-water mark, where it is easily ob- 

tained for the market by Indians whenever it may be in demand. 

Tapes staminea Conr. 

Tapes staminea Conr. var. tumida Sby. 

San Diego. 

Tapes staminea Conr. var. diversa Sby. 

San Diego and Todos Santos Bay. 

‘Tapes laciniata Cpr. 

San Diego and Todos Santos Bay. 

Cardium quadragenarium Conr. 

La Playa; rare. Odd valves abundant at Todos Santos Bay. 

Liocardium elatum Sby. 

Not rare, below low-water mark on the muddy flats of San Diego 

and False Bays. Also Todos Santos Bay. 

Liocardium substriatum Conr. 

Abundant with the last. 

Chama exogyra Conr. 

Abundant on all rocky beaches at low water. 

Chama spinosa Sby. 

Less abundant, frequenting deeper water. 
Lucina nuttallii Conr. 

San Diego. ° 

Lucina californica Conr. 

San Diego. 

Diplodonta orbella Gld. 

Found in holes in rocks or in dead bivalves at La Playa; not rare. 
Also Todos Santos Bay. A single example of a much flatter species 
was found at San Diego, which is now in the collection of the Phila- 
delphia Academy of Sciences. 
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Pellimya tumida Cpr. 

San Diego; not found abundantly. 
Basea rubra Mont. 

Found in great numbers near high-water mark attached to the byssus 

of Mytilus, in crevices, dead barnacles, and shells, or among small 

stones. Also at Todos Santos Bay. 

Kellia laperousii Desh. 

In dead shells or among rocks; not rare. 

Chlamydcconcha orcutti Dall. 

False Bay, under stones. 

[I had intended to have subjoined a complete account, with figures, 
of this singular form, but have been obliged to defer it on account of the 

pressure of official duties. See Science, vol. iv, p. 50, July 18, 1884. D.] 

Leda celata Hds. 

Odd valves oceasionally washed ashore. 

Yoldia cooperi Gabb. 

A single valve found on the ocean beach north of False Bay. 

Arca (Barbatia) gradata Sby. 

Abundant under stones at low water. 

Cardita (Carditamera) subquadrata Cpr. 

With the above, but not common. 

Milneria minima Dall. Pl. XXIV, figs. 5-7. 

Ceropsis minima Dall, Am. Journ. Conch., vii, p. 152, pl. 16, figs. 5,6, 1871. 

(Generic name preoccupied.) ) 

Milneria minima Dall, Am. Naturalist, Sept., 1881, p. 718. 

[This curious little member of the Carditide was discovered in 1866 

by the writer and found nestling on the backs of Haliotis, which afford 

a shelter for many small mollusks. The first specimens came from 

Monterey; it was afterward found at Catalina Island, and Mr. Orcutt 
now sends it from San Diego and Todos Santos Bay ; some specimens 

from the last locality reach 7.50™™ in length and 6.00 in greatest 

breadta. 

While examining some dry specimens sent by Mr. Henry Hemphill 

from San Diego some years since a very interesting feature was discov- 

ered which may be briefly described as follows: ; 

Milneria is dicecious like most lamellibranchs, and there is quite a 

difference in average size and proportional breadth, the male shell be- 

ing always a little smaller and narrower than a female specimen of the 

same length. Both attach themselves to surrounding objects by a 

small byssus, for the passage of which a very slight gape exists be- 

tween the ventral edges of the valves. The ventral surface when the 

valves are closed is nearly flat, an arrangement which has been brought 

about by the needs of the creature settling like some Arcas on a plane 

surface like a flat stone or Haliotis back. The male has the base or 

ventral surface a little striated. In the female, however, a much more 

elaborate arrangement is found. We have in fact a proper marsupium. 
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The center of the base behind the byssal fissure is pushed upward into 

a little Come nearly equally participated in by each valve. The edges 

of the valves in the arch of the dome do not quite come together, so 

that the mantle is produced on each side, lining the dome and closing 

in below it, thus forming an approximately hemispherical membranous 

sac, Which separates into two halves when the valves open, is protected 

by the shelly dome above and by the flat surface of the stone (or shell 

upon which the parent rests) below. In this snug retreat it is probable 

the eggs are retained until hatched and the young for an indefinite pe-_ 

riod. The marsupium in all the specimens examined was well filled 

with young fry which had passed the embryonic stages. 

A matter of interest connected with this discovery is the evidence it 

shows of the process by which the more complicated marsupium of 

Thecalia concamerata Ad. (see pl. xxiv, fig. 8) was formed. Hitherto the 

latter, as far as I recall at present, has been the only lamellibranch 

known in which the outer shell has been folded in to form a marsupium. 

In Milneria the outer layers of the shell within the dome remain, and 

even the epidermis seems to persist, indicating that after the young 

have left their shelter the enfolding processes of the mantle may be 

withdrawn into the body of the shell. In Thecalia, on the contrary, 

the base of the dome has become closed by the fusing of the outer lay- 

ers of the shell, the interior of the dome, which has become altered in 

the process to a double funnel (one in each valve) is permanently cov- 

ered by the mantle and secreted by those parts which produce only the 

inner layer of the valves, neither the outer nor the epidermal layers 

any longer taking part in its formation. ‘The line of fusion from the 

two sides is plainly marked on the outside of the shell of the female 

Thecalia, the male, as in Milneria, being of the ordinary form. Both 
genera belong to the Carditida, and it is difficult not to conclude that 

in the two forms we have the early and the completed stages of a 

process which has for its end the safety of the immature individuals of 

the species. 

1 have written as if the function of the marsupium in Thecalia was 

certain; and indeed I was informed by the late Dr. William Stimpson 

that during his dredgings at the Cape of Good Hope he had discovered 

the eggs in the internal funnels of the female shell. This has always 

been surmised, but the fact of its having been actually observed has, 

I believe, not hitherto been made public in print. The specimen figured 

is one received from Dr. Stimpson in 1865. The interest attaching to 

the study of the reproductive stages in either species can hardly be 

overestimated, and the attention of observers at the Cape and in Cal- 

ifornia is hereby respectfully called to the matter. Either species would 

probably do well in an aquarium. D.] 

Mytijus californianus Conr. 

Abundant. 

a 
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Mytilus edulis Linné. 

San Diego Bay; not numerous, probably introduced, 

Mytilus bifurcatus Stearns. 

Abundant near high-water mark all along the coast. 

Modiola capax Conr. 

Abundant, especially at False Bay and similar locations. 

Modiola recta Conr. 

False Bay; rare. 

Modiolaria denticulata Dall. 

San Diego (young). 

Adula falcata Gld. 

La Playa and elsewhere in rocks. 

Adula stylina Cpr. 

In rocks on ocean beaches; not rare. 

Septifer bifurcatus Rve. 

Larger and coarser than Mytilus bifurcatus; abundant. 

Lithophagus plumula Hanley. 

La Playa, with pholads; rare. 

Lima dehiscens Conr. 

Under stones, living near high-water mark, False Bay, April, 1882. 

Also Todos Santos Bay, but not found alive. 

Pecten monotimeris Conr. 

Not often collected. 

Pecten equisulcatus Cpr. 

Abundant at seasons in San Diego Bay. Todos Santos Bay. Often 

collected for food. 

Hinnites giganteus Gray. 

This fine species we find abundant at La Playa, but elsewhere on the 

coast it appears rare, though not absent. 

Anomia lampe Gray. 

Todos Santos Bay. 

Placunanomia macroschisma Desh. 

Usually inhabiting deep water, attached to stones or bones of whales. 
Rarely collected. 

‘Ostrea lurida Cpr. 

Abundant and very variable in size and form. 

' BRACHIOPODA. 

Platidia anomioides (Scacchi) Costa. var? : 

Terebratula anomioides Scacchi, Phil. Moll. Sicil., ii, p. 69, pl. xviii, fig. 9, 1844. 

|Mediterranean; North Atlantic; Florida Strait; San Diego, Cal., 
and Todos Santos Bay, Orcutt. 

The shells which I refer to the above species are in general like 
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those from the Mediterranean. The differences are such as might re- 

sult from the habitat or place of attachment of the shells. All the 

Californian specimens have the larger valve flat, with faint ridges radi- 

ating from the umbo and becoming obsolete before reaching the mar- 

gin. The hemal (or dorsal) valve is convex, and the foramen is often 

anteriorly angulated, though sometimes round. In all the specimens 

the part of the foramen included in the hemal valve is larger than that 

included in the neural valve. The ‘apophyses are similar to those of 

Mediterranean specimens, I have from the Caribbean Sea a specimen 

similarly radiated, and for this form perhaps we may apply the vari- 

etal name radiata. 

The special interest attaching to these little brachiopods arises from 

the fact that this is the first time they have been reported from the 

Pacific. The San Diego specimens were evidently from the beach; 
though perfect, they were a little bleached. The single specimen from 

Todos Santos Bay, though dry, contained the remains of the soft parts. 

D.] 

NOTES OW A COLLECTION OF FISHES FROM FLORIDA, WITH DE- 

SCRIPTIONS OF NEW OR LITTLE KNOWN SPECIES. 

By 0. P. HAY. 

The fishes forming the subject of the present paper were contained in 

a small collection made in Florida and sent to me by Messrs. H. T. Mann 

and D. M. Davison. A part of the collection was made in Western 

Florida, at Chaffin, on the Yellow Water River, and at Westville, near the 
Choctawhatchee River; but the greater part in the eastern portion of 

the State, principally at Saint Augustine. The work was done during 

the month of April of the present year and under very unfavorable cir- 

cumstances. However, in this paper I describe Gobionellus smaragdus 

(C. & V.) Grd., obtained for the first time on our coast; Zygonectes 

nottii Ag., not before identified since it was originally described: Z. 

aurogutiatus, and Htheostoma (Ulocentra) davisoni, which are believed 

to be new species. Notes on Mugil albula L. and Labidesthes sicculus 

Cope are incorporated. 

1. Gobionellus smaragdus (C. & V.) Grd. 

Among the fishes collected at Saint Augustine there occurs a species. 

of Goby that must be placed under Girard’s genus Gobionellus. The 

single specimen which was captured having been submitted to Prof. 

D. 8. Jordan’s inspection, has been identified by him as the Gobius sma- 

ragdus of Cuvier and Valenciennes. Dr. Gunther in his “ Catalogue of 

the Fishes of the British Museum” gives the name of this species without 

any description except that it is related to Gobius lanceolatus. <As it 

9 
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has not hitherto been announced as occurring on our coast, I proceed 

to give a detailed description of it. 
Form elongated, head blunt, and caudal fin long and lanceolate. 

Head rather large in all its dimensions; its length in the body to 

eaudal fin 4 times; broadest at the corners of the mouth. This dimen- 

sion equal to the depth of the head and contained in length of head 14 

times. Mouth large and somewhat oblique, the maxillary extending 

back to a vertical from the posterior border of the pupil. No barbels. 

Skin of upper and lower lips ample. Premaxillary freely protractile. 

Snout broadly rounded and rapidly decurved. Teeth of the outer series 

of the upper jaw enlarged and recurved. The teeth of the outer series 

of the lower jaw are of moderate size and movable; while those of the 

inner row, about 8 on each side, are enlarged and firmly fixed. Lower 

jaw broadand thin. Nasalopeningsof each pair wideapart. Eyes small, 

in length of head 5, high up; interorbital space equal to the diameter of 

the eye. Snout a little greater than the diameter of the eye. Cheeks 

flat and nearly perpendicular. Head wholly devoid of scales. No ten- 

tacle above the orbit, and no crest on the back of the head or neck. 

Body somewhat compressed, the depth in length 6 times. Scales 

strongly ctenoid, smallin front, becoming larger posteriorly; very irreg- 

ularly arranged; about 52 rows from operculum to base of caudal fin, 

and about 16 longitudinal rows between the origins of the anal and soft 

dorsal. Rays of fins as follows: D. VI-11; A. 12; dorsals well sepa- 
rated. Spines of first dorsal ending in filaments, that of the third spine 

being longest. Pectorals rather large, no rays silky. Ventrals united 

to form a sucking disk that is free from the belly. Caudal nearly half 

as long as the body and lanceolate. 

Color of body yellowish olive. Along the sides are five or six dusky 

blotches, the one at the middle of the length the largest and most dis- 

tinct. One of these forms a caudal spot. Another spot lies just above 

and behind the opercle. Above the rows of spots and between them 

are numerous splotches of dusky. Along the sides are several circular 

spots about the size of the pupil, apparently, in life of a bright yellow 

color, and each encircled with a dusky ring. Belly apparently of a livid 

blue. Head yellowish and dusky, mottled above and on the sides. 

Snout, upper and lower lips, and streak back from symphysis of mandi- 

bles, livid blue. Cheeks each with about six or eight yellow ocellated 

spots. One or two similar spots on each operculum. Dorsal fins mot- 

tled and barred with dusky ; the filaments of the spinous dorsal yellow. 

Caudal dusky; a few of the upper rays white, or in life possibly yel- 

low; the lower edge of the caudal nearly black. Analand the united 

ventrals blue-black. Pectorals barred with dusky. 

Total length of specimen 43 inches; length, exclusive of caudal, 3} 
iaches. 

To the writer it appears that, until the osteology of the various forms 
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of Gobiide have been studied, Gobionellus must be separated from Go- 
bius, if at all, on the characters furnished by the teeth. The body may 

be short or long, as illustrated by the species G. oceanicus and G. stig- 

maticus ; the head naked or scaly above, the scales of the lateral line 

many or few. The outer lower teeth of G. smaragdus can hardly be 

regarded as ‘“ setaceous.” 

2. Htheostoma davisoni, n. sp. Subgenus Ulocentra, Jordan. 

Founded on a single specimen seined in the Yellow River, near Chaf- 

fin, in Santa Rosa County, Florida. Length to base of caudal fin, 13 

inches. Namedin honorof Mr. D. M. Davison, one of its collectors. Body 

elongate, slender, considerably compressed. Head long, narrow, rather 

pointed, the snout not being rapidly decurved as in other species of 

Ulocentra and in Vaillantia camura. Depth in length to base of eau- 

dal 64. Head in length 44. Eye in the head 3. Snout about three- 

fourths the diameter of the eye. Interorbital space narrow. Hori- 

zontal diameter of the head through the pupils equal to two-thirds the 

perpendicular diameter at the same point. Mouth large, horizontal, 

terminal, the maxillary extending back to a perpendicular from the pu- 

pil; cleft of the mouth one-fourth the length of the head. Jaws about 

equal; the premaxillary freely protractile; the maxillary not adnate 

to the preorbital. Cheeks and opercles densely scaly; the opercular 

spine weil developed. Gill-membranes narrowly connected. Vomer- 

ine teeth apparently present. 

Body covered with scales except on the chest. Scale formula 5-50-7. 

Lateral line incomplete, pores being developed on about 30 scales. Dor- 

sals IX-10, well separated. A. II-6. Base of the spinous dorsal in 

the length of body 44; its height in same distance 7 times. Base of 

second dorsal in the body 7 times; its height about the same. Its 

origin about midway between the snout and the tips of the caudal rays. 

Anal spines well developed, the first rather stronger. Base of anat in 

length of body 84, its height 74 times. Pectorals extending back to 

the eighth dorsal spine, the ventrals falling short of the tips of the 

pectorals. Body not contracted at the vent as it isin Vaillantia camura. 

Caudal peduncle compressed, tapering gradually to the caudal fin, its 

length (from anal) in body, 32 times. Distance from the vent to the 

base of the caudal fin equal to the distance from the vent to the poste- 

rior border of the orbit. In V. camura the distance from the vent to 

caudal reaches only from the vent to the base of the opereular spine. 

General color olivaceous. Many of the scales, each with a dark 

blotch, which blotches unite to form zigzag and W-shaped markings, 

especially above the lateral line. Along the sides there are about 10 

larger nearly square spots; of which the largest are on the caudal pe- 

dunele. Belly and chest under a lens are seen to be thickly sprinkled 

with black dots. A black streak downward from the eye and another 

forward to the snout. Fins dusky. Both dorsals with a row of dusky 

spots lying between the rays. Caudal barred. 
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This species seems to resemble U. stigmaa Jor., as the latter is de- 

scribed in the Synopsis of Fishes of North America. It differs, how- 

ever, from U. stigmea in the fin-formula, in having the premaxillaries 

treely protractile, and in having the cleft.of the mouth extending behind 

the anterior border of the eye. Professor Jordan’s species is also de- 

scribed as having the head obliquely truncate in profile. 

3. Labidesthes sicculus Cope. 

A single specimen of this fish was obtained at Westville, in Holmes 

County. Its color is a dark olive-green instead of the pale-olive green 

that characterizes our northern specimens. This species was originally 

described by Professor Cope from specimens found in Michigan. In 

1881, in Bulletin U. 8. Fish Commission, Vol. II, 64, I noted the occur- 

renee of this fish at several points in-the State of Mississippi. I have 

now succeeded in tracing its distribution to the Gulf. 

4. Mugil albula L. 

Several specimens of these were obtained at Saint Augustine. I 

find nothing noteworthy about them except that their caudal fins are 

squamated nearly to the tips. Other fins scaleless or nearly so. 

5. Heterandria ommata Jordan. 

Zygonectes mannii, n. sp., Hay, MS.* 

This species is described from two specimens, the largest of which is 

but seven-eighths of an inch in length from the snout to the tip of the 

caudal fin. The smaller specimen, on being subjected to autopsy, 

proved to be a female with well-developed ova. The species may, there- 

tore, contend with Girardinus formosus for the honor of being the small- 

est known vertebrate. 

The fish is fusiform in outline, slender, and somewhat compressed. 

The depth is contained in the length to the base of the caudal 54 times. 

The head in the same distance, 4 times. The premaxillary is extremely 

protractile. The mouth is very small, the cleft almost perpendicular, 

descending scarcely to the level of the center of the pupil. The ven- 

tral surface of the lower jaw looks almost directly forward, so that the 

anterior end of the fish is truncated. The teeth are pointed; but 

whether in one row or more I have not been able to determine with 

certainty. The eye is large and circular, twice the length of the snout, 

and contained in the head 24 times. The upper surface of the head is 

flat, and the interorbital space about equal to the diameter of the eye. 

The gill-membranes are narrowly connected and free from the isthmus. 

Seales covering the body rather large, in about 30 transverse and 9 

longitudinal rows. Rays of fins as follows: D. 7, A.10. The anal 

slightly in advance of the dorsal. The beginning of the dorsal is mid- 

way between the hinder border of the opercle and the base of the cau- 

* A comparison of Prof. Hay’s proposed new species with the types of Heterandria 

ommata shows that the two are identical. The statement in the original description 

relative to the position of the dorsal is incorrect.—T. H. Ban. 
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dal. The anal has its first ray situated midway between the posterior 

border of the orbit and the base of the caudal. Pectorals and ventrals 

small. The former have a length about equal to one and a half times 

the diameter of the eye. The tips of the ventrals reach the first anal 

ray. The caudal fin is ovate and equal to the length of the head. The 

caudal peduncle is broad and compressed. As in other members of the 

family there is no lateral line. 

The ground color is pale straw. The upper surface, for a distance of 

about three scales length on each side of the middle line, is dusky, 

rendered so by numerous microscopic punctulations. There is also a 

narrow dark vertebral line anterior to the dorsal fin. On the side, just 

in front of the origin of the anal fin and nearer the ventral than the 

dorsal line, there is a jet black spot about as large as the pupil; and 

just in front of the base of the caudal there is a similar, but somewhat 
larger, spot. Beginning at the anterior spot there is a dark band, 

formed of minute punctulations, that runs backward nearly to the cau- 

dal spot. Just before reaching the spot the band widens and at length 
divides, sending one branch upward and another downward. The lat- 

ter passes below the spot, unites with a dark streak along the lower 

edge of the caudal peduncle, and is thus carried upward at the base of 

the caudal until it unites with the dusky band on the dorsal surface of 

the caudal peduncle. The caudal spot is therefore surrounded by a 

ring of the ground color, which ring at its upper edge joins with a band 

of the same color lying between the dark lateral and the dusky dorsal 

bands. A dark streak starts at the bases of the ventrals and passes 

backward on each side of the anal, where it is most conspicuous, to the 

base of the caudal. . Top of the head dark. A narrow dark streak runs 

forward from the eye and spreads over the whole lower jaw. There is 

no dark streak below the eye. Beginning at the hinder border of the 

orbit there is an indistinct dusky band, produced by scattered punctu- 

lations, that runs backward nearly to the laterai black spot. Just be- 
fore reaching tie spot it widens and divides into two short branches, 

an upper and a lower. Thus the latter spot is less completely ocellated 

than is the caudal. 

Male unknown. That the species does not belong to the genus Gi- 

rardinus is indicated by the fact that the intestine is not longer than 

the body. It is possible that itis a Gambusia; but I do not think this 

probable. 

6. Zygonectes auroguttatus,* n. sp. 

Depth in length 44; head 3; Fins: D. 8 or 9; A.10; scales 32-12. 
Body rather elongate and compressed. Depth contained in the length 

to the caudal from 44 to 42 times. Caudal peduncle short and deep; 

its length in that of the bedy 4 to 44 times; its depth nearly two-thirds 

*This species is almost certainly identical with Z. rubrifrons, Jor., which, more- 

over, is apparently the same as Z. kenshalli, Jor.—T. H. BEAN. 

—— 
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its length. Head broad and flat above. Interorbital space in the 

head 23 times. Eye in head 34 to 4, overhung slightly by the supra- 

orbitals. Snout obtuse, equal to the eye. Cheeks nearly perpendic- 

ular, so that the head is not narrowed below as in some species of 
Zygonectes. Mouth small, rather oblique, the lower jaw heavy and pro- 

jecting beyond the upper. Teeth ina broad band in each jaw, the outer 

enlarged. First ray of dorsal placed directly over, or slightly behind, 

the first of anal. Distance from first ray of dorsal to insertion of the 

caudal falling behind the edge of the operculum. Both dorsal and anal 

larger in male than female. The posterior rays of anal of male the 

longest. Pectorals of males reaching the base of the ventrals. Ventral 

tips reaching the vent. Both shorter in the females. Caudal broad 

and fan-shaped. Color dark olive, paler below from lower jaw to can- 

dal. Males with about 12 or 14 distinct transverse stripes, which are 

narrower than the interspaces. These occupy the whole side from the 

base of the caudal to the insertion of the pectorals, but are most distinct 

posteriorly. In fresh specimens each scale has in its center an orange 

or bronzy spot. Along the sides these form distinet longitudinal rows. 

In the females the transverse bands are indistinct on the auterior half 

of the body, but distinct posteriorly. All the scales have black edges 

which give the fish a cross-hatched appearance. Sides of the female, 

also, with numerous spots of bronze and a rather conspicuous row of 

dark spots along the place of the lateral line. The vertical fins all with 

dusky tips; otherwise plain. 

Eight specimens obtained at Westville. Length of longest male 14 

inches; of longest female nearly 2 inches. 

7. Zygonectes nottii, Agassiz. 

In the American Journal of Science and Arts for 1854, on page 353, 

Prof. L. Agassiz described in a brief manner several species of Zygo- 

nectes, among which is Z. nottit. I quote so much of his language as is 
applicable to this species. 

‘The species of the genus Zygonectes may be arranged in two groups: 

1, those in which there are several more or less distinctly dotted lines 

along the sides of the body and in which a broad black band extends 

across the eye andcheek. To this group belong: Z. nottii, Agass. The 

darker longitudinal lines alternate with fainter interrupted ones. Males 

with distinct transverse bands. Dark olive above, fading upon the sides, 

silvery below. Operculum, throat, and space in advance of the eye light 

orange color. Mobile, Ala. Collected there with Dr. Nott. Missis- 
sippi: Colonel Deas.—Z. lineolatus Agass. Longitudinal lines broader 

and undulated or serrated, the transverse bands of the male very dis- 

tinct and broader than the longitudinal ones; olive colored, darker 

along the back and fading upon the sides, lower parts silvery. Dis- 

covered by Dr. W. I. Burnett at Augusta, Ga.” 

. In referring to these species of Professor Agassiz, Messrs. Jordan and 
fern et 
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Gilbert, in their Synopsis of the Fishes of North America, say: ‘ Pro- | 

fesssor Agassiz (Amer. Jour. Sci. Arts, 1854, 353) mentions three more 

species of this genus, which have not since been recognized, besides two 

(Z. lateralis and Z. zonatus) which are evidently identical with Z. notatus, 

and another, Z. lineolatus, which Professor Putnam intorms us is identi- 

cal with Z. nottit.” : 

Among the fishes collected at Westville, Holmes County, Florida, 

there are two specimens of a Zygonectes that agree so well with Professor 

Agassiz’s description of Z. nottii that I have no hesitation in assigning 

them to that species. I proceed to give a detailed description of the 

more characteristic specimen in my possession. 

Length of largest specimen, apparently a male, 1¢ inches to base of 

caudal. Head in length 3253 depth in 44; dorsal 7 or 8; anal 9 or 10; 

scales 36-10. Form of body much like 4. dispar Ag., compressed be- 

hind; head broad and somewhat concave above, narrow below ; inter- 
orbital space fully one-half the length of the head, 1§ the diameter 

of the eye; snout obtuse, shorter than the eye; outer row of teeth, 

above and below, enlarged and recurved ; eye large, its diameter in the 

head 23 times. 

Pectoral fin two-thirds the length of the head; ventrals slightly 

shorter, attaining the vent; dorsal and anal low, little higher than one- 

half the length of the head. First ray of dorsal situated slightly be- 

hind the first anal ray, and over about the 17th scale in the longitudi- 

nal series. The distance from the snout to the first dorsal ray passing 

beyond the tips of the caudal rays. The distance from the first dorsal 

ray to the base of the caudal reaching forward to the insertion of the 

pectoral. 

Color.—Belly and ground color on lower half of body silvery. Sides 

with six narrow longitudinal black stripes running from the head to the 

tail. These stripes a little narrower than the interspaces and_ perfectly 

distinet even on the caudal peduncle, the upper stripe rather faint and 

succeeded higher up by one or two other obsolete stripes. The inter- 

spaces of the stripes are occupied, especially above, each by a row of — 

black dots forming the fainter interrupted stripes of Professor Agassiz’s 

description. On the back these rows of dots are rather more distinct 

than the continuous stripes. There is a median dorsal stripe; about 

10 transverse bars of the width of the longitudinal stripe, but fainter, 

and placed about two scales width apart, occupy the posterior half of 

the body. Lower surface of caudal peduncle dotted with black, a 

black streak behind the edge of the opercle. Upper surface of the head 

dusky and also the snout and tip of lower jaw. A broad black mask 

covering the eyes and extending downward over the cheeks; upper half 

of the operculum, the space in front of the eye and most of the lower 

jaw, orange red; lower half of the operculum and anterior half of breast 

yellowish orange. 
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As compared with Z. craticula Goode and Bean (Proc. U.S. Nat. 

Mus., 1882, 433), the species now under consideration appears to differ 

in the following respects: The interorbital space is wider, the snout 

shorter, the caudal peduncle shorter, thus bringing the insertion of the 

dorsal relatively further back ; there are rows of dots in the spaces be- 

tween the longitudinal stripes, and the fish has orange, instead of 

‘“ brilliant white,” cheeks. It is possible, however, that Z. craticula will 

prove to,be a synonym of Z. nottit. 
BUTLER UNIVERSITY, Irvington, Ind., July 1, 1885. 

DESCRIPTION OF AN APPARENTLY NEW SPECIES OF DROMO- 
COCCYX FROM BRITISH GUIANA. 

By ROBERT RIDGWAY. 

+ Dromococcyx gracilis, sp. nov. 

Sp. CHAR.—Smaller than D. phasianellus (Spix), with much slenderer- 

bill, narrower rectrices, and different coloration. Adult (No. 81,853, U.S. 

Nat. Mus., Demerara, British Guiana; O. Lugger, coll.). Pileum dull 

ferruginous, the concealed central and basal portion of the feathers 

dusky, the lengthened occipital feathers brighter rusty at ends ; auricu- 

lars dull ferruginous; rest of head, including superciliary stripe, and also 

the chin, throat, jugulum, and cheeks, deep ochraceous (paler on the 

chin and throat), wholly free from markings. Upper parts blackish, 

the feathers broadly margined with ash-gray, the terminal margin of 

the wing-coverts, broadly, dull buffy white ; upper tail-coverts each with 

a terminal small rhomboidal spot of white. Rectrices dull brownish 

slate on upper surface, each broadly tipped (for about .30 of an inch). 

with dull white; under surface brownish gray, with white shafts, the 

white tip on each feather preceded by a subterminal bar of dull black, 

about .30 of an inch (more or less) in width. Lower parts (from jugu- 

lum back, including lining of wing) immaculate dull white... Wing, 5.50; 

tail, 6.50 (the intermediz projecting 1.75 beyond tips of the longest upper 

coverts) ; culmen, .95; bill from frontal aes 70; greatest depth, .20; 

tarsus, 1.10. 

This species may possibly be the same as von Pelzeln’s D. pavoninus 

(Orn. Bras., p. 270), from Southern Brazil; but the description of the lat- 

ter is SO meager as to render the name practically a nomen nudum. 
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CATALOGUE OF A COLLECTION OF BIRDS MADE ON THE ISLAND 

_ OF COZUMEL, YUCATAN, BY THE NATURALISTS OF THE U. S. 

FISH COMMISSION STEAMER ALBATROSS, CAPT. Z. L. TANNER, 
COMMANDER. 

Ry ROBERT RIDGWAY. 

In a pamphlet* of four pages, entitled ‘“ Description of some New Spe- 

cies of Birds from Cozumel Island, Yucatan,” published at Washington, 

February 26, 1885, the writer gave brief diagnoses of thirteen new spe- 

cies, and promised ‘ a full report upon the collection” to “ be published 

in the Proceedings of the U. S. National Museum.” On account of 

pressure of other duties, it has not been found practicable to make the 

report as complete as might be desired, or to present it sooner; but it'is 

believed that on many accounts it will be better to publish it in its 

present form, rather than secure greater elaboration at the expense of 

additional delay. 

The collection upon which this paper is based comprises 232 skins 

and 177 specimens in alcohol, the total number of specimens being 429 

and of species 57. It was made during the period dating from Jan- 

uary 22-29, 1885, by Mr. J. E. Benedict, resident naturalist of the Al- 

batross, assisted by Mr. Thomas Lee, Dr. Tarleton H. Bean, and Capt. 

J. W. Collins. 

Before proceeding further with this paper I would refer to one by Mr. 

Osbert Salvint in the Ibis, for April, 1885 (pp. 185-195, pl. v), in which 

is given a brief description of the island, and an annotated list of 27 

* This paper will also be found in Vol. III (188485) of the Proceedings of the Bio- 

logical Society of Washington. The original edition comprised 250 copies, many of 

which were distributed on the date of printing, and others on March 2. The gratui- 

tous distribution of this pamphlet by the author does not deprive it of its publie 

character, it having thus acquired a circulation far more extensive than if offered 

for sale; and this is especially true siuce it was sent immediately or very soon after 

printing to all who were supposed to be specially interested in the subject to which 

it pertained. Both the Proceedings of the Biological Society of Washington and 

those of the U. §. Natioual Museum are published uuder the immediate auspices ef 

the Smithsonian Institution, and the edition of separately dated signatures or extraa 

is specially designed to secure ‘‘ immediate or extensive circulation,” as recommended 

by the committee of the British Association. The number of pages comprised in a 

publication is a matter of even less importance, it seems to us, than the date of print- 

ing (in contradistinetion to date of publication); and it will hardly be questioned 

that if the paper under consideration had comprised a hundred or more pages ite 

claim to recognition would not have been challenged. In short, having all the re- 

quirements of a separate publication, including an edition equal to that of many im- 

portant ornithological works, and having been promptly and extensively distributed, 

there appears to be no reason why the paper which has called forth these remarks 

may not be legitimately recognized and quoted. (Cf. The Ibis, July, 1885, pp. <37-238.) 

tOn a Collection of Birds from the Island of Cozumel, by Osbert Salvin, M. A., 

F.R.S., &c. >The Ibis, ser. v, vol. III, April, 1885, pp. 185-199, pl. -v. 

—- 
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Washington, D.C. Oct.-47, 1885. Vol. VELE, No. 36. 

species, based on a small collection made by Mr. E. C. J. Devis. In 

this paper are mentioned 6 species which were not obtained by the 

naturalists of the Albatross, viz, Cyanospiza (=Passerina) ciris, Doli- 
chonyex oryzivorus, Hadrestomus (undetermined species), Picus scalaris, 

Columba leucocephala, and Engyptila jamaicensis. Two supposed new 

species were also described and one of them figured, these being Har- 

porhyuchus melanostoma and Spindalis exsul (pl. v), equal, respectively, 

to our H. guttatus and S. benedicti. In order to render the list of Cozumel 

birds more complete, it has been thought best to incorporate the addi- 

tional species given by Mr. Salvin, but at the same time distinguishing 

them typographically from the others. 

Family SYLVIIDZE. 

Subfamily PoLIOPTILIN A. 

+-1. Polioptila ccerulea (Linn.). Eight specimens. 

Family MIMIDZ. 

2. Harporhynchus guttatus, Ridgw. 

Harporhynchus gutlatus, RipGw. Descr. New Sp. B. Cozumel, February 26, 

1885, 1. 
Harporhynchus melanostoma, SALV. Ibis, April, 1885, 187. 

Sp. CHAR.—Similar to H. longirostris (Lafr.), but smaller, darker, the 

ill wholly deep black, and all the markings more sharply defined. 

Adult & (No. 102,454, U.S. Nat. Mus., Cozumel, January 23, 1885): 

Above deep ferruginous-umber, darker or inclining to burnt umber on 

the tail; middle and greater wing-coverts sharply tipped with buffy 

white (nearly pure white on middle coverts), the white tips preceded by 

a broader subterminal bar of blackish. Lower parts buffy white, the 

entire chin, throat, abdomen, anal region, and crissum immaculate, the 

latter, also the flanks, more decidedly buff; jugulum, breast, sides, and 

flanks marked with guttate streaks or spots of dull black, similar but 

smaller markings bordering the throat on each side almost to the chin. 

Side of head uniform brown, paler than pileum, and bordered below by 

a dull-white malar stripe. Bill uniform deep black; legs and feet 

dusky horn-color. Wing, 3.55; tail, 4.45, graduated for 1.00 inch; cul- 

men, 1.25; bill from nostril, .85; tarsus, 1 25; middle toe, .80. 

The two other specimens in the collection are undetermined as to sex. 

No. 102,456 agrees essentially with the type as described above, but 

differs in its measurements, and is perhaps a female. The other (No. 

102,455) is almost pure white beneath, there being a barely perceptible 

Proc. Nat. Mus. 85 36 
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baffy tinge on the jugulum. The measurements of these two examples. 

are as follows: 

Bill from : P Middle |Graduation 
Number. Date. Wing. Tail. | Culmen. |y ostril, | Tarsus: aa of tail. 

No. 102,455.......| Jan. 28 3. 40 4.10 1.25 . 85 1. 25 +85 - 90 
No. 102,456. ...--- Jan. 29 3.40 4.10 1,20 . 80 1.15 . 85 - 90 

The occurrence of a species of this genus on Cozumel is remarkable, 

since no Harporhynchus has yet been detected in Yucatan, H. longiros- 

tris, its nearest ally, having its southern limit, so far as known, in the 

State of Vera Cruz (Jalapa, Cordova, and Mirador).* 

3. Mimus gilvus gracilis (Caban.). 

Seven examples, agreeing with Yucatan (Merida) specimens, except 

that the gray of the upper parts is decidedly purer or less brownish, 

as is also the white of the lower parts. They all agree with the Yuca- 

tan specimens in having the wings decidedly black, in strong contrast 

with the rather light ash-gray of the upper parts, and relieved by very 

sharply defined pure white tips to the wing-coverts (both rows), being 

thus very readily distinguished from MW. gilvusand allied forms. (See these 

Proceedings, Vo!. 5, pp. 10-12.) Some of the Cozumel specimens have 

the superciliary stripe very distinct, being in this respect similar to M. 

gilvus, from which, however, they may be distinguished not only by the 

very different coloration of the wings, but also by the greater extent of 

white on the tail feathers, that on the laterai pair of rectrices approach- 

ing very closely to the end of the under tail-coverts. 

4. Galeoscoptes carolinensis ‘Livn.). 

Three specimens. Said to be common, associated with Melanoptila 

glabrirostris, and supposed by the natives to be the female of that spe- 

cies ! 

5. Melanoptila glabrirostris, Scl. 

Twelve specimens (seven in alcohol), apparently the same as the true 

M. giabrirostris; but of the latter we have only one imperfect skin for 

comparison, the bill and feet being broken and the plumage perhaps 

not of the brightest. The five Cozumel skins are arich, silky violet-black, 

except the wings and tail, which are greenish black, and the abdomen, 

which is a dead black, or almost without gloss. The violet color of the 

back extends to the upper tail-coverts, which are only a little more blu- 

tionship to H. longirostris: ‘This Harporhynchus is allied to H. longirostris (ef. Salv. 

& Godm. Biol. Centr.-Am., Aves, i. p. 31), and at first sight might easily be mistaken 

for it. The mandible is black to the base, and the dimensions, especially the wing, 

are much less. Moreover, there is a wide gap in the ranges of the two birds, H. lon- 

girosiris, so far as we know at present, not occurring in any locality nearer than the 

State of Vera Cruz.” (Ibis, April, 1885, p. 187.) 
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ish. In the specimen of true glabrirostris (No. 30,652, Half Moon Bay, 
British Honduras, May 10, 1862) the plumage is less glossy, especially 

on the rump and upper tail-coverts, while the bill and feet, as nearly as 

can be told from their mutilated condition, appear to be weaker. The 

differences are at most very slight, however, and unless perfectly con- 

stant would not suffice for the separation of the Cozumel bird even as a 

local race. 

Very abundant, and said to be a very brilliant and elodiens song- 

ster. 

Family TROGLODY TID. 

+-6. Troglodytes beani, Ridgw. 

Troglodytes beani, RipGw. Descr. New Sp. B. Cozumel, February 26, 1885, 1 

Sp. cHAR.—Largest species of the genus (wing, 2.10-2.20 ; eulmen, .75 

or more). Above grayish brown, becoming more of a ane umber tint 

posteriorly, the tail and wings rather distinctly barred with dusky, the 

other upper parts either perfectly plain or with barely discernible nar- 

row bars of a darker tint on lower back, ete. Lower parts white, the 

jugulum and sides tinged with brown, the flanks decidedly brownish; 

lower tail-coverts light rusty, tipped with white and barred with dusky. 

Adult é (type, No. 102,473, U. S. Nat. Mus., Cozumel, January 28, 
1885): Above plain brown, more grayish anteriorly, and more of a burnt- 

umber cast posteriorly, especially on the rump, where the feathers have 

concealed, subterminal, large guttate spots of white, the basal portion 

being slate-colored. Tail and wings duller umber than rump, narrowly 

and indistinctly barred with dusky. Lower parts white, purest on the 

malar region, chin, throat, and abdomen, the sides and flanks pale 

fulvous-brown, the lower tail-coverts light rusty, tipped with white and 

barred with blackish. Maxilla black, the tomium paler; mandible 
with terminal half dusky, the basal half light yellow; legs and feet 

horn color. Fifth and sixth quills longest; tail graduated for .30 of an 

inch. Wing, 2.20; tail, 1.90; culmen,.81; bill from nostril, 50; tarsus, 

.80; middle toe, 50. 

ee of the five Specimens have no indication of bars on the lower 

back, rump, or upper tail-coverts; the fifth, however (No. 102,474, 

é ad.), has very indistinct and narrow darker bars on all these portions. 

The only species which this one resembles in coloration is the 7. 

inquietus, Baird, from Panama, which, however, is much smaller, and 

differs in other characters. 

Family MNIOTILTIDAS. 

+7. Mniotilta varia (Linn.). Three specimens. 
+8. Compsothlypis americana (Linn.). Seven specimens. 

-+9. Dendroica petechia rufivertex, Ridgw. 

Dendroica petechia rufivertexr, RipGw. Descr. New Sp. B. Cozumel, February 

26, 1885, 1; Proc. U. S. Nat. Mus., VIII, 1885, 348 (detailed description ane 

comparison with allied forms.) 
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+10. Dendroica virens (Gmel.). Fifteen specimens. 
-{-11. Dendroica ccerulescens (Linn.). Adult male and female 

12 Dendroica maculosa (Gmel.). Two examples. 

+13. Dendroica dominica albilora Baird. 

Seven specimens, all decidedly referable to this form, since, although 

three examples have more or less yellow above the lores, the measure- 

ments are those of albilora. Respecting the characters of this form, it 

may be remarked that while as a rule the superciliary stripe is entirely 

white, it is often yellow anteriorly in specimens which are otherwise 

typical. In trae dominica, on the other hand, the superciliary stripe is 

apparently always yellow anteriorly, while the bill is much longer than 

in the western form. 

The occurrence of this form to the exclusion of the true dominica, 
which alone winters in the West Indies, shows the importance of care- 

fally discriminating between geographical races, however slightly they 

may be differentiated. The following species is a similar illustration of 

the case, although the facts of distribution are different, the typical 

form wintering in both the West Indies and on Cozumel (but not on the 

mainland), while D. palmarum hypochrysea apparently does not pass 

beyond the South Atlantic and Gulf States. 

—+-14. Dendroica palmarum (Gmel.). Seven specimens. 

+-15. Dendroica discolor (Vieill.). Three specimens. 

This is another species of Eastern North America which winters both 

in the West lidies and on Cozumel, but apparently not on the main- 

land of Middle America. 

--1G. Seiurus noveboracensis notabilis, Ridgw. Two specimens. 

--19. Seiurus aurocapillus (Linn.). Two specimens. 

3. Geothlypis trichas occidentalis, Brewst. Three specimens. 

These are interesting as showing that it is the interior and western 

form which winters on Cozumel, and not the eastern. The latter win- 

ters in the South Atlantic States, the Bahamas, Cuba, and Jamaica. 

--19. Sylvania mitrata (Gmel.). Four adult males. 

+20. Setophaga ruticilla (Linn.). Seventeen specimens. 

Family CG@AREBID. 

+ 21. Certhiola caboti, Baird. 

Twenty-four skins and twenty-two alcoholic specimens confirm the 

validity of this species. It is, as indicated by Professor Baird in the 

original description (American Naturalist, VII, 612, and Hist. N. Am. 

B., 1, p. 427), nearly related to C. bahamensis ; but it has a still closer 

ally in the recently described C. tricolor, nobis, feom the island of Old 
Providence, in the Caribbean Sea. (See these Proceedings, Vol. VIT, 
p.178.) With the latter it agrees in the greater extension of the yellow 

of the lower parts and the darker color of the back than in C. baha- 

mensis. 



4885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 565 

Family VIREONID As. 

aa: Vireo cinereus, Ridgw. 
Vireosylvia cinerea, Ripaw. Descr. New Sp. B. Cozumel, February 26, 

1885, 2. 
Vireo magister, SALVIN, Ibis, April, 1885, 188 (nee BarrD). 

Sp. CHAR.—Agreeing with V. magister, BAIRD, in absence of dusky 

submalar streak and dusky streak on side of crown, but plumage de- 

eidedly ashy, instead of brownish olive. (No spurious primary. ) 

Adult (type, No. 102, 656, U. 8. Nat. Mus., Cozumel I., Yucatan, Jan- 

wary 29,1835). Above dull ash-gray, the pileum concolor with the dor- 

sal region, but the lower part of rump and upper tail-coverts, with edges 

of rectrices and primaries, decidedly tinged with light olive-green. Ne 

trace of dusky streak on sides of pileum. A distinct and rather broad 

superciliary stripe of dull buffy white, becoming more ashy above the 

auriculars. A dusky grayish lorai stripe, and a similar but less distinet 

postocular streak. Auriculars light brownish gray, gradually fading te 

dull whitish beneath the eye and on the throat. Lower parts dull 

white, very faintly tinged with buff, the sides and flanks rather abruptly 

olive gray. Lining of wing and ecrissum yellowish white. No spurious 

primary. Bill dusky, the basal half of mandible whitish (pale bluish 

in life?); legs und feet plumbeous-dusky (plumbeous-blue in life ?). 

Wing, 3.00; tail, 2.30; culmen, .90; bill from nostril, .45; tarsus, .805 

middle toe, .45. 

This species is closely related only to V. magister, Baird. In colora- 

tion, however, it bears a close general resemblance to V. gilvus, more so im 
fact than to any other member of the genus. 

Two specimens in the collection. 

+23. Vireo flavifrons, Vieill. One specimen. 

+24. Vireo noveboracensis (Gmel.). Four specimens. 

125. Vireo bairdi, Ridgw. 

Vireo bairdi, Ripaw. Desecr. New Sp. B. Cozumel, February 26, 1885, 2. 

SP. CHAR.—Above tawny olive, the wings with two broad yellowish 

white bands. Lores and median lower parts pure white; lateral lower 

parts, from cheeks to flanks, deep tawny buff, in abrupt contrast with 

the white. 

Adult g (No. 102,635, U. S. Nat. Mus., Cozumel I., Yucatan, January 

25, 1885). Above deep olive-brown, or tawny olivaceous, the pileam 

more grayish, although decidedly tawny anteriorly and laterally ; rem- 

iges and rectrices edged with yellowish olive-green, the tertials with 

broader edgings of yellowish white; middle and greater wing-coverts 

edged with olive-greenish, and broadly tipped with yellowish white. 

Lores, orbital ring (interrupted on upper eyelid), malar region, chin, 

throat, and median lower parts pure white. Lateral lower parts, in- 

eluding sides of forehead, auriculars, sides of neck and breast, sides, 

and flanks, deep tawny buff or cinnamon-ochre, in abrupt contrast with 
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the white. Lining of wing pure white, the edge of wing and axillars 

tinged with sulphur-yellow ; crissum white, faintly tinged with yellow. 
Maxilla light brown, with paler tomium; mandible whitish; legs and 

feet grayish brown (plumbeous in life?). Wing, 2.50; tail, 2.15; cul- 
men, .60; bill from nostril, .30; tarsus, .89; middle toe, .45. 

This species is so very distinct as not to require comparison with any 

other at present known, being wholly unique in and immediately recog- 

nizable by, the pure white median lower parts, strongly and abruptly 

contrasted with the bright tawny or ochreous lateral portions. It be- 

longs decidedly to typical Vireo, and not to the section Vireonella, as 

defined by Professor Baird in his “ Review of American Birds” (p. 326). 

The species is dedicated to Prof. Spencer F. Baird, among whose 

numerous valuable contributions to ornithological literature is an elabo- 

rate monograph, by far the best and most complete extant, of the North 

and Central American Vireonida, in the work above mentioned (pages 

322-400). 
Six skins and thirteen alcoholic specimens are represented in the 

collection. 

+26. Cyclorhis insularis, Ridgw. 

Cyclorhis insularis, RIDGW. Deser. New Sp. B. Cozumel, February 26, 1885, 2. 

Sp. CHAR.—Similar to C. flaviventris in color of pileum, but agreeing 

with C. ochrocephala in coloration of the lower parts. 

Adult 2 (type, No. 102,659, Cozumel I., Yucatan, January 28, 1885): 

Pileum dull brownish gray, bordered anteriorly and laterally by a well- 

defined frontal band and superciliary stripe of bright rufous; malar 

region, auriculars, and nape, cinereous, the chin similar but paler. Re- 

maining upper parts uniform olive-green, decidedly duller, or less green, 

than in C. flaviventris or C.ochrocephala. Throat, jugulum, side of breast, 

sides, and flanks, light olive-yellow ; breast, abdomen, anal region, and 

erissum, white; lining of wing pale sulphur-yellow, much paler than in 

the allied species. Maxillaand terminal portion of mandible pale brown; 

basal half of mandible dusky (plumbeous or bluish in life?); legs and 

feet light brown (fleshy in life?). Wing, 3.30; tail, 2.60; culmen, .55; 

bill from nostril, .50; depth, .38; tarsus, 1.00; middle toe, .55. 

Another specimen (No. 102,658, January 25), also a female, but evi- 

dently a younger bird, is decidedly duller in color, the pileum being more 

brownish, the rufous frontal band and superciliary stripe paler and less 

sharply defined, and the white of the abdominal region much more re- 

stricted, being apparently confined to the central and lower portion of 

the abdomen itself. This last feature, however, is to a great extent 

owing to the “make” of the skin, which is considerably contracted, but 

perhaps depends more on immaturity of the specimen. Wing, 3.00; 

tail, 2.50. 

It is a singular fact that the only other species of the genus, besides 

0. flaviventris, Lafr., which this resembles, is the far separated C. ochro- 
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cephala, Tschudi, of southeastern Brazil, with which C. insularis agrees 

very closely in the coloration of the under parts. Indeed, it is at first 

difficult to determine whether C. ochrocephala or C. flaviventris is its 

nearest ally; but geographical considerations, together with a more ex- 

act resemblance to 0. flaviventris in the coloration of the upper parts, 

leads us to regard the latter as most closely related. 

Family TANAGRID A. 

4-27. Spindalis benedicti Ridgw. 

Spindalis benedicti, RipGw. Descr. New Sp. B. Cozumel, February 26, 1885, 2. 

Spindalis exsul, SALVIN, Ibis, April, 1885, 189, pl. v. 

SP. CHAR.—Adult & (type, No. 102,675, U. S. Nat. Mus., Cozumel 

I., Yucatan, January 29, 1885): Entire pileum, lores, suborbital region, 
auriculars, and broad submalar stripe, deep black; broad superciliary 

stripe and still broader malar stripe pure white, the latter wider pos- 

teriorly, and extending backward beyond the auriculars ; chin white, 

Stripe down middle of throat rich yellow. Nape and jugulum dark 

chestnut-brown. Back and scapulars dark olive-brown ; upper part of 

rump yellowish olive, lower part, with upper tail-coverts, rich dark 

chestnut. Lesser wing-coverts rich chestnut, the anterior and inner- 

most feathers black; rest of wings, with tail, deep black, the greater 

coverts and tertials broadly edged with pure white; a white patch at 

base of primaries, concealed by the coverts, however, on the two outer 

quills; primaries and secondaries narrowly edged with white, on the 

latter, however, extending only about two-thirds of the way to the tips 

of the greater coverts. Two outer rectrices with the terminal half 

mainly white; intermediz with inner webs broadly edged with white. 

Breast and upper part of abdomen rich yellow ; lining of wing, sides of 

abdomen, anal region, and crissum, white; sides and flanks light gray- 

ish. Bill blackish, the mandible plumbeous basally ; feet dusky (plum- 

beous or bluish in life?). Wing, 3.40; tail, 2.90; culmen, .60; bill from 

nostril, .35; tarsus, .85; middle toe, .62. 

Adult 2 (No. 102,673, U.S. Nat. Mus., Cozumel I., Yucatan, January 
28, 1885): Above uniform grayish olive; wings externally similar, but 

darker, the greater coverts and tertials showing broad but not sharply 
defined paler edges; primaries dusky, narrowly edged with grayish 

white, and showing a small white speculum at base of fourth and fifth 

quills; primary-coverts and alule plain dusky. Tail without white 

spots. <Auriculars streaked with dusky and pale grayish olive; chin 

and broad malar stripe (poorly defined) pale grayish, tinged with olive; 

rest of lower parts pale grayish olive, changing to yellowish white on 

the belly, and soiied whitish on crissum and lining of wing. Wing, 
3.20; tail, 2.70 

Sixteen skins (eleven 2, five 2) and ten alcoholic specimens are in- 

eluded in the collection. 
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This fine species, perhaps the handsomest of the genus, agrees best 

in coloration with S. zena (Linn.), in the restriction of the yellow on the 
lower parts, and in the chestnut nape and upper tail-coverts. S. zena, 

however, is much smaller (wing 3.15 and tail 2.70 in the ¢), with the 

bill altogether more slender, has the back, scapulars, and lesser wing- 

coverts intense black, and much less of chestnut on the jugulum, which 

is widely separated from the yellow throat-stripe. In size it comes near- 

est the Jamaican species (S. nigricephala, James.), but the coloration is. 

widely distinct. 

—- 28. Piranga roseigularis Cabot. 

Three adult males, apparently identical with Yucatan specimens, al- 

though they have not been directly compared. 

Family FRINGILLID. 

+29. Coturniculus savannarum passerinus (Wils.). 

Two specimens, belonging decidedly to the eastern form, and not the 
western perpallidus. 

4.30. Passerina cyanea (Linn.). 

One example, an immature male. 

[3l. Passerina ciris (Linn.). Devis collection. ] 

32. Buetheia olivacea intermedia Ridgw. 

Euetheia olivacea intermedia, RripGw. Descr. New Sp. B. Cozumel, February 

26, 1885, 2. 

SUBSP. CHAR.—Intermediate between and connecting 2H. olivacea 

(Gmel.) and #. olivacea pusilla (Sw.), having the grayer cheeks of the 

former and greater extension of black on the breast of the latter. Type, 

No. 102,710, 6 ad., Cozumel, January 28, 1885. 

This interesting series, consisting of nineteen specimens (six skins, 

the remainder alcoholic), completely connects the West Indian ZL. oliv- 

acea with the continental H#. pusilla. It being impossible to refer them 

to either, however, without doing injustice to the claims of the other, 

and their habitat being moreover isolated, we have felt obliged to name 

the Cozumel bird as a local race, as the best way out of the diffieulty.. 

4— 33. Cardinalis cardinalis saturatus Ridgw. 

Cardinalis saturatus, RIipDGW. Descr. New Sp. B. Cozumel, February 26, 1885, 4. 

SUBSP. CHAR.—Similar to C. cardinalis coccineus, but coloration stilk 

more intense, and the bill shorter and relatively much thicker. 

Adult 8 (type, No. 102,720, Cozumel, January 24): Capistrum, includ- 

ing whole upper part of throat, black, this meeting very narrowly across 

the forehead. Rest of head and neck, with entire lower parts, deep 

vermilion-red, purer aud more intense on the lower parts, somewhat 

obscured by dark brownish red tips to the feathers of crest, ete. Upper 

parts, including nape, uniform dark claret-red, without distinet gyay- 
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ish tips to dorsal feathers. Bill deep coral-red; feet, horn-color. Wing, 

3.55; tail, 4.00; culmen, .80; bill from nostril, .52; depth at base, .67 ; 
tarsus, 1.00; middle toe, 65. 

Another adult ¢ (No. 102,718) measures as follows: Wing, 3.55; 

tail, 4.00; culmen, .82; bill from nostril, .52; depth at base, .70; tarsus, 

1.00; middle toe, .70. 

Adult ? (No. 102,719, Cozumel, January 23, 1885): Capistrum black- 

ish slate; rest of head raw-umber brown, becoming paler and more 

ochreous on sides of forehead and sides of neck, the latter, also the 

jagulum and lower parts generally, deep dull ocbraceous, darker and 

more olivaceous along the sides; abdomen paler or buffy ochraceous, 

the anal region buffy whitish; lining of wing pure light vermiliun. 

Longer crest-feathers dark brownish red, with broccoli-brown tips. 

Nape, back, scapulars, rump, and upper tail-coverts uniform broccoli- 

_ brown; outer surface of wings dark dull red, the coverts and tertials 

edged with broccoli-brown. Tail dull dark red, the feathers edged 

with grayish brown; bill deep coral-red; feet horn-color. Wing, 3.45; 

tail, 4.05; culmen, .85; bill from nostril, .53; depth at base, .70; tarsus, 

1.05; middle toe .72. 

Three other adult females measure as follows: Wing, 3.35-3.40 ; tail, 

3.65-3.95 ; culmen, .75-.80; bill from nostril, 50-51; depth at base, 

.65-.68 ; tarsus, 1.00-1.03; middle toe, .65-.75. 

This race is closely related to C. cardinalis coccineus, Ridgw., from 

which it is separated chiefly on account of the more somber coloration 

of the female, that of Yucatan specimens, provisionally referred to 

coccineus, being much more tawny, with still blacker capistrum, and also 

with much smaller bills. The males of saturatus differ from those from 

the mainland in the darker and more purplish cast of the dorsal plum- 

age, the bill being also, as in the females, more robust. 

It is doubtful whether the’ Yucatan birds of this species should be 

referred to the true coccineus, which was based upon specimens from 

the State of Vera Cruz. The writer has unfortunately been able to 

eompare only males from the two regions. These agree minutely in 

coloration, but the Yucatan specimens are much smaller (smaller even 
than the Cozumel birds), and have relatively smaller bills. More mate- 

rial is necessary, however, to decide this question. 

The authors of Biologia Centrali-Americana (Aves, I. p. 340) decline 

to accept the validity of C. cardinalis coccineus. They express their in- 

ability to ‘‘ distinguish between specimens from Jalapa and others from 

Washington,” and add that “as Sumichrast speaks of C. virginianus 

as a winter visitor to the State of Vera Cruz, the probability is that 
the birds of Eastern Mexico and Eastern States are of one species.” 

The latter we do not deny, the name coccineus having been originally 

bestowed as a trinomial, and is retained as such, for the designation of 

@ geographical race, whose claims, however, to recognition as a very 

strongly characterized form are clearly demonstrated by the specimens 
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before us, and which, without exception, differ uniformly and decidedly 
in the two regions. 

Laying aside the males, which though themselves readily distinguish- 

able are much less obviously different than the females, we find, upon 

comparison of two adult females from Yucatan (Merida) with thirty 

from the Eastern United States, that while the former havea very rich 

tawny ochreous general coloration and black capistrum, all of the latter 

have the colors many shades paler and grayer and the capistrum gray 

instead of black. In fact, coccineus presents exactly the opposite ex- 

treme from igneus in regard to the color of the throat, the difference 

from true C. cardinalis being, if anything, even greater. Besides, coccineus 

is always a decidedly smaller bird, the average difference in length of 

wing and tail amounting at least to .25 of an inch. 

An important factor in the case has been unfortunately misunderstood 

by Messrs. Salvin and Godman, which is that of all birds possessing 

the«sower of flight the birds of this genus are perhaps the most seden- 

tary. Even at the very northern extreme of its range, C. cardinalis is a 

winter resident, enduring, without apparent discomfort, a cold of —28°. 

And it is perhaps not too much to say that, except where transported 

accidentally, an individual of this species rarely, if ever, wanders so 

much as ten miles from the place of its birth! 

Family ICTERIDAS. 

(34. Dolichonyx oryzivorus (Linn.). Devis collection. } 

~.35. Icterus cucullatus Swains. 

Two males, three females, the former apparently identical with Yuca- 

tan examples, 

---36. Quiscalus macrourus Swains. 

Two specimens. 

Family TYRANNIDAS. 

37. Tyrannus dominicensis (Gmel.). 

One example. 

-- 38. Tyrannus melancholicus couchi (Baird). 

Twelve specimens, not satisfactorily distinguishable from mainland 
examples, although they have purer ashy heads, grayer backs, and 

somewhat larger bills than most of the latter. 

+ 39. Myiarchus platyrhynchus Ridgw. 

Myiarchus platyrhynchus, Ripaw. Descr. New Sp. B. Cozumel, February 26, 
1885, 3 

Sp. CHAR.— Similar to M. barbirostris, Swains., of Jamaica, but upper 

parts much grayer, the pileum not so dark, and the upper tail-coverts, 

rectrices, and wing-feathers edged with darker rusty. 

Adult 9 (No. 102,758, U. S. Nat. Mus., Cozumel): Above dull brown, 
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without olive tinge, darker on piieum; upper tail-coverts and edges 

of rectrices, remiges, and greater wing-coverts rusty. Chin, throat 

and jugulum pale ash-gray; rest of lower parts very pale sulphur- 

yellow. Wing, 3.00; tail, 2.00; culmen, .85; bill trom nostril, .50; width 
at base, .33; tarsus, .80; middle toe, .42. 

This bird is so closely related to M. barbirostris, of Jamaica, that it 

should perhaps be considered merely a iocal race of it. However, the 

general coloration is very distinct on comparison; but to what extent 

this difference is due to action of aleohol on the feathers—the speci- 

men having been preserved in spirits and afterwards skinned—is not 

known. 

40. Contopus schottii Lawr.? 

Four specimens, which uniformly differ from the type of C. schottit in 

decidedly grayer coloration above, with the pileum darker. They may 

represent a distinet form. 

, 41. Empidonaz gracilis Ridgw. (=. minimus, Baird ?) 

Empidonax gracilis RipGw. Descr. New Sp. B. Cozumel, February 26, 1885, 3. 

Sp. CHAR.—Most like H. minimus, but the plumage much grayer, the 

lower parts without yellow tinge. 

Adult 2 (No. 102,737, U.S. Nat. Mus., Cozumel, January 22): Above 

ash-gray, more brownish, but still decidedly gray, on lower back, rump, 

and upper tail-coverts; a distinct orbital ring, two broad wing-bands, 

and broad edges to tertials grayish-white; sides of head light ash- 

gray, fading to grayish white on throat; jugulum and sides of breast. 

light brownish gray ; rest of lower parts white. Wing, 2.50; tail, 2.20; 

culmen, .55; bill from nostril, .25; width of bill at base, .23; tarsus, .60; 

middle toe, .30. 

This bird, of which a single specimen was collected and preserved 

in alcohol, so closely resembles the female of EL. minimus, Baird, in 

dimensions as to cause a suspicion that it may be in reality a specimen 

of that species with all the yellow coloring abstracted from the plumage 

by the action of the alcohol in which it had been preserved before skin- 

ning. Still, the difference of coloration is much too great to allow of 

this hypothesis determining the question. 

- 42. Elainea martinica (Linn.)? 

Two specimens, one skinned’from fresh bird the other from alcohol. 

The former I am unable to distinguish satisfactorily from some Domin- 

ica specimens; but the latter is very different in appearance, all the 

yellowish tints having been extracted from the plumage by the alcohol, 

leaving the color dull brownish gray above and dull pale gray or gray- 

ish white beneath. 

- 43. Elainea placens Scl.? 

Four examples, two skinned from fresh birds and two from alcohol. 

The former agree very closely with Guatemala specimens of EH. placens, 
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but have the head rather more ashy and the whitish supercilium ap- 

parently more distinct. The latter, as in the case of alcoholic speci- 

mens of #. martinica and other species, are exceedingly different in ap- 

pearance through extraction of the yellow coloring matter by the alco- 

hol, leaving the plumage gray and yellowish white. More specimens, 

both from Cozumel and from the mainland, are required to determine 

the question as to whether they are identical or not. 

Family COTINGID 4. 

» [44. Hadrostomus, species undetermined. } 

Hadrostomus, sp.? SALV. Ibis, April, 1885, 191. 

“A female or young male specimen of a species which I do not at 

present recognize. The bill is much larger than that of H. aglaice, of 
the adjoining coast. Nor does it agree with any specimens of H. niger 

that | have examined.” (SALVIN, l. ¢.) 

+45. Attila cozumele Ridgw. 

Attila cozumele, RipGw. Descr. New Sp. Birds Cozumel, February 26, 1885. 

Ailtila, sp.? SALVIN, Ibis, April, 1885, 191. 

Sp. CHAR.—Most like A. citreopygia (Bonap.), but lower sae grayish 

white, the throat and jugulum very indistinetly streaked with darker, 
the head much grayer, and the bill smaller. 

Adult 8 (type, No. 102,767, U. S. Nat. Mus., Cozumel, January 29, 

1885): Pileum brownish gray, streaked with black, and also streaked 

with white on forehead ; dorsal region deep raw-umber brown, lighter 

and more olivaceous on the cervix, deeper and more rufescent pos- 

teriorly, especially on upper part of rump; lower rump and upper tail- 

coverts ochraceous-yellow. Wings, in general, dusky, the lesser 

coverts and outer edges of tertials olive-brown; middle and greater 

coverts tipped with russet-brown, forming two tolerably distinct bands; 

primaries narrowly edged with grayish. Tail uniform raw-umber 

brown. Head, except on top, grayish white, streaked with grayish 

dusky, the auriculars tinged with yellowish olive. Chin and throat 

grayish white, indistinctly streaked with light gray; jugulum and 

breast grayish white or very pale gray, the darker streaks nearly obso- 

lete, and the lateral portions, especially of jugulum, faintly tinged with 

olive-yellow ; abdomen immaculate white; sides and flanks deep och- 

raceous ; crissum primrose-yellow; longer lower tail-coverts yellowish 

white; lining of wing pale buff-yellow. Bill horn-color, darker on up- 

per mandible, but paler at tip; feet apparently plumbeous in Hife. 

Wing, 3.65; tail, 3.40; culmen, 1.20; bill from nostril, .75; tarsus, 1.00; 

middle toe, .65. 

Adult 2 (No. 102,765, Cozumel, January 28): Similar to the male, as 

described above, but pileam decidedly more brown, grayish streaks on 

side of head, throat, ete., much more indistinct, sides much paler ochra- 
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ceous, and size decidedly smaller. Wing, 3.203 tail, 1.80; culmen, 1.10; 
bill from nostril, .68; tarsus, .97; middle toe, .60. 

Five specimens, compared with a series of sixteen from the mainland 

of Middle America (including specimens labeled A. citreopygia, A. scla- 

teri, and A. cinnamomea), areall colored like those described above, show- 

ing the difference from the mainland representative (or, more properly, 

representatives, since there appear to be two and possibly three spe- 

cies) to be not only very obvious but also exceedingly constant. 

Family TROCHILID. 

+46, Trochilus colubris Linn. 
One specimen, obtained January 22. 

+ 47. Lampornis prevosti thalassinus Ridgw. 

Lampornis thalassinus, RipGw. Descr. New Sp. B. Cozumel, February 26, 
1885, 3. 

SUBSP. CHAR.—Most like L. prevosti (Less.), but upper parts less 

bronzy or more of a grass green, the black of the throat more extended, 

and the breast more bluish green. 

Adult 6 (type, No. 102,796, U. S. National Museum, Cozumel, January 

24): Above uniform metallic grass-green, with golden reflections in 

certain lights; middle pair of rectrices metallic bottle-green or bronze- 

green; rest of tail brilliant metallic violet-purple on a rieh chestnut 

ground, the feathers bordered for terminal third, on both webs, with 

greenish black. Wing-coverts metallic bronze-green, like the back; 

remiges uniform blackish dusky, with a faint gloss of brownish purple 

in certain lights. Chin and throat uniform opaque velvety black, bor- 

dered along each side by brilliait metallic Paris green, this changing 

gradually on the jugulum to metallic sea-green, which gradually becomes 

less bluish toward the abdomen; sides and flanks bronzy green, like 

upper parts; exposed portion of lower tail-coverts dark chestnut, glossed 

with purple, and narrowly bordered terminally with dusky, the concealed 

portions of the feathers dull dusky greenish; anterior lower tail-coverts 

bright green. A line of white, downy feathers between flanks and 

rump. Bill and feet black. Wing, 2.60; tail, 1.55; culmen (to extreme 

base), 1.20, to frontal apices, 1.00. 

Immature 3 (No. 102,810, Cozumel, January 22): Above bronzy grass- 

green, much duller than in the adult. Reetrices, except middle pair, 
with basal two-thirds chestnut, richly glossed with metallic violet-purple, 

the terminal third blue-black (glossed with bronze-green on edges), the 

tip white. Lower parts chiefly white, divided medially by an irreg- 

war line or stripe extending from the middle of the throat to the anal 

region, this opaque velvety black anteriorly, the rest sea-green and 

dusky. Green of upperparts and white of lower surface separated, 

from rictus to sides of breast, by a somewhat broken stripe of deep 

cinnamon. Wing, 2.50; tail, 1.50; bill from frontal feathers, 1.00. 
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Adult 2 (No. 102,811, Cozumel, January 22): Similar to the young 

male, as described above, but without any of the cinnamon along sides 

of throat, ete., the black of the middle line of the throat extending 
anteriorly to the point of the chin, and white of cheeks reaching almost 

to the lower eye-lid. Wing, 2.60; tail, 1.60; bill from frontal feathers, 
1.05. 

The examination of a larger series of this bird and L. prevosti than 

were compared when it was first described shows that it is not so dis- 

tinct as at first seemed to be the case. The characters given in the 

original diagnosis will, in the main, be found to hold good, and the form 

may be considered as a, fairly well-defined local race of LZ. prevosti. 

’48. Chlorostilbon forficatus Ridgw. 

Chlorostilbon forficatus, RIDGW. Descr. New Sp. B. Cozumel, February 26, 1835,3. 

Chlorostilbon caniveti, Say. Ibis, April, 1885, 191 (nec. Ornismya cuniveti, 
LEss.). 

Sp. CHAR.—Similar to C. caniveti (Less.), but tail much longer and 
more deeply forked. In 6,length, 1.80-1.95 inches ; depth of fork, .90— 

1.15 inches. In 2, length, 1.50; depth of fork, .42. 

Adult 3 (type, No. 102,812, U.S. National Museum, Cozumel, Jan- 

uary 23,.1885): Above brilliant golden grass-green, more luminous on 

forehead and crown ; tail blue-black, the six middle feathers tipped with 

brownish slate; remiges dull purplish dusky. Lower parts luminous 

Paris green, the chin, throat, and jugulum more emerald. Billi dull 

brown on basal third (in dried skin), the terminal two-thirds (approxi- 

mately) black; feet brownish black. Wing, 1.90; tail, 1.90, forked for 

1.15, the lateral feather .42 longer than the next; bill from frontal 

feathers, .55. 

Adult 2 (No. 102,821, U. S. Nat. Mus., Cozumel, January 22, 1885): 

Above uniform metallic grass-green, including four median rectrices, 

which, however, are not so bright as the back and rump; lateral rectrix 

with tip for about .20 of an inch, and a band about .25 wide, com- 

mencing at 1.70 from the tip, pale brownish gray, the basal and sub- 

terminal spaces blue-black; second rectrix with basal half metallic 
green, the remaining half blue-black, tipped with pale brownish gray, 

the green interrupted on outer web by a spot of pale dull gray; third 

rectrix without avy gray, even at tip, the terminal third blue-black, the 

basal two-thirds uniform green. Auriculars grayish white, bordered 

anteriorly and inferiorly by a broad band of dull greenish dusky, ex- 

tending obliquely from the eye across the cheeks, and connecting with 

the green on the side of the neck. Lower parts, including lores and 

malar region, uniform grayish white, the sides, however, chiefly metal- 

lic green, like the back. Bill blackish, the basal two-thirds of the 

lower mandible light brownish. Wing, 1.95; tail, 1.45, forked for .40 of 

an inch; bill from frontal feathers, .62. 

Thirteen specimens (nine males and four females) agree very closely 

among themselves in the characters presented above. 
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Not having a specimen of C. auriceps, Gould, for comparison, I am 

unable to state whether the Cozumel species is more nearly related to. 

it or to CU. cantveti (Less.). The three species (the males, at least) ap- 

pear to differ only in proportions. There is certainly no appreciable 

difference in color between males of C. forficatus and those of C. caniveti ; 

and Mr. D. G. Elliot says (Ibis, 1875, p. 169) that “ in sizeand general color 

of plumage” C. auriceps and C. caniveti “ are as nearly alike as can be; 
and specimens of canivelt possess as brilliantly colored crowns as any 

that can be found in awriceps, thus reducing the distinctive character of 

its name to nil.” C. auriceps, according to Mr. Elliot (1. ¢.), “is remark- 
able for its narrow and greatly lengthened outer rectrices, which ex- 

tend beyond those next to them .55 of an inch,” and must therefore be: 

distinct from C. forficatus. 

Family PICIDA. 

[49. Dryobates scalaris (Wag].). Devis collection. ] 
Picus scalaris SALVIN. Ibis, April, 1885, 191. 

+ 50. Centurus dubius leei Ridgw. 

Centurus leei, RIDG@W. Descr. New Sp. B. Cozumel, February 26, 1885, 3. 
Centurus dubius, SAtv. Ibis, April, 1885, 192 (nee Picus dubius Cabot). 

Sp. CHAR.—Sinilar to C. dubius (Cabot), but lower parts darker, and 

lower rump and upper tail-coverts usually barred with black. 

Adult é (type, No. 102,777, U. S. Nat. Mus., Cozumel, January 28): 

Frontlet dull vermilion-red ; crown, occiput, and cervix crimson, be- 

coming gradually lighter, or more of a vermilion-red, on the lower part 

of the cervix, the crimson of the crown separated from the lighter red 

of the frontlet by a narrow band of pale buffy gray. Upper parts black, 

thickly marked with narrow undulated bars of soiled white, these bars. 

about .05 of an inch wide and .08-.10 of an inch apart on the back, but 

much farther apart on the wings (.12-.15 of an inch). Primary-coverts 

immaculate black; primaries black, with a few irregular spots of white 

near the base, the 6th to 10th quills, inclusive, with narrow terminal 

margins of white. Lower part of rump and upper tail-coverts soiled 

white, everywhere narrowly barred with black, the bars about .05 of 

an inch wide and .15 of an inch apart. Tail uniform black, the outer 

feather (on each side) with two irregular narrow bars of brownish white 

across both webs near the tip, the exterior margin indented with white 

for nearly the terminal half. Sides of head and neck, and lower parts 

generally, plain smoky drab, lighter toward the chin, but especially 

before and above the eye, more olivaceous on the sides; abdomen bright 

vermilion-red ; femorals, anal region, and lower tail-coverts barred with 

dusky and brownish white, the latter somewhat tinged with red. Bill 

black; feet dusky (olive-greenish in life?). Wing, 5.15; tail, 3.90. 

Adult ? (No. 102,751, U. 8. Nat. Mus., Cozumel, January 28): Simi- 

lar to the male, as described above, but red of the head confined to the 

frontlet and cervix, the occiput and crown being smoky gray or light 
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drab, becoming gradually paler anteriorly. Wing, 5.10; tail, 3.65; 

culmen, 1.35. 

Thirteen skins (five male and eight female), besides four alcoholic 
specimens, agree in the possession, to a greater or less extent, of the 

characters which separate this bird from its mainland representative 

(CO. dubius), of which about a dozen specimens have been compared with 

the Cozumel series. In C. dubius the upper tail-coverts and lower part 

of the rump are invariably immaculate white, and the lower parts a 

rather light olive-gray. In OC. leei, three of the five males and five out 

of eight females have both the lower rump and the upper tail-coverts 

decidedly varied (usually barred) with black, while the exceptional 

specimens have only the longer upper tail-coverts immaculate, and 

these usually with black shafts or other concealed markings. The lower 

parts are in every instance decidedly darker than in the mainland bird, 

the red of the abdomen also being much more intense. 

51. Centurus rubriventris pygmeus, subsp. nov. 

Centurus rubriventris SALVIN, Ibis, April, 1885, 192 (nec SWAINS.). 

SUBSP. CHAR.—Differing from true C. rubriventris in decidedly 
smaller size, narrower white bars of the upper parts, and grayer colora- 

tion of the lower parts. 

Adult é (type, No. 102,791, U. S. Nat. Mus., Cozumel, January 28): 

Frontlet cadmium-yellow, paler and duller on the nasal tufts ; forehead 

smoky white, passing gradually into light drab on the lores and sides 

of the pileum, the same color extending uniformly over the entire lat- 

eral portion of the head and neck, the chin, throat, and jugulum, and 

continued in a deeper, more olivaceous shade, over the breast and 

sides. Crown with an ovoid patch of bright crimson, about .70 of an 

iuch long by .40 wide ; cervix bright vermilion-red, tinged with orange 

at the lower edge, the two red areas brokenly confluent on the occiput. 

Upper parts black, the back and scapulars very narrowly barred with 

dingy white, the wings with broader, more distant bars of pure white ; 

primary-covertS uniform black; primaries spotted with white near 

outer webs, the longer quills narrowly margined with white beyond 

their sinuations, the shorter (innermost) quills narrowly tipped, on 

outer webs, with white. Upper tail-coverts and lower part of rump 

immaculate white. Tail uniform black, the intermediz with much of 

the basal half, of both webs, white, though this is mostly concealed by 

the upper coverts ; outer pair of reetrices with terminal half barred, 

about half way across outer web, with white. Middle of abdomen 

bright vermilion-red; femoral region, anal region, and lower tail-coverts 

olivaceous-white, barred with blackish, the markings more sagittate on 

lower tail-coverts. Bill wholly vlack; feet dusky (olivaceous or plum- 

beous in life?). Wing, 4.00; tail, 3.00; culmen (exposed portion), .80; 

tarsus, .10. 

Adult 2? (No. 102,785, U. S. Nat. Mus., Cozumel, January 23): Similar 
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to the male, but red of head confined to the cervix, the whole crown 
and occiput being smoky drab, more olivaceous on the nape. Wing, 

3.90; tail, 2.80; culmen (exposed portion), .75; tarsus, .70. 

Four males and the same number of females of this well-marked race 

of a very distinct little species are in the collection. In all of them the 

frontlet is bright cadmium-yellow (paler and duller in some females), 

in very striking contrast to the red of the crown or cervix. In the 

males, the red of the crown is very nearly separated from that of the 

cervix, by the encroachment of the olive-gray on the sides of the occi- 

put. In all of the males and three of females, the middle pair of 

the rectrices are marked with white on the basal portion of both webs, 

the white being in all cases more extended on the inner web... Ina 

single female (No. 102,789), the white is entirely confined to the inner 

web, and is reduced to a mark so small as to be almost concealed by 

the coverts. The length of the wing is exactly 4 inches in the males, 

and varies only from 3.85 to 5.90 in the females. 

Two examples of true C. rubriventris, from Yucatan, measure as fol- 
lows: 

g amd A 
as : ao] 3 

Museum and number. 2 & Locality. a om | Ba] 2 Collector. 
: a 3 B 
B eer ce eet 

36803, U.S. Nat. Mus ..| oi ad. | Merida, Yucatan ...-. 4.30 | 2.80] .85 | .70 | Dr. A. Schott. 
BS GUNe discos) Quads Yucatan --.---- 4.25 | 2.80 70; .65 | G. F. Gaumer. 

of (Unknown) ee aerereens 4.30 | 3.00 |..-.-- | Jeoabe (Swainson’s type.) 

Family CUCULID. 

52. Crotophaga ani Linn. 

Two specimens. The occurrence of this West Indian species to the 

exclusion of C. sulcirostris, Swains., which is so numerous in Yucatan, is 

somewhat remarkable. 

Family PSITTACIDAS. 

53. Chrysotis xantholora Gray. 

Three pup pene stNe adults and one young. The latter is colored 

as follows: 
Young (No. 100,119, U. S. Nat. Mus., Cozumel I., Yucatan, January): 

In general coloration like the adult, Bae differing follows: Forehead 

and crown blue, instead of white; the feathers with a narrow terminal 

margin of black. The red of the orbital region is replaced by green, 

though indicated by a few scattered red feathers, belonging to the new 

moult. The black subauricular spot is wanting, as is also the red bor- 

der of the fore-wing (campteriuwm). The three outer primary coverts are 

Proc. Nat. Mus, 85 
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green (all being intense poppy-red in the adult).* The larger wing- 

coverts and tertials margined terminally with light yellowish green. 

Family FALCONIDA. 

54. Buteo brachyurus Vieill. 

A young male, which may be described as follows: 

Young é (No. 102,855, U. S. Nat. Mus., Cozumel I., Yucatan, Janu- 

ary 24, 1885): Upper parts nearly uniform dull dusky brown, the head 

rather darker, or blackish brown, much broken by white streaking, the 

whole basal portion of the feathers being white; feathers of nape and 

upper part of back also white beneath the surface, the division of the 

white and brown directly transverse; scapulars with decidedly but in- 

distinctly lighter brown margins, these edgings inclining on some feathers 

to dull ochraceous. Outer surface of primaries uniform brownish black. 

Tail dull grayish brown, with indications, most distinct next the shaft, 

of about seven narrow dusky bands, the last of which is much broader 

than the rest. (These bands scarcely show at all when the tail is closed, 
except on the middle rectrices.) ‘Tip of tail narrowly and indistinctly 

pale brownish gray. Forehead and anterior portion of lores immaculate 

white; sides of head, including superciliary and supra-auricular regions, 

suborbital region and auriculars, streaked with white and dusky, in 

nearly equal proportion; sides of neck similarly but more broadly 

streaked, and slightly mixed on the lower portion with rusty ochraceous. 

Entire lower parts, from chin to crissum, including the whole lining of — 

the wing, axillars, and greater extent of under surface of remiges (in 
closed wing), immaculate white, the upper portion of outer side and 

whole of inner side of tibiz deep creamy buff, or light ochraceous. 

Tail slightly emarginate when closed, truncate when spread; third and 

fourth quills longest, the others succeeding in the following order: 5th, 

2d, 6th, 7th, 8th, Ist, 9th, 10th, the Ist and 8th being very nearly 

equal, however. Only three outer primaries with inner webs distinetly 

emarginated, but fourth showing an appreciable sinuation. Wing, 

10.50; tail, 6.00; culmen, .68; tarsus, 2.30 (unfeathered portion 1.35); 
middle toe, 1.40. 

\. 55. Rupornis magnirostris gracilis Ridgw. 

Asturina ruficauda SALy. Ibis, April, 1885, 193 (nee Scu. & Satv., P. Z. S. 

1869, 133). 
Rupornis gracilis RipGw. Proc, U. S. Nat. Mus. VIII, May 20, 1885, 94. 

SUBSP. CHAR.— Similar to R. magnirostris griseocauda, R1iDGW.,t but 

* Only the longest feather of the alula is present. In the adult the shortest (last) 

is red, like the primary coverts, and this feather is probably green in the young. 

t Buteo (Rupornis) magnirostris, c. var. griseocauda, RipGw., Proc. Boston Soe. N. H., 

May 21, 1874, 88.—Rupornis magnirostris (Gmel.), is a name which in all probability 

should cover a variable species, the range of which extends from southern Mexico to 

Bolivia and the Argentine Republic, and to the several more or less strongly charac- 

terized geographical races to which different specific names have been given. These 
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decidedly smaller, and with the thighs and under wing-coverts nearly or 

quite immaculate, instead of distinctly barred and spotted, respectively. 

Wing, 8.00-8.80 (average of the specimens, 8.44); tail, 6.00-6.30 (ave- 

rage, 6.13); culmen, .60-.72 (average, .67); tarsus, 2.20-2.40 (average, 

2.33); middle toe, 1.05-1.20 (average, 1.17). 

Male, nearly adult (type, No. 102,852, Cozumel, January 27, 1885): 

Upper parts nearly uniform grayish brown, the feathers with dusky shafts, 

and those of the dorsal region and wings with very narrow and rather 

indistinct paler margins, especially terminally; longer upper tail-coverts 

buff, or pale ochraceous, marked with sharply defined transverse, nearly 

reniform, spots of umber brown. ‘Tail deep brownish gray, crossed by 4 

bands of black, averaging about .50 of an inch wide, or nearly as wide as 

the brownish gray interspaces; the width gradually decreasing, however, 

from the last, or subterminal one, which is succeeded by a narrower 

races are (1) the true magnirostris, from South America north of the Amazon ; (2) As- 

turina nattereri, ScL. & SALV., from Brazil and eastern Peru; (3) Asturina ruficauda, 

Sox. & Saxv., from Central-America (Isthmus of Panama to Nicaragua); (4) Rupor- 

nis magnirostris griseocauda, Ridgw., from southern Mexico and Guatemala, and (5) 

R. magnirostris gracilis, an insular form from the Island of Cozumel. To these it may 

hereafter prove necessary to add (6) Asturina pucherani, Verr., from the Argentine Re- 

public, and (7) 4. saturata, Sel. & Salv., from Bolivia. Intergradation between two 

of the above named forms has been proven in two instances, viz., between magniros- 

tris and nattereri and between ruficauda and griseocauda, respectively ; and in the case 

of the others, the relationship is so close that intergradation may safely be assumed. 

A, saturata apparently connects nattereri with pucherani, or at least has resemblances 

to both. Some authors have refused to recognize the validity of the form which I 

have named griseocauda, on the ground that intermediate specimens connect it with 

ruficauda ; but in so ruling they utterly ignore the very distinction between species 

and geographical races, i. e., the fact of intergradation in the case of the latter. Giv- 

ing this distinction due consideration, it is found that griseocauda is just as well 

marked a race as any of the forms which have usually been ranked good species, but 

the circumstance that ruficanda and griseocauda are better represented, both numeri- 

cally and as to locality, in collections than are the others, and that intermediate speci- 

mens are consequently more numerous, has rendered its distinctness less apparent. 

The National Museum collection contains 23 adult specimens of ruficauda and griseo- 

cauda together ; and the way in which the two forms intergrade, as shown by this 

series, is as follows: 

Panama (1 specimen).—Tail-bands rufous. 

Chiriqui (1 specimen).—Tail-bands rufous. 

Costa Rica (8 specimens).—Tail-bands rufous in 4, chiefly rufous in 3, and gray 

mixed with rufous in 1. 

Nicaragua (5 specimens).—Tail-bands with rufous predominating in 1, with gray 

predominating in 4. 

Guatemala (1 specimen). —Tail-bands gray, but much tinged with rufous, especially 

on lateral feathers. 

Yucatan (5 specimens).—Tail-bands gray in all; in 3 of them, the basal portion of 

the outer web of lateral rectrices mottled with pale ochraceous, and in 2 others the 

same portions tinged with rufous. 

Tehuantepec (1 specimen).—Tail-bands gray, the outer web of lateral rectrices tinged 

with rufous at base. ” 

Vera Cruz (1 specimen, from Mirador).—Tail-bands gray, the basal portion of the 

rectrices (except middle pair) tinged with rufous. 
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band of brownish gray, gradually passing into dull whitish at the ter- 

minal margin; extreme base of the tail (concealed by the coverts), 

buffy white, this becoming ochraceous-buff on the basal portion of the 

two lateral rectrices, on which this color occupies nearly the basal 

third. Primaries brownish dusky, all except the three outermost with 

a greater or less number of quadrate ferruginous spots, disposed in 

transverse bands. Whole side of head uniform grayish brown, some- 

what paler than the pileum ; extreme anterior portion of the forehead 

dull whitish. Chin and upper part of throat dull white, marked with 

narrow cuneate streaks of grayish brown; lower part of throat light 

buff, marked with similar, but larger streaks; jugulum and upper part 

of breast with grayish brown prevailing, but the feathers much spotted 

or otherwise marked on the edges with buffy white, forming broken or 

irregular longitudinal stripes; rest of lower parts buffy white, the en- 

tire sides, lower part of breast, and upper part of abdomen marked 

with sharply defined transverse spots, or broad, somewhat reniform, 

bars, of umber brown. Tibizw deep ochraceous-buff, the upper half 

(or more) of the outer side marked with narrow bars of brown; crissum 
deep creamy buff, passing into buffy white on lower tail-coverts ; lining 

of the wing light buff, sparsely marked with a few small spots and 

streaks of brown. Bill dusky, clouded with light horn-yellowish ; feet 

apparently deep yellow in life. Wing, 8.20; tail, 6.00; culmen, .67; 

tarsus, 2.35; middle toe, 1.08.. 
Female, nearly adult (No. 182,849, U. S. Nat. Mus., Cozumel, January 

27): Almost exactly like the male, as described above. Wing, 8.70; 

tail, 6.20; culmen, .70; tarsus, 2.35; middle toe, 1.15. 
foung 3 (No. 102,853, U. S. Nat. Mus., Cozumel, January 27): Upper 

parts much as in the adult, but pileum streaked with buffy white, the 

brown spots on upper tail coverts less transverse, or more cordate, and 

the brown tail-bands narrower and less grayish, a fifth rather indistinct 

dusky band showing beyond the tips of the upper tail-coverts. Prima- 

ries without ferruginous markings, but spotted, in transverse bands, 

with grayish brown instead. Lower parts pale buff, approaching white 

anteriorly, with no transverse markings, but the throat, jugulum, 

breast, and sides marked with longitudinal guttate and Janceolate 
stripes and streaks of deep brown, these streaks largest and broadest 

on the sides, smallest on the throat. Tibia ochraceous-buff, marked on 

the outer side with a few small cordate and triangular spots of grayish- 

brown. Wing, 8.00; tail, 6.00; culmen, .60; tarsus, 2.35; middle toe, 

$2: 

Young 2 (No. 102,848, U. S. Nat. Mus., Cozumel, January 23): EKs- 

sentially like the young male, as described above, but stripes on breast, 

etc., broader and rather paler brown, the markings on sides and flanks 

in the form of spots, arranged in chain-like series. Wing, 8.35; tail, 

6.20; culmen, .70; tarsus, 2.40; middle toe, 1.10. ; 
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-++ 56. Urubitinga anthracina Nitzsch. 

One specimen, a fine adult, shot while feeding on a Curassow (Crax 

globicera?). 

Family COLUMBID. 

[57. Columba leucocephala Linn. Devis collection. ] 

[58. Engyptila jamaicensis (Linn.)? Devis collection. ] 

+59. Columbigallina passerina (Linn.). 

Two specimens. 

460. Columbigallina rufipennis (Bp.). 

Two specimens. 

Family CRACID Ai. 

61. Crax globicera Linn.? 

- Only a few remiges of a female specimen, upon which a Urubitinga 

anthracina had been feeding. These feathers are different from the 

corresponding ones of any example of C. globicera in the National Mu- 

seum collection, but the latter species itself varies so much in coloring 

that nothing can be decided as to the status of the Cozumel bird without 

a complete specimen, or perhaps a series of specimens. 

Family ARDEID A. 

62. Garzetta candidissima (Gmel.). 

A fine adult, in full nuptial plumage. 

Family CHARADRITDA, 

63. Oxyechus vociferus (Linn.). 

One specimen. 

Family SCOLOPACID A. 

64. Attitis macularius (Linn.). 

One specimen. 

In order to show the complicated relationships of the Cozumel bird 

fauna, the following list is presented, including all the species known 

to have been found there to date, together with their geographical dis- 

tribution: 
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ee ww) 

. Polioptila ccerulea (Linn.) 

. Harporhynchus guttatus, Ridgw ------ * 

. Mimus gilvus gracilis (Cab.)..---.-.---|..---- * 
. Galeoscoptes carolinensis (Linn.) 
. Melanoptila glabrirostris, Sel 

. Troglodytes beani, Ridgw ...---------. * 

. Mniotilta varia (Linn.) 
. Compsothlypis americana (Linn.)..---..|..----|......|.....- 
. Dendroica petechia rufivertex, Ridgw .| * 
. Dendroica virens (Gmel.)---.---..-- 
. Dendroica cverulescens (Linn.) 
heDendroicaymacnlosay(Gmels) ress sass | eee ee loosen aoe ate 
. Dendroica dominica albilora, Baird 
~ Dendroicaipalmarumea(Gmels) cess seme ese leases * 
Pe Wendroicardiscolor: (Valellls) ee scree eee eee * 
. Seiurusnoveboracensis notabilis, Ridgw 
. Seinrus aurocapillus (Linn.) .......---- 
. Geothlypis trichas occidentalis, Brewst 
. Sylvania mitrata (Gmel.) 
. Setophaga ruticilla (Linn.) 

. Certhiola caboti, Baird..-..--.:..-..--. * 

» Wireo cinereus, Ridgw..-2-----<-<----- * 
. Vireo flavifrons, Vieill 

e WareowDaITdi Rd oWe-sace- esse eelcce ste Bc 
. Cyclorhis insularis, Ridgw-...-...----- * 

. Spindalis benedicti, Ridgw......-.--.-- ay. 
. Piranga roseigularis, Cabot ..--........ | 

. Ammodramus savannarum passerinus 

. Passerina cyanea (Linn.) 

. Passerina ciris (Linn.) 

. Huetheia olivacea intermedia, Ridgw.-.; * 

. Cardinalis cardinalis saturatus, Ridgw.| * 

. Tyrannus dominicensis (Gmel.) 

. Tyrannus melancholicus couchi (Baird) 

tan or coast of Honduras. 

ing in West Indies. 

Peculiar to Cozumel and Yuca- Peculiar to Cozumel. 
| North American species winter- 

Fam. SYLVUDZ. 

Fam. MIMID&. 

Fam. TROGLODYTID&. 

Fam. MNIOTILTIDA. 

es eee ee ee 

Fam. C@REBIDZ. 

Fam. VIREONIDZ. 

Vireo noveboracensis (Gmel.) .......--. 

Fam. TANAGRIDZ. 

Fam. FRINGILLIDA. 

(OWAISS) ae Peres a ae oe eee * 

Fam. ICTERIDA. 

. Dolichonyx oryzivorus (Linn.)......--. * 

. Icterus cucullatus, Swains 
. Quiscalus macrourus, Swains 

Fam. TYRANNID®. 

ing in Middle America. 

39. Myiarchus platyrhynchus, Ridgw -.-. # Soe eel kes || eee 
40. Contopus schottii, Lawr.?........-.-..|...-.. Go ta | | Ra 
41. Empidonax gracilis, Ridgw........._.. WE ae ors SN] Seton re hae 
42; Wlaimeamantinica (Guinn:)?22-5..2s-cee| ses deal se ecasleemoseleeeeee 
43s) MlaineamplacenssSolat ossacs sccwac ccc salmon elles alles ersten | eeenerne 

| North American species winter- 

ter- 

pecies win 

ing in both West Indies and 
North American s 

Middle America. 

: ~ 
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1A peculiar species in Cuba (P. lembeyi). 
2 Not yet found in Yucatan. 
3 The typical form resident in West Indies. 
4 Known only from Cozumel and Yucatan, 
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ing in West Indies. 

tan or coast of Honduras. 
ing in Middle America. 

ing in both West Indies and 
Peculiar to Cozumel and Yuea- | North American species winter- North American species winter- North American species winter- 

Middle America. 
Continental (tropical) species. Genus peculiar to West Indies. Peculiar to Cozumel. West Indian species. 

| Genus not represented in West 

Indies 

Fam. CONTINGIDA. 

44. Hadrostomus (undetermined) .-.----..-. Re Sees pee oes ee ca eclarcscc areal tee ae| ce temc |e cele) em ee 
45. Attila cozumele, Ridgw..------------- eas S a4) Gonser Seeces CEedsose leeee Pecosc EEaEae * 

Fam. TROCHILIDA. 

46. Trochilus colubris, Linn . Semele 
47. Lampornis prevusti thalassinns, Ridgw < 

- 48. Chlorostilbon forificatus, Ridgw we oeees 

Fam. PICcIDA. 

AQmsOrvopa bes: SCalarisn (Wit) < ona tee cise 4 fe cens jemanieel se stee ase cee [eeecme-iseeete Lae eee * 
50. Centurus dubius leei, Ridgw -.--..----. Mi SOS | eae o Sorc ames | sesame leeds seemealeeenes 
51. Centurus rubriventris py gMBUS; Ridaw)|" Fs See ees ols |s os esis cll ecos esses |tesees|saceels: 

Fam. CUCULIDZ. 

52. Crotophaga ani, Linn.-......-.--.----- LET | poets fe “in| ae ee Ge SP esescd|[sqosce|eesoce 

Fam. PSITTACIDA. 

53. Chrysotis xantholora, Gray..-......--.|..---. We ee Soy ne [ee MAL | Sate 2 ee el oe tl ceo olen 

Fam. FALCONIDA. 

54. Buteo brachyurus, Vile Ue we ciek eerste ne stems teeeeey| cae mie cle ces lmiece temas eee ge eeeseced Secs 
55. Rupornis magnirostris PracilisiRid oy See oes Slee oe cll see eee l|lee ocr ora ae ctepee | ae aoinl| ce tate oll Mole eins 
56. Urubitinga anthracina, “Nitzsch Sere Sete eecororstal| cecere mele Seca me cectetal |e monroe x91 We, re rte 

Fam. COLUMBIDA. 

baencolumbalencocephalas Linn’ =<. os. -nscase<)ssaecnilccccccyice acnelscer cscs Realltere dicta cttleersmy ch litera mee 
beebn oy pila jamaicensis) (inns)? 2.242 sls seeslseece- (esse casce (cscs. nn Lal neers | Seeceal reece 
So ucommpbicallina passerina: (inn:)'.2-5.|ss-.--|seccce|-s-2>-|s2-c0-] sen aee * i eens Papen 
6OsColumbigallinaraipennisi(Bonap:)----|22----lsssee=loseee-\e-c2-4|on----0-|sacees Wife oad eens 

ae CEAcDe. 

Fam. ARDEIDA. 

G2 Garnzeubacandigissima: (Gme).)f2occmace|saccen|eeeets|eseeocleasoac|eemee cee 2 Me Wiles ta] seems 

Fam. CHARADRIUDZ. 

Gs.Oxyechus! vociterus) (inn:)\=-<- 5-5. -<-||-5--2-|e=<22-|2-0s== lesSace FN aisl| cies | ejam sie al | yen 

Fam. SCOLOPACID#. 

G4aeAChinsnmacwlarins (Winns) ees s.<ce ccc Socasc| ene cclles sae ane ne Leweidicie costs swe metalell cise Sic 

1 The West Indian bird possibly distinct, as U. gundlachi (Cab.). 
2—H. gaumeri, Lawr., but apparently not sufliciently distinct from the Jamaican bird. 

RECAPITULATION. 

SpPecios-Ol subspecies; peCUlAar 10) COZUMEC! = sense ee a se Sas see scene ciniee sclestesticcics = aciseninin 19 
Species or subspecies peculiar to Cozumel and Yucatan or coast of Honduras..--..-----.--------- 5 
NorthrAmerican species; wintering, in: Wiest, Indies). 52:22.) «520 caceeree winclcsmdecisoe cee sacensecsce 4 
North American species wintering in Mird dle%Atm erica mess cese = so ase e eee mn eisiseinic ote asim <'zcicies 12 
North American species wintering in Middle America and West Tudics SSO SOROS hee CEES ce 8 
West Indian species - Se eee aioe eae cle eae oem alo ate ela tninhe a'ai-einiate RL: 
Spe cies common to Middle America and West Indies. -...--.:--.----c+s+--ce-ccseecesecceescceseee 3 
Continentalegero pical) Species ~-s<c-5 aes see oe Sete nee ere eee oe oe eet wero e nen acsp acest cscemmers 8 

PRO eae 2 apo ta ays eta tise tactics Seee wid cls sal aa wena ce Meise secant ce cetocaicsesdecss see ceccescaee 64 

Generagme char to westulndieg 52-2 82k so ao8et coe cee cme eat eee cs os ae eeban ce ede can vidw acme cee 1 
Cencramat, reuresentedin NWOst Indies sec iscenas cm eceelee sarsesaale gacr cegtecescnd acs caeeceegitene 14 
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CONTRIBUTIONS TO THE HISTORY OF THE COMMANDER ISL- 

ANDS. 

No. 5.—DESCRIPTION OF A NEW SPECIES OF MESOPLODON, M. STEJNEGERI, OB- 

TAINED BY DR. LEONARD STEJNEGER, IN BERING ISLAND. 

By FREDERICK W. TRUE. 

(Accompanied by two figures. ) 

Among the specimens collected by Dr. Leonhard Stejneger in the 

Commander Islands in 1883 is the cranium of a young Mesoplodon, 

which belongs to a species apparently hitherto undescribed. The skull 

is quite badly water-worn. The tympanic and malar bones are wanting 

and the pterygoids are very imperfect. The beak apparently wants a 

few millimeters of its original length. 

In his admirable monograph of the genus Mesoplodon, Professor 

Flower succinctly contrasts the characters of the different species. The 

characters to which he draws attention concern the basi-rostral groove, 

the maxillary and premaxillary foramina, and the teeth. .The char- 

acters of the teeth cannot be brought into service in connection with 

our specimen, since the mandible is unfortunately wanting Following 

Professor Flower, the known species may be divided into two groups: 

(1) those in which the basi-rostral groove is absent or slight and the 

foramina of the premaxillary and maxillary bones are level; and (2) those 

in which the groove is deep and the premaxillary foramen is behind the 

maxillary foramen. Between these two groups the Bering Island skull 

is intermediate, for while the basi-rostral groove is absent, the premax- 

illary foramen stands behind the maxillary foramen. 

In general proportions the Bering Island skull agrees closely with J. 

Hectori, as is evident from the following table of comparative measure- 

ments: 

M. Hectori. From Flower. M. Stejnegeri, sp. nov. No. 
(T. Z. S., X, p. 424). | 21112. 

Measurements. | i 

Millimeters. | Hundredths. | Hundredths. | Millimeters. 

Aion Nees So ooo oocaeSensc hoster oaoaena 567 100. 0 100. 0 633 
Length GATES | SRR) pte ae 2 ee ee 320 | 56.4 55. 8 353 
Breadth of beak at base of notches ..... Peas 135 23.8 21.2 134 
Breadth of beak at its middle -...-..-.....-- 37 6.5 | 166: 46 
Greatest breadth of premaxille proxi- 
MDL yg ee eee Gee eee cee eee 117 | 20.6 | 18. 6 118 

Breadtitof anterior nares: --- 2 -sses54-52--2- 51 8.9 | &.8 56 
Extremity of beak to hinder margin of ptery- 
foids in Median dine. 2). 225. 5 Sel ses ti 1 442 | 08s Oo | Sas Sat ea eee eee eee 

Greatest height of cranium from vertex to | 
pteryg TOI Shee ee eee. 5 ee ee 241 42.5 42.9 272 

Breadih between centers of upper margins | 
HEGENIKE ER ear enQbe JOT Tn CpaSea mene caer i 235 | 41.5 44.1 279 

Breadth between zygomatic spurs of squam- 
(eh ee seca FB e Sen Rene Den Ones sere 259 | 45.7 | 44.6 282 

Breadth of occipital ‘condyles SceD oH pada ss =' 92 16.2 15.8 100 

Though the skull figured by Professor Flower (l. ¢., pl. xxi, fig. 45 

Ixxii, fig. 4) is somewhat smaller than ours, the two appear to. be of 

about the same age, and comparisons of part with part are therefore 
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admissible. In M. Hectori, as figured by Professor Flower, the pre- 

maxillary foramen lies in a groove, which is considerably prolonged 

anteriorly. In our specimen the groove extends behind but not in front 

of the foramen. The premaxille themselves begin to assume a per- 

pendicular position immediately in front of the foramen. In these re- 

spects the Bering Island specimen shows some affinity to M. Grayi. The 

lateral expansion of the proximal ends of the premaxille is relatively 

less in M. Hectori, much less than in the other species. The extension 

of these bones on the horizontal surface of the maxilla opposite the 

nares is much less than in M. Hectori. The palatine bones are well 

developed and extend in front of the pterygoids on the‘‘palate.” The 

vomer is visible in the middle third of the lower surface of the beak, as 

in M. Hectori. The exposed portion is 66 millimeters in length. 

Viewed from the side, the contour of the occipital in the Bering Island 

specimen is seen to be very decidedly less convex than in UM. Hectori, 

as figured by Professor Flower. The occipital would appear to be flat- 

ter than in any of the known species of the genus; superiorly it is 

concave. Though the sides of the beak are much broken, it is evident 

that there is no basi-rostral groove in this species. 

A section of the beak at the middle has an outline quite different 

from any of those figured by Professor Flower (J. ¢., p. 422). Omitting 

the intermaxille, which stand vertically, the outline of the remainder 

of the section is approximately a circle. 

As this species appears to be distinct from any hitherto described, I 

propose for it the name of Mesoplodon Stejnegeri, in honor of my es- 

teemed friend, the eminent naturalist, Dr. Leonhard Stejneger. 

Diagnosis of Mesoplodon Stejnegeri, sp. nov. 

Iixternal form unknown. 

Skull.—Brain-case little less than half the length of the skull. No 

basi-rostral groove. Premaxillary foramen posterior to the maxillary 

foramen. Premaxillary bones not grooved in front of the foramen, as- 

suming a nearly vertical position anterior to the middle of the beak ; 

not greatly expanded laterally back of the nares. Occipital bone plane 

above the condyles, concave at the vertex. Exposed portion of vomer 

less than one-fifth the length of the beak. 

Habitat: Bering Sea. 

WASHINGTON, September 25, 1885. 

A NOTE UPON THE HYPEROODON SEMIJUNCTUS OF COPE. 

By FREDERICK W. TRUE. 

The skeleton upon which Professor Cope based his Hyperoodon semi- 

junctus having recently been transferred, through the courtesy of Dr. 
G. E. Manigault, curator of the Charleston College Museum, to the 

national collection, I have taken pains to examine it with the special 

view of determining if possible the identity of the species, 
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The specimen is very young. Inthe skull the basi-sphenoidal suture 

is open and the outlines of the elements of the occipital bone are still 

faintly marked. All the bones are very brittle and many are badly 

broken. Phalanges and pelvic and hyoid bones are wanting. 

I find no flaw in the brief original description by Professor Cope. 

Of the 10 pair of ribs, however, that belonging to the right side has 

been lost. The total number of vertebre is 47, but the last three are 

restorations in wood. About that number are needed, however, to prop- 
erly complete the backbone. 

The specimen is unquestionably a Ziphius, and the opinions of Pro- 

fessors Flower and Van Beneden in regard to it are, therefore, sustained. 

Whether it is distinct from Z. cavirestris or not I am unable to de- 

termine. My observation leads me to believe that in this genus the 

changes in the conformation of the skull in front of the anterior nares, 
as a consequence of age, rival those affecting the maxillary crests in 

Hyperoodon. ‘There appears to be a progressive excavation or absorb- 

tion of the bones lying in the median line of the upper surface of the 

beak, accompanied by introvertion of the premaxille and a rounding off 

of the extremity of the beak. Until it has been determined how far 

these changes are due to age it wonld seem impossible to decide upon 

the real number of existing species. It is perhaps desirable that the 

Charleston specimen should for the present be known as Ziphius semi- 

junctus. 

In general form and proportion the skull approaches most closely 

the Z. Gervaisii of Duvernoy (fig. in Van Beneden and Gervais, Osteog. 

Cétacés, pl. 21, figs. 1-6). Itis least like the Z. indicus of Van Beneden. 

Its proportions are as follows: 

Measurements of the skull of Ziphius semijunctus (Cope). 

[No. 21,975.— Type —.] 

Mili. || Milli- 
Measurements. meter | Measurements. TGS 

| 
Wo palulen othe seen eee eee eerie er 797 | Breadth between hinder margins of tem- 
Menethy of beak wea ten ene ae eras 466-||\' "poral fossssa5- soos 2 aane eee eee 244 
Breadth of beak at base of notches.-...- 252 || Length of temporal fossa.....---------.- 124 
Breadth of beak at its middle...-...--.-- 82 || Depth of temporal fossa....-- ------.2-. 72 
Height of beak at its middle. -.....-.----- 54 || Total length of mandible.-.-.-...--...--. 678 
Breadth of premaxillz at same point----- 40 || Length of symphysis of mandible-..---. 
Greatest breadth between outer margins | Length of tooth-row of mandible -..---.-- 

of premaxille proximally .......-..... 147 || Depth between angle and coronoid pro- 
Menohh ot tooth-line. 52s: 22. -62 s=ee- 5 5% COBS4 tah oa. os eee ee se ee 134 
Last tooth to base of maxillary notch. --. Total length of mandibular tooth.-.-.---. 46 
Tip of beak to anterior margin superior Greatest diameter of mandibular tooth. - 11 
NaS Neo PEHIN Peer ee ee ner ae =e Vertex to lower margin occipital con- 

Tip of beak to end of crest of pterygoid dyles.< 252-2 -22i62e% ste ess. eee eee 280 
IMUMe dan INC le = mania mises aaa 620 || Horizontal length of nasals-.-....-..--..-- 95 

Breadth between orbital processes of Greatest width of both nasals.......----- 57 
THIEN. oo s passonose cos secsnaogsocdecs 395 

WASHINGTON, September 25, 1885, 
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FRESH-WATER SPONGES FROM MEXICO. 

By EDWARD POTTS. 

Meyenia plumosa, Carter, var. Palmeri, n. vy. 

Sponge (as seen in a dry state) dark brown, massive, attached to and 

surrounding the dependent branches of small trees, whose stems are 

flooded by the spring freshets. Texture very loose, and when dry so 

brittle that the dermal surface cannot be satisfactorily examined. (The 
impression conveyed by the interior appearance of this sponge is that 

it is made up of an infinite number of radiating confluent branches.) 

Gemmule large, numerous throughout the deeper portions of the 

sponge; subspherical or ovoid, surrounded by long birotulates imbedded 
in a granular crust. 

Skeleton spicules straight or slightly curved, mainly cylindrical but 

gradually sharp-pointed, sparsely microspined. . 

Dermal spicules irregularly stellate as in the typical species, but in 

the specimens examined much fewer in number. They vary from sim- 

ple acerates with one or more long divergent branches to beautiful ra- 

diate spherical bodies whose rays are nearly equal, spined, and capitate 

by reason of recurved spines at their extremities. Another form of 

spicule, probably also dermal, of which several are seen upon nearly 

-every slide prepared for microscopic examination, is very difficult of 

description. It may be said to be composed of an irregular series of 
smooth curved rays arising from a nearly common center, and is some- 
what suggestive of a hedgehog or Scotch terrier. 

Birotulate spicules pertaining to the gemmule, in length about three 

times the diameter of the supported rotules; shafts cylindrical, plenti- 

fully spined; spines long, conical. 

Outer surface of rotules convex, 

margins lacinulate; ends of in- 

complete rays obtuse, recurved. 

Sponge masses subspherical, 

reaching five or six inches in di- 

ameter. 

The plate represents: a, skele- 

ton spicule; b,c, ¢, birotulate spic- 

ules of the gemmule; d, d, ends 
or rotules of the same; ¢, ¢, e,/, 

dermal spicules; g, g, abnormal 

forms frequently observed. The 

spicules are magnified 200 diam- 
eters. 

This sponge, collected by Dr. Edward Palmer along the banks of the 
Colorado River, near Lerdo, Sonora, in Northwestern Mexico, about 
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59 miles SSW. from Fort Yuma, California, is a valuable addition to 

the sponge fauna of this continent, and interesting from the fact that 

the typicalspecies, M. plumosa of Carter, has heretofore only been found 

in his original locality, the rock water-tanks of Bombay, East Indies. 

That it should skip a whole hemisphere and only be found the second 

time at its own antipodes is indeed remarkable. 

The lower reaches of the Colorado of the West extend for miles through 

a region described by the collector as ‘‘ the hottest, driest, and most 

barren in the United States,” whose “ vegetation consists of mesquit, 
cacti, and the screw-bean, Strombocarpus pubescens.” Its normal border 

lands are known as the “ first” and “second” *‘ bottoms,” of which the 

latter is the higher and of course more distant ftom the channel. By the 

frequent changes in its bed, however, the river cuts through these, and, 

washing away the one and filling up the other, reverses their physical 

conditions. Upon the “ second bottoms,” then, said to be only reached 

to any considerable depth by the annual floods occurring during parts 

of May and June, and not to continue flooded more than six weeks at a 

time, the screw-bean abounds. It is described as a small tree of the 
general appearance of a peach tree, but with more slender drooping 

branches. More or less of an alkaline deposit whitens the ground upon 

which they grow, and the approaching traveler is puzzled to see in 

strong contrast with it hundreds or even thousands of dark masses, 
‘‘ like wasp’s nests,” suspended two or three feet above. 

It was this conundrum that confronted Dr. Palmer during his recent 

visit, and the answer we have in the sponge before us. From the Ama- 

zon River in the tropics to the waters of Maine and Nova Scotia in 

the temperate regions of the north, sponges have long been known to 

affect the pendent branches of stream-bordering bushes; but it is un- 

likely that they have ever before been observed in such quantities sus- 

pended for nine or ten months of the year over land parched and deso- 

late. 
On referring to the earlier descriptions of his discoveries by H. J. 

Carter, Esq., F. R. S., we find that though he collected this species on 

two or more occasions, the fragments were always found detached from 

their place of growth and floating upon the surface in the water-tanks 

referred to, about one month after the rainy season had commenced. 

He believed that the vitality of the gemmules was preserved during the 

dry season, notwithstanding their exposure to the sun and desiccating 

winds, and that their germination after the water had again reached 

them was followed by a very rapid growth of new sponge. This would 

seem to have been the case also with the present variety, as, accord- 

ing to the reports of the collector, the masses could not bave been sub- 

merged for a greater period than six weeks in any one year. Whether 

the whole bulk as now seen was attained during a single season, or is the 

cunulative result of several annual growths of the persistent masses, 

gannot now be determined. 
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It is worthy of notice that M. plumosa and this variety V.Palmeri, 
differ from all other known fresh-water sponges by the presence in them 

of a compound or substellate dermal spicule. The spiculie of the der- 

mis throughout the group are generally minute, spined acerates; in 

M. Everetti, Mills, we find them as minute birotulates. In this species 

the two forms seem to be combined; the spines have become central 
and prolonged, while their capitate extremities suggest the rotules of 

the last-named species. 
Of the six sponge masses from the above locality, sent by the Smith- 

sonian Institution for examination, the smallest was somewhat fusiform 
in shape and proved to belong to a different species—Meyenia cratert- 

forma, Potts—heretofore found along the eastern border of the United 

States. In it alone the mass was not darkened by the presence of some 

pervading vegetable parasite. 

DESCRIPTIONS OF NEW FISHES OBTAINED BY THE UNITED 

STATES FISH COMMISSION MAINLY FROM DEEP WATER OFF 

THE ATLANTIC AND GULF COASTS. 

By G. BROWN GOODE and TARLETON H. BEAN. 

A preliminary study of the collections of deep-sea fishes made under 

Government auspices has brought to light many new forms, some of 

which are here described in advance of their consideration in a final 

report nowin preparation upon the extensive materials brought together 

by the combined efforts of the U. 8. Fish Commission and the Museum 

of Comparative Zoology. Only the species secured by Fish Commis- 

sion vessels are at present referred to, the rest being reserved for future 

discussion. 

Aphoristia diomedeana, n. s. 

The species is described from a specimen (No. 37347) from Albatross 

station 2414 (latitude 25° 04’ 30” N., longitude 83° 21’ 15” W.; depth, 

24fathoms). Its length is 140 millimeters to base of caudal. The body 

is somewhat slender, its greatest height (43™™) contained 3% times in its 

length without caudal. 

Seales moderate, somewhat loosely fixed, pectinated; about 85 in a 

longitudinal, 35 in a transverse, series. Jaws and snout covered with 

small thin scales. 
Length of head contained 52 times in the standard length. Length 

of snout 5 times in that of head. Eyes moderate, equal, very close to- 
gether, without intervening scales; the upper eye is directly above the 

lower one, and is distant from the dorsal outline an interval equal to 

its own least diameter; diameter of eye in length of head 6 times. 

Mouth oblique, curved, its angle in the vertical through the front 

margin of the eyes; length of gape equal to that of snout, and con- 
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tained 5 times in that of head. Teeth very feeble. Nostrils tubular, 
nearer to eye than to tip of snout. 

Dorsal origin in the vertical through middle of eyes; the fin contains 

96 rays, including half of caudal, the length of the longest 33 times in 

greatest height of body. 

Distance of anal origin from snout 44 times in total length; the anal 

contains 79 rays, and its greatest height is equal to that of the dorsal. 

Length of median caudal rays contained 10 times in total length. 

Distance of ventral origin from snout 6 times in total length ;*the 

ventral is separated from the anal by a distance equal to one-third the 

length of head; its length is contained 23 times in that of head ; it con- 

sists of four rays. 

Color uniform gray, lighter below, the scales above somewhat me- 

tallic in luster. The last fourth of the dorsal has three oblong black 

blotches somewhat larger than the eye; the anal with four similarly — 

placed. In the young there is a slight brownish marginal line upon 

each scale, and an appearance of indistinct cloudings of brown upon 

the colored side. 

Radial formula: D. 96; A. 79; V.4; scales 85-35. 

Aphoristia pusilla, n. s. 

The species is described from the following specimens collected by 

the steamer Fish Hawk: 

No. 28730, latitude 40° 07 48” N., longitude 70° 45! 54”” W., 55 milli- 

meters long, with specimen 28778, latitude 40° 01’, longitude 69° 56’. 

The body is slender, lanceolate, its greatest height contained 34 times 

in its total length. The scales are small, strongly and sharply dentic- 

ulated, 85 to 90 in a longitudinal and 38 in a transverse series. Jaws 

and snout entirely covered with scales. 

The length of the head is contained 5 times in total length; the 

length of the snout in that of the head 54 times, and equals the diame- 

ter of the eye. 

Eyes small, very closely approximated, in the same vertical line. 

The nostril is tubular, placed midway between the lower eye and the tip 

of the snout. 

Mouth small, oblique, curved, its posterior angle under the anterior 

margin of the pupil of the lower eye, the length of its gape in that of 

the head 42 times, in greatest height of body 62 times. Dentition 

feeble. 

The dorsal fin begins in the vertical through the pupils and is com- 

posed of 78 rays; its greatest height is contained 22 times in that of 

body. : 

The anal is separated :from the snout by a distance about equal to 

the height of the body, and 7 times the length of the snout. It has 

70 rays; its greatest height equals one-third that of body. 

The median caudal rays are short, their length contained eleven times 
in total. 
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The distance of the ventral from the snout is contained about 45 

times in total length of body; its length equals twice the diameter of 

the eye. Its distance from the anal equals twice the diameter of the eye. 

Color, light-brown, with six or seven cross-bars of slightly darker 
hue. Blind side light. 

Hemirhombus fimbriatus, n. s. 

The length of the individual described, to origin of middle caudal rays, 
is 215 millimeters. 

Body elliptical; its height (102™™) nearly half the body length. 

Scales cycloid, about 70 in the longitudinal series, 25 or 26 in the 

vertical series above the lateral line, 31 below. he lateral line is 

slightly curved over the pectoral, the length of the are of the curve 

contained 34 times in its straight portion. Vertical fins not sealy. 

Length of head (61™™) about 34 times in standard length. Length 

of snout (114™™), 54 tines in that of head. 

Mouth very large, with upper jaw strongly curved, lower jaw included. 

_ The length of the maxillary (30™™) equals half the length of the head. 

The lower jaw extends behind the vertical through the posterior margin 

of the eyes; its length (46™™) equal to that of postorbital part of the 

head, and contained 6 times in the total length. Edge of mandible and 

margin of suboperculum provided with a pointed flap of thin integu- 

mentary tissue. Gill-rakers very short, tubercular; about 9 on the an- 

terior arch below the angle. The upper eye is placed at a distance from 

the dorsal profile equal to half its own diameter, which is a little more 

than one-fifth the length of the head, and is equal to that of its mate. 

Hyes in the same vertical and separated by an interspace equal to one- 

fourth the orbital diameter. Interorbital ridge low. 

Nostrils on the line of the interorbital ridge; the anterior is equi- 
distant from the tip of the snout and the margin of the upper eye; it is 

in a very inconspicuous tube, provided with a slender filament about 

one-third the length of the snout. The posterior nostril is separated 

from the anterior one by a space equal to one-fifth the length of the 
snout. 

Teeth uniserial in both jaws, some of the anterior ones in the upper 

jaw being much larger than those following, while those in the lower 

jaw are still larger than these. Some of the teeth in each jaw are de- 
pressible. 

The dorsal fin begins on the snout, in advance of the nostrils; the 

first ray longer than the second. The longest rays are behind the 

middle of the fin, their length (26™™) one-fourth the height of the body. 
Highty rays compose the fin. 

The anal fin begins under the axil of the pectoral. Its longest rays 

behind its middle, their length (30™™) greater than that of longest dor- 
sal rays. It contains 60-61 rays. 

Caudal with middle rays produced, the length of the median rays 

(45™™) contained 43 in total length. 
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The greatest length of the pectorals (39™™) is contained 543 times in 

total length. 

The ventral of the colored side is on the ridge of the abdomen, on a 

line with its mate, which is slightly removed from the median line. Its 

distance from snout (56™™) a little more than one-quarter the length of 

the body. Its length (23™™) equal to half the length of median caudal 

rays. The ventral of the blind side is continued by a thin membrane 

to the vent, which is slightly distant from the edge of the abdomen, 

and behind the origin of the anal. 

Color, grayish-brown ; the dorsal and anal fins each with two round- 
ish dark blotches upon their posterior halves, which are slightly larger 

than the eye. <A similar dark blotch upon the middle of the caudal, 

sometimes with smalier blotches irregularly placed near its outer 

margin. 

Pectoral, with a very narrow dark band near its base; the whole of 

its outer half is marked by a dark blotch, reticulated and mottled with 

lighter; the intervening portion is pearly-white, with dark specks upon 

the ee Blind side cream colored. 

D. 80; A. 60-61; P.10; V.6; C. 16. 

List of specimens. 

Catalogne Station. North latitude. l paver a: Fathoms. Collector. Remarks. 

© 4. 40 (oy ff 

37330 2403 28 42 30 85 29 88 alba .| Type. 
37331 2407 28 47 30 84 37 ye el ee do)..22-e: 2 specimens. 

The examples obtained are all from the Gulf of Mexico, between the 
delta of the Mississippi and Cedar Keys, Florida. 

Citharichthys ventralis, n. s. 

Extreme length of specimen described (117™™). It is from Albatross 
station 2386, north latitude 29° 15’, west longitude 88° 06’, depth 60 

fathoms. The catalogue number is 37343. 

The height of the body (50™™”) is contained about 24 times in total 

length without caudal, and is equal to about 44 times the length of the 

tail (11™™), and about 9 times its thickness (55™™). 

The scales are ovate, strongly ctenoid, the longest about 3 millimeters 

in diameter, the diameter less than half that of the eye. The scales 

are firmly fixed. There are 66 scales in the lateral line (on the colored 

side), 19-21 of these in the curved portion, which is bold and sharply 

defined, and 19 above and 23 below the lateral line at the broadest 

part of the body. The length of the head (29™™) is one-fourth that 

of the body, and 3% times the diameter of the eye. The interorbital 

Space is very narrow, scaleless, its width equal to one-eighth diameter 

of eye. The length of the mandible (16™") is twice the diameter of 

theeye. The length of the maxillary (13™™) less than half that of head. 
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The dorsal fin begins on the snout upon the blind side and in advance 

of the eyes. Its greatest height (15™™) about equal to length of mandi- 
ble. It is composed of 93 simple rays. 

The anal begins under the axil of the pectoral, its longest ray equal 

to or slightly exceeding half the distance of its anterior ray from the 

snout. It is composed of 75 simple rays. 

‘Color light-brownish gray; a dark blotch, as long as the eye, on the 

anterior rays of the anal; another of lighter hue at the junction of the 

curved and straight portion of the lateral line. A few obscure blotches 

on different parts of the body. The caudal is subsessile, composed of 

17 rays; its length (24™™) a little less than half the height of the body, 
and equal to length of head without snout. 

The pectorals are inserted considerably below the origin of the lateral 

line, and close to the gill-opening. That on the colored side is composed 

of 11 rays, its length (19™™) nearly one-sixth of the total length; that 

of the blind side composed of 7 or 8 rays, the longest (28™™) almost as 

long as the head. 

The ventral consists of 6 rays. The length of the ventral of the eyed 

side (11™™) is about one-third that of the blind side (34™™). Females 
have the ventral of the blind side not enlarged. 

Etropus rimosus, n. s. 

Length of type (to base of caudal) 100 millimeters. Body pear- 

shaped, its height (54™™) slightly exceeding half its length. 

Seales large, strongly pectinated on both sides, about 41 in the longi- 

tudinal series, 12 above and 14 below the. lateral line. Lateral line 

equally developed on both sides, very slightly curved above the pec- 

toral. Head entirely covered with scales. Numerous small super- 

numerary scales between the normal scales covering their surface. 

Length of head (24™™) slightly less than one-fourth of the total length. 

Snout very short, its length (3™™) 8 times in that of head. Mouth 

very small, its cleit less than diameter of orbit, its angle reaching about 

to vertical through anterior margin of lower eye. 

The length of the maxilla (5™") somewhat less than one-fourth that 

of head. Length of mandible considerably more than one-third of the 

same length. 

Teeth well developed on blind side in both jaws, also on the colored 

side of lower jaw in front. 

Eyes moderate (7™™), their diameter contained nearly 34 times in 

length of head, placed in the same vertical, the upper eye close to the 

dorsal profile, and separated from its mate by a space less than one- 

third of its own diameter. Interorbital ridge low. 

Nostrils in line with the interorbital ridge, each in a short tube, the 
posterior being the larger.. The anterior nostril is equidistant from the 

Proc. Nat. Mus. 85 38 
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tip of the snout and the lower orbit. Dorsal fin commencing at a point 

upon the blind side of the snout in the vertical through the anterior 

margin of the eye, containing 77-78 rays, the longest somewhat behind 

the middle of the fin, its length about 7 times in total length. 

Anal fin commencing under the base of the pectoral, composed of 61 

rays, the longest post-medial, as long as the longest in the dorsal. Anal 

papilla prominent. 

Caudal fin rounded, the middle rays about as long as the head. 

Pectorals normally placed, that upon the colored side longest, equal 

in length to that of the head without the snout. 

Ventral of eyed side on ridge of abdomen, its base rather long but 

not reaching anal origin; that of blind side farther forward, its length 

equal to that of its mate, and a little more than one-tenth of the total. 

Vent at the anal origin slightly lateral. 

Color, gray, hoary above with a few irregularly placed indistinet 

brownish blotches, none of which are larger than the eye. White below. 

Radial formula: D. 77-78; A. 61; V.6; P. 9-11; C. 17; scales, 41. 

The types are numbered 37332 ; they are from station 2408, Albatross, 

north latitude 28° 28’, west longitude 84° 25’, depth 21 fathoms. 

Macrurus caribbzeus, n. s. 

Many specimens of this new species were obtained by the Albatross. 

The type, number 37333, is selected from a number obtained at Station 

2377, in the northern part of the Gulf of Mexico, at a depth of 210 

fathoms. Its length is 290 millimeters. . 

In general appearance it resembles M. atlanticus, from which it may 

be quickly distinguished by its sharper and longer snout, smaller scales, 

more advanced second dorsal, and many other less prominent characters. 

The body is normal in shape, its greatest height (44™™) 64 times in 

total length. 

Scales moderate, strongly denticulated, about 124 in the lateral line, 

6 series between origin of dorsal and lateral line, and 15 or 16 series 

from vent forward to lateral line. 

Length of head (65™™) nearly 44 in total. 

Interorbital area flat, its greatest width (13™™) about 5 times in the 

length of the head. Postorbital portion of head (21™™) about 3 times 

in length of head, as long as eye, which is oval, its horizontal diameter 
(21™™), and 12 times as long as its vertical diameter (15™™). 

Snout long, thin, diaphanous, with acuminate point, its general form 

resembling that of M. atlanticus. Nostrils close to the orbit, the pos- 
terior one much the larger. 

Teeth in both jaws in viliform bands, minute. 

Barbel slender and short, its length (7™™) + that of the eye 

The maxilla extends to the vertical through middle of pupil. Length 

of upper jaw (19™™) slightly more than 3 times in length of head. 

Length of mandible (26™™) 24 times in length of head. 

First dorsal with two spines, the first minute, the second smooth, 
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elongate, and 8 rays, the last double, inserted at a distance from snout 

(72™™) equal to one-fourth of the total length. The second spine (39™™) 

reaches the fifth ray of the second dorsal. The length of dorsal base 

(15™™) equals three-fourths of the space between the two dorsals. 
The second dorsal begins in the perpendicular from the seventh ray 

of the anal and at a distance from the first dorsal (20™) about equal 
to the diameter of the eye. The longest rays are not so long as the 

barbel. It contains at least 110 rays. 

Anal inserted under the interspace between the two dorsals, its 

height equal to 4 the length of the head. It contains at least 110 rays. 

Pectoral inserted in advance of the origin of the first dorsal, its 

length (33™™) half that of the head. Its tip extends to the vertical 

from the fifth anal ray and to about the seventeenth scale of the lateral 

line. 
The ventral originates under the second spine of the dorsal, its outer 

ray is somewhat produced, extending slightly beyond the origin of the 

anal. The naked space on the breast is longer than broad, half as 

long as the eye. The distance of the vent from the origin of the ven- 

tral, equals the length of the eye. 

Color, silvery gray, with yellowish or brownish tints. 

Ss 7 North West . 
Number. | Station. latitude: longitude. Fathoms. | Specimens. 

fe} / “ > / Wl 

37333 2377 29 07 30 88 08 00 210 1 (type) 
2377 29 07 30 88 08 00 210 7 
2143 9 380 45 76 25 30 155 1 
2400 28 41 00 86 07 00 169 3 
2401 28 38 30 85 52 30 142 5 

Macrurus occa, n. s. 

The typical specimen, number 37354, is 450 millimeters long; its tail 

is injured. 
A species with an exceedingly elongate snout, nearly twice as long 

as the eye, with a black flap between the nostrils; with the angle of 

the mouth nearly reaching to the vertical from the posterior margin of 

the orbit; the head contained 3$ times in totai length and equaling 

twice the greatest height of body. The ridge of the head is very strong 

and continuous from the snout to the angle of the preopercle; strong 

supraocular and occipital ridges also present. 

Bye nearly round, its horizontal diameter 4 length of the head and 

equal to interorbital space. 

_ he ventral originates under the middle of the first dorsal, and ex- 

tends to the 4th ray of theanal. The distance from ventral origin to 

vent is contained 34 times in length of head. 

The second spine of the dorsal is weak and smooth, its length equal 

to postorbital part of head, its base slightly less than distance between 

first and second dorsals. 
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Squamation excessively rough, each scale bearing about 5 large spines 

besides many smaller ones, the median spine of the large series being 

much the largest. Five rows of scales between origin of dorsal and 
lateral line, 19 from vent forward to lateral line and 12 backward. 

Barbel 4 as long as snout. 

M. atronasus appears to be a near relation of M. trachyrhynchus, 

which has not yet been adequately described. 

The single example known is from station 2396, north latitude 28° 

34’, west longitude 86° 48’, 335 fathoms. 

Coryphenoides sulcatus, n. s. 

The type of this species, 37335, is an individual 238 millimeters long, 

taken at Albatross station 2394, with a large specimen (about 350™™) 

badly mutliated, from Blake station LX XIII, off Martinique, 472 fath- 

oms, as a collateral type. : 
The body is elongate, rapidly contracted behind the abdomen, the 

tail long and whip-like ; greatest height of body (25™™) 93 times in total 

length. | 

Seales moderate, strongly armed, each with 8-10 spinelets irregularly 

placed, the spinelets less numerous in the young, which feel bristly to 

the touch, separated by wide deep furrows (hence the specific name). 
More than 175 in the lateral line. Between origin of dorsal fin and 

lateral line 7; counting from the origin of the lateral line the number 

of scales in a distance equal to length of head is 33. Between the anal 
and vent 21-22 (counting forward from vent, 16 counting backward). 

Armature of head similar to that of body, but the scales upon the 

snout, cheeks, and chin have very feeble spines. 

Length of head (32™™) 74 times in total length. 

Interorbital area nearly flat, its length (10™") equal to diameter of 

eye, and a little less than one-third length of head. Postorbital por- 

tion of head (15™™) 14 times as long as diameter of eye. Eye circu- 

lar, in larger individual its diameter less than width of interorbital 
space, 3% times in length of head. Snout short, obtuse, scarcely over- 

hanging the mouth, its length (7™™) 44 times in that of head; in the 

larger individual it is 44 times in length of head. 

Nostrils-somewhat above level of middle of eye, the anterior one 
nearly upon the dorsal outline. 

Teeth in upper jaw in two series, the outer series somewhat enlarged; 

in lower jaw in a Single series. 

The end of the maxilla reaches to the vertical through the hind mar- 

gin of pupil in the large specimen, to that through the front margin of 

the same in the type. Length of upper jaw, including maxilla (11™™), 

about 3 times in length of head. Length of mandible (13™™) equal to 

one-half the height of the body. Barbel (4™™) 25 times in diameter of 

eye; in the large specimen it is half as long as the eye. 

Gill-rakers rudimentary ; the attachment of the membrane to the first 

arch is very extensive. Pseudobranchiz absent. 
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First dorsal comparatively low, composed of 2 spines, the first rudi- 

mentary, the second elongate, smooth, and 8-9 rays. Its insertion is 

immediately over that of the pectoral; its distance from the snout (56™™) 

equals 14 times the length of the head; its length of base (7™™) equal 

to length of snout. Its longest spine, when laid backward, reaches 

beyond origin of second dorsal, its length (15™™) one-half to two thirds 

that of the head. 

Second dorsal very low; its distance from first dorsal equal to one- 

third length of head; in the type about one-fourth. 

Anal much higher than second dorsal, yet very low, its longest ray 

equal in length to diameter of eye; its distance from snout (51™™) 43 

times in total length, its origin being nearly under that of the second 

dorsal. 

Pectoral inserted under origin of first dorsal, its length about 4 that 

of head. 
Ventral inserted behind the vertical from the end of the base of the 

first dorsalin thetype. In the mutilated larger specimen it appears to 

be under the posterior ray of the first dorsal. The ventral extends to 

the origin of the aaal, its length (10™™) equaling diameter of eye; in 

large specimen 1} diameter of eye. Vent about midway between origin 

of ventrals and anal. ; 

Radial formula: D. II, 8-9; A. 120; V.7; P. 18. 

In a distance equal to length of head 32 rays were counted in the 

dorsal fin; in the anal fin 22. 

Color brown, abdomen and lower part of head in young blackish. 

Malacocephalus occidentalis, n.s. 

Small specimens, 37336, in imperfect condition were obtained from 

Albatross Station 2310, north latitude 35° 44’, west longitude 74° 51/~ 

(length 154™™ and 203™™), at a depth of 132 fathoms, and from Blake 

station LX XXIII, off Granada, at a depth of 164 fathoms (length 

141™™"). They correspond in the main with Giinther’s full description 

of Malacocephalus levis, but differ in the position of the vent, the ven- 

trals, and the anal fin; the latter commencing at a distance behind the 
vent equal to the length of the snout, its distance from the origin of the 

ventrals being less than the distance from the origin of the anal, which 

is distinctly behind the vertical through the posterior end of the first 

dorsal. The ventrals originate under the middle of the first dorsal, and 

the pectorals under its origin. The ventral extends to, or slightly be- 

yond, the anal origin. The pectoral is as long as the head without its 

postorbital part. The diameter of the eye is contained 24 times in the 

length of the head. The barbel is slightly longer than the eye. The 

snout is 4 as long as the head and equal to the interorbital space. 

It differs also in the serrature of the second dorsal spine, and its’ 
length, which is nearly equal to, if not longer than, the head. In our 

mutilated specimens the first branched ray is nearly as long as the head. 
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The gill-rakers are rudimentary, there being 11 below the angle of the 

arch. . 

Bathygadus cavernosus, n.s. 

The type, number 37337, is a young specimen, 162 millimeters long, 

obtained by the Albatross at station 2398, north latitude 28° 45’, west 
longitude 86° 26’, at a depth of 227 fathoms. « 

The body is stoutish, its greatest height (23™") contained 7 times in 

total length. 

The scales are moderate, deciduous, cycloid, with no visible armature, 

about 8 rows under the base of the first dorsal. 

Length of head (28™™) about 6 in total length. The bones of the head 

are very soft and cavernous, in many places without muscular covering, 

spongy. Interorbital area doubly concave with a spinous medial ridge; 

its greatest width (10™™) about 24 in the length of the head. 

Postorbital portion of head (13™™) about half its length, 14 as long 

as eye, which is circular, its diameter (10™™) contained 24 times in the 
length of the head. a 

Snout broad, very obtuse, its width at nostril nearly equal to inter- 

orbital width, its length (6™™) 42 times in that of the head. Nostrils 
normal, 

Teeth in both jaws in villiform bands, very small; a naked space at 

the symphysis of the intermaxillary; vomer aud palatine toothless. 

Gill-rakers very short, minute and rather numerous; about 18 below the 

angle of the anterior arch. Pseudobranchiz absent. Barbel two-fifths 

as long as the eye. 

First dorsal composed of 2 spines, the first of which is minute, in- 

serted at a distance from the snout (28™™) equal to the length of the 

head ; the second as long as the head without the snout, and 10 branched 

rays; its base (10™) equal to diameter of eye. Second dorsal almost 

rudimentary, its rays remarkably short, about 133 in number; its dis- 

tance from the first dorsal half the length of head. 

Anal much higher than second dorsal, its distance from the snout 

aes contained about 345 times in the total length. About 27 rays in 

a space equal to length of head. Anterior rays longest, in length 

about three-fourths of the diameter of the eye. 

Pectoral inserted under the first branched ray of the first dorsal, its 

length (20™™) equal to twice that of the eye and about two- chads 

length of head. 

Ventral slightly behind the pectoral, its first ray filamentous, reach- 

ing to the base of the tenth anal ray ; it consists of 11 rays. 

Color gray, with silvery tints on sides; the abdomen and lips dark. 

Bathygadus macrops, 0. s. 

The type, number 37339, was taken at station 2396, north latitude 

28° 84’, west longitude 86° 48’, at a depth of 335 fathoms, by the steamer 

Albatross. Its length is 305 millimeters. 
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The body is somewhat compressed; its greatest height (46™™) is con- 

tained 6 times in the total length. 

Seales small, deciduous,* as nearly as can be counted 25 rows in an 
oblique line from the vent to the dorsal fin, 24 from the upper angle of 

operculum to the vertical through the origin of the anal. 

Length of head (55"™") contained 54 times in total length. Inter- 

orbital area nearly flat, its width contained 4 times in length of head. 

Postorbital part of head (26™™) somewhat longer than diameter of eye, 

which is nearly round, its Jength (20™™) contained 22 times in length 

of head. Snout broad, obtuse, its length (11™™") contained 5 times in 

that of the head. Nostrils close to the eye, the posterior nearly twice 

as large as the anterior one. The maxilla extends to the vertical 

through posterior margin of orbit, its length (30™™) equal to that of 

head without its postorbital portion. Length of mandible (54™™) equals 

3 times that of the snout. Intermaxillaries and mandible provided with 

narrow bands of villiform teeth, those in the mandible much shorter. 

A minute barbel, about one-third as long as snout. Vomer and 

palate toothless. 

Giil-rakers lanceolate, elongate, 26 on first arch, 7 above the angle, 

the longest one-seventh as long as the head. Pseudobranchiz absent. 

The first dorsal consists of 2 short spines and 8 branched rays, its dis- 

tance from snout (62™™) contained nearly 5 times in the total length. 

The second or longest ray in the typical specimen twice the length of 

snout. The second dorsal, which contains about 125 rays, is almost con- 

tinuous with the first, its anterior rays the longest, about 4 times in 

length of head. 

The anal is inserted under the fourteenth ray of second dorsal. Its 

rays are all very short. In a distance equal to length of head, counting 

back from insertion, there are 33 rays. 

The pectoral is inserted under the first branched ray of the first dorsal; 

its length in the most nearly perfect specimens equals the length of the 

head without the snout. 

The ventral origin very slightly behind origin of pectoral under the 

third branched ray of the dorsal, reaching nearly to the vent when laid 

back. Its length (35™™) equaling three times that of snout. Rays 8. 

Branchiostegals 7. 

Color yellowish gray, lighter below. 

Bathygadus longifilis, n. s. 

The types, No. 37338, are 2 specimens taken by the Albatross at 

station 2392, north latitude 28° 47’ 30’, west longitude 87° 27’ 00’, depth 

724 fathoms, 225 and 233 millimeters in length, the measurements taken 

from the largest. 

The body is more compressed than in B. macrops. Its greatest height 

(31™™) contained 7} times in total length. 

* Not one of our specimens has scales, so their character cannot be made out, nor 

ean the lateral line be described. 
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Seales small, cycloid, deciduous, about 142 in the lateral line, about 

25 rows from the vent upward and forward to the dorsal fin. 

Length of head (40™™) contained about 53 times in total length. Inter- 

orbital area flattened, its greatest width contained about 33 times in 

the total length of the head. Postorbital portion of head (20™™) twice 

as long as the eye, which is oval, its long diameter (10™™) contained 

four times in the length of the head, and equal to length of snout. 

Snout and nostrils normal. 

The maxilla reaches somewhat beyond the posterior margin of orbit, 
its length (21™™) twice in distance from snout to origin of first dorsal. 

Length of mandible (26™™) is contained 23 times in length of the snout. 

Barbel slender, long, its length (15™™) equal to 1} times orbital diameter. 

Teeth in narrow villiform bands in both jaws, none on vomer or pala- 

tine bones. Gill-rakers very long and slender, numerous, 35 on first 

arch (7 above angle), the largest (7™™) contained nearly six times in the 
length of the head. 

Pseudobranchiz absent. 

First dorsal of 2 stout spines, the first minute, the second elongate, 

and 8-9 branched rays. Its distance from snout (42™™) 54 in total. The 

second or longest simple ray (77™™) is nearly eight times the length of 

the snout, and reaches to or beyond the thirtieth ray of the second 

dorsal. The second dorsal contains about 140 rays; it is almost contin- 

uous with the first, its anterior rays longest and not diminishing rapidly 

in size toward the tail. 

The anal is inserted under the ninth ray of the second dorsal, its rays 
much shorter than those in the dorsal,.and situated about the same 

distance apart. 

The pectorals are inserted under the anterior portion of the first dor- 

sal, the first ray much produced, extending more than half-way from 

its insertion to the tip of the tail. Rays 13. 

The ventral origin is slightly behind the origin of the pectoral, un- 

der the third branched ray of the dorsal, its first ray much enlarged, 

extending more than half-way from its insertion to tip of caudal. Its 

length (100™”) is contained 24 times in the total length. Rays 8. 

Branchiostegals 7. 

Color yellowish-gray, abdomen bluish. 

Neobythites, new genus, Brotulide. 

Body brotuliform, much compressed, resembling Bythites in general 

appearance. The head is well covered with scales. Two weak spines 

at angle of preoperculum and a stronger spine at angle of operculum. 

The mouth large. The snout is moderate, rounded, projecting very 

slightly beyond the mouth. The jaws are nearly equal in front, the 

lower jaw slightly included. 

The teeth villiform, in narrow bands in both jaws and on the pala- 

tines. Vomerine patch subcircular. Barbel none. | 

The gill-openings are wide, the membranes deeply cleft and not 
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attached to the isthmus. Gills 4. Gill-laminz well developed. Gill- 

rakers slender, rather short, moderately numerous. Pseudobranchize 

absent. Branchiostegals 8. 

The caudal fin is few rayed, pointed, not well differentiated from the 
vertical fins. 

The dorsal and anal fins are well developed, the anterior rays the 

longest; the outline is continuous to the tip of the caudal. Pectorals 
broad, of moderate length, normal in form, sessile. 

Each ventral a single ray, placed close to the humeral symphysis. 

The scales are small. Lateral line incomplete, being obsolete pos- 

teriorly. 

Neobythites Gilli, n. s. 

The type, No. 37540, is from Albatross station 2402, north latitude 

28° 36’, west longitude 85° 33’, depth 111 fathoms. : 

Description : Body compressed, its height (17™™) contained 43 times 

in total length and less than length of head. Interorbital area convex, 

its width (5"™") equal to diameter of circular eye, 33 in length of head, 

and 143 in length of snout. 

The length of the head (18™™) is contained 44 times in that of body. 

Mouth large, the maxilla extending considerably behind the vertical 

through posterior margin of eye, expanded posteriorly; the mandible 

still longer, its length (11™™) about 24 times in the height of the body. 

Teeth in villiform bands in the jaws and on the palatines. Vomerine 

patch broadly V-shaped, with a circular bunch at the angle. 

Gill-rakers moderately long and slender, somewhat numerous, the 

longest about two-thirds diameter of eye; eleven developed and 3 rudi- 

ments below the angle. Pseudobranchiz absent. ° Gill-opening wide, 

the membrane deeply cleft, free from the isthmus behind. <A single long 

flat spine attached to the posterior portion of the operculum, high up, 

extending back along to its edge. 

Nostrils small, the anterior one in a very short tube, almost upon the 

tip of the snout; posterior nostril slightly larger, not tubular, immedi- 

ately in front of middle of eye. 

No apparent cirri. 

Scales moderate, in 88 vertical rows, 7 rows between dorsal origin and 
lateral line, which becomes obsolete in its posterior half; 16 to 17 from 

vent forward to lateral line. 

Dorsal origin behind ventral and pectoral. Its distance from snout 

(21™™) contained 4 times in total length. Its rays moderately long. 

Anal origin under the eighteenth dorsalray. Its distance from snout 

(34™") contained 24 times in body length. Rays rather slenderer than 

those in the dorsal. 

The caudal consists of 6 or 7 rays; its length (9™™) contained 9 times 

in total length. 

Pectoral origin well forward; its base somewhat concealed by the 
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flap of the operculum ; its length (13™™) about equal to two-thirds that 

of head. 

Ventral, a bifid ray, inserted slightly in advance of the base of the 

pectoral and not far from humeralsymphysis. It reaches nearly to the 

vent. Its length (15™") nearly equal to height of body. 

Distance from origin of ventral to vent slightly greater than height 

of body. 

Color light yellow, with silvery reflections, with clouding of brown 

above lateral line and numerous black chromatophores. 

A series of irregular brown blotches above the lateral line, with two 
much darker, extending up on the dorsal fin, the largest about midway 

from the head to the tail. 

Porogadus, new genus, brotulida. 

Body brotuliform, much compressed. Head with numerous spines 

on interorbital space, two pairs on the shoulders, one at angle of oper- 

culum, and a double series on angle of preoperculum. Head with nu- 

merous mucous pores, as in Bathyonus. Mouth large. Snout moderate, 

not projecting much beyond upper jaw. 

Jaws nearly equal in front. Teeth in villiform bands in jaws and on 

vomer and palatines. Barbel none. 

Gill-openings wide, membranes narrowly united, not attached to the 

isthmus. Gills4. Gill-laminz short. Gill-rakers moderate, numerous. 

Pseudobranchie absent. Caudal fin of few rays, on a very narrow 

base, not prolonged, scarcely differentiated from the vertical fins. Dor- 

sal and anal fins well developed. Pectorals simple, moderate. Hach 

ventral a single bifid ray, close to the humeral symphysis. Branchios- 

tegals 8. Scales small. Lateral line apparently developed only on an- 

terior part of body, close to dorsal fin. Three series of pores, one close 

to ventral outline, one median, and another along base of dorsal. 

Porogadus miles, n. s. 

The type (No. 35625, U. S. N. M.) is 153 millimeters in length; it is 

from Albatross station 2230, north latitude 38° 27’, west longitude 

73° 02', at a depth of 1,168 fathoms. 
Description: Body much compressed, elongate, tapering to a very 

slender tail, its height (15™™) nearly 10 times in total length. 

Head long, moderately compressed, subconical; the profile gradually 

ascending in nearly a straight line from the tip of the snout to the 

origin of the dorsal. Its length (23™™) 6$ times in that of body. Inter- 

orbital space slightly convex, spiny, its width (5™™) 4% times in Jength 

of head, and slightly greater than diameter of eye. 

Hye oval, its greatest diameter (4™™) 52 times in length of head. 

Opercles and head generally covered with numerous and strong spines, 

as described in the generic diagnosis. ; 

Mouth very large and wide. The maxilla extending far behind the 

eye and much expanded at its tip; its length (13) more than half 

ee 
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that of head. Length of mandible (15™™) equal to greatest height of 

body. Jaws, vomer, and palatines with narrow bands of villiform teeth, 

none of which are enlarged. Gill-rakers, 15 on anterior arch below 
the angle, 3 rudimentary ones above. 

The anterior pair of nostrils are nearly on top of the snout, and some- 

what nearer to its tip than to the eye, separated by a very narrow space, 

and placed immediately in front of the middle of the eye. Behind each 

posterior nostril is a strong spine projecting outward and backward. 

Pores of the head arranged much as in Bathyonus. 

Seales minute. Lateral line not clearly to be made out. Three rows 

of minute pores on each side—dorsal, median, and ventral, beginning 

near the head and extending well toward the extremity of the tail. 

Dorsal origin slightly behind vertical through pectoral base; its dis- 

tance from the snout (25™™) nearly 6 times in length of body. Its rays 

are moderately long, the longest about as long as the snout (one-fourth 
of head), and very numerous. 

Anal origin in vertival from twenty-second or twenty-third dorsal 

ray; its distance from the snout (44™™) 33 times in length of body. Its 

rays about as long as those of the dorsal. 

Pectoral imperfect, its length in the type equals one-half that of the 

head. : 

Ventral a bifid filament, placed close to the humeral symphysis, well 

in advance of the pectoral; its length (15™™) equal to height of body. 

Distance from origin of ventrals to vent (22™™") nearly equal to length 

of head. The ventral does not reach to the vent by a distance equal to 

length of snout. 

Color, blackish brown. 

Bathyonus, new generic name. 

=Bathynectes, Gthr., preocenpied in crustacea. 

Bathyonus is closely related to Dicrolene, which, however, has a form 

much less elongate, the lower pectoral rays differentiated from the rest 

of the fin, the ventral always bifid, and strong spines upon both oper- 

-eculum and preoperculum. 

Bathyonus catena, n. 8s. 

The types (No. 37341) are from Albatross station 2379, north lat- 

itude 28° 00/ 15’, west longitude 87° 42’, 1,467 fathoms. The length of 

the longest is 237 millimeters, of the other 227 millimeters. 

Description: Body very elongate, much compressed, and tapering 

into a slender, whip-like tail. Its height (19™™) is contained 14 times 

in length of head and 124 times in that of the body.. 

Head stoutish, not much compressed, higher than body, its length 

(27™™) contained 82 times in that of body. Interorbital area somewhat 

convex, its width (measured upon the bone) equal to the diameter of 

the eye and about equal to that of the snout, and contained 5 times in 

the length of head. 
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The maxilla extends beyond the vertical through the posterior mar- 

gin of orbit, its length equal to that of postorbital part of head. Man- 

dible two-thirds as long as head and equal in length to height of body. 

Jaws, vomer, and palate with bands of villiform teeth; the vomerine 
band V-shaped. ; 

Branchiostegals 8. Pseudobranchiz absent. 

Gill-rakers long and numerous, the longest slightly exceeding in 

length the diameter of eye; 15 developed below the angie of the first 

arch, besides several rudiments. 

Nostrils in front of the middle of the eye, separated by a slight inter- 

space, the anterior nearer to its mate than to the tip of the snout. 

The muciferous channel upon the infraorbital ring shows in its course 

several wide subcircular sinuses, closely approximated; a similar row 

upon the posterior edge of the preoperculum and continued forward 

upon the under surface of the mandible; the vertex ajso has a semi- 

circle of similar sinuses. To the chain-like appearance of these rows 

of ducts the specific name has reference. 

The dorsal origin is slightly behind that of the pectoral, its distance 

from the tip of the snout (32™™) about 7% in total ; rays well developed; 

in the anterior third of the fin, in a space sean to the length of the head, 

were counted 20 rays, the longest of which is two-fifths as long as the 

head. 

The anal origin is under the twenty-first dorsal ray; its rays are shorter 

than those of the dorsal. The pectoral extends to the vertical from the 

eighteenth ray of the dorsal. It is four-fifths as long as the head. 

The ventral is composed of a simple filament, its origin slightly in 

advance of the vertical through the pectoral origin, its length two-thirds 

that of the head. It does not reach near to the vent, the distance of 

which from the origin of the ventrals (30™) is slightly greater than the 

length of the head. 

Color, brownish yellow. Head and abdomen blackish. 

Bathyonus laticeps (Gthr.), from 2,500 fathoms in the mid-Atlantic, has 

smaller eyes, broader head (if the measurements of the interorbital 
space as given by Giinther afford a correct criterion), and a more fila- 

mentous caudal prolongation. 

B. compressus (Gthr.), from mid-Atlantic, 1,075-2,500 fathoms, and 

from stations southeast of New Guinea, is, as its name indicates, much 

more compressed, with swollen snout, and has the arms of the vomerine 

V curved. 

B. gracilis (Gthr.), to which B. catena is probably most closely allied, 

is from south of New Guinea, 1,400 fathoms, and, from the description, 
would appear to be a long-bodied form. 

Bathyonus pectoralis, n. s. 

The type (387342, U. S. N. M.) was taken at Albatross station 2380, 

north latitude 28° 02’ 30’, west longitude 87° 43/ 45”, 1,480 fathoms. It 
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is 183 millimeters long to caudal base, 215 with caudal. Another speci- 

men is numbered Blake, XCV, off Dominica, 330 fathoms (juv.); this is 
70 millimeters long. 

Description: Body moderately elongate, much compressed, the tail 

much shorter and more robust than in 5. catena. Its height (26™™) 

equals 14 times the length of the head and one-seventh that of the body. 

Head stoutish, not much compressed, lower than body, its length 

(34™™) contained 5% times in the body length. Snout compressed, broad 

at its tip, its length (6™™) exceeding the diameter of the circular eye 

(5™™). Interorbital area slightly convex, its width (11™™) slightly exceed- 

ing twice the diameter of the eye, 3 times in length of head. 

Maxilla extending far behind the eye, its length (19™™) less than that 

of preorbital portion of head. Mandible as long as postorbital portion 

of head (22™). Jaws, vomer and palatine, with narrow bands of villi- 
form teeth, normally arranged. Branchiostegals 8. Gill-lamelle very 

short. Gill-rakers long and numerous, 13 on first arch below the angle, 

5 above, 4 of which are rudimentary. Pseudobranchie present, but 

very rudimentary. 

Anterior nostrils on the top of the snout and near the median line 

of the head, near its tip, separated by a space about equal to the diam- 

eter of the eye. Posterior nostrils in front of the eye. 

Muciferous pores large, arranged much as in B. catena. 

Dorsal origin in the same vertical with that of the pectorals, its dis- 

tance from the tip of the snout (38™™) contained 5 times in total and 

equaling twice the length of the maxilla. Nays well developed in the 

anterior third, the longest two-thirds of head’s length. 

The anal origin is under the twentieth dorsal ray; its rays are nearly 

as long as those of the dorsal. The pectoral hasits penultimate ray pro- 

duced, extending to the thirteenth ray of the anal; it is nearly twice as 

long as the head. Ventrals bifid, originating in advance of the vertical 

through the pectorals. Distance of the ventral origin from tip of snout 

(26™™) equaling length of ventral and about three-fourths as long as the 

head. Distance of origin of ventral from vent (42™™) considerably greater 

than length of head. Distance from tip of ventral to vent equal to half 

the length of the head. 

Numbers of scales in transverse series from vent to dorsal about 23 ; 
from the upper angle of the gill-opening to the vertical through origin 

of anal, 32. 
Color, brownish yellow. Head and abdomen blackish. 

Das) PAG or. bs Ait eV 2: 

This species seems closely related to-Bathyonus laticeps (Gthr.), but 

differs in several important particulars, notably the prolongation of the 

pectoral ray and the form of the tail. 
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REPORT UPON THE ECHINI COLLECTED BY THE U.S. FISH COM- 

MISSION STEAMER ALBATROSS IN THE GULF OF MEXICO PROM 

JANUARY TO MARCH, 1885. 

By RICHARD RATHBUN. 

NOTICE OF THE CRUISE OF 1885, 

The U. S. Fish Commission steamer Albatross left Norfolk, Va., 

January, 1885, on a second winter’s cruise to the Gulf of Mexico, this 

time solely in the interest of the Fish Commission, and for the purpose 

of exploring the fishing grounds lying off the southern coast of the 

United States. These grounds had never been previously investigated, 

and the only information we possessed respecting their character and 

extent bad been obtained from the fishermen. On the trip to Key West 

the Albatross spent one day fishing with trawl lines off South Carolina, 

in depths of about 80 to 100 fathoms, but stormy weather interfering 

with the continuation of the work in that latitude, it was abandoned for 

the time being. 

At Key West the important fishing interests centering in that place 

were studied with great care, and thence the Albatross proceeded to 

Havana, Cuba, spending about four days on the famous Pentacrinus 

gronnd located off Havana light, a portion of the party at the same 

time making a brief examination of the fisheries and fishing craft of 

the region. ‘lhe next localities visited were the island of Cozumel and 

Campeche Bank, off Yucatan, where seines and hand-lines were employed 

in making collections of fishes with a view to obtaining information re- 

specting the migrations and spawning habits of certain species of fishes 

that also inhabit our own coast. The remainder of the cruise, except- 
ing about two weeks spent at New Orleans, was devoted to exploring 

the fishing grounds of the northeastern part of the Gulf of Mexico, 

from the mouth of the Mississippi River to Cedar Keys, Fla., and from 

the latter place to the Dry Tortugas. The principal fishery of this re- 

gion is for the red snapper, and the most satisfactory results regarding 

the distribution and habits of that species were obtained between 

Tampa Bay and the Dry Tortugas, in depths of 25 to 28 fathoms. The - 

shore fisheries at the mouth of Manatee River, Florida, were also stud- 

ied, and the existence of a reported bank outside of the 100-fathom line 

off Mobile was disproved. 

The investigations were all -carried on with extreme thoroughness, 

and included many lines of temperature observations and dredgings 

across the fishing grounds to ascertain their chief characteristics. In 

this manner many valuable collections of fishes and invertebrates were 

obtained, and they are now sately stored at the National Museum, where 

they are being studied. One hundred and ten dredging stations (serial 
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numbers 2311 to 2420, inclusive) were made, in depths of 21 to 1,467 
fathoms, the deepest series, ranging from 730 to 1,467 fathoms, being 

located directly south of Mobile. On the return trip several lines of 

serial temperatures were carried out from the capes of Virginia across 

the area in which the schools of mackere! and menhaden first appear 

at the beginning of their spring migrations toward the north; and it 

is believed that a continuance of these observations through several 

years will afford some clue to the changes observed in the movements 

of these fish from year to year. An account of the practical results. 

obtained on this cruise will soon be published. 

Lieut.-Commander Z. L. Tanner, U. 8. N., was in command of the 
expedition, with Capt. J. W. Collins in charge of the practical fishery 

investigations, and Mr. James HE. Benedict chief naturalist, assisted 

by Mr. Willard Nye, jr.,and Mr. Thomas Lee. Dr. T. H. Bean, curator 

of the department of fishes in the National Museum, also accompanied 

the steamer during the first half of the cruise, and Mr. Silas Stearns, 

of Pensacola, Fla., made two trips to the red-Snapper grounds. 

Of the group of .Echini, or sea urchins, 31 species were collected in 

suitable condition for determination, being 8 more than were obtained 

in the same region the previous winter. These represent 78 dredging 

Stations, with depths of 21 to 1,330 fathoms, only one species having 

been obtained in shore’collecting, viz., at the island of Cozumel. Seven- 

teen species were additional to those collected in 1884, and 9 of the 

species collected in 1884 were not obtained in 1885. The total number 

of species obtained on these two cruises was 40. I am indebted to Mr. 

Alexander Agassiz for assistance in making some of the identifications. 

The numbers in parentheses refer to the Radiate catalogue of the U.S. 

National Museum. 

List of the stations at which Echini were collected in 1885. 

OFF SOUTH CAROLINA. 

A © 
iS Locality. | E g 

BS 
& Date. Depth.| Nature of bottom. 2 E 

3 N. Lat. W. Long. A+ 
nm oa 

a 

1885. ON Agee Oe Ean she F. 
2312 | Jan. 5 | 32 54 00 77 53 30 S88) Crs oss DKISDi ee -eeeeee 57.8 
2313 |-Jan. 5) 32 53 00 77. 53 00 99 | crs.S., bk. ane brk. Sh.| 57.2 | 

OFF KEY WEST, FLA. 

315 | Jan. 15 | 24 26 00 81 48 15 | HS He rd SC i. aR ab i a 
2316 | Jan. 15 | 24 25 30 81 47 45 LSU) bes he ee a 74 
2317 | Jam. 15 | 24 25-45 81 46 45) 45 OCr meee Ncsaces secates 75 
2318 | Jan. 15] 24 25 45 81 46 0) ENS 3p PL coe mm cee am a Mey 75 
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List of the stations at which Echini were collected in 1885—Continued. 

OFF HAVANA, CUBA. 

) 
rs) Locality. 5 

A aE eee eee cm 38 
g Date. Depth.| Nature of bottom. 25 

3 N. Lat. W. Long. BS 
n eo 

1885. oO / u fo} / uW F 
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2323 | Jan. 17 | 23-10 51 82 19 03 163s AWhIOe sss tee na eee ere 
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23826.) dan: 17) 23> 11. 45 82 18 54 194 aC Se ee oe 62 
2327 | Jan. 17 | 23 11 45 82) 17. 64 189) fnesbniiS 3 oa.c aoc oe elec 
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2335 | Jan. 19} 23 10 39 82) 20) 21 204 iil! Jesse oie Sick aise ee el eee 
2336 | Jan. 19 | 23 10 48 82; 18 52 157 | (Ore. os oe4 ace cece eel eee 
2337 | Jan. 19 | 23 10 .39 82 20 21 199 3) e Ore hee sa ee eee 
2338 | Jan. 19 | 23 10 40 82 20 15 189 4| (‘Or cscs sole ealsc eae pees 
2341 | Jan. 19 | 23 11 00 82 19 06 148 |Or .sasaseonees eo ceee. aeeeee 
2342 | Jan. 19! 23 10 39 82 20 21 201) Orr as. eee ens eee 
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2348 | Jan. 20 | 23 10 39 82 20 21 21D | Oris Faz acces cee see eee 
2349 | Jan. 20 | 23 10 40 82 20 15 182" | Ors Seine 552 secret sea leer 
2350) san: 20) 23) 10F 39° 1-82) 20) 21 PANG TIA ©) Deere eee Sere ailesscs= 

{ 

OFF WEST COAST OF CUBA. 

2351 | Jan. 21) 22 41 00 84 16 30 426 
2352 | Jan. 21 | 22 35 00 84 23 00 463 

OFF ARROWSMITH BANK, YUCATAN. 

| 
2354 | Jan. 22 | 20 59 30 | 86 23 45 | 180 \|KCrat wee eee 

OFF COZUMEL ISLAND, YUCATAN. 

2357 | Jan. 29 | 20 19 00 87 03 10 178)) wh. Cr ~2sa22pc6s- so. 04|eeeeee 
2358 | Jan. 29} 20 19 00 87 03 30 222),) Neswihe Crisa=o6 sea see | eee 
2359 | Jan. 29/ 20 19 10 87 03 30 23 iwhs Cree ess es. ee 50.8 

OFF CAPE CATOCHE, YUCATAN. 

2360 | Jan. 30 | 22 08 30 86 49 00 26 
2362 | Jan. 30 | 22 08 30 86 53 30 25 
2363 | Jan. 30 | 22 07 30 87 06 00 21 
2365 | Jan. 30] 22 18 00 87 04 00 24 

[ i885. 
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List of the stations at which Echini were collected in 1885—Continued, 

BETWEEN LOUISIANA AND CEDAR KEYS, FLA. 

oO 

S Locality. = 
zi 36 
g Date. Depth.| Nature of bottom, z $ 

& N. Lat. W. Long. an 
~ Os 
nN H 

[e885. Oph iy eels Oe es Ant 
2369 | Feb. 7 | 29 16 30 85 32 00 PAY CONSE Ta yits ht) Bere) Me geen! SBaeee 
2370 | Feb. 7 | 29 18 15 85 32 00 Pi) || (OK eS he De ets) Ue Seoee 
2371 | Feb. 7 | 29 17 00 85 30 45 PA | PAYGtsh L089 ts! He apne aeee 65. 8 
2372 | Feb. 7 | 29 15 30 85 29 30 Al || (ey oo driocbtocdsensecsser|lsatoer 
2373 | Feb. 7 | 29 14 00 85 29 15 OF aOR seraeiee sieisjsie afsieicinve t= sielcisrers 
2374 | Feb. 7 | 29 11 30 85 29 00 AG || ts5 Ce OOS he peccssee||easaoe 
2375 | Feb. 7 | 29 10 00 85 31 00 BON Sa DE Sparkes he e-em |eease 
2376 | Feb. 11 | 29 03 15 88 16 00 OAD ES yee Mista atta heeeeeloretars 46.5 
2378 | Feb. 11 | 29 14 30 88 09 30 (s} |eSoaae Oveeetstetal= SA||coasad 
2381 | Mar. 2 | 28 05 00 87 56 15 EGE) || Wi one Rea See asbecllonsocS 
2383 | Mar. 3 | 28 32 00 $8906) CON TatSI libre ona een elaaal= 39. 8 
2384 | Maur. 3 | 28 45 -00 88 15 30 940) || "DR Syn Miss 22 senior 39.6 
2385 | Mar. 3 | 28 51 00 88 18 00 TOON PAR MS boc ecasseensscoc 40.1 
2388 | Mar. 4] 29 24 30 88 01 00 Bi wal bsnl Oscels} Quasoooarel becoda 
2392 | Mar. 13 | 28 47 30 87 27 00 oda OTe oyu Mle eta oolerataterstayae 40.7 
2393 | Mar. 13 ; 28 43 00 87 14 30 Baba kty See = eecen ce cciser 41.1 
2395 } Mar. 13 | 28 36 15 86 50 00 BAG leo yeMicmee wocas ceca peter 
2400 | Mar. 14 | 28 41 00 86 07 00 GOR emer GOwas see eeeseeeelencess 
2401 | Mar. 14 | 28 38 30 85 52 30 1498 Pon MiD EK SD ceeemcee|seeeras 
2402 | Mar. 14 | 28 36 00 85 33 30 111 | gy. mM JOQbebR Googe bc0845 |aoaned 
2403 | Mar. 15 | 28 42 30 85 29 00 (oho Wnogone CO} scenceosnelstalige sree 
2404 | Mar. 15 | 28 44 00 85 16 00 CIN) | Mais te ess eneeeceecacoor| |aseano 
2405 | Mar. 15 | 28 45 00 85 02 00) SOR Sys) brie On eeemrt ace eee 
2406 | Mar. 15 | 28 46 00 84 49 00 26 | crs. SY (OF Pe eseiAoenGaodoS laccouc 
2407 | Mar. 15 | 28 47 30 84 37 00 Oia Oribrksa Shes asiscteseicias eoesice 
2408 | Mar. 16 | 28 28 00 84 25 00 Pale Ole eeeioc oodcurinondéost boosie 

BETWEEN TAMPA BAY AND DRY TORTUGAS, FLA. 

l 
2409 | Mar. 18 | 27 04 00 83 21 15 26 | Crs. Sy. MiSpd Oa ets|it oes |Sgoooc 
2410 | Mar. 18 | 26 47 30 83 25 15 28 | f. wh. S. bk. Sp: DLE Sh|aaesce 
2411 | Mar. 18 | 26 33 30 83 15 30 27 | f. wh. S. bk. sp-- ab000 
2412 | Mar. 19 | 26 18 30 83 08 45 27 | fne. gy. 8. bk. sp. brk. 

Sh eeeee| comes 
2413 | Mar. 26 00 00 82 57 30 24 | fne.S. bk. ‘sp. ‘brk. Slee |oceees 
2414 | Mar. 19 | 25 04 30 82 59 15 26) eawilsiSsprke Oye cseece|seee =e 

OFF ATLANTIC COAST OF SOUTHERN STATES. 

| 
2415 | Apr. 1) 30 44 00 79 26 00 | 440 | Cr.crs.S. Sh. Foram -..} 45.6 
2417 | Apr. 2] 33 18 30 77 07 00 95) | nespyaSeeserc- saosin 65. 8 
2418 | Apr. 2| 33 20 00 | 77 05 00 D0) ney asi ecu ceteenceninGons 
2420 | Apr. 5 | 37 03 20 74 31 40 104s PD ke saeVin) Gia erissieasieiee | 47.7 

ACCOUNT OF THE SPECIES OF ECHINI OBTAINED IN 1885. 

Cidaris tribuloides Blainv. 

A fine series of large specimens was collected at station 2407, 24 

fathoms (10734). Small to medium-sized specimens were obtained from 
the following localities: Station 2315, 37 fathoms (10702) ; eaten 2316, 
50 fathoms (10703) ; station 2324, 33 one (10701); station 2342, 201 

fathoms; station 2363, 21 fanoing ie: stations 2372 9373, 2374, 

Proc. Nat. Mus. 85 39 
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depth 25-27 fathoms (10697); stations 2405, 2407, 24-30 fathoms (10699) ; 
station 2408, 21 fathoms (10696) ; station 2414, 26 fathoms (10698). 

The large specimens from station 2407, above mentioned, have long 

and rather pointed spines, and in nearly all cases more or less of the 

spines were overgrown with clusters of small barpacles, bryozoa, worm 

tubes and shells.: Fully one-half the specimens were infested with a 

species of Stylifer, which was generally found boring into the spines, 

although in one case a single specimen was seen attached to the test, 

near the base of a spine, having made there a slight burrow. As many 

as seven spines were sometimes thus affected in a single specimen, but 

the usual number was from three to five. The spines attacked were 

mostly toward the upper surface, but not always so, and were gen- 

erally those of small to medium size. 

The borings of the Stylifer produce a curious effect. A small, round 
hole is first formed in the side of the spine near its base, and the irri- 

tation apparently induces a continuous deposition of shelly matter, 

which increases in size until it forms a prominent globular protuberance: 

completely surrounding the spine at the point of irritation. On one 

side the protuberance is more or less deeply hollowed out, and may 

contain anywhere from one to eight shells. The spines become stunted 

in growth, and seldom have more than a small point projecting above 

the excrescence. The upper part of the protuberance with the tip of 

the spine may finally break away, leaving the opening to the cavity at 

the outer end of an abrupt enlargement of the spine. The bering gen- 

erally takes place at the lower end of the spines, frequently just above 

the base. In a few instances there are quite regular globular termina- 

tions to short spines without much of a cavity, or with none at all, and 

these have probably been produced by a deposition of shelly matter 

over the burrows after the Stylifers had left them. 

The protuberances range in size from a very slight enlargement to- 

twice the diameter of the base of the spine, and are frequently quite 

grotesque in shape and in the appearance of the concavity, the Jatter 

being often so large as to leave but a thin shell inclosing it. There are 

sometimes two or three openings to one protuberance. The outer sur- 

face generally resembles that of the smaller and smoother spines, but 

is occasionally covered with a coarse granulation. Its color is a rich 

brown to brownish black. The spines not infested by Stylifers are all 

perfectly normal. 

A very small specimen from station 2372 had a single specimen of 

the same Stylifer upon one of the spines close to the abactinal system. 

Dorocidaris Bartletti A. Agassiz. 

Three fine large specimens were obtained from the following locali- 

ties: Station 2326, 194 fathoms (10659); station 2331, 114 fathoms 
(10660); station 2335, 204 fathoms (10661). Young specimens were 

collected at stations 2327, 2337, depth 182, 199 fathoms (10707); and 

characteristic spines at the following stations: 2320, 2322, 2324, 2325,. 
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2327, 2330, 2334, 2349, depth 33-182 fathoms (10662). The young spe- 

cimens collected at station 2138, depth 25 fathoms, 1884 (7479), and re- 

ferred in the last report to Cidaris tribuloides, belong to this species. 

The three larger specimens mentioned above came up in excellent 

condition, with most of the spines intact. The smallest of the three, 

from station 2335, measured 28 millimeters in diameter; the largest, 

from station 2326, measured 68 millimeters in diameter; height, 50 

millimeters; actinostome, 24 millimeters; apical system, 26 millime- 

ters; length of longest radiole, 78 millimeters ; 9-10 primary interam- 

bulacral plates. The spines in all of these specimens exhibited every 

gradation in structure from the nearly smooth variety to those which 

are strongly spiny, the latter greatly predominating. In one of the 

specimens the genital plates are in contact at their inner ends, but in 

the others the ocular plates touch the anal. ; 

Dorccidaris papillata A. Agassiz. 

Typical specimens, mostly of small size, were obtained from the fol- 

lowing localities: Stations 2319-2322, 2324, 2327, 2336, 2337, 2342, 

2345, 2546, 2347, 2348, and 2349, depth 33 to 230 fathoms (10710); sta- 
tion 2323, 163 fathoms (10709); station 2341, 143 fathoms (10708) ; sta- 

tion 2415, 440 fathoms (10756). 

A variety of this species, with slender, strongly serrated spines, 

described by Mr. Alexander Agassiz in his ‘ Revision of the Hchini,” 

pages 256-257, was collected in very large numbers at each of the four 

following stations: 2316, 2317, 50 fathoms (10051); 2518, 45 fathoms 

(10052, 10712); 2418, 90 fathoms (10053). A few specimens of the same 

were also obtained at station 2334, 67 fathoms (10713); 2351, 426 fath- 

oms (10711); 2372, 2373, 25-27 fathoms (10715); 2420, 104 fathoms 

(10714). . 

Of this variety the larger specimens measure about 32 millimeters in 

diameter, and all have long, very slender, tapering spines, equalling in 

length from one and one-half to three times the diameter of the test, 
the spines being usually proportionally longer in the smaller specimens. 

The general color of the test in alcoholic specimens is a pale yellowish, 

greenish, or buff; the secondary spines have each a broad band of dark 

pink through the center, which sometimes covers nearly the entire 

width of the spines. The primary spines in young specimens are gen- 

erally greenish, and in the larger ones are grayish with a tinge of 

green; they are frequently banded. The abactinal system is violet or 

violet brown, the color varying much in intensity, the ocular plates be- 

ing lighter thai the others. 

Porocidaris Sharreri A. Agassiz. 

Two large specimens were obtained from station 2354, 130 fathoms 

(10717); and one medium-sized specimen came from each of the three 

following localities: Station 2345, 184 fathoms (10706); station 2348, 

211 fathoms (10705); station 2415, 440 fathoms (10704). Fragments of 
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spines were dredged at stations 2337, 2538, 2341, 2360, depth 26-199 
fathoms (10716). 

The two specimens from stations 2345 and 2348 are very similar in 

appearance and of nearly the same size, the smaller measuring 27 mil- 

limeters in diameter. The spines are long, straight, and tapering, and 

of a pure white to a light pinkish and brownish-white color, with the 

bases of the delicate brownish-pink described by Mr. Alexander A gassiz. 

These spines are very finely striated, but appear smooth to the naked 

eye. 
In the larger specimens from station 2354, which are also both of 

about the same size (the larger measuring 51 millimeters in diameter) 

the spines are likewise slender, straight, very long, and gradually taper- 

ing, being very uniform in their general appearance over most of the 

two specimens. They are finely fluted, and the still finer striation of 

the surface is also apparent; the bases are of a rich reddish-brown, 

much darker than in the smaller specimens. Immediately beyond the 

base, the shaft becomes of a light green, which gradually changes to a 

deep pinkish, the two colors blending for a considerable distance. The 

pink becomes intensified outwardly generally to within about 10 to 20 

inillimeters of the tip, where it is frequently replaced abruptly by white, 

especially in the longer spines ; sometimes it continues quite to the tip. 

The pink also produces a slight banding at times on the outer half of 

the spines. The longer spines measure from 150 to 155 millimeters in 

length; fully three times the diameter of the test. Some of the spines 

are slightly enlarged and hollowed out at the tip. 

The specimen from station 2415 measures 18 millimeters in diameter. 

Salenia Patitersonii A. Agassiz. 

Stations 2320, 2321, 2322, 2325, 2327, 2334, 2335, 2337, 2342, 2343, 

2345, 2346, 2349, Teh 67-279 fathoms (10649). One small specimen 

from station 2322, 115 fathoms (10652) had three specimens of a Stylifer 

attached to the dorsal surface. 

Arbacia punctulata Gray. 

All of the specimens obtained were young, the majority being quite 

small; they were collected at the following localities: Stations 2362, 

2363, 2365, depth 21-25 fathoms (10655); stations 2369 to 2373, inclu- 

sive, 25-27 fathoms (10656); stations 2405 to 2409, inclusive, 21-30 fath- 

oms (10657); stations 2412, 2413, 24-27 fathoms (10658). 

Ccelopleurus floridanus A. Agassiz. 

Station 2316, 50 fathoms (10653) ; stations 2319, 2320, 2322, 2327, 2331, 

2334, 2335, 2337, 2342, 2347, 2348, depth 67-216 fatione (10654). 

Diadema setosum Gray. 

Station 2333, 169 fathoms (10667), two small specimens; station 2363, 

21 fathoms (10059), several large specimens; station 2405, 30 fathoms 

(10666), one small specimen ; station 2138 (1884), 23 fathoms (8433), one 

very young specimen. 
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Among the specimens from station 2363 are several with uniformly 

light colored spines, a sort of yellowish or dirty white color. These 

light spines are most common on the ventral surface, but sometimes 
also occur scattered among the dark spines of all parts of the test, pro- 

ducing a very curious effect. In one specimen nearly all the spines are 

white. , 

Aspidodiadema antillarum A. Agassiz. 

‘Stations 2385, 2392, 2393, 525-730 fathoms (10663). 

Aspidodiadema Jacobyi A. Agassiz. 

Stations 2346, 2347, 2350, 200-216 fathoms (10664) ; station 2359, 231 
fathoms ( 10665). 

Asthenosoma hystrix A. Agassiz. 

Station 2350, 213 fathoms (10673), two young specimens; station 

2358, 222 fathoms (10668), several large specimens, the largest measur- 

ing-about 200 millimeters in diameter, in alcohol; station 2415, 440 

fathoms (10674), small to medium size. 

Phormosoma placenta Wyv. Thomson. 

Station 2376, 324 fathoms (10670); station 2383, 1181 fathoms (10671), 

fine series ; station 2395, 347 fathoms (10672). 

Temnechinus maculatus A. Agassiz. 

One living specimen from station 2370, 25 fathoms (10689), and dead 

specimens from the two following stations: 2372, 27 fathoms (10690) ; 

2405, 30 fathoms (10691). 

Trigonocidaris albida A. Agassiz. 

Stations 2321, 2327, 2341, 2342, 2343, 2349, depth 143-279 fathoms 
(10694) ; stations 2335, 2347, depth 204-216 fathoms (10695); station 

2357, 178 fathoms (10692). The following from the Gulf of Mexico col- 

lections of 1884 were accidentally included in the last report among 

the young of the deep water variety of Toxopneustes variegatus: Station 

2159, 98 fathoms (10693); station 2166, 196 fathoms (8414); station 

2167, 201 fathoms (8412). 

Toxopneustes variegatus A. Agassiz. 

Typical specimens were collected at the following localities: Station 

2317, 45 fathoms (10681); station 2362, 25 fathoms (10682); station 

2407, 24 fathoms (10683,) These Seen: were mostly rather small, 
and of a pinkish color in alcohol, the test being darker than the spines. 

The small deep-water form was obtained at the following localities : 

‘Station 2316, 50 fathoms (10687); station 2318, 45 fathoms (10685) ; 
stations 2326, 2327, 2335, 2337, 2338, 2342, 2345, 2346, 2349, depth 182- 

204 fathoms (10686); station 2345, 184 fathoms (10684) ; station 2347, 
216 fathoms (106388). 

Hipponoé esculenta A. Agassiz. 

Cozumel Island, Yucatan (10669), a single specimen. 
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Echinocyamus pusillus Van Ph. 

One living specimen from station 2352, 463 fathoms (10632); dead 

specimens from station 2342, 201 fathoms (10631); station 2354, 130 
fathoms, and station 2359, 231 fathoms (10623). 

Clypeaster Ravenellii A. Agassiz. 

Station 2312, 88 fathoms (10055); station 2313, 99 fathoms (10056); 

station 2317, 45 fathoms (10675); station 2318, 45 fathoms (10643), one 
young specimen; station 2388, 35 fathoms (10054), a fine large series, 

containing over one hundred specimens; station 2403, 88 fathoms 

(10057); station 2404, 60 fathoms (10626, 10644), young and dead frag- 

ments; station 2417, 95 fathoms (10058), ten specimens. 

The largest specimen collected measured about 135 millimeters in 

diameter. This species was associated with Clypeaster subdepressus at 

stations 2317 and 2388. The majority of the specimens of C. subde- 

pressus obtained were of small to medium size, and rather shorter in 

proportion to the width than in the more typical specimens; the width 

was frequently nearly equal to the length. There is, however, no diffi- 

culty in distinguishing these two species, even in very young specimens. 

In C. Ravenellit the length and width are always closely the same, ex- 

eepting in abnormal specimens; the margins, in the interambulacral 

spaces, excepting in small specimens, are nearly always distinetly, and 

sometimes quite strongly, incurved, and the entire margin is consider- 

ably thickened. In some specimens of C. subdepressus the margin 

becomes slightly thickened, but never so much so as in C. Ravenellit. 

The entire median portion of the test of C. Ravenellii, on the abactinal 

side, is greatly elevated, with rather abrupt though regularly arched 

slopes, extending about to the outer ends of the ambulacral petals. The 

petals are broadly open at their outer ends, and have the poriferous zones 

nearly parallel along the outer two-thirds of their length. The granula- 

tion of the test is much coarser than in C. subdepressus, and the principal 

granules much more widely separated. The coarse granuiation of the 

actinal surface approaches less closely to the ambulacral furrows, 

which, especially in small specimens, are frequently bordered with 

broad comparatively smooth areas, reaching to near the margins of the 

test. The ambulacral turrows are deeper and broader. In nearly all 

the living specimens which have been denuded, the sutures between 

the plates on the abactinal surface are marked with purple, forming a 

network distinctly outlining the coronal plates, especially toward the 

margins. This color is sometimes continued over a portion of the 

actinal surface. The color of both dried and alcoholic specimens is a 

very bright greenish yellow, more or less uniform over both the upper 

and lower surfaces. Large specimens are sometimes less brightly col- 

ored than small ones. , 

The color of most of the alcoholic specimens of C. subdepressus, not 

denuded, was a dull grayish brown on the abactinal surface, the same 

color also marking the interambulacral spaces on the actinal surface, 
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the ambulacral areas being of a dark, dull greenish color. Denuded 

specimens were purplish gray on the upper surface, and on the lower 

surface grayish in the interambulacral areas, and dull greenish in the 

ambulacral. Many specimens of this species were stcred in the same 

tank with C. Ravenellit, and became strongly tinged with yellow, giving 

them at first sight the general appearance of the latter species. 

In OC. Ravenellii where the test has been injured by accident, the in- 

jured portion is frequently of a bright green color. The same color in 

several specimeus from station 2417 surrounds small shallow circular 

cavities which appear to have been produced by some boring animal, 

perhaps a species of Stylifer, but no such forms were found attached. 

Clypeaster subdepressus Agassiz. 

Station 2317, 45 fathoms (10676); station 2362, 25 fathoms (10625), 
dead fragment; station 2375, 50 fathoms (8995), a large series, mostly 

of small size, the largest measuring 90 millimeters in longitudinal 

diameter; station 2388, 35 fathoms (8992); station 2411, 27 fathoms 

(8994); station 2414, 26 fathoms (8993). 

A few notes regarding this species are given under Clypeaster Raven- 
3 Verdind 

elit. One specimen from station 2375 had six ambulacral petals and 

furrows. 
. 

Encope Michelini Agassiz. 

Station 2375, 30 fathoms (8954) ; a very fine series, ranging in size from 

small to large, the largest measuring about 160 millimeters in both longi- 

tudinal and transverse diameters. The three anterior lunules in no 

case form more than slight indentations of the edge of the test. The 

interambulacral lunule is comparatively small, and the posterior ambula- 

eral lunules are of about the same size, thoueh never closed. The 

apex is frequently very prominent, that portion of the test bulging 

greatly. From station 2410, 28 fathoms (8955), a similar but smaller 

series was obtained. Fragments of dead specimens were dredged at 

station 2360, 26 fathoms (10621), and station 2362, 25 fathoms (10622). 

Conolampas Sigsbei A. Agassiz. 

Station 2350, 213 fathoms, three living specimens of medium size 

(10645), and one small dead specimen (10766); station 2342, 201 fathoms 

(10762), one very young living specimen. 

Paleotropus Josephine Lovén. 

Station 2327, 182 fathoms (10635), one specimen; station 2341, 143 
fathoms (10634), 2 specimens. 

Paleopneustes cristatus A. Agassiz. 

Station 2532, 156 fathoms (10759), one small specimen; station 2336, 
(157 fathoms (10761), one fragment. 

- Paleopneustes hystrix A. Agassiz. 

Station 2343, 279 fathoms (10648), one specimen, measuring 63 milli- 

meters in longitudinal diameter. The spines are proportionally fewer 
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in number and longer than in a specimen measuring 110 millimeters in 

length, some of them on the dorsal side being fully half as long as the 

test. The secondary spines are also much more widely scattered on 
the upper surface. 

Linopneustes longispinus A. Agassiz. 

Station 2343, 279 fathoms (10646), two specimens each measuring 

about 68 millimeters in length. The marginal fasciole is not colored 

differently from the rest of the test. 

Hemiaster Mentzi A. Agassiz. 

Station 2384, 940 fathoms (10647), one specimen measuring about 30 

millimeters in length. 

Brissopsis lyrifera Agassiz. 

Station 2343, 279 fathoms (10636); station 2378, 68 fathoms (10637), 

fine series; station 2381, 1,330 fathoms (10638); station 2400, 169 fath- 

oms (10639); station 2401, 142 fathoms (10640), fine series; station 
2402, 111 fathoms (10627), dead fragment; station 2404, 60 fathoms 

(10633), one young specimen. 

Agassizia excentrica A. Agassiz. 

One living specimen from each of the two following stations: 2341, 

143 fathoms (10629) ; 2345, 184 fathoms (10630). 

Metalia pectoralis A. Agassiz. 

Station 2362, 25 fathoms (10624), fragments of a dead specimen. 

Meoma ventricosa Liitken. 

A fine series of this species was obtained from the following locali- 

ties: station 2362, 25 fathoms (10619), dead fragment; station 2405, 

30 fathoms (8996) ;, station 2406, 26 fathoms (8997); station 2411, 27 

fathoms (9000); station 2412, 27 fathoms (8998); station 2414, 26 fath- 

oms (8999). 

Schizaster (Periaster) limicola A. Agassiz. 

Station 2378, 68 fathoms (10641), 2 small specimens; station 2401, 

142 fathoms (10642), 5 large specimens. 

LISTS OF THE SPECIES OBTAINED IN 1834 AND 1885, ARRANGED ACCORD- 

ING TO LOCALITIES. 

ATLANTIC COAST OF THE SOUTHERN STATES. 

Off South Carolina; 88 to 99 fathoms, coarse ‘and fine sand, broken 
shells. Stations 2312, 2313, 2417, 2418 (1885). 

Dorocidaris papillata, var. 

Clypeaster Ravenellit. 

Off Fernandina, Fla.; 440 fathoms, coral, coarse sand, shells, &c. 
Station 2415 (1885). — . 

Dorocidaris papillata. 

Porocidaris Sharreri. 

Asthenosoma hystrix. 
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GULF OF MEXICO. 

Between the delta of the Mississippi River and Cedar Keys, Fla., 

1885. 
21 to 60 fathoms; sand, gravel, coral, broken shells; stations 2369-2375, 2388, 2404— 

2408. 
Cidaris tribuloides. 

Dorocidaris papillata, var. 

Arbacia punctulata. 

Diadema setosum. 
Temnechinus maculatus. 

Toxopneustes variegatus. 

Clypeaster Ravenellit. 

Clypeaster subdepressus. 

Eneope Michelini. 

Brissopsis lyrifera. 
Meoma ventricosa. 

68 to 169 fathoms; gray and green mud; stations 2378, 2400-2408. 

Clypeaster Ravenellit. 

Brissopsis lyrifera. 

Schizaster (Periaster) limicola. 

324 to 730 fathoms; gray mud; stations 2376, 2385, 2392,°2393, 2395. 

Aspidodiadema antillarum. 

Phormosoma placenta. 

940 to 1330 fathoms; mud; stations 2381, 2383, 2384. 

Phormosoma placenta. 

Hemiaster Mentzi. 
Brissopsis lyrifera. 

Between Tampa Bay and the Dry Tortugas, Florida; 24 to 28 fath- 

oms, coarse and fine sand, and broken shells. Stations 2409-2414 (1885). 
Cidaris tribuloides. 

Arbacia punctulata. 

Clypeaster subdepressus. 

Encope Michelini. 

Meoma ventricosa. 

Off Key West, Fla.; 37 to 50 fathoms; coral bottom. Stations 2315- 
2318 (1885). 

Cidaris tribuloides. 

Dorocidaris papillata, var. 

Celopleurus floridanus. 

Toxopneustes variegatus. 

Clypeaster Ravenellit. 

Clypeaster subdepressus. 

Off Havana, Cuba; 29 to 387 fathoms; coral and sandy bottoms. Sta- 

tions 2152-2154, 2157, 2159, 2161-2164, 2166, 2167 (1884); 2319-2327, 
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2330, 2331-2338, 2341-2343, 2345-2350 (1885). These stations are mostly 

from 13 to 5 nautical miles northeast of Havana Light, and from 4 to 34 

miles off shore. A few, however, are about 2 miles northwest of the 
light. 

Fathoms. 

Cidaris tribuloides....... sieisies bes lemleee's waa sed .cew | lOcm naan 

Dorocidaris: Bartlett. < cos'ss/- nas seer ee ee eee 33.204 
Dorocidaris Blaket) 0... sca bebe saat eee 122 §=6387 

DOr ocidaris Papiulava 5 sis Coe inks es ata wat ecko elaine 29° 387 

Dorocidaris papillata, var.......- Lalsemae Samia en alate 67 

Porocidaris Sharrert . <0. 6 soe ee ne ee cee ele 143-211 

SALENIG PAMETSONG » oo ccc swell Se bee eee aoe ee 6%. 28 
Colopleurus: floridanus sq. o2 05 =e ce te see ee = aoe 67 §=216 

DPradema setvosum 05 aso Sete e Slee ae see eee 169 

Aspidodindema Jacobyt .....--.22-.-. 12-3 2ioeiae eee 192 216 
A SINENOSOMNO: NYSUIG co arsine « ealacsiiseoine Sees eee 213 

Trigonocidaris albida....22- 22 -be wood aa eee 

TOLOPNCUSLES VATLEGUEUS 35/24. 5 Uae 5 joe ee eek 2 ee 98 216 

Eichinocyamus pustuus oj... ooo... 5- jew ade cabs ase ee 201 

Conolampas  Sigshet. sisc2 2. osc los ee eee | eee 213 

Paleotropus Josepnrane®: ...i6 <n cae Ya'et o Sees) ve eee 143 = 182 

Pa leopneusies: GVistatus es ics wd eh dc ae eee 156 = 157 

(PULCOPREUSTES NUSUNUL = oc) Voce So ee ae eo yanle eee tee 279 

Dinopneustes longispinus...)--\..<.- 2 <3 ep ween se ema ae: 29 «279 

EST USSOPSIS UTA CNW Sato oc cht a penne atte = ee ee 279 

PANGUSSIZUE CUCENETUCE | 5250s ia da = Sc a so one ee ee 98 184 

Off the west coast of Cuba; 426 to 463 fathoms; coral bottom. Sta- 
tions 2351, 2352 (1885). 

Dorocidaris papillata, var. 

Hehinocyamus pusillus. 

Off Cape Catoche, Yucatan; 21 to 26 fathoms, coral and sandy bot- 

toms. Stations 2360, 2362, 2363, 2365 (1885). 

Cidaris tribuloides. 

Porocidaris Sharreri. 

Arbacia punctulata. 

Diadema setosum. 

Toxopneustes variegatus. 

Clypeaster subdepressus. 
Encope Michelin. 

Metalia pectoralis. 

Meoma ventricosa. 
CARIBBEAN SEA. 

Off Arrowsmith Bank, Yucatan ; 130 fathoms, coral bottom. Station 
2354 (1885). 

Porocidaris Sharreri. 

Echinocyamus pusillus. 
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Off Cozumel Island, Yucatan; 178 to 231 fathoms, coral bottom. 

Stations 2357-2358 (1885). 

Aspidodiadema Jacobyi. 

Asthenosoma hystrix. 

Trigonocidaris albida. 

Echinocyamus pusillus. 

Off Santiago de Cuba, near shore; 202 to 400 fathoms, mud, sand, 
hard coral. Stations 2128, 2129, 2131, 2134, 2135 (1884). 

Dorocidaris Blake. 

Dorociduris papillata. 

Aspidodiadema Jacobyi. 

Off southeast end of Cuba; 1,639 fathoms, greenish mud. Station 

2127 (1884). 

Salenia varispina. 

Aspidodiadema antillarwm. 

Off Port Royal, Jamaica; 215 fathoms, black mud. Station 2139 

(1884). 

Diadema setosum. 

Albatross Bank. between Jamaica and Hayti; 23 fathoms, corals and 

broken shells. Station 2138 (1884). 

Cidaris tribuloides. 

Dorocidaris Bartletti. 

Diadema setosum. 

Toxopneustes variegatus. 

Off Aves Island; 683 fathoms, yellow mud, fine sand. Station 2117 

(1884). 

Salenia varispina. 
Phormosoma placenta. 

Homolampas fragilis. 

Aceste bellidifera. 

Off St. Vincent; 690 fathoms, gray mud. Station 2118 (1884). 

Salenia varispina. 

Off Gulf de Morrosquillo, United States of Colombia; 155 fathoms, 
green mud. Station 2143 (1884). 

Aspidodiadema Jacobyi. 

Phormosoma placenta. 

Off Aspinwall, Panama; 25 to 34 fathoms, green mud, broken shells. 

Stations 2145, 2146 (1884). 

Cidaris tribuloides. 
Brissopsis lyrifera. 
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Off Old Providence Island; 382 fathoms, coral sand. Station 2150 
(1884). 

Echinocyamus pusillus. 

Aceste bellidifera. 
SHORE STATIONS. 

Key West, Fla: 

Diadema setosum. 

Echinometra subangularis. 

Toxopneustes variegatus. 

Hipponoé esculenta. 

Echinanthus rosaceus. 

Cape San Antonio, Cuba: 

Toxopneustes variegatus, 

Echinanthus rosaceus. 

Cozumel Island, Yucatan: 

Hipponoé esculenta. 

Jamaica : 

Echinometra viridis. 

Toxopneustes variegatus. 

Old Providence Island : 

Diadema setosum. 

Echinometra subangularis. 

Hipponoé esculenta. 

Mellita sexforis. 

Sabanilla, United States of Colombia: 

Cidaris tribuloides. 

Echinometra subangularis. 

Toxopneustes variegatus. 

Hippono€ esculenta. 

Encope emarginata. 

Curagao Island : 

Diadema setosum. 

Echinometra subangularis. 

Toxopneustes variegatus. 

Hipponoé esculenta. 

St. Thomas: 

Cidaris tribuloides. 

Diadema setosum. 

Echinometra subangularis. 
Echinometra viridis. 

Toxopneustes variegatus. 

Hipponoé esculenta. 
Echinanthus rosaceus. 
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LIST OF A FEW SPECIES OF BIRDS NEW TO THE FAUNA OP 

GAUDELOUPE, WEST INDIES, WITH A DESCRIPTION OF A NEW 

SPECIES OF CERYLE. 

Ss By GEORGE N. LAWRENCE, 

The birds now enumerated I received from Dr. St. F. Colardeau, who 

wrote concerning them, as follows: 

‘‘ Five or six of these birds, I believe, have never been observed, or 

described as being visitors to the Lesser Antilles; they have been col- 

lected in our mountains by my son or myself; others were found by 

Mr. Fred. A. Ober, in the other islands, but not in Guadeloupe. 

‘‘T would be very thankful to receive the result of your examination 

and classification of these specimens.” 

Dr. Colardeau was correct in his supposition as regards the names of 

five of the species; the others he did not attempt to determine. As he 

has sent some interesting notes of the habits of several of the species, 

they are included and are designated by quotation marks. 

Mr. Charles Colardeau, the doctor’s son, wrote me: 

‘‘My father thinks, and I am of the same opinion, that there are still 

some birds in the mountains of our island which have not been killed 

there yet, such as the Siffleur Montagne, which Mr. Ober found in Do- 

minica. There is but ashort distance between the two islands, and they 
are so much alike in their voleanic structure that there seems to be no 

reason why this bird should not be found in one as well as the other.” 

+-1. Mniotilta varia (Linn.). ‘Black and White Creeper.” 

“This bird is pretty common during the winter months, disappear- 

ing at the beginning of May until the end of October or beginning of 

November; habits same as those described by Wilson. Seen from Oc- 

tober to May.” 

This: species was not found by wee Ober in any of the islands of the 

Lesser Antilles. 

4-2. Parula americana (Linn.). ‘Blue Yellow-backed Warbler.” 

“Not plentiful—seen in pais-daux trees on the mountains from De- 

cember to March. Very active amongst the upper branches and flying 

away with a sharp ‘peep’ when alarmed. No nest ever found and sup- 

posed not to reside all the year in Guadeloupe.” 

Not obtained by Mr. Ober in any of the islands of the Lesser Antil- 

les. 

3. Perissoglossa tigrina (Gmel.). ‘‘Cape May Warbler.” 

“This bird was shot badly in the vent and the sex could not be made 

out. The specimen sent is supposed to be a female. Quite rare and 

seen only in the mountains, amongst the rows of pais-daux trees used 

to shelter the coffee bushes. From November to April.” 
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Dr. Colardeau was correct in his supposition regarding the name of 

this species ; but the specimen proved to be a male. He also sent the 
female, which he was not able to identify. He says of it: 

“ For want of a proper opportunity, nearly three weeks elapsed before 

this bird was secured after having been seen. During this time it was 

noticed daily, creeping through the branches of a single pais-daux tree 

growing in a yard of the town of Basse-Terre, Guadeloupe, picking 

little bugs and worms from the leaves, a few blossoms being then on 

the tree. It acted like warblers generally, but had motions something 

like the creepers, although it was never seen to alight on the sides of 

the branches. It appeared quite tame and was finally shot by my son 

on the 11th of February, 1882. 

‘“¢ After being secured, I was told that it was not uncommon in the 

neighborhood. This, however, I must doubt until further proof, as I 

cannot trust the sayings of anybody here about birds.” 

This is also new to the fauna of the Lesser Antilles. 

+4, Dendreca striata (Forst.). ‘‘ Warbler.” 

‘These birds, never seen before, were shot at the botanic garden of 

Basse-Terre, Guadeloupe, on the 10th of October, 1882. They became 
very plentifulin the immediate neighborhood for eight or ten days, and 

then suddenly disappeared. On the return of the fall season of 1883, I 

looked forward for their appearance in the same place, of which I am 

the director, but none could be discovered. In 1882 a great number 

could have been secured in a single day.” 

This species has not been observed before in any of the Lesser An- 

tilles. 

-+-5. Dendreca virens (Gmel.). ‘‘ Black-throated Green Warbler.” 

“Rather common from November to March. Frequents the upper 

branches of middle-sized trees, pais-daux principally, among the coffee 

plantations. Sometimes catches flies in the manner of Dendreca plum- 

bea, while the black-throated blue warbler (Sylvia canadensis) frequents. 

the lower undergrowth and is not as common.” 

+ 6. Myiarchus oberi, Lawr. ‘‘Ober’s Flycatcher; Gros Siffleur.” 

‘¢ Not rare on some mountainous parts of the island. Frequents the 

top of dead and decaying timbers in the forest. Feeds also on small 

berries, principally those eaten by Hlainea martinica.” 

+ 7. Blacicus brunneicapillus, Lawr. ‘Le Gobe-mouche brun.” 

‘¢ Very little difference between the male and female, which is perhaps. 

a little less bright than the maie in coloring. 

“This bird frequents the shady undergrowth and edges of forests. 

Although quite common, it is very little known. It is generally seen 

during the winter months and early spring in company with its mate. 

It utters two full notes or whistles while watching for flies and bugs 

around the large roots of the biggest trees. Is seen a!so sometimes. 
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among the shady coffee plantations of the mountains. The nest is un- 

known here.” 

8. ‘‘Cheetura.” 

No specimen sent. 

9. Tringoides macularius (Linn.). 

+10. Sterna hirundo, Linn. 

. Ceryle stictipennis. Sp. nov. 

Matle.—The upper plumage is ashy-blue, with a broad pure white 

band across the hind neck, connecting with the white of the throat; 
lores black; a spot of white anterior to the eye, and another of the same 

color below it; the upper tail-coverts are colored like the back, and are 

barred on both webs with white; the two middle tail feathers are also 

colored like the back; the shafts are black, bordered narrowly on each 

side with deep black; they are conspicuously marked with triangular- 

shaped white spots on the middle of each web, these are nine in number 

on each side; the other tail feathers are black, with their outer edges 

colored like the back, and having pure white spots rounded in form on 

each web, those on the inner webs are much the largest; all the tail 

feathers are tipped with white; the quills are black, largely white on 

their inner webs and marked on the primaries with quadrate white 

spots on the outer ones, rather far apart; the secondaries have also small 

white spots on their outer webs, and on the inner webs large round ~ 

spots, the outer webs are margined with ashy-blue; the tertiaries are 

largely ash-blue on their outer webs, spotted and barred with white, 

the inner webs are brownish-black and marked with large spots of white ; 
the wing-coverts are like the back in color, the larger ones are sparsely 

marked with small white spots; the scapulars are narrowly barred with 

white; the under wing-coverts are white, largely intermixed with cinna- 

mon color; the throat is white; the lower part of the neck, the breast, 

and the abdomen are of a very dark cinnamon color; the lower part of 

the abdomen, the flanks, crissum. and under tail-coverts are white, 

closely spotted and barred with rather dull ashy-blue; the tarsi and toes. 

are dark brown; the bill is black, with the basal half of the under mand- 

ible yellow. 

Length, fresh, 17 inches; wing, 73; tail, 54; bill, 3. 

Hlabitat.—Guadeloupe, West Indies. 

Type in my collection. 

Female.—The color above is similar to that of the male, but it has 

the entire back and wings marked sparsely with small white spots ; in 

the markings on the head, wings, and tail they are much alike; it has 

the white throat and band on the hind neck as in the male; across the 

lower part of the throat and upper part of the breast there is a broad 

band of ashy-blue, minutely freckled with white; this band is bordered 

narrowly below with white; the entire under plumage besides, and the 

under wing-coverts are deep cinnamon. 
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Length skin, 17$ inches; wing, 8; tail, 52; bill, 3. 
The type of the female is in the National Museum, Washington, to 

which it was sent from Guadeloupe by Mr. L. Guesde. 

Remarks.—I have for comparison two males and four females of C. 

torquata. The male of the new species differs from the same sex of 

torquata in the upper plumage being rather duller in color, and strik- 

ingly so in having the feathers of the back and wings barred with white 

seen on the back by raising them, whereas in C. torquata these feathers 

are immaculate ; the quills are of a deeper black and have their outer 

webs conspicuously spotted with white, whereas in torquata they are 

unspotted ; the cinnamon color below is rather darker than in the other 

species, and the lower part of the abdomen and under tail-coverts are 

closely spotted and barred with ashy-blue; in one of the males of torquata 

there are a few spots on the lower abdomen and under tail-coverts ; 
the other has these parts pure white; the new species has the under 

wing-coverts white, blotched with cinnamon, those of torquata being 

pure white; the wings are longer than in torquata. ; 

The female differs from that sex of C. torquata in having the outer 

webs of the quill feathers spotted with white, and in the upper plumage 

and wings being conspicuously spotted with white, and in having the 

under plumage darker in color; in one specimen of C. torquata there are 

no spots; in the other three there are concealed spots of white on the back, 

and in one of them from Jalapa, Mexico, there are a few spots showing on 

the wings, and this specimen has white spots on the outer web of the 

first primary, the outer webs of the quill feathers in the other three are 

without spots; the bluish band across the breast is freckled with minute 
spots of white; this character is seen only in the Jalapa specimen, but 

in a much less degree; this specimen, however, has not the general 

spotted appearance of the new species ; the white bands on the central 

tail feathers are more strongly marked than in C. torquata. 

For a long time I have been very desirous to see the large kingfisher 

from Guadeloupe, which had been known there as “ Ceryle torquata” 

from specimens in the museum at Pointe a Pitre. It was not obtained 

by Mr. Ober, and is given in his catalogue from these specimens. I 

thought from its isolated position (none being recorded from any other 

island of the West Indies or found nearer than Central or South Amer- 

ica) that it might differ from C. torquata. Last summer I was gratified 

by receiving a specimen of the male from Dr. Colardeau. On a com- 

parison with numerous specimens of C. torquata, I came to the conelu- 

sion that it was a distinct species. I requested Mr. Ridgway to lend me 

the specimens of C. torquata in the National Museum; he kindly sent 

three specimens so labeled, all females; fortunately one of them was 

from Guadeloupe, thus giving me the opportunity to examine both 

sexes. 
Dr. Colardeau wrote me: “I have a fine skin of Ceryle torquata for 

you. It was shot by my son in a large mountain stream crossing the 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 625 

F a A. 20, 5&6 BANS 

Vol. Wilk, No. AO. Washington, BD. Cc. Dec. @, ASS. 

botanic garden, which is situated at about one mile from the sea, at 

Basse-Terre. Its mate was seen at the same time, but could not be ob- 

tained. There are now several specimens at the museum of Pointe a 

Pitre. Mr. Vetrac lately showed me two, which he assured me were 

young ones, taken from the nest in a cliffy bank, but in size and color- 

ing they did not differ apparently from adults. However, I did not ob- 

serve them very closely.” 

From Mr. Charles Colardeau I received the following account: 

“The large Kingfishers, C. torquata, are very rare,and when seen are 

very hard to secure, as they are very wild. I only saw three in two 

years, although I hunted a great deal for them.” 

OCTOBER 20, 1885. 

REMARKS UPON THE PLUMAGE OF REGULUS CALENDULA. 

Re By CHARLES WICKLIFFE BECKHAM. 

As the books appear to be considerably at sea as to the presence of 

the brightly colored crown-patch of the Ruby-crowned Kinglet in females 

and young autumnal birds, it may not be out of place to attempt the 

elucidation of the matter. 

Wilson, Audubon, and Nuttall all say substantially the same thing in 

regard to the female—that it is similar to the male; and in Audubon’s 

plate of the species the female, as well as the male, is figured with the 

brilliant scarlet-vermilion crown. As to the presence of this ornament 

in young birds in the fall they are all silent. In “Birds of North Amer- 

ica,” 1858, p. 227, itis stated that “‘ the female differs very little in color. 

It is quite probable that the species does not attain the red patch in the 

crown until the second year, as the spring migrations of the species 

always embrace a considerable number with the head perfectly plain.” 

The “‘ History of North American Birds,” 1874, Vol. I, p. 75, gets 

nearer to the truth than any of the other authorities by saying, ‘‘ Female 

and young without the red on the crown.” 

In the “American Naturalist ” for 1870 (IV, p. 54), Mr. Allen, in a brief 

note, questions the possession of the crown-patch by the female, and 

calls for the ‘‘ experience of others.” Mr. Dall, in the same volume, p. 
376, mentions that he ‘ took ten or twelve specimens in May and June 

in Alaska, all of which had the red crown, and proved on examination 

to be males.” He saw no females at all. Dr. Coues, in the same vol- 

ume, p. 316, in the “ Key,” 1872, p. 78, andin “ Birds of the Northwest,” 

1874, p. 16,* expresses the belief that the male and female are similarly 

* “There has been some discussion respecting a supposed sexual difference in the 

scarlet crest of this species. But the fact is that both sexes possess this ornament, 

Proc. Nat. Mus. 85. 40 
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decorated, but he adduces no evidence in support of this supposition. 

In the “ Birds of the Colorado Valley,” 1878, p. 93, and in the second 

edition of the “ Key,” 1884, p. 259, he expresses a doubt upon this point. 

He says (ll. cc.): “This beautiful ornament is apparently not gained 

until the second year, and there is a question whether it is ever present 

in thefemale. * * * Young forthe first year (and 9 ?) quite like 

the adult, but wanting the scarlet patch.” 

The “British Museum Catalogue of Birds,” Vol. VIII, p. 85, “ keeps 

the ball rolling,” denying the crown to the young bird, but silent as to 

its possession by the female. In fact, the same statement, in substance, 

runs through all the books I have seen that have had occasion to de- 

seribe the plumage of this abundant and interesting little bird. 

As regards the alleged presence of the ornament in the female, it is 
difficult to see how this error could have so long prevailed. In addi- 

tion to the large series of the National Museum, I have examined a 

good many others, amounting in the aggregate to about 125 specimens, 

and but one of those having a red crown-patch purports to be a female. 

This skin, No. 10937 U. S. N. M., was collected in April, 1858, at Fort 

Bridger, Utah, by Mr. C. Drexler; but this determination may be set 

aside as in all probability erroneous. The error originated with the older 

American ornithologists, who, knowing that the females of all the other 

Reguline had a brightly colored crown, although differing from that of 

the male, doubtless took it for granted that this one had it also. 

The presence of this character in young autumnal males is a fact 

that I have but recently ascertained. During October of this year 

(1885) I took four young males, and Mr. William Palmer, of Washing-’ 

ton, two, all with the brightly colored crown; three of the former ‘were 

taken on the same day. I took particular pains in determining the 

fact that they were young birds, and Mr. Palmer informs me that he 

exercised the same care with his two specimens. This point was easy 

enough to determine, on account of the very incomplete ossification of the 

various parts of the skeleton, particularly the skull, the softness of the 

rictal membrane, &c. Altogether I shot seven of the birds this fall, all 
of them “birds of the year”—four males, as above stated, with the 

bright crown, ohe male without the crown (shot in September), one 
female, and one (without the crown) whose sex, on account of the mu- 

tilation of the parts, was not determinable. This would seem to indi- 

cate the numerical preponderance of the young males with the crown 

over those without this decoration. The large series I had under ex- 

amination contains a good many fall males with the crown, and I have 

no doubt that most of them were birds of the year, a fact of easy de- 

and that neither gains it for at least one year is proved by the circumstance that in 

the spring migrations a number of individuals are found with the head perfectly plain. 
The sexes are never positively distinguishable by outward characters. In this respect 

the species differs from R.satrapa, the female of which lacks the scarlet central patch 

in the yellow of the crown.” 
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termination in the way above indicated, but one which the respective 

collectors, not realizing the importance thereof, failed to ascertain. 

The explanation of the fact that some males are taken in spring 

without this coronal decoration is not very easily found, and the only 

one I can advance—a not very satisfactory one, it must be admitted— 

is that they are birds of very late broods, which for this or some other 

reason have not undergone the fall molt. 

Two of the birds shot this fall, and several more found in the Na- 

tional Museum collection, exhibit such a remarkable difference in the 

color of the crown from the normal searlet-vermilion that it may be 

well to indicate them in detail: 
No. 1971 (Coll. C. W. B.), 3 hornot. Lchester, Md., October 25, 1835. 

Collected by C. W. Beckham. 

No. 59315 (U.S. N. M.). Washington, D. C., October 20, 1859 (not 

“sexed,” but undoubtedly a male, and probably a hornotine). Cob. 

lected by D. W. Prentiss. 
The color of the crown in these two specimens is almost exactly of 

the same shade, 7. e., a pale red-lead approaching orpiment-orange,* 

and there is a tendency to pale vermilion toward the ends of the feathers, 

a few of which are tipped with dusky, and the white at the bases is 

more pronounced than in any other specimens examined. 

No. 1481 (Coll. W. P.), ¢ hornot. Alexandria County, Virginia, Oc- 

tober 25, 1885. Collected by William Palmer. 

This is the most interesting skin of the series, the feathers of the 

crown being white at the base, passing insensibly into a light yellow, 

and then into vermilion towards the tips, perhaps indicating that the 

feathers change into the normal searlet-vermilion without molting. 

No. 60955 (U.S. N. M.). Henry’s Fork of Green River, October 3, 

1870 (not “‘sexed,” but doubtless a male of the year). Collected by H. D. 

Smith. Quite similar to the last, but the contrast between the yellow 

and vermilion is not so marked as in that one. 

No. 66706. (U.S. N. M.),¢. Fort Garland, Colo., May 30, 1873. Col- 

lected by H. W. Henshaw. 

The crown of this specimen is quite like those of the first two, but of 

a more decided reddish hue, approaching the usual scarlet-vermilion. 

This is the only spring male of the series that bas this yellowish crown, 

but the feathers of the general plumage are very much abraded and de- 

composed—almost mere shreds—showing that the bird had not molted 

at the usual time and was still wearing his last’ year’s clothes. With 

this explanation I think it may be safely assumed that this pale-yellow- 

ish crown is a peculiarity of the fall plumage of some young males. 

Whether it pertains to an early plumage of all of them, and subse- 

* These color terms are those adopted in Mr. Ridgway’s forthcoming manual, ‘‘A 

Nomenclature of Colors for the Use of Naturalists, and a Compendium of Useful 
Knowledge for Ornithologists.” 
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quently gives place to the scarlet-vermilion, in the light of our present 
knowledge, can only be a matter of conjecture. 

These two points, however, may be regarded as pretty well settled: 
(1) that the female does not have this brightly-colored crown, and (2) 
that some young autumnal males (very likely a large majority of them) 
do possess this ornament. 

In regard to the use of this decoration, I strongly suspect it to be 
not merely an ornament induced by sexual selection for the delectation 
of the female, but of considerable service to the bird in his “ entomo- 
phagical” pursuits. But as I have no evidence to offer upon the sub- 
Ject, it would be unprofitable to discuss it here. 

A careful comparison of Eastern with Western Province specimens 
fails to reveal any tangible differences of plumage or structure. 

NOTICE OF A COLLECTION OF STALKED CRINOIDS MADE BY THE 

STEAMER ALBATROSS IN THE GULF OF MEXICO AND CARIB- 

BEAN SHA, 1884 AND 1885. 

By RICHARD RATHBUN. 

During the early part of 1884 and of 1885, the U. S. Fish Commission 

steamer Albatross, Lieut. Commander Z. L. Tanner, U. 8. N., command- 
ing, was engaged in exploration to the south and southeast of the United 

States. The former year, under the direction of the Hydrographic Bu- 

reau of the U. S. Navy, she was mainly employed in making sound- 

ing observations in the Caribbean Sea region; but a short stop for 

dredging purposes was made off Havana, Cuba, where the U. 8. Coast 

Survey steamer Blake had already discovered a rich assemblage of 

stalked crinoids. In 1885 the Albatross remained about three months 
in the Gulf of Mexico, visiting the same locality off Havana, and add- 

mg very largely to the natural-history results of the previous year. 

Brief accounts of these two cruises have already been given in this 

volume of Proceedings (pp. 83 and 66). 

Stalked crinoids were collected off Havana, Cuba, off Santiago de 

Cuba, and in the northeastern part of the Gulf of Mexico, off the coast 

of Florida. Only four species were obtained—Rhizocrinus Rawsoni, 

Pentacrinus decorus, P. Miilleri, and P. asterius. The first-mentioned 

species was taken at all of the above localities, Pentacrinus decorus and 

P. asterius off Havana only, and P. Miillert off Havana and off Santi- 

ago de Cuba. 

The collection made off Havana is an exceedingly fine one, contain- 

ing over 600 specimens, a large proportion of which are in a very per- 

fect state of preservation, due to the great care bestowed upon them 
by the naturalists on board. As regards this locality, Mr. James E. 

Benedict, the chief naturalist of the Albatross, states that all the speci- 
mens of sea-lilies were obtained to the eastward, and within sight, of 
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the harbor of Havana. The water deepens rapidly from the shore to a 

depth of several hundred fathoms, and the bottom is very rough. The 

tangles only could be used for collecting, and the exact depth at which 

all the specimens were taken could not be determined, as the depth 
generally increased during the progress of every haul, the tangles being 

usually dragged diagonally off shore from the places where they were 

lowered. The range of depth given in connection with each species is 

probably approximately correct, but P. Milleri appears to be limited to 

more shallow water than P. decorus. 

As the tangles were hauled on board, the “lilies” generally hung 

with the arms downward; they were cut as quickly as possible from 

the hemp swabs, and placed in large, deep dishes, about two-thirds full 

of alcohol, in which they gave off immediately a rich reddish-brown 

color. They were afterwards transferred to the large copper tanks and 

large jars. P. Miillert retains more of its natural color in alcohol than 

P. decorus. 

The writer has made a careful examination of all the specimens for 

the purpose of determining the species represented, but the collection 

merits more critical study, without which it would be impossible to en- 

large upon the results already published by Dr. P. H. Carpenter in his. 

recent Challenger volume,* in which he discusses the collection made in 

the same region by the Coast Survey steamer Blake. Of great interest 

are the more or less complete series of the young of three species, which 

are deserving of careful study. 

Rhizocrinus Rawsoni Pourtalés. 

P. H. Carpenter, Report upon the Crinoidea collected by H. M. 8. Challenger, 

1873-76, Part I, 1884, p. 262. 

Many examples of this species were collected by the steamer Alba- 

tross in the Gulf of Mexico, in 1885, but in the cruise of the preceding 
winter but a single specimen was obtained, and that was taken at sta- 

tion 2129, south of Cuba. The greatest number were obtained south- 

east of Pensacola, Fla., in depths of 88 to 196 fathoms, over one hundred 

specimens having been dredged in a single haul at station 2401, 142 

fathoms. 

As usually happens with this species, but a very small proportion of 

the specimens retain their arms, the rough handling to which they are 

naturally subjected in the trawl-net, filled with materials of all kinds, 

tending to break off the more delicate aud loosely jointed appendages. 

The series from station 2401 is an exceedingly interesting one, con- 

taining individuals of all sizes, from those measuring about 23™™ in 

length of stem to others with the stem fully 280™™, in length, the 

latter being much larger than any yet recorded. Among the smaller 

*The Voyage of H. M.S. Challenger. Zoology. Report upon the Crinoidea cel- 

lected during the Voyage of H. M. 8. Challenger, during the Years 1873-76. By P. 

Herbert Carpenter, D. Sc., assistant master at Eton Collegé. Part I. General Mor- 

phology, with Descriptions of the Stalked Crinoids. 1884. 
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specimens there are several which appear to resemble Rhizocrinus lofo- 

tensis more or less closely as regards the joints of the stem, the shape of 

the calyx, and the structure of the arms; but this resemblance is prob- 

ably superficial, for the most extreme forms in this direction are con- 

nected, by many specimens showing intermediate gradations, with speci- 

mens that are typical of R. Rawsoni. Unfortunately R. lofotensis is very 

poorly represented in the National Museum collections, thereby preclud- 

ing careful comparisons with if. 

The entire collection exhibits a considerable range of variation, but 

nothing beyond what has been already noticed by Dr. P. H. Carpenter, 

unless it may be in the instance above mentioned. In nearly all the 

specimens from the northern part of the Gulf of Mexico (stations 2399, 
2401, 2402, 2403) the calyx is proportionally broad above, expanding 

rather rapidly from the stem upward, and with scarcely ever any notice- 

able restriction around the radials. The specimens from this region 

are all very much alike as to the shape of the calyx, and in this partie- 

ular differ from those taken off Havana (stations 2321, 2326, 2327, 2337, 

2345) and south of Cuba (station 2129), in which the calyx is propor- 

tionally longer and narrower with frequently a more pronounced radial 

constriction. The stem is almost always smallest at the calyx, being 

sometimes very small at that point; quite perfect dice-box shaped 

joints are not uncommon, especially low down on the stem; the longest 

joints scarcely ever exceed twice the diameter in length. 

Following are given measurements of three of the larger specimens 

from station 2401. The arms are perfectly preserved only in No. 1. 

Dimensions of three large specimens from station 2401. 

| 2 Now No. 2 No. 3 

LOGI Ete) ht Gen Soehoecebnces ssecod sasceresgssone secs -- millimeters. - 190 248 280 
ENE DEE Ot FOUNGS AT SUSI arate ete others at ele ela tel =e eee eer ee | 74 96 106 

_ Length of stem joints near middle. -..-......-...------ millimeters. . | 3 2.6 3 
IDiaMeser Of SAMO cae ne Soe eeien elem eae oem seal eet nae dogeeans | 1.5 155 | 1.9 
1 2 Gy HRD REM lysosome eoeaemcoeee Sebre GagnOEnlcee Soorn- GOreaeer} t 3.8 | 3.5 
Greatest diameier of same -.-..---.5-. 26005 2-- 22 -- sree ee: dOss253 | 2.8 2.8 25 
BECICNG Of Galliyx os essa | aa Saja lcle welaress Siesta feiclo wicca rai Safes 2 Ok =s)er- 5 4.8 | 4.5 
Greatest diameter of same .-.---.--- cl esne cose - socteceee ns doe=: 22-| 3 Be | 2.9 
AGenoth oflarms:s:2o2 2 ~ cee vsctess Od oe ws etes=lsiate sieialarchelnuinis sia: Osea -2 | 45) (ns. eee eee eee 
Number of double joints in same ...-.-...--.--------- SO ee eee ae About) 42°) 1olc.20 uae | aeh cues 

RECORD OF SPECIMENS 

Gulf of Mexico, southeast of Pensacola, Fla. : 

Latitude 28° 44’ N., longitude 86° 18’ W., 196 fathoms, gy. M.; station 2399, 

two specimens (12348).* 

Latitude 28° 38’ 30” N., longitude 85° 52/ 30’ W., 142 fathoms, gn. M. brk. Sh. ; 

station 2401, one hundred specimens (12354). 

Latitude 28° 36’ N., longitude 85° 33/ 30” W., 111 fathoms, gy. M.; station 2402, 

three specimens (12352). 

Latitude 28° 42’ 30’ N., longitude 85° 29’ W., &8 fathoms, gy. M.; station 2403, 

one specimen (12349). 

“The numbers in parentheses are catalogue numbers of the U.S. National Museum. 
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Off Havana, Cuba: 

Station 2321, 230 fathoms, fne. gy. 8., one specimen (12353). 
Station 2326, 194 fathoms, Cr., one specimen (12346). 

Station 2327, 182 fathoms, fne. S., one specimen (12351). 

Station 2337, 199 fathoms, Cr., three specimens (12350). 

Station 2345, 184 fathoms, gy. wh. Cr., one specimen (12347). 

South of Cuba: 
Latitude 19° 56’ 04” N., longitude 75° 48’ 55” W., 274 fathoms, bn. M. fne. S.; 

station 2129, one specimen (7109). 

Pentacrinus decorus Wyville Thomson. 

P. H. Carpenter, loc. cit., p. 330. 

The number of specimens of Pentacrinus decorus obtained was not far 

from 500, and all were taken off Havana, Cuba, in depths of 67 to 279 
fathoms. ‘The series is an exceedingly fine one, presenting all stages of 

growth from the smallest to the largest described by Dr. Carpenter, 
but very young specimens are comparatively rare. A hasty examina- 

tion of the collection furnishes no important facts to add to Carpenter’s 

very full description. From 28 to 30 arms were noticed in a number of 

specimens, and one specimen has 38 arms. In the last the branching is 

regular on some rays and irregular on others; the several rays bear 

from 5 to 10 arms each, as follows: 5, 10, 8, 8,7. The ray bearing 10 

arms is divided as follows: The 2 primaries have 2 distichals each. The 

primary on the right divides into two secondaries, the outer one with 

3 palmars, terminating in 2 free arms, the inner with 4 palmars, fol- 

lowed by a free arm on the right, and a tertiary (if so we may call it) 

on the left, the latter having 6 joints and ending in 2 free arms. The 

inner secondary of the left primary has 5 palmars and 2 free arms; the 

outer secondary, 1 palmar, a free arm on the right, and a tertiary of 3 

joints on the left, followed by 2 free arms. The height from the basals 

to the tips of the arms is about 100™", but, excepting for the greater 

fullness of the cluster of arms, the specimen appears to be perfectly 

normal. 

The youngest specimen is of about the same relative size as the small- 

est described and figured by Dr. Carpenter (loc. cit., p. 21, pl. xxxv, 

fig. 1). | 
RECORD OF SPECIMENS. 

Off Havana, Cuba: 

Stations 2156 to 2169, 78 to 278 fathoms, 1884, 125 +- specimens (12355). 

Stations 2319 to 2350, 67 to 279 fathoms, 1885, 300 ++ specimens (12356). 

(Young specimens. ) 

Off Havana, Cuba: 

Stations 2156-2169 (12571); station 2161, 146 fathoms (12568) ; station 2167, 

201 fathoms (12569); station 2169, 78 fathoms (12570); stations 2319-2350 

(12567) ; station 2335, 204 fathoms (12361); station 2346, 200 fathoms (12359, 

12566) ; station 2347, 216 fathoms (12362); station 2348, 211 fathoms (12360) ; 

station 2349, 182 fathoms (12565). 
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Pentacrinus Miilleri Oersted. 

P. H. Carpenter, loc. cit., p. 306. ; 

About one hundred specimens in all of this species were collected on 

the two cruises, by far the greater number having been obtained in 

1885. The greatest length of arm observed was 164™™, with 134 joints, 

the calyx and arms being exceptionally perfect, but the stem short. 

Others nearly as large are contained in the collection. The longest 

stem measures slightly more than 350™™ in length, and includes 29 

internodes, with 8 to 9 internodal joints; the diameter of the stem is 

5.5™™; the length of the longest arm 135™™. The next longest stem 

measures 280™ in length, 5.5™™ in diameter, and has 25 internodes 
with 9 internodal joints each. The shortest internodes observed occur 

in a stem 222™ long; diameter of stem 5.8™"; number of internodes, 

28; length of internodes, 7°"; number of internodal joints, 7. The 

usual number of joints to an internode is 7 to 11, but as few as 5 and 6 

were noticed in some adult specimens. 

The stem differs greatly in shape, being sometimes very rounded 

pentagonal, with but a slight longitudinal depression on each face, while 

again this depression may be very wide and pronounced and the edges 

quite angular. In the larger number of specimens the internodal joints 

are subequal in length, and in only a comparatively small number are 

they regularly alternating, as thin and thick. In some specimens this 

latter arrangement occurs irregularly on portions of the stem. 

The color varies greatly in alcoholic specimens, the variation being 

probably due in part to the manner of preservation. Nearly half the 

specimens have a tinge of green, yarying to bluish, this color being 

sometimes very light, at others dark. Many specimens are very light 

purplish, purplish white or yellowish white. Light shades of brown. 

and gray also occur, and several varieties of coloring may be found on 

the same specimen. The lower arm joints and calyx are generally 

darker than the rest of the body, being often of a dark olive color. 

Comparatively few young specimens of Pentacrinus were obtained, 

considering the large size of the entire collection made. Irom among the 

young specimens examined about eight appear to belong to this species, 

although where only short stems occur it is very difficult to distinguish 

this species from P. decorus. A sufficiently complete series, ranging 

from the largest to the smallest, has, however, been brought together, 

to render the identifications presumably accurate. The differences 

observed in the stems of adult specimens occur also among the young. 

The internodal joints are generally of subequal length, but in two speci- 

mens thick and thin joints alternate, although the differences between 

them are not very great. 

The youngest specimen in the lot and one of intermediate size fur- 

nish the following measurements and other details : 
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Dimensions of two young specimens. 

Smallest | Intermediate 
specimen. specimen. 
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Diameter of calyx (top of first radials) .-......-...--..-----. millimeters. -. 2.8 4,6 
Height from point of attachment of stem to upper edge of third radi- 
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In the smaller specimen the interarticular pores extend through 

the upper three or four internodes, and in the latter through the same 

number; in the former the radials are proportionally longer; the basals 

are comparatively large in both. In the smaller each ray divides regu- 

larly into two arms; in the larger into 5 or 6 arms each, with two dis- 
tichals and two palmars. 

There are in the collection of 1884 two interesting specimens that 

appear to be modifications of this species in the direction mentioned by 

Carpenter (loc. cit., p. 311), with respect to two specimens collected by 

the Coast Survey steamer blake off Martinique and Barbadoes; but the 

extent of the variation in our specimens is much greater, though mainly 

limited to the lower brachials of the arms. One specimen came from 

station 2154, south of Cuba, depth 254 fathoms; the other is trom a 

depth of 300 fathoms, at station 2155, off Havana. For convenience in 

describing them we will designate the former A, the latter B. With 

specimen A one typical example of P. Miillert was collected, and B came 

from the same locality where the largest hauls of this species were 

made, though it was the only specimen obtained at that particular sta- 

tion. Both specimens are in very perfect condition, A being slightly 

larger than B. In A the stem is 168™™ long, with 19 internodes, and 
terminates with a nodal joint; the diameter of the stem is 4.2™™, the 

number of internodal joints 7. The stem is very decidedly pentagonal 

in A, but in B is more rounded; in both, the joints are of subequal 

length; the cirri in A are about 34™™ long, and consist of 33 joints 
each. 

The basals are very small, and very widely separated in A, but in B 

they are somewhat larger and touch slightly exteriorly. There are three 

radials on each ray of both specimens, in A being comparatively low 
and broad; the diameter of the calyx at the top of the first radials in A 
is 9™™, In the latter there are 30 arms, each ray dividing regularly into 
6, the arrangement being 2.1; 1. 2; there are two distichals and three 

Saat: the longest free arm nena 1035™™, and consists of 88 joints. 

The surfaces of all the joints of the calyx and arms, up to and including 

the first brachial, are slightly more raised, and appear harder and 
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smoother than the remaining brachials, as often happens in this spe- 

cies ; they are also darker in color. The free arms above the first brach- 
ials appear much more delicate and are of a lighter color. Thé lower 

7 or 8 brachials on each arm are much flattened, dorsally and laterally, 
the edges along which these surfaces meet being more or less sharply an- 

gular and produced to form narrow wing-like extensions reaching nearly 
the entire length of the joint, or short, stout, more or less spiniform pro- 

jections most developed at the upper ends of the joints and directed up- 

ward and outward. The one is but a modification of the other, all grada- 
tions occurring from the elongate process to the simple spine, the former 

often breaking up into two or even three spines, the lower of which are 

much the smaller and generally quite minute. One of the most com- 

mon conditions is a slightly raised subangular or rounded edge, be- 

ginning just above the lower end of the joint and continuing without 

much, if any, increase in size to near the upper end, where it becomes 
. abruptly enlarged, the spine-like process thus formed being some- 

times acutely, at others obtusely, poiuted, and often squarely cut off 

above. Where the raised edge is not continuous, it is generally repre- 

sented by the one or two smaller spines above mentioned. 

In addition to the lateral processes, there is on most of the arms a 

median series of spines, of about the same length as the lateral ones; 

but more spine-like in shape, and acutely or bluntly pointed, though 

occasionally transversely expanded at the tip. They are located at the 

extreme upper end of the joints, slightly overlapping the next above, 

are directed upward and outward, and may begin anywhere from the 

5th to the 12th brachial. They extend over from 2 to 13 joints, being 

generally largest below and gradually decreasing in size upward, be- 

coming at the same time more acute and more appressed. Above the 

flattened brachials the joints become normal. All the joints below the 

free arms are much more flattened than usual, and some of the palmars 

and distichals are more or Jess produced at the sides. 

In specimen 5 the ray and arm joints are all less flattened than in 

A, and the lateral edges less continuously produced, generally bearing 

only trom 1 to 3 spines, which are smaller and more acute. The me- 

dian series of spines is more constant, and reaches farther up on the arms, 

and there are often two, three, or even more spines along the upper edge 

of each joint, not always regularly arranged, and generally limited to 

one side or the other. The spines of this series are frequently very 

broad, thin and square at the upper end. 

RECORD OF SPECIMENS. 

Off Havana, Cuba: 

Stations 2156-2169, 78 to 278 fathoms, Cr., 1884, 16 specimens (12357). 

Stations 2319-2350, 67 to 279 fathoms, Cr., 1885, 75 specimens (12358). 

South of Cuba: 

Latitude 19° 56’ 06’ N., longitude 75° 47! 32’ W., 254 fathoms; station 2134, 
1884, 1 specimen (12547). 
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( Young specimens.) 
Off Havana, Cuba: 

Station 2152, 387 fathoms (12543) ; station 2163, 133 fathoms (12545); station 

2164, 192 fathoms (12544) ; station 2166, 196 fathoms (12364) ; stations 2319- 
2250 (12542); station 2347, 216 fathoms (12546); station 2349, 182 fathoms 

(12541). One or two specimens are contained in each of these lots. 

(Variety described in notes. ) 
South of Cuba: 

Latitude 19° 56/ 06” N., longitude 75° 47’ 32” W., 254 fathoms; station 2134, 

1884, 1 specimen (12548). 

Off Havana, Cuba: 
Station 2155, 300 fathoms, Cr., specimen (12549). 

Pentacrinus asterius (Linn.) Liitken. 

P. H. Carpenter, loc. cit., p. 300. 

The lower portion of the stem of a large individual was collected off 

Havana, Cuba, in 1885. It was associated with Pentacrinus Miillert and 
Pentacrinus decorus, and was only detected when the large collection of 

specimens made by the Albatross, and contained in several tanks, was 

being overhauled at the National Museum. The exact locality was, 

therefore, not noted by the naturalists on board the steamer, but it 

came from one of the stations, 2319 to 2350 inclusive, with depths of 67 

to 279 fathoms. The catalogue number is 12363. 

This specimen consists of the lower five internodes and part of an- 

other internode above, the upper break presenting an irregular and 

fresh surface, indicating that the upper part of the stem, withits calyx 

and arms, had probably been broken off by the tangles at the time this 

fragment was secured. The lower end of the stem terminates with a 

nodal joint. The entire length of the stem is about 155™™, the diameter 

72m; the internodes are about 26™™ long each, and consist of 18 to 19 

joints; the cirri are about 72™ long, with 47 joints. 

This stem agrees very well with the description of Dr. Carpenter 

(loc. cit.), and compares favorably with the lower part of his figure 

given on Plate XI. It adds a new locality to those previously recorded 

for the species, but we cannot help regretting that a more perfect ex- 

ample was not obtained. 

NOTES ON THE GREAT DOLPHIN, CORYPHZAINA HIPPURUS, LINNE. 

By SILAS STEARNS.* 

It is a surface swimmer, living not deeper than half-way to the bottom, 
in 20 or 30 fathoms of water, and yet never coming into the very shoal 

water close to the coast. Dolphins are generally distributed over the 

Gulf of Mexico during the summer months, but in winter the chilly sur- 
face water drives them and their food to the lower parts, about the 

*Eixtracted from a letter in reply to inquiries concerning specimen number 37227, 

accession 16171, forwarded to the Museum by Mr. Stearns about June 17, 1885.— 

T. H. Bean. 
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coasts of Cuba and Yucatan. The Great Dolphin is one of the most 

active and vigorous fishes known to the Gulf fishermen. 

It is often seen while in chase of flying-fishes and schools of small-_ 

fry, and also while lurking about vessels at anchor on the fishing — 

grounds or becalmed, to pick up any scraps of food that may be thrown — 

overboard. At such times it can be captured with an ordinary small — 

hook and line, or with the more elaborate outfit of rod, reel, and fine 

line, using a squid or metal spinner, or common fish-bait. 

When hooked the dolphin fights hard, jumping and shaking itself to 

get rid of the hook, and it is well worth the attention of the angler. It — 
is taken only with hook and line, while trolling, or on the red-snapper } 

grounds as above mentioned. 

While in the water it presents a beautiful appearance, being graceful 

in movement and brightly colored. Then the colors mentioned in the 

‘ 
i 

description of the species appear much brighter than after the death of — 

the fish. 

The dolphin is not a good food-fish. Its flesh is dark and tough. 

It spawns in July and August, probably among floating alge. 
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SMITHSONIAN INSTITUTION. 

UNITED STATES NATIONAL MUSEUM. 

CLASSIFICATION OF THE MATERIA MEDICA COLLECTION OF THE 

U. S. NATIONAL MUSEUM, AND CATALOGUE 

OF SPECIMENS. 

By DR. JAMES Vi. FLENT, U.S.N. 

Revised and extended by 

DR. HENRY G. BEWER, U. 8S. N.. HONORARY CURATOR, SECTION OF 

MATERIA WEDICA. 

CLASSIFICATION. 

I.—ANIMAL PRODUCTS. 

H.—VEGETABLE PRODUCTS. 

III.—PRODUCTS OF FERMENTATION AND DISTILLATION. 

IV.—INORGANIC PRODUCTS. 

I.—ANIMAL PRODUCTS. 

VERTEBRATA. 

A.—MAMMALIA: 

I.—Carnivora. 

II.—Cetacea. 

III.—Ungulata, 

IV.—Rodentia. 

B.—AVEs. 

C.—REPTILIA. 

D.—AMPHIBIA. 

E.—PISCEs. 

MOLLUSOA, 

F.—CEPHALOPODA. 

G.—GASTROPODA. 

H.—LAMELLIBRANCHIATA. 

639: 
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ARTHROPODA. 

I.—INSECTA: 

I.—Coleoptera. 

I1.—Hemiptera. 

III.— Hymenoptera. 

K.—CRUSTACEA. 

VERMES. 

L.—ANNELIDA. 

CQZLENTERATA. 

M.—ACTINOZOA. 

N.—SPONGIA. 

II.—_VEGETABLE PRODUCTS. 

[From Bentham and Hooker: GENERA PLANTARUM.] ‘ 

DICOTYLEDONES. 

POLYPETALA. 

Series IL.—THALAMIFLOR. 

Cohort I.—RANALES. 19. Tremandrex. 

1. Ranunculacesx. 20. Polygalee. 

ie eee aay Cohort IV.—CarRYOPHYLLINA, 

4. Magnoliacesx. 21. Frankeniacex. 
5. Anonacer. 22. Caryophylles. 

6. Menispermaces. 23. Portulaces. 

7. Berberides. 24. Tamariscines. 

8. Nympheacea. 
Cohort V.—GUTTIFERALES. 

Cohort IJ.—PARIETALES. 

9. Sarraceniacex. 25. Elatines. 

10. Papaveracex. 26. Hypericinee. 

11. Crucifere. 27. Guttifere. 

12. Capparidea. 28. Ternstremiaces 

13. Resedacee. 29. Dipterocarpes. 

14. Cistinex. 30. Chlaenacee. 

15. Violariesx. 
16. Canellacesr. Cohort VI.—MALVALES. 

17. Bixines. 31. Malvacez. 
Cohort III.—PoOLYGALINA. 32: Sterculiacee. 

18. Pittospores. 33. Tiliacex. 
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Series I].—DISCIFLORA. 

Cohort VII.—GERANIALES. 

34, Lines. 

35. Humiriacee. 

36. Malpighiacez. 

37. Zygophyllex. 

38. Geraniacee. 

39. Rutacee. 

40. Simarubeer. 

41. Ochnacee. 

42. Burseracex. 

43. Meliacez. 

44, Chailletiacez. 

Cohort VIII.—OLACALEs. 

45. Olacinesx. 

46. Llicinez. 

Cohort IX.—CrELASTRALES. 

47, Celastrine. 

48. Stackhousiesx. 

49, Rhamnezx. 

50. Ampelidez. 

Cohort X.—SAPINDALES. 

51. Sapindacez. 

52. Sabiacez. 

53. Anacardiacex, 

54. Coriariex. 

55. Moringes. 

Series III.—CALYCIFLORA. 

Cohort XI.—ROSALES. 

56. Connaracee. 

57. Leguminose. 

58. Rosacex. 

59. Saxifragez. 

60. Crassulacex. 

61. Droseracee. 

62. Hamamelidez. 

63. Bruniaces. 

64. Halorageve. 

Cohort XII.—MyYRTALEs. 

65. Rhizophoree. 

66. Combretacew. 

67. Myrtacez. 

68. Melastomacee. 

69. Lythrariez. 

70. Onagrariee. 

Cohort XIII.—PASSIFLORALES. 

71. Samydacez. 

72. Loasex. 

73. Turneraces. 

74. Passiflerez. 

75. Cucurbitaces. 

76. Begoniaces. 

77. Datiscer. 

Cohort XIV.—FICOIDALES. 

78. Cactex. 

79. Ficoidex. 

Cohort X V.—UMBELLALES. 

80. Umbelliferee. 

81. Araliacee. 

82. Cornacee. 

GAMOPETAL&. 

Series I.—INFER/. 

Cohort I.—RUBIALES. 

83. Caprifoliacer. 

84. Rubiacez. 

Cohort I].—ASTERALES. 

85. Valerianee. 

86. Dipsacee. 

87. Calyceree. 

88. Composite. 

Cohort III.—CAMPANALES. 

89. Stylidiez. 

90. Goodenoviex. 

91. Campanulacee. 

Series IJ].—HETEROMER. 

Cohort IV.—ERICALES. 

92. Vacciniacee. 

93. Ericacex. 

94. Monotropes. 

95. Epacridez. 

96. Diapensiacez. 

97. Lennoacesr. 

41 Prov, Nat. Mus. 85 

| Cohort V.—PRIMULALES. 

98. Plumbaginex. 

99. Primulaces. 

100. Myrsinez. 

Cohort VI.—EBENALES. 
101. Sapotacex. 

102. Ebenacez. 

103. Styracess. 

| 
| 
| 

Jau.20,(&8b - 

641 
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Serres III.—BICARPELLAT&. 

Cohort VII.—GENTIANALES. 

104. Oleacex. 

105. Salvadoracez. 

106. Apocynacesx. 

107. Asclepiades. 

108. Loganiacezx. 

109. Gentianex. 

Cohort VIIJ.—POLEMONIALES. 

110. Polemoniacezx. 

111. Hydrophyllacez. 123. 

112. Boraginesx. 124. 

113. Convolvulaces. 125. 

114. Solanacez. 126. 

127. 

MONOCHLAMYDEZ. 

Series I.—CURVEMBRYEX. 

125. Nyctaginez. 

129. Illecebracee. 

130. Amarantacez. 

131. Chenopodiacez. 

132. Phytolaccacesx. 

133. Batidez. 

134. Polygonacez. 

Series II.—MULTIOVULATZ AQUA- 

TIC. 

135. Podostemacex. 

Series III.—MULTIOVULATA TER- 

RESTRES. 

136. Nepenthacee. 

137. Cytinaceex. 

138. Aristolochiacesz. 

Series [IV.—MICREMBRYE. 

139. Piperacee. 

140. Chloranthacee. 

141. Myristicex. 

142. Monimiacez. 160. 

Serrrs V.—DAPHNALES. 161. 

143. Laurines. 162. 

144, Proteacez. 163. 

GYMNOSPERMEA. 

Cohort IX.—PERSONALES. 

115. 

116. 

117. 

118. 

119. 

120. 

121. 

122. 

Scrophularinez. 

Orobanchacesx. 

Lentibularies. 

Columelliacez. 

Gesneracez. 

Bignoniacee. 

Pedalinesz. 

Acanthaces. 

Cohort X.—LAMIALES. 

Myoporinex. 

Selaginezx. 

Verbenacex. 

Labiatez. 
Plantaginesx. 

SERIES V.—DAPHNALES. 

145. 

146. 

147, 

Thymelzaces. 

Penxacez. 

Eleagnaceex. 

Serres VI.—ACHLAMYDOSPORES. 

148, 

149. 

150. 

Loranthacez. 

Santalacesx. 

Balanophoree. 

Series VII. UNISEXUALES. 

151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

Euphorbiacex. 

Balanopsex. 

Urticacez. 

Platanaceez. 

Leitneriex. 

Juglandez. 

Myricaceex. 

Casuarinee. 

Cupulifere. 

Series VIII.—ORDINES ANOMALI. 

164. Gnetacex. 

165. Conifers. 

166. Cycadacerx. 

Salicinesz. 

Lacistemacex. 

Empetraces. 

Ceratophylles. 
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MONOCOTYLEDONES. 

Series I.—MICROSPERM&. 

167. Hydrocharidez. 

168. Burmanniacee. 

169. Orchidez. 

Srrizs I].—EPIGYNZ. 

170. Scitaminez. 

171. Bromeliacez. 

172. Hemodoraces. 

173. Iridex. 

174. Amaryllidez. 

175. Taccacezex. 

176. Dioscoreacez. 

Series III.—CORONARIEZ. 

177. Roxburghiacez. 

178. Liliacew. 

179. Pontederiacex. 

180. Philydracesx, 

181. Xyridex. 

182. Mayacez. 

183. Commelinacez. 

184. Rapateacex. 

| Series I1V.—CALYCIN. 

185. Flagellariex. 

186. Juncaces. 

187. Palme. 

SERIES V.—NUDIFLOR&A. 

188. Pandanee. 

189. Cyclanthaces. 

190. Typhaceex. 

191. Aroidez. 

192. Lemnacez. 

SERIES VI.—APOCARP. 

193. Triuridex. 

194, Alismacezx. 

195. Naiadacesx. 

SERIES VIT.—GLUMACEA. 

196. Eriocaulesx. 

197. Centrolepidex. 

198. Restiaces. 

199. Cyperacez. 

200. Graminez. 

CRYPTOGAM A. 

[From Luerssen : MEDICINISCH-PHARMACEUTISCHE BOTANIK.] 

Cuass I.—LYCOPODINZ. 

201. Selaginelle. 

202. Isoétacez. 

203. Lycopodiacez. 

Crass IIl.—EQUISETINZ. 

204. Equisetacea. 

Cuass III.—FILICINA. 

205. Rhizocarpex. 

206. Ophioglossaces. 
207. Marattiacesx. 

208. Filices. 

Cxiass IV.—MUSCI. 

209. Stegocarpe. 

210. Cleistocarpe. 

211. Sphagna. 

212. Schizocarpe. 

Crass V.—HEPATICZ. 

213. Jungermanniacex, 

214, Marchantiaceex. 

215. Anthocerotex. 

216. Ricciacee. 

Crass VI.—CARPOSPOREA. 

217. Basidiomycetes. 

218. Ascomycetes. 

219. Floridez. 

220. Coleochaetea. 

Cxiass VII.—OOSPOREZ. 

221. Fucoidesx. 

222. Characee. 

223. Gidogoniex. 

224. Coeloblastex. 

225. Spheropleee. 

226. Coenobiexr. 

Crass VIII.—ZYGOSPOREA. 

227. Zygomycetes. 

228. Conjugate. 

229. Myxomycetes. 

230. Zoosporee. 

Crass IX.—PROTOPHYTA. 

231. Saccharomycetes, 

232. Schizomycetes., 

233. Cyanophycee (Phycochroma- 

cee). 

234, Chlorophyllophycee. 



644 PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

T.—PRODUCTS OF FERMENTATION AND DISTILLATION. 

(Not subdivided.) 

IV.—INORGANIC PRODUCTS. 

{From Roscoe & Schorlemmer: TREATISE ON CHEMISTRY.] 

NON-METALLIC ELEMENTS. 

Monaps: 

I.—Hydrogen ..---.-.------ H 
Vie —Ohloriner a. -isseccce cee Cl 

Th—Brominew.-2 = eee Br. 

TV.—lodine hes sece se eeiccce I 

2 V.—FPlnorine's..225.5 5-26 Se F 

DYADs: 

VI.—Oxygen ..-...- ecco eas 0. 
Ville ——=Sulphur..s-.6 oes ose er oS 

WiknIe Selenium .4-- 22-22 ssoe 0" Se. 

PX —Tellurinm: .o22<e eo ce sees Te. 

TRIADS: 

X.—Nitrogen .....---------. N. 
XI.—Phosphorus......-.----- lee 

XIT.—Arsenic:..c2- 2s sc sa56 As 

TETRADS: 

XTIT.—Carbon...<. -- 522. --c--- (Of 

NEVE — Silicones 26 ss see soees Si. 

XV:—Boron =. 22 cc2.sscese ese B 

COPPER GROUP: 

XOXOK—— COPPOL aoe sae eee Cu 

XK —SUVer ao. ceeieee so os ea Ag. 
XK —Mereury -.--<- 2-23 oo Hg. 

CERIUM GROUP: 

NXE —“V Cirinm! joes os socieae - eae Y. 

XXXIV.—Lanthanum ...-......... La. 

KMK Vi.—Cerium=-2-. 3. ses-ccse= Ce. 

XXX VI.—Didymium...-........-.. DI. 

XeXoX Vl —hrbinmes -eeeee scree eee Er. 

ALUMINIUM GROUP: 

XXX VIII.—Aluminium ........-...- Al. 

MONON LX. —— TEN GUM see ae sees e ce eee In. 

Xi —Gallinmissee es econ eee Ga. 

IRON GROUP: 

XLI.—Manganese ...-....--..- Mn. 

XG TT ——ITON so sono: oe ee eee eee Fe. 

XE —Nickel. os 25.<0052s5e50 Ni. 

XMDVe—Cobalt. osc acccc.os od aces Co. 

CHROMIUM GROUP: 

XLV.—Chromium.............. Cr. 

METALLIC ELEMENTS. 

METALS OF THE ALKALIES: 

XVI.—Potassium ..........-... K 

XVIL—Sodium's.~ -.5- 22-2 s-eeee Na. 

X VILE. —Lithinm=._-.. 22 ---aee Li 

XIX.—Rubidium: -..2 eases sees Rb 

XX.—Cesium {22236 232 eae Cs 

METALS OF THE ALKALINE EARTHS: 

XXI.—Calciunte: 25 +22 eee Ca. 

XXIT.—Strontium 2.222. 222222. Sr. 

XXTIT.—Barium: =... ceo eee Ba. 

MAGNESIUM GROUP: 

XXIV.—Beryllium..--.-..-.-5.-- Be 

XXV.—Magnesium ..----.....-. Mg 
XX VI. Zine; [20:0 eae eee Zn 

XXViIl-—Cadmiume-c2 2 seeeeeee Cd 

LEAD GROUP: 

XX VITL—Léad -.2..--.2. te Ssacea6 Ph. 

XXIX.—Thallium...........---- Th. 

XLVI.—Molybdenum .......-.. - Mo. 

XLVII.—Tungsten -...-.. ....---- W. 

XEVIUI:.—Uraninum 24 -22-2eee-eee U. 

TIN GROUP: } 

XLIX.—Tin 3 323 2a eee Sn. 

1b. —Zirconium’ 32226252 seee Zr. 

LI.—Thorium:.5-- -ssasse ose Th 

ANTIMONY GROUP: 

LIl.—Vanadium..: 22-22. see=ee We 

LITI.—Antimony ...--.-------- Sb. 

LIV.—Bismuth.... 2222s cemeees Bi. 

LV.—Tantalum! 225-2 eeceeeee Ta. 

LVI.—Niobium): <2 <,.2o-)-<seeeee Nb. 

GOLD GROUP: 
LVIl.—Gold* 2322.2. 2 ee Au. 

LVITT.—Platinum:.< 2.22.2 -sos-se Pt. 

LIX.—Ruthenium ~.- <2 -..2-.. Ru. 

LX.—Rhodium 32-2) .2242-5--ee Rh. 

LXT.—Palladium =. 22542422 0ee= Pd. 

LXTT.—Inidium:-*2 22 2ss-eeecee- Ir. 

LXITI.—Osmium ............-.-- Os. 



ALPHABETICAL INDEX TO CLASSIFICATION. 

Name. 

PAICANGHURCOD ooc aisissacise cone <ccseccsccs 122 

PR CUINOZ ORM a sce dc cele dew encoe cscs eee M. 

PMA ACO) usm iq ele aeincisso= laslees cee se 194 

PUD TEVEM eign cinin = win imininaciene mene c=- XXXVIII 

PAMIATANLACOD a= nonin sciesccincce cencns 130 

PEE VATU OB) see ee an /sanreecieiciasenc cc's 174 

PACING HO GG near wea ont ancecceecccs 50 

PAT UDINE Sse scin tasie sacs sage 2 aes D. 

PAM ACATOIACOR = =< sicis c= ecm), ae ec cinicioewicis 53 

PANTNOINA AEE Scere aos do cess Jacccmecece L. 

PAMONACOM -caaeciccacec scocecccccecee ea 5 

FATIURGUELOLCSD . <scicc ose: cee ces er ceee, 215 

PATLMONYsoo cis Saisie sas eeiscen soe tcin =e LIU 
PATONG VN ACO) mesial sinininisim aise cio /aacinelesints 106 

FAT MUACOD: 22s. once coce ees haeseetcs 81 

PARONIG ee ecieee sea e cie oe enue cece XII 

PATIRGOLOCHIACESD:: .- 5 5=)s 55sec e. se secs 138 

PAT OID ORS case. eitocs cian ec osies smeared = 191 

PAISCLO DIAC ED Jaca ose ae cinib aieiiaiaia sn 107 

PASCOMYCOLES=---5------ceeeacoe- ces - 218 

PA GS eee a oe cb wcbid cantata dew sic sis B. 

Bal anO PSO Sansa asi ees ne eels 152 

IBALANO POLED 2a a1. les seein clei ne. 150 

PAV serfs) alto Sane miniaiote s wwise vio Sewie See xXxuUI 

Basidiomycetes .......--.------------ 217 

ISGP OMIACO De sclae asia lo a's a e)sie cle ieee 76 

ISBT DELIG OID athe. csecicciacee ce nesensses 7 

Beryllium a ossssscslccescewsas acecse XXIV 

IBIGNONIACOD) <2 2 Soe sas cicine c= 2 c= 120 

SSMU ees ere cre raaccie a leccncuectecs LIV 

BIXiNe@.2-=2---2-- at eee aemee 17 
JOT a WG) pesobuogncc SeScase Boner OsOn 112 
ISOTON Pee oe acs some os coos en eC e sions XV 

IBTOMOCHACO!: 65. -atece= cose cee Socus Z 171 

PBROUMMIN Oho sanicin ste Sees mosis ie teiclee as 1O0E 

BIMMNIRCOD 22 mah oS. ao seses qeesens 63 

IBULMANNIACH BS. — cs = 2 ses ce seni cad ons 168 

PBMITSOLACOD) s.ca sjencsdesese- hee sce ess 42 

Cactem em a sa hen wih sa oneceoecs 78 

COPD GATING 111 OE er et er XXVIII 

CDsIUIME eee Sees osccetisoaaecueue xx 

@alommr asset scasete cc wee ccesccusass XXI 

Calycanthaces)s~-.2<.<< 5. c0000-ss0 55 3 

Calycere® 5-2. .sescse success eds =cs a5 87 

Campanwlacew@-s3.-- 62-22<-5-22e225- 91 

Wanellaces: a20'seacse cos cma see ee Sec ss 16 

Capparides 6 255.22 SescsSoeede sac: 12 

Caprifoliaces’..---¢,-2-525-2.0ss\5625-~ 83 

Warbonnsccs.4s62% occ «cones eeasnnc xii 

Carnivorais--a--cee sce seee. ee at a Ai 

Caryophy les. : ogc. eiske cscs cence 22 

MASURMNCID cio cee on Sere ence 158 

Celastrines:...s5-chese ces fe he See 47 

Centrolepides ....-...-....--. Been 197 

@epnalopodaye arctan aeee sek aos F, 

Name. Symbol 

Ceratophyllew .......---........---.- 163 

Cerenm'. 2465 .-226 cc ceccces osccsane xxxV 

CelaCe@e crest sae -  acemes once siqccrenere Aii 

Chaillatiaces: «5.2: .).22cee sac ss ceceee 44 

C@haracewyee aes clans nelese swinin wise saseies 222 

Chenopodiaces ...................... 131 

WATSNACES ec oes se ree concoo eee cass 30 

Chioranthaces': <== <=: si<scj--s0005--% 140 

Chlorine stsosn sec anctsas sce senicctce es. 11 

Chlorophyllophyces® .......---.----.- 234 

Chromigmy: | cacncesecjecc sees eom ans = XLV 

CostinG 2 eens seme eee eae 14 

Cleistocarpx') + 2222s 252s- Socks ttscse 210 

Cobaltsecs e-c csestuenetee ese eee nosee XLIV 

Cobloblastes)2.2< =< <siss-essccccecees 224 

C@mnobiemrn sss. tase ose ae ones 226 

Coleochsates'..-2 >.<. .xsccccccinecnee se 220 

Coleopeterajns-s-e.sseaae sane se oe cncee Ti 

Columelliacers:.-2- -55--:2--22--2- 5-2 118 

Coimnbretaces'<2.3- 22225322222 sc cecee 66 

Commelinaces ....-. .......s02-+----< 183 

Compositwiea ae esese seco aaeses 88 

Conifers 222. ojoec os cnscescceeen eee 185 

Conjugate occ s ees en see asec amas 228 

CODNSTaCeS! 2s. -ccse oe citnens ster es 56 

Convyolvulace!=2. 2: socioeo- emcee 113 

Copper sessd secant. seer aa maarenae xxx 

Corisriemi sis: s.2 2 sose ec onweeteeceees 54 

COrmacew® noche acc desc oe samcce ceccee se 82 

@rassulaices isc. scecesssscccrsceene 60 

Cruciferae: 22. 2.7.<25-5e\ Dae bvathereteice 11 

Crnstaceal esac eee secures tee sbeccs K. 

Cucurbitaces ------..-------..--..--. 75 

Cupulifere ssc. 2522 se losen ne eee 159 

CyanophycCew®e cc a-.n- s-e- et welinies ssc 233 

Cy cadaces) 2.2225. 2 ssc asses =o 166 

Cyclanthaces-..-.s-ccsc <0 spose des cee 189 

Cyperacez .....- Hig Soe a Camlen aeetes 199 

@ytinaces 22222225 enc2 nese ae wees 137 

Datidewsc2 ote kets eae ensetess 133 

DatiscéDin.coanacc ste cee aoa eamecocas 77 

Diapensiacesies assess sane eae ences 96 

Didymium) 22s. seoe ess seces sos eae = xXxXVI 

DUNCNIBCED, teeecee cone ste eie | ete crmeis 2 

WiOsSCOTEB: feet eateccs sacs Vee ses aeictac = 176 

Dipsaces: sa55- asc eneneeesegscceh's 86 

Dipterocarpex-q.-<=-~-- one seaen === 29 

Droserace® -setce. one swe see ances 61 

When Reeds es eee asec anos seicweeeecian 102 

Wlatinewmme csc serach nectes ideecsecr 25 

Elaeagnacesm .......--.-.----- eee 147 

HMmpewace® ices. <2 sas12-- cess sens 162 

FO PROEIG O26 esses scans een nee o - a\elcinelein 95 

UIBO CR COR eae ee oem ae = oe aan 204 

Rr plu sees ee eae ee weet eoaienicae XXXVII 
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Name. Symbol. 

EUTIGRCOD sou acl Se ose iecitee veces one 93 

TPLOCAUIOD . 2 -bveecw ate teeaseesscuace 196 

UpHnorbiacew)-cac.-: ss-ecleear Secce 151 

icoideas t=.)a. 2 seco ace atioesace cases 79 

PHiliCOS ones feSeccek sac oceee ssaceecdeds 208 

Mlarellariew®: 55-6 .cseheeeeee sacs. 185 

HIONIGOD yee cece emcee cee ae ceenee 219 

IT OTING aster daaen Coe oes Seen Vv 
Brankeniaces-<.<5.<.450-oss-00 AeSee 21 

HCO Otel 26 eS occe aan Sesh eee se oemeae 220 

Galhnumereiscs et oct ecceecc cece s XL 

(Gasteropoday.c-—- scot ce ee oe sees G. 
Gentisnem. 95522 Beeec sets aeecceee 109 

Geraniace®!=32 5.cocs~ teens secs Sein oe 38 
Gesneraces: 3.5.5. co dcec.caceis ceca: sass 119 

NCtACET ss ccrestecees eons oa seets 164 

GONd ee Oe eae ace eeese LVIL 
Goodeno view. <2 sccesecccesccececnNsse 90 

GYamMinew sy o5ce oot Cee esas esos eeee 200 

Guttifersws: 2. ss. ose: Sec oon ccetewanene 27 

Hamamelides®ss. c's sconiecseceecee ee 62 

ABMOGOTACEB Yemen aces sichoce else soee 172 

all Orage 6 Gamaectecceacsesseeceescee 64 

Hemiptera, sc > sees oc ces ce se sessese= Tii 

IMumiriacese sone hehe sce oa eee ese ee 35 
EeyvGrocharid 693 meee see ee eeee een 167 

Hy GrOgen hac coscsee case ogee esas I 

Hydrophyllacew --<-css ass o-- seen 111 

IE ym enOpuerarsscsseee= see ae taae LT iii 

EV PEPICINGD ae smem sae oe eee seas 26 

DUICINODisaes tae oh ce se coe woeen ae eee 46 

THecebracewe) isc. scesssors sonecete ses 129 

NMGNM ae Paces cectecccsseneet aeteeee xXXXIX 

NSOCla Feb niscs ce cca scenoe see eeeeee I. 

HOUING- << 2e cence oeccants sees BOSE ack IV 

vid omesee so -Rocasonee Soars ec Be 173 

ALTIUM Paces cos acerscee seen cece ee se LXIL 

MTOM Gece ce cece as ss sciences we sce sents XLIL 

[SOCTACOD:s- 22s oceckc  cossee sockeeste 202 

Huglandew ie see reaiseeecs ee Sataene 156 

PUNCACOD ca. ccccesseanccseses os aeeee 186 

Jungermanniaces.-...--.--...------: 213 

iabiahee. 355. .5S5 se ec eee eee aes 126 

Lacistemacess me Stee aja ialoiete wolmieis wlecsareie ° 161 

Jjamellibranchiats .sase-2senaceseue ce H. 

Wanthanum' s ccccscss cee cose nee XXXIV 

Taurine pis: -.sace occas Taaencmoreeaes 143 

ead) Joos caseecss cals cen esac eee aeke XXVIII 

Hie SUMING) soa. e-em eee 57 

AGOItNOTIONS :- 5. ne Soc ate smile eer 155 

LEMINACOD estes ecaie cciese eee eee 192 

WCGnNSACeD S255 Sooo 6 cece ecko ee 97 

enti DOATiC®@: sa. saccesese setae ee Oe 117 

MGINCERB spss eo eee se eee eee cee eee 178 

ine Del shes dees spec tae sas k a ceeee 34 

MaithinM ee soos se) dete ok becsee ee XVIII 

WU OASOB ero om cee etins sot see eoe ee occas 72 

TOP aNiIACOD a2 sco sacs se qeetceaniccesce 108 

MOTANCR ACES saes sora eee sec emal noite 148 

Tycopodigcemies ss5.2 42M sean cecsccte ec 203 

Meythrariewes: ascsecicceccs serece wes cc 69 

Magnesium s.cessc scene cccSec o2sccaes xxXV 

Macnolisctemica.sssasceescsnenccen os , 4 

Malpighiaces?_ <5. S22 -c28sce-cenes =e 36 
Mal vices. esc acee ae ret eee aes eee 31 

| Name. 

| Manganese. .-. 

Marattiaces - - 

Mayacesf...... 

Melastomacess 

Mercury 

Molybdenum. . 

Monimiaces . - 

Monotropewx. .. 

Moringesw ..... 

Myoporines .. 

Myrsinew ..-.. 

Myricaces .... 

Myristicew.... 

Myrtacew ..... 

Myxomycetes . 

Naiadaces .... 

Nepenthacezx - 

Nickel 

(£dogonies 

Olacines .....- 

Oleacess ...... . 

Onagraries 

Ophioglossacez 

Orchidew.....- 

Oxygen 

Papaveracem. - 

Passiflore®...-- 

Pedalines ..--. 

Penwaces....-. 

Pentederiacez 

Philydrace -. 

Phosphorus 

Phytolaccacess 

Piperaces. ..-- 

IBiSC@ssas=- == 

Pittospores ..- 

Plantagines. - . 

Platanacess 

Podostemaces 

Ranunculacess 

Rapateacee - - - 

Reptiliaigsce<cee sees see see e eee 

Resedacess 

Nitrogen ...-..- 

Nyctagines --.- 

Nympheacee . 

Ochnaces ....- 

Platinum. ..... 

Plumbagine® . 

Polemoniacesx . 

Polygalesw.-..- 

Polygonaces . - 

Portulaces..-. 

Potassium..... 

Primulaces --- 

Proteace®. .--- 
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Name. 

TRORUIAGAID ocisculcsekiccowicaccclecscacise wes 

Rhamnew® --.-......... Aa SOOO OC IS 

Rhizocarpe® .....-.-.-..-- AGeHORSAGoe 

Rhizophores.......-..-....... So0ctOe 

IAOOIUMU eects sieckes= ccs eskae Seee 

RIC CIRCOR ence siscinciecincciscan.e stele cala's 

PROM ON Ua fan aete so areimiaialate = slcjsieloete wie ate 

IRGSACOD) Aacemicle scenic secic csc e ccs anes 

Roxburghiaces® .--....-.............. 

PEUELIMOOER nicer isinca las occ asic atin cistern == 

MU DIGRIM as esees cece iowa pect cies wisicraee 

TSHR) 1 aa cine SOSOm Sep ESOS aera 

STUN ENIUM coos caceiscce civcsiece wanlecce 

NG DINCOM oe eema eta sa cantina ste sie os 

Saccharomycetes See ee 

MOMS Nese ae cemcewess ccncccsclemiccc 

Salvadorace® ...-- Bioece eee oneicersne 

AUCAIRCEB 22 oct Sete sce, cccscepcmeies wes 

Stn GEE) BS Saba pees a OIE a eID ESD OCCODe 

APMC ACO) cae alan cea accieccinac esses <= 

ODOURCEI sciciclacinciscasictcccen ecole ctiaints 

SSTTRCONACERD «.ccc0.s cco ce scccssscneenn 

SAXUMAC OM oases ne ees ce oe ececiscces 

NCHIZOCARD® sacs =. <0 sew sc tn -ceetieies 

Schizomycetes 

DSCitAMINGH). ose cco o es eee teeth ooae ae 

Scrophulariness 
DOlSGMOW ma a2 scene seca cee ek sete ec 

NElaP NOM har sone ccna seine sae scence a= 

SGI OMIM. secopeosesooe sosoSneseeSeSne 

SimamWeCw sos ce00 sc sek bee sccten sees 

Sodium...... RREOEL Gott oe a ee he cee 

SPHAONA sens se ote bec ese cwee cae at 

SymboL 

198 

49 

205 

65 

Name. 

MUS LOCALDIO lec cee ae se nee een sco 

Storculiacesd). 2666522 i cssccncecscsces 

Ntronuuntcsss-osseee sees ccmanas cos. 

Sylidiese sence ae enine stele ms cee ais clears 

Styracew. <2. acskececcccsecnecc. sec 

Shih sea Sods obo saccascitdsoonesar 

TACCRCOM <5 = 5. cista wieie nia sto sus creteeis eieietels 

PAMATISCINEH och eins cleneisinie sinensis oe tel= 

BATABOUIDT sicalieic eleictotocieioiete: ole e'satate stele 

PROMUTINM ee ee oc a a)ciaeisestise a ahieteiarss 

MELNStLOMIACOR: «= cites acinicicl eo nieiaie ==> 

TEhalitiess « osa-cteeccctoecesce cts ae 

Rh Ona ee eee eas we se eic stein s cae 

Thymelzsces....-..----- = EpOnonGS 305 

SRI ROOLS beta rena eace ciclo tcsis stnside see 

PRreMenanreser cscs as assent ees eiciecesee 

Triurid@@ <2. ss: cteiscos = osiajestsicwinlc clcle 

ALS OIY camGoso Sp ooosondeedoncesueod 

ERUMNOR ACO sa ecen a aicisiccees an cineecm me 

Miyphacewsea-eeecseneeceececese nea 

Uimbellifersi esc. cose tees neces ne 

Ungulata......... ee rn ae PE ee 
(WTraninMe es. Se see ceeeenteeeeae 

Zingiberacesx...... Besre re eanaee ects 

ZAPCOMIUM): 220 sist cuir eels ni kei oialnle wisi 

ZOOSPNLED" a2 a'si5.a5 elemwisinna, «isis silo is 

ZY LOM VCO ee see ees ataieie aie sinsie mae 

Zygophyllew ................. Sanantise 
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CATALOGUE OF SPECIMENS IN THE MATERIA MEDICA COLLEC- 
Hie OF THE UNITED STATES NATIONAL MUSEUM, DECEM- 
DER 1, 1884. 

EXPLANATIONS. 

Letters (A, B & C) refer to classes of animal products, according to the preceding 

classification. 

Arabie numerals refer to botanical orders. 

The asterisk (*) indicates those specimens classed under ‘ products of fermentation 

and distillation.” 

Roman numerals refer to the classification of chemical substances. 

The abbreviation M. F. indicates that the specimen may be found in the section 

illustrative of ‘‘ medicinal forms.” 
The specimens in the collection are arranged in the cases according to the preceding 

classification, beginning immediately after ‘ medicinal forms,” and continuing in 

regular order from left to right. The first specimen in each class is indicated by 

the appropriate symbol of the class, and also each natural order by its name and num- 

ber. 

Abelmoschus esoulentus. Capsules 23.2222 ..-- 22a wae 2 oe ee oe ee 31 

Abelmoschus moschatus. Seed. MUSK-SEED. Capsules ...--...---.--:------ 31 

Allies canadensis. HEMLOCK SPRUCE: Bark; dl. ext.; oil’: 525-2 -222-- eee 165 

ACS eENCCO AA SCOURS eas cba ne a= cist soe Coe eee eee Le eet eee 165 

Abrus precatorius. INDIAN LICORICE. ~‘Rootis-seeds----- --22- -e 52ers 57 

Acacia,sp. var. Gum; Ist, 2d, 3d, 4th, 5th, select; ‘‘sorts;” Senegal; Gedda; 

Sennari; Guatemala; Babool; Barbary; granulated; pow’d; Ist, 2d, 

SowAth select secs aasece se Soes Sacues ses. seo e Seen oe ee eee ten eee 57 

ACACIA ONGUICO se: (DAT Kose tyaisthen So. jc eects cs oe wee cel eens Eee eee 57 

Acacia catechu. Yxtract (Siamese), (vide Catechu) ..---.-.-.-------:-.---- 5 57 

Acaaa homatop. (Bark. 2252-25-55 .--occeeee = hocticcsad Jac acess eee 57 

Acacia horwrida. ~Babool bark; podss,Cum.2222. 2225-5. -eeee soe. ee i 57 

Acacia leucophi@d-9 “Barks; POS ae ceieccocseoe co ten Soo eee eee 57 

Acaciamiloticas Seed aaca ce hese se Se sis was ate Sao So, seas sec ee Ge aes see eee 57 

Acana argented. Herb 2. 2s. sssccisseciee cto e jae oaca = o0 ee stad georee -eeee 58 

Acena Pimpimella: Wruit! 22. css sesso ces enone seen eee eee eee 58 

Acend.splendens: Rhizome. ..2222- -. s.- 52d -e aes ewes eee eee eee 58 

PACH Pha tNOLCO. a EdaMbesccreo Soe os ances eee see ae jet eae 151 

PAC ONUNUES SHOCO ra eos sents carec Seis fo Sek ee Se eo ele eee ee eee 122 

Acersnequndo... Bar ka. oae so 55 sete coc akc os wae ea Soe he SRE eee 51 

Achillea ageratuni.” Herb). 8 l.cce 0 8aedecteo. tebe caste ek eee eee ee eee 88 

Achillea mitlefolium. . Herbs ground > fl. ext .. 2. 2. s2s-.2 -- saooe eee eee 88 

Achrassapoti» © AICwB : <6 22 2. 2sc 5. eo ses Seok oe eee ee eee 101 

Acidum arseniosums.» Lump; pil. (er. gy). 2..2- -c2- -42 > soe soe eee ee XII 

ACAUWIN CUTE CHIN courte eat se bot Soe Sacco eel obs See Dea cee eee eee 39 

A CIQUNWONGA CUM 204-5 Ha. Bobe Malases m- 5 SS= Sots eee os See eee Oe MeO eee eee 38 

Acidum-phosphonicumiglaciale... <1... 32. cee snc aea pee come sea eene ene eee xI 
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PACA D LCT CUM tes cases cia cto eS +s aistciscie hee Aen s © ie Bee Siem] ods Mele t ciniaicia: Sie ord) wine * 

BCE NULIIED NO OMLULOUM crite x aie a clarciaporclaqe micalateere tiaras acicin ce Se he cules so ateae<inice T iii 

UCR SUCLUMECU MU etarata als ate ya Scie tio. a a Spee ale ERC Te whee See wists alee ia ie Sisio eel atareia'e AQ 

PLCLORNE SS WUT LUM LOU seo: ra o,e/sid a p stoves Ss = evale Depe Sateiinie Scio sacaieiet ae aielceee eee M.F. 
Acidum tartaricum. Crystals; powder.....:-..-.-..---. Bee wicee bntelnis a oes. 50 

ARO IU NU GOL eee UO bie. 1~. Saves os Saat mI Bin ee SORE ea nae ae Rees SS 1 

PHCONITIUMMCLENOPLYLUULM..- ATIS: JRO esate esissee cece soa se = oda cce ost Se 1 

Aconitum Napellus. Leaves; powder; fl. ext -....--.--- SE coeecelasee see 1 

Aconitum Napellus, Root, German; gr’d; Japanese; Eng. gr’d; powder; 

tinct. (Fleming’s); fl. ext.; sol. pil. (er. 4); pil. tinct. (iy mx.) ........-- 1 

FAconmunnpaumatum... BIKH OF BISHs= ROOUs=sssce2 ee «0 o5- oecise we see io eee = 1 

Acorus Calamus. SWkET-FLAG. Rhiz.; bleached; crushed; powder; oil---- 191 

PIM INSONIAULOLLLU., ark: TERibE joss Mec eee om eee bees asroc meats hess 31 

PAENUNUNERG PAvONING: ~WiOOd 22 4.2 S520 ma ee Nes ets coe we ssees See Sekt 57 

Adiantum capillus-veneris. MAIDEN HAIR. Fronds .-...--......----.------- 208 

PAG LAMM UEMUStULNt | EF TOMS! * «sc: satcccete tae eae eo Se ees cee eno oscee cobs 208 

PLCONISHUCTN AUS. = ELC Daas oe oe cine aoe eeta Soe ered toe e eihe genie a fee kum erat cee 1 

PEG CeManMelOss DARL PRUIT sos) Sas cee astaee in cst action os - Ssesteeseciotss cc 39 

PPLUILCTMACEULCUS S250 ra cicks ciate ord Satetmre acters occ sae hEE Se sie easals Ses suns Sach se eeea sees M.F. 

AGARTOS CEON/POTUS: OF LCINAU8) ina - Se atecaticn feces wma dene sisewe sce eco aeceee cise 217 

PAG UA G MANALI LO) Cis, MEDALS eat ae otal sia cle ae oe atop i Sale hie hoo ayn Bese ya ere oN 57 

Agave americana. AMERICAN ALOE. CENTURY PEANT. Root.....---------- 174 

Ailanthus glandulosa. TREE OF HEAVEN. Seed; bark; fl. ext............-- 40 

AJOWAN SEED. .(Carum Ajowan) ....-.--...-+. .2---- Presse ie fons asec 80 

Lone ee kG. MEBUMMN= = 2 toe! skate. od tanto sce ose wen ece ae ee eet e ee B. 
PAL DUMENIAUNOUUN TS ae D BOODSALBUMEN, ams ceidaa sacs sesisies som == alereiae snes Se A Iti 

Alchemillavulgaris. WADIES, MANTEN.- Weavesi=5- 25-42. -2 cn 3 -m 58 

PALCA ILO Ueee inte are aya a, Staats Sala el te area eiep sinc cleis clsafneeie = weyers me pis sateen ccs & *K 

Deauroier, deodorzeg. COLOGNE SPIRIT 2-47 o-emeiee an t-te aes eee nee * 
PAL COnOLA UNV IC. eeUSC ly Olle on ta ere aS Sey nis tee <apsoe a ce eee aspen ce ee 8 * 

Alchss farimosa. -COLIC ROOT. STAR GRASS. -.Rhiz..--......-. 2.2.2 s20.--- 172 
AURURUKES UOTE UNS ONI pe Sng Beso cob o80 Bae Hae Ene COSCO CODE EEOGSE cass 151 

Alluainniay (GEAR) ea Saar Gene Gor Se OH ecces Gee ed AAO Sp CSS B So nacten nan OBE 7 

Alyarobilla (Balsamocarpum brevifolium). Pods .....---..------------------ 57 

PAlkannatenctoria.. ALKANET., Roob;) powder: 22.0.2 5-5 ..c--o0-ssssee alee 112 

PAU Lina CCN ONTONG DUD taee aie oteeientee oe eye cia tas eect cia'e o] ion ssa ne ei eraieio 178 

PALMS ALUM CARLIC. Y bull 5- seme acetates teen Soret cosine eters ace, © 178 

PALNUS TLE SAG ALDER (Banke: Miextioans carro sen Fie 2 acres e eet cine a 157 

winus serrulata.. AMERICAN ALDER,~ Bark). .2 2.202202. 5.5.2 sons oP eos 157 
Alves, Barbadoes ; pow’d; Bonare; pow’d; Cape; pow’d; natal; Zanzibar. 178 

Aloes, Socotrine. Inspissated juice; in monkey’s skin; hard; liquid; purified ; 

ihrmayy; pow ds; tint. . S52. - <= ets See eee faces tee ene ee nie ee ee V7s 

PACES. CONELLOAPULDIS.. JEETERAS PICA eso 55 =ilsieiee nie on iseinavamie= 178 

PAV OU risa tall en (Os) acre ota na Se SS Sarat ao bt ta eee eee wet ty aria teensy oe 178 

Alpinia Galanga. GREATER GALANGAL. Rhizome..........-----.--------- 170 

Alpinia officinarum. GALANGAL. Rhizome; powder...........----.-------- 170 

Alstonia constricta. AUSTRALIAN FEVER-BARK. Bark; fl.ext....--...-.---- 106 

Alstoniajacholaria.. DITA-BARK. ‘Bark. 2:1... 2-.2 2222 csi deeee- 22 ccs. slecee 106 
Althea officinalis. MARSH-MALLOW. Root; gr’d; pow’d ......-----...----- 31 

Althea oficinalis.. Leaf, German; flower, German ...--..-.:--.------------- 31 

ATamnoseo.  HOLLYHOCK.. Flowers S€eds8 i tessscrtesieisc io dea ke ser 31 

Milvumen-exseccauum.. RIED) ALUM, --\o sete cic am eeeeaysssesian oe ool see eee = = XXXVIII 

Aluminii et ammonii sulphas. AMMONIA ALUM. Cryst.; pow’d-.......------ XXXVIII 

Aluminii et potassii sulphas. POTASH ALUM. Cryst.; ground ....-..--..---..XXXVIII 

Aluminii et potassti sulphas. ROMAN ALUM. Crystals ....--.-.--..---.----- XXXVIII 

Amarantus hypochondriacus. PRINCE’S FEATHER. Flowers.-..-.-..--------- 130 
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Amarantus\polygamus. - Seeds: 222 ...22 3 ison as tcce sotoe eee eel teeeee lene 

Amarantus tristis. Seeds 222-152 6 conc een ooem pocorn ceciace eae ees 

AMBER. Resin; cuttings; oil, crude; do. rect. .-2. sesess oe. seo eiae ee 

AMIR ER GRIS) Wlc,0 451s locion ale Maiee eles clajaac ee clsian in aie erent eaten oats Setomenett a atte eee 

Ammanniavesicatoria. Elerb'-. eee seo oa see rnsteet eh ee menletee seine aero eee 

Ammoniacum. Gump}; Oars +22). sc octets «| ere este eee eee secre eter ee 

Ammon carbazotas:, Pils(Gr.1)3 (gr.4): csss2 tee ne eee ees eee eee 

Ammonii carbonas......---- Oo. ijsin aie cand Oho matele Halse aa eee Bees Sete Serene 

Ammonii chloridum. -Com.; gran.; pure pow’d .-......-..---+-----.<-----?- 

Ammon citrascum Bismutho.. sWlrxin) 5. =- 22s oe eee oes eos oaee eee eee 

Ammon valerianas.. TGUxiIT 1.5 - <- .% soscercinetecre sais eis seieine = ene 

Amomun augusiifolum. | Eruitl 3.25.5 cos sae — ose ee eee eae eee eee 

Amomum Maximum. TWENIb 2 «22-02 e Soe es Seino ois Se eielene sical ert te 

Amomum Melegueta. GRAINS OF PARADISE. Seed; grd; pow’d .-----...---. 

AMOMUM, CUDULALUMAY. SCCG.= 5 [n= 152 9 o2ee 6 Soe eee eee eee ee eee 

Ampelopsis quinquefolia. VIRGINIA CREEPER. Bark.......-...------------- 

Amygdala amara. BITTER ALMOND. Seed; kernel; vol. oil ....-....-.-.--- 

Amygdala dulcis. SWEET ALMOND. Seed; kernels; oil....--....--.---.-.-- 

Amygidalus Persice. Pracn. Bark; kernels... o.:s << sescscct oe - see 

WTR IEEERIS Se eebe coecas choo banp be Seco HODeoo Sesood buon Soda ccoses os 

Amylum Zee maids. (CORN STARCH =2)--\o-tossele ssi eeelnieaiaai tae eae ee 

Amiylumionyzersatve. RICK STARCH = 2t-.cctoscce. Sale cemiee seas ee ese eee 

Amylum solani tuberosi.- POTATO'STARCH ~2-< -5-2-5 -s2se- - 25 seas -ae eee 

ZNO PUD QUINCE 33 5850 35 CbRe S555 650550 2sd8 cna cada pSca Sons desea goes ooos esse 

Amiyris Gileadensis, BALSAM OM MECONES. . een oc ret eee settee 

Anacardium occidentale. CASHEW-NUT. Bark; seeds-.....-...-...-..------ 

Anacardium orientale. ORIENTAL CASHEW-NUT. Seed...........---...------ 

Anacyclus Pyrethrum. PYRETHRUM. Root; gr’d; pow’d..........--..-.2.. 

Anchietea.salutariss (CIPO/SUMA. ‘KO0bs 2222 -css ssc esse ee aee aaa eee ose 

PANCITGLINEnMIBe Darke) yao oe ete iaaeiatee staat tela) sale foe teelal acter ste tee eee 

Andrographis: paniculata. - KARIYAT. | Herb. 2-22 cc\ocscce eels aso 

Andropogon citratum. LEMON-GRASS. Oil .....-. 2... 2.0000 2-2 2e secon cece 
PAT OTONOGOT MUL CHLUR sy MOOG eet oleae edema ais eal viata ete ats aie 

Andropogonnardus. CITRONELLE. Oil... sc: <2: 22-5 1e2 225 sass see 
Anemiopsis californicum.-Root; fl..ext:.. =... S223 - Seccinsac see - nese eee L 

AMENLONE CONN.)  TAAGK— THAIN AU cyateinis ote isis nia =latata ale ale isieieievalatclate olatelists otal atale eat 

Anemone pratensis. “PULSATILLA. Herb; fl. ext...-.2 22...) ccc. te eco cee 

Anethum graveolens. Dinu. Eruit;) oil ooo. sce seein seis soe els eee 

Anethum Sowa.. INDIAN DILL... Root} fruit’. 2.5.5 2225-2 -acke pace aa seeeee 

Angelica Archangelica. Seed; leaf; root; pow’d .............-..- eee wenn 
ANGOSEURA” (Galiped cusnama) noses. oe 22 oe oes eae sees ceneeee ae wees 

ANIMES © Gummi (select e-cnc oe cciseree eee aes tinie(Oes Tiere cniceniectoslseEe eae 

Anisochilus carnosum.- Leanesy.- <--> melee eo aeicisoe se ace ae ee 

Anisomeles malabamca, Herbs. se jo ele sie iaise aie aoe) dele ee eee ete 

Anisum (Pimpinella Anitsum): os 2-1j220 205 SoS msiniseiccie ls ose Selene Sas eee see 

Anona -Humbolaiana.. “CHIRIMOYVA., S€C0\s.--assen = ee eee eee eee 

Anthemis mols. Flowers: 22 o2..ss2 4s. co oes ee nese eae Saeee ee 

Anthemis nobilis. CHAMOMILE FLOWERS. Belgian; pow’d; fl. ext.; oil; 
Orcas oe ee olan sie i< nine © doh wadee ene sl eeate step eeee ee eee ee eee 

Antinionium:: Metal... so. ¢o8'= 5 soa so aicsereencnice cea ces sees eee eee ee 

Antimonium. Sulphuret. Ores pow/d 222522 secs sea> ceenee eee sooo ee ee eee 

Antimonium. Sulpburet. (Crude antim.); pow’d.........--.----.----.--4: 

Antimonium.- Sulphuret.« Co: pill (Plummer’s)) 22-222... 22 ec eee eee ee 

Antimontt sulphuretum Gureum .! 0%... sii e cess beets cine cee ease echo ee ee Eeee 

Antirrhinum glaucwm.. Tops crushed) s/o5 2. 222222 enect cece -eeess eee eae 
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AYRE) Soe ac iS) HSA ROSH GOS Holo OREO NCGS AOR ED e DOG ATE ee 80 

Apium graveolens, CELERY. Fait Reet ine Sets Gee wctcie bere Reb eae lys cee * 80 

PAD ICOUMMUNUCMRLG. We bE ULTY, (ROOT sem secber ts coe ms cite cw aisiseielslo cia sie = aici /ao.2 169 

Aplotaris auriculata. ROooT ..--..- ee ae aT ayia ota ere tane Sinker isieis ie temsidle ase 88 

Apocynum androsemifolium. DoG’s BANE. Pow’d root; fl. ext ....--------- 106 

Apocynum cannabinum. INDIAN HEMP. Root; pow’d.....----.----.-------- 106 

Aquiiamaragailocha: WIGN-ALOBS.. © WiO0G@t-- 222. --.--- \-- oe Seine oe seca ola _ 145 

PAC eA DOG Chas LIGAN UT Wy WernelSrmOllm ees alee nn ate lini stoieiain ajaaiate ape ele) =/ «inter 57 

Aaniianuismdde DOWARE EUDER. SEI Nextieaeeiem- cco e 2 estes ernie tintnees odes 81 

Aralia nudicaulis, FALSE SARSAPARILLA. Rhizome; crushed; pow’d ..---- 81 

Araua spinosa. Bark ...-...-..22-- Be hrs ie 8 eS lcci ee Se eee 81 

PAT COU Cue Gq OAR OW DER. - sce sa ettee ease: eae caine sins eles ole aintaa alesis a siaiel= 57 

PP UCHTAGMIUOTACRLA: “SCOUS seme ee see ee ta talon ey cine © Aiapaie a\eia/ayenjctataeniate eae 165 

Arctostaphylos glauca. MANZANITA. Leaves; fl. ext ......-.......---..---- 93 

PARCLOSIEDRY COS PUN GENS.) | LUCA CRs marsala alatela(s) fiaelale |ajsinjs= fia cola aie (oie nics ela =i 93 

Arctostaphylos Uva Ursi. Leaves; gr’d; pow’d; fl. ext....-.--.+-...--...--- 93 

Areca Catechu. BETEL NUT. Fruit; seed; pow’d; fl. ext..............-.-- 187 

Argemone mexicana. CARDO SSANTO.. Seed; root... 5. ..5. ---- --+. ----2- 10 

AAO TEU Aaa ape sacs ocho sand Boa a nao JOqOE Epa nSac SOonere Ltaisicnceee XVI 

Argyreia speciosa. Leaves.....--- Bs Pere lss ta tin wales ats Hans ec avene. ce wines 113 

Aristolochia appendiculata. MiHomn, Tops’; ‘stemstsc kc. we hese ooo aces 138 

PAPIStOLOCNIG UT ACLEA Asa SELON Deore aca «, stable os Sacto ceo t oe ani ie \peeiecisa ee sine 138 

AT IStOLOCRIA GiCctylOn. ATO ROOT. Koob .22....2c6-s5c.4esescese cee ee sees 1338 

A TSTOLOCRLCINICCL UL em IVOOl see arceta sims iat ois a ricee eee BS ISO SSO 2 138 

MAT BOLOCIIOMNGO Ulva ID CITICS et oe feasie mac Seka < Saas See Se eye cesisie sect we Ne ee 138 

Dlr StOLOC HIN NLELUNG stm SUCINS) = Aa epistals om ioeie- ate ea Foch eisnes mse etisj- sae eee 138 

PATLSLOLOCHLAT O LUMA se OOD eas te han ie caer ate seme Se = a oiemita ae ee eee ees a cievee 138 

Aristolochia serpentaria. VIRGINIA SNAKE-ROOT. Rhizome; crushed ; pow’d; 

HI MOxctew CAV OSE hs stars = eee soe 2 eke ead seine eh aS chek Meenas wt Se as 138 

Aimeviariispidissimas oblantiinesea. oo. thee saree ota oh slet alee eis ees ees 112 

Arnica montana. Flowers; gr’d; pow’d; fl. ext.; tinct. ; Root; pow’d..... 88 

INGE D Acts Clst0l OT CULANG) satin cine ae Sec eee Kate pee ace emit Ne acyet eee ie samicee 17 

ARCHIE ACH s (SCHINUS) LERCOLILUNULOULUS) -nme aisles Deraemensmeincke cece = =e secs 26. eeee 53 

ARROW-ROOL STARCH. cH AWAllaN a2. <= 2 Seoifecics accel <cince ere ee ascbeinee S- 170 

PLP SCNACTHLOCIOUIMUS ve mci = eye lai Se oe Ss LoS aeiae cee teei oe ae Leis Hebe eieicie XII 

FAR SOTCIASULPRUAIUNL. WENO] Dalen CAS39q) ree te = epte oe aie ee eis cls Spe ores Sie esi aesaieia XII 

Arsenici sulphidum. Orpiment (As)S3); pow’d .....--.-..----..------------ XII 

PAR SCNI CUM AEM N EDLY On COUMLLUMY Wena Reta mele ee eaters oe ees oele oe deve se eee XII 

Artemisia abrotanum. SOUYTHERNWOOD. Herb; ground....-.---.---..----- 88 

Artemisia absinthium. WORMWOOD. Herb; fl. ext.; oil; Flowers......-..-.- 83 

Artemisia~cina.  Santonica. Blowers) pow’d..----.-.- -------+2+ s-= fo. 2---* 88 

PARES Ca CTaCUnculusin (LARRAGON i FLOED) sc. -2 4 ose - aco ce nese cies eee eee 88 

PATTEMAStC a TIGL de) MELOED etldOxbees soc. te ae cles oc Scie scie Sana See ee ae 88 

Artemisia indica. INDIANWORMWOOD. Flowers.-....=---.------.--------:- 88 

ALEMIUSUIBLETNULALOTIA.. SSNEEZEWORT. .- 2... .25--)eaeaticeete secs a seneloces 88 

ATIEMISta Vulgaris. -~MUGWORTD. ) Herb ..-\2--.- .--50 Seeecn een Soee acm Sele eels 88 

sisaj@uda..) Guim-resin:) do: puritied:; pow? 22. -escee oe tee aeeeee - eee eo ce; 80 

Asarum canadense. WILD GINGER. Rbhiz.; crushed; pow’d; fl. ext....--.-. 138 

Asarum europeum. ASARABACCA. Rbhiz ...--- Bera Te las sels aces cebies 138 

Hisamum Stevolnd. TO-SUA-SHIN. si... ..s20 0 sacs beeriet tes .2-26 ae at are 138 
NSBEST OS ae OW Gi sic sehen kad nici sorte ee ee es ani Sena cian oe esie ae ays XXV 

Asclepias currasavica. BASTARD IPECACUANHA. Herb; fl. ext. ...-....----- 107 

Asclepias incarnata. SWAMP MILKWEED. Seeds; Root; fl. ext........----- 107 

Asclepias syriacd.  SILKWEED., Root; pow'dsos. --2-2:..-2--. «-3--.----6+-56 107 

Asclepias tuberosa. BUTTERFLY WEED. Root; ground .....-....---- Neary: 107 
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Asparagus sarmentosus ......---.------- seals de cls onl soe enisne keen Soe tee ete 

Asparagus sutawurs Stems: j.2- ~ 5/502 Soe eo os one oe cae aot See eee ee eee 

Asphalium. - Trinidad; Egyptian; Cuba... --2.--2- 22-22 -seser eos eee a= 

Aspidosperma Quebracho. QUEBRACHO. Bark; fl. ext.; Seed......--------- 

Aspiialanfolia., HEMORRHAGE, PLANT. Herb) .22s-2-ssossasee see oeeeeee 

Astragalus haMosuas 9 POMS 2228 ostee sa ee te nsec e See ete to eeiaine sae eee 

Atherosperma moschata. AUSTRALIAN SASSAFRAS. Bark...-..-.------.----- 

AUREL OSD ELM GNOVGIZEY LAN CUCM DAT Klar 45-1611 ee ee 

Alropid's: * Pals si ose Nate oe ie a.c's se oe ston ck, eee Seat oe ee ee eee eee 

Aurantium amarum. BITTER ORANGE. Rind; quarters; ribbons; ground; fl. 

Xt; CO. Clix HOlleheo Curacod.. Tin ds pow Gusset eee eee 

Aurantium amarum. Flowers; water; oil, OL. NEROLI ...--------.--------- 
Aurantium amarum. Immature fruit. ORANGE BERRIES; crushed; oil, Es- 

SENCE/ DELPETITIGRAIN, 2/2222 edi sae ae acne oe eies cet ee eee ee eee 

Aurantium dulce. SWEET ORANGE. Rind; ground; fl. ext. ; oil; seeds ..-.-. 

AUSTRALIAN PEPPER-STICK (Piper nove Hollandie) ...........-------------- 

Ava-Katas sKAVA-KAVA., (Piper methysticum)#.--ss555-5eeees sees ooeeeee 

Azedarachtavindica. ~ NIM TREE. Bark: seeds) ---. -20. 25-22 s-je ssl see eee 
eunastetracantha:.) ROO zg. a5) oss sec Se Sees Ss Pee eee ee eee 

Bacchars umbeliijormis. CHILWA, 9 Herbseaa cece cares cere ooeese nee eee ae 

BOCChOTIS PALAGONICHS. “HCEDY ase ceie noe eno eee cana ee ee eee eee nee 

Baccharisrosmariifolia: . Herb 222.522 sae) > 22 ae 8). pane see eens see eee 

BARE: BRUIT | «(Bele fructus) sac 32 sarees Weenie seine a ee eee aie se eee 

BAEMOi Chritillaria Thunder git) mee wesc aeca so evee l= seine ee eae eee 

DAT ATAS GUM cic enya wicis sracinja SSE cielo aslo eeiseeeee tee ee seen Seno eee 

BAEM OR GILnAD! BUDS! (Lopulus candicans) manta e nee ceeee ee eee nee eee 

Balsamita suaveolens. -Dalsamib 22.2 23-19 seers] eee soe eee eee 

Balsamodendron mukkul. BDELLIUM. Gum resin ......-..-.-.-+----------- 

Balsamum canadense'( Terebinthina canadensis)-..-..-- <2 222. s2-+22- s--4 oo ee =- 

Balsamuny peruvian. — BALSAM OF PERU oo. 2. =. sees esce eee eee eon 

IBAlsamuUnnstyracis.: —STORAK toe. <22 525 soc oops wa eine ee eee See aca eee eee 

Bawanumtowlanin. GACSAM OF LOU sce = otecesecen soe ee eee eee eee 

BOMOUUSATONUN GIN ACEO. | JUICE seein cans soe ei w ee cee cocina es eee eeee nee eeee eee 

baphsrantimctomd.. WILDINDIGO. SEI. e@xtee. - =. eas sae eee ae eee 

hardanaieLappa officinalis) sf. 2 coe carge oe eee ceases aie Se ee eee ciation 

Barleria longiyoud.. (Seed a4. co 2s se Soc sees Bee Soe an eee eee 

Banringtonia acutangulan. Brute. <-jats oan os See syle ae eile ee ee eee 

BAUCHEE) SEED (Esoraléa comlifouid) aaca 2226. cene acon eee aa. eee eee 

BAYLAHUEN GHaplopappusebaylanuen) n= semen aa seee seme eee eee ne eines 

BRELLIUM. (Opaques: aati hea eee cee bocce aoe eretee etic oon ee eee 

BpELLIUM. Easi indian (Balsamodendron mukkul) .....----.--------------- 

BREEBERUPBARK. (Nectandnd Rodi@i)= soso n sess cee eee oe eee ee 

BEER AND TRON WINE, «263525 seecizociat's ace nice cas See ere ce Se Ease 

Bele fructus: .-BABT: FRUIT i sacciscee oe qeeeseeeeee aecaecacee eee eee eee 

Belladonna. Root; ground; pow’d; fl. ext.; Japanese ; Leaf; pow’d; fl. ext. ; 
tinct.«=Seedi(Lurkey): =.-4...2 ssa.aceeccwmeecce sete doc eee coe eee 

BENNE. (Sessamum indicum and S. orientale) ...--. ..2.-2--0- eee0 -e2 eee 

BENZOIC ACID: “Sublimed from the vumecease- fee see ene ee ee en eee 

BENZOIC) ACID: s-ATtIOClal: .2 222 2 a es- obec ees ee ae ea eeenis eee ae eee 

Benzoin odoriferum. SPICE BUSH. Leaves; Bark; Berries..-........------ 

Benzoinum. Sumatra lump; ordinary; mottled; Siam; tears; pow’d; tinct- - 

Berberis aquifolium. OREGON GRAPE ROOT. Root; fl. ext...--.....--.------ 

Berberis aristata. INDIAN BARBERRY. Ext. RUSOT .-..---.-.---.--------<-- 

Berberis canadensis. (Bark: s22 0.222 oo2c.26 scjagepe sos cee eee ee ee ee ere 

Berbens tycum.— INDIAN BARBERRY, — Bark 2-2-2 0-52 sae eae eee eee se eeeeeeee 
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Berberis vulgaris. | BARBERRY. Bark crushed; f. ext .....-.-......-...-.-- 7 
SPURT ETA ree CLUNEINUCULE) . oe etiam ammeela se wininele 4) c'a sjeloin seis os sre cee oe ese 139 

PRE LACES) IMUCUT ay ks ADS earm ate asain lena ae ain ol eis) O* minifsie Imm ale mlm =i Aein aie aim =) Soins 159 
Bidens bipinnata. SPANISH NEEDLES. Seed .-.-...--.. .--. o-<-----+----5--- 88 

pike Cae Aleman CO) UL RREG Upeests ic oats Nera eeeme aia isto tars achars okie! clelatetoiscials <a sais) sine Sie 159 

RISCROLOMAVENICH., OULU Ga 2 oc eed minds seein we ale Seo ce sies Sscleto seis sis seyse ees Ae oh) 

Burg Onellanas. ‘Capsules seeds; AIM ObUMaceciec tec cos <eccicnccicis @-sses sacece 17 

PICU COMED HULU. GUM SCI aria = sat sats ele ealnlale wine) ois Soe es aieamin sisi eiaiale 169 

Boldoa fragrans. Bark; fruit; leaves; fl. ext......5...-...2...-.-. eee 142 
[BOS CHEDG DONS! 28 eS BAER CIO aro AA: SD OO GO A0 Hes eRe Ee HEISE eee Ase XXV 

PE OMUU CC MALMUAI CUNY. CUM ae a areca ai ciate ead tS a oieiniwin wie sicisielalots evvtel =, Someone Moye 31 

BONDUCISUED-« «(C@salpinid BONdUcelld) ie wwa oes ai-12 lela oo 4 = ce cinsia cies =a 57 

Borago oficinalis. BORAGE. Leaves; flowers.-...~.-...---....---.------- 112 
Boswell papYyriyena. Resin. —Hrankkimconsew eee. soses~ 02 feist sae aosie =o 42 

IB OSWELULREUNTEI CTOs aD ATK sere on eeen pemere ee ete aA Sa cei sec esse ls,s te sioseia Sil 42 

FOU CHUUNY SULENGTLOUL C8 a oinrn 8a emis ia relcavsle elas sisi aietni sas al aya alanel=ie =o Bae ere comets see 206 

Brassica napus. RAPE. Seed, German; English; Mieean Jetilorierd slats kiss = 11 

Brayera anthelmintica. Kooso. Flowers; pow’d; fl. ext.-.--...---.-.---.- 58 

Brazilew ood CCwesalpinia eclinatd)) 2a: cen = ase. oe oe eee cme yee eee pete eke 57 

BROWER GTanaceps. | WOW ELS: facce ces lease. = pie Selig FL De 9 cir 57 

SOMAONUNCUAULULLONG a CCU GU Messer eet ataps eae ine Seek ee ae cement eceee 53 

BUCA ONC?) ee ea vests aCLUshe dis) ON Cyne se eae a see ete eek sore meets ae 39 

DUCA (SHON) ee elueaviesi: CRUSDEO: sh fl .OXbian. os\secs = see eee ersee ee caeines ee 39 

FUE Un CA NUUNEs. 9S VEINS ase sonic SoS oae eee weet ae lone ue styoeeeeeee eae 66 

PES LO LELOAG LOU OSG wae ELON este ssp eey mio cies ays Rete tenes Srafla se Noe aeskctars oat 115 

Butcammondosa. Blowers; (Guba Seed) sce. soo ee cc ame cee s acernnee fete BY, 

Cesalpinia Bonducella. Seed. BONDUC SEED; do. Bark.....-....-..:-..---. 57 

Cesalpinia echinata. Billet. BRAZIL WOOD; ground ...---.......--...----- 57 

Cesalpinia melanocarpa. GUAYACON SEED ....... 2-222. +--+ cece cee tease 57 

CORUIDINAARS APP Als, NV OO. Se actin wa soe (ciain is) Sjaleiay tein cag Os « See eo clon tie ae Yi 

Calcararduicas mbermies|- 700.1 Ho shell y= swas oe cecicee teetesine se neon eee 84 

CAayrmpumom @Velaleucaileucadenaron))..-.o- tana cine- ee soso ees eeecee oes 67 

CALABAR BHANG CLRU/SOStigmna VENeNOsUn)| sss ca ciee sae hee ae alse Seal ele weenie 57 

ColagualdaGeolypodium Calaquald) eas. nee een ec aise he xia ee Sees iee cae sic 208 

Calamus Draco. DRAGON’S BLOOD. Resin; lump; roll; pow vd bd Ma lke Je 187 

COLCEbrOmidume es WUXI eer seen eae aot aes aie ais vate oes ena oe sists XX 

Caleiizcanholass BE OWOCIy som =< 5 cts So triae eae! Soca ae aan nee deee cee xx 

Calcimodiqnn. -oMliKiny. Sata cise settee oe aicle ac ieee eee usccte se Seackewie Sie xx 

Oa aimlactonhosphas’ Sic pls.) <. ec-s. ua aeh ee ceee se C22 bas bie cw em eee: XxX 

COLNMULAOTCINANS. = NIARIGOLD. JEIOWerss-25-22 aceeeee 1oe eee see 838 

Callitris quadrivalvis. SANDARAC TREE. Resin; do, extra; pow’d.......... 165 

Calophyllum inophyllum. Seeds. NDILO SEEDS........---.-..------.----0-- 27 

Calotropis gigantea. Bark. MUDAR BARK. Root ...-.----..2-0-0s--200 cece 107 
Calumbare woot crushed) pow: tl extess ose eee pee nee ee eee ae 6 

Calycanthus floridus, SWEET-SCENTED SHRUB. Bark-...-:.............----- 3 

COUTSACCLONMLONGIIOUA ws PLOWETS 420 ot <= 255-2 soe se eee ieeion See ee ais ae ine 27 

Camphora. Crude; Formosa and Japanese; refined (4 sp.); oil; pil. mono- 

LOM CLs, Maer eels dyasia aes 5/5 cin, Saran qe eleissie ee clcc ics sek Sater ee Se 143 

Conan simciimas Wesins, PBUACK DAMMAR (is: aaceeee hess Saelsoe ec ees. = 42 

CANARYESEED, CLRGLATLS CONENLENSIS ie a fo seae ee oe ae 1 ccs oon eee 200 

Comellana log pat sOXtrn anes a pte ee eine) oe pe ET oes aw bn we alone ce cies 16 

Cannabis indica. INDIAN HEMP. Tops (‘‘Gunjah”); ‘‘Bhang” (Hasheesh) ; 

OxtLach, pile xbe muPUllSwaes son vem acer cee eere ee oa Wee os cece ee 153 

Cannavisiamericand.,” Fel bse pow, ds, SCC0 ge seeaae none Sane oe oe oe ee = 153 

Cantharis vesicatoria. Insects; Spanish; Chinese; Texan; pow’d ; coHodion! li 
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CaouTcHouc. Crude; Coarse Para; Fine do.; ‘‘Strip;” Mozambique; Mad- 

agascar; African Flake; do. hard ball; Nicaragua sheet; Esmarelda 

BaNsAges. ASSAM) <).5 esi ote Je ees Semi ae nls een eel tee 151 
Capparis spinosa: CAPER: Dank so. o- ajo. = en os cee tee ee eee eee 12 
Capsella Bursa-pastoris. Herbs stleeXxt).-- 22. eee ee oe eee eee ee eae 11 

Capsicum baccatum.. BIRD) PHPPER | EUs sae 2-6 oeeee eee seen =e eee 114 

Capsicum fastigiatum. Fruit; pow’d; fl. ext.; tinct .-...........--......... 114 

Capsicum leitragonum. SWEET PEPPER..-. ---. --5- s2- ps sner aoe ee =e BisSde 114 

Carsuins: Plantenis empty.:) Planten’s filledisss2 se) asses a= see M. F. 

Carbo animalis. ANIMAL CHARCOAL. Coarse; ground; pow’d.--.--..----.-- A Ill 

(COWAIGY UNG (Caz UNEKOOYb aa = 35 SeBSen cee oo col es5 co Sa oS doSmeSosns S554 e550- XIII 

Cardamomum. Fruit, Malabar; bleached; select; ground; pow’d; Aleppo; 

Siam; Bengal; Ceylon; oil; fl. ext.: comp. fl. ext.; comp. tinct. (See 

AlSO AIMOMUIM)) oe ss tS a5 2 See scerse cloacae meee eae eee aaa eee a ae eee 170 

Cardiospermum halicacabum. BALLOON VINE. Seed .-.--...---..------.---- 51 

CardouSantoxCArgemone Mexican’) oa. Pee eee ee asi ae ae aera 10 

Carayanarvorea. (CAREYS TREE. SHRUltlc.-.5- sa. > eee as eee eae eee 67 

Carica papaya (PAW-PaW). Seed; Leaves, ground; Juice................- 74 

LCV UO SISYidy fap ORS Gooey cece Bago G50 Seas Sedo so Sane nos Sse Sods soSsso0.5rSsS sos = XVII 

CARNAUBA ROOD: (Com pia COnufierd) =a o enie eee eee a eee een 187 

CWAROBAY (Jacaranda procera) joes econ aclos aul te eas a eee eee ae ae see eres 120 

CORR) (2 UDNRES: COAUDIIO) a3 555450 Soe5RS 650555 5504 Soosdoace boas beebosod H6o+ 42 

Carthamus tinctorius. SAFFLOWER. FElorets; Seeds.-------:2- 2... 202: 3.22. 88 

CanumyAjowans @Seed. YADJOWAN) SHED rec qceessies ees ei see ai eee 80 

Carun, Garu. “CARRAWAY. Eros pow'd.s) 01 ==. sees aaa eee oe eens 80 

Carmi graciale. 222228 32 32 cc sncine eins Sas Se soe we sesso Se ects Seer 80 

Caryophilus aromaticus. CLOVES. Buds; pow’d; fl. ext.; oil....---....--. 67 

Cascara amarga (Picramnia sp.) Bark; fl. ext..............- sSeectnceee eee 40 

Cascara sagrada (Rhamnus Purshiana)..-.---.---- Seneieien eserees erie eer aee 49 

CASCARME HAs (ChOtO NE LULEIIM) ae eo see ee eiisiate oatan= See aae sete eileen 151 

(CHER MGLITIOSS VSOOU Sep eas sasscosecao soos o556 SoGh Soca CoerIGS OG S66 S66 Sosec 57 

Cassia alata. TWeaves -.---. 5... Janbe céodne doc ai eeeicioe Jet eles Ae eee eee iy) 

Cassia auriculata. Bark; Seed.....-- dined woe eldias soebeseineleels nel cits ao emer 7 

(Crp lilies Bie. eb isoSoAs eh Se cou seo6 SaboIboD os posababS dsooes cda0- 57 

(OUEIRD (OMCs LUCENE oa Soe be Son dotd.sdus 6h05 b509 ce ssasocdeSs arb asaac 57 

Cassia ovoudta., gE rUit fae cue ne coat a son om aie oes stetele ore tee ine iene eee eee 57 

CORON OG DKCISis AUER I G2 HES Gopbop so 5560 Snoo He SHeSce Soa5a5 66gSce Herc osacss- 57 

Cassie: flores.. CASSIA. BUDS..).-<) de coeieteese~ ae ote Bbatiecy ee oso See 143 
Cassytha fiforinis x: HOLD wise): seis aoa ce cete en ioe CP ere ee ee a ele nete see 143 

Castanea vesca. CHESTNUT. Leaves; ground; pow’d; fl. ext...........- - 159 

Castoreum canadense. AMERICAN CASTOR. Sacs; pow’d ........----.------- A lv 

Castoreum sibiricum. RUSSIAN CASTOR. Sacs..--.---- oe at tose neces A Iv 

Casuamina equisetifolia.. “Bark- 22-24. s.ce 2 eases cece aaa cee eee 158 

Casuarina municatas Bark «sem sos. see eee ee doosese Ghsbsa Seosce 158 

OUMOMAT EG 3 5,5 Soe co Sos Ses ucle Boe es nee eee ees ee Sede! ~ OE 
Catechu. CutcH. Black; brown; Siamese; pow’d; fl. ext.; tinct.......... 57 

Catechu pallidum (,Uncaria gambier)........--------+++----- qoSHods coo bos sine 84 

Cathaledulis, OHerb 300322552 cb ce ee ee neces Sie ete ale eee erie 47 

Caulophylium thalictroides. BLUE COHOSH. Root; fl. ext......--.-----.---- 7 

Ceanothus americanus. RED-ROOT. Root-bark--2.2. 2222 e221 s-c> soos eee 49 

Cedrusideodands  wWWOOU\ssseeds. 52 ste cance eer eee seen eceaote deeneee 165 

Celastrus montanus.. “Seed... 2... .-2..2smeers sees ese eae ce ceimeeelesee eee ete 47 

Celasirus 7 eCUunata Se. 2. os kaa scscle cas cose Lee oeed oon eee ee eee Cee 47 

Centaurea behen. WHITE BEHEN. Root .-.-.-....--- S Seco sierseiwse.s Bosaneoos 88 

Centaureavcyanus. BLUE BOTTLE. Flowers) ..22-. 2.24. ----se = 24 - eee 88 

Centaury (Erythrea Centaurvum)).... $< cs selccce sees cee eke sees eee ee eee 109 
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~ Cephaélis ipecacuanha. Seroon; Root; crushed; pow’d; fl.ext.; pills; culti- 

Vated, TOOb st aoeiss + sos aeaia ase easieie sosescloubsbccibesSuaoe5e seeuEs eeone 84 

Cera alba. WHITE wax. ‘‘Star;” Philip’s and Leonard’s ................. Tr 

Cera lAvd mem LLOW, WAX 2.1 snisnisieie seaieleeraia anni ainm sl secinine sete ese cee Sat Tn 

CERES UI ne nee re aye Sic rarcic tae mates Sade eke eet ele mee ee oe isla oe eres tac cik cele cma on 58 

(CEIRTEED CH OURIIE WWERMOS QRcBS6 5 abose o560 a6 Sob dn COS BBE EO nS Uno eOmEeo SAemseee 58 

WET ARISRECULO-CELGBUS., -Olls (sera shiney aaeise ela cieie 2.8) winx pac paie) <isjnio, oeigie ie.e si s.s omer 58 

(GHEY ELLY OED Sea Ace A DOL MO OD IS SEO OC CaC COS ODOR OD EHE EOC bSCEe EEE SeBeed M. F. 

Cercis canadensis. JUDAS TREE. Bark; fl.ext.-.-.-..--....c525--20c4.s=-08 75 

CARER CUAL 0C Ua SCT (Eee aco > Be OSOe 6 aos (OSE CSOD SE RS OC See Rear eee 57 
R@ernrnotdldsy bills), (252.522 25 sone eeeceee Premanini) sce socyee eos ior eee ee XXXV 

ea ROT Aula OUR ING crater oa wlate, Sein Me mee et ets eine ee aa win a nies nisin waincneiae oe 114 

CHOCCUN Tam OPERMACE LO.) sx.c cious son eons ane aia sioicte wii ce isis ss eteee ae A II 

Caramasandica. ICELAND MOBS2. 2 -ec.0 cs ohncnjac'w ccm ce lsale ea wa aclacns sce s 218 
CRAMACOLOSTLAMONUUN OFLC. )aicier= cisimroieneie eeiclos se ofe.seis ce snisee's cisisiet Se soetsete 114 

(CHGUR CHOU IU RE BRE” BEBO Seon 6s 855 SAA Scns So SOC ORD ARIE Eins tare Sees M.F. 

Chawlmugran( GA nOCaratd OGOTALD) maja mance tani miaieins nina == te oie tele, ete cae ize 

Chavica Roxburghii (Piper longum). Root; Fruit ..-.....--..-----.---- oe ate 139 
Ghendoniumimajus:, (CELANDINE: = Hiiext)< cose. 22 2sscsse 6 aoe eae eee eee 10 

Chenopodium anthelminticum. WORM SEED. Leaves; Seed; ground; Oil-... 131 
OHEWSTICK (GOUANTG GOMINGUENSIS)) —= coe eae es ae = Sanisiem emer sacs oese cee 49 

(CieaGie (IOUS CTO) os sod. <Gessdos qb 050Go7 S506 one a ao see ae oodeseerdeeeee 101 

Chimaphila umbellata. PipstissEwa. Herb; ground; fl. ext ..---...--...... 93 

Chionanthus virginica. FRINGE-TREE. Root-bark; fl. ext ..-.-...---....--- 104 

Chiretia (Agathotes chirayta). Herb; crushed......-..-..-..---..-----...--. 109 

(CRILORNE BOAO RNIN go saan cas5so conceoscesosssSecu onoaos oqo beU UOcoae Sbomnes * 

Bt OROLINe PUT CC MUNG See ie teee oa cee = ans on ele = elem eae ee eee See * 

CHACRIE PETRUCHIO <6 Ca6be 3 co55.c008 Eosenod sobes Baabonencone saeuwsdaaees M.F 

Chondodendron tomentosum. PEREIRA BRAVA. Root.-...----.--.--.--.----- 6 

(CHONG US OFLS DUSt mas URIS He MOB Siesc eines lea verarsinate siete aire Seeley aes aaa ieee oe 219 

Ghaormsiuinsigis me LALLOMBORRACHO. Seeds can asenee sere scencs Sess Soee 32 

Ciisen chemin... WISCCt, HOWOIS = a7 5am ne cok cot os cc ocr os esis Seen Seen 88 
CUOCCOOISTICR te WUCAV EB cio tsais <inicis cicioie ois Nate, anise hesisiciains eSiciorn cose Moe wears 151 

Cichorium Intybus. CHICORY. Root; do. cut; Fruit; Herb...-............ 88 

CSU CORIGTB.1aIGTH VSAS5 ces eng booo Goo Gnk ea snooe se Oop aS asOscoeeaeee Seer 80 

IGA EDRES, RUAN IC A) sae fone anne an wes cle wa ce tees sac sot seas clemeect =o se M. F. 
Crier Ug au Cemords miVLIZ.1— DOW Oi Her@xbn ac sennescioe) e eee ee ae coc eee 1 

Cinchona Barks. 

CaLisaYa Bark; crushed; elix.; elix. iron-strych.; elix. cal. iron & bis- 

TANTEDINS Siti) tes ose eR coma DUbACe Appa C bere es COSCON RHEE Hose eres econ * 84 

VECLOWACINCHONAS ‘Bark; crushed 5.22 =. sso2- 06 sete tc a eeobees coe abees 84 

RED CINCHONA. Quills; ground; pow’d; fl. ext.; tinct. co...............- 84 

RED CINCHONA. ANOS: CORUBEINGOSAU) << tins lore cee njeemrin ae naps noel ee See 84 

OxAGB ARK a batka Crushed: pow as) fl; extie- ssh ss eadaacee ool sence koe 84 

Cinckonw-cuyabents. + Brazil (2622. 222.2203 so. cow eas baeebln@en cs fone eke 84 

Cinchona cordifolia var. rotundifolia. ‘‘OriTUCO.” Venezuela ...-........-. 84 

CINCHONA BARK. ‘‘ BARQUISEMETO.” Venezuela..............-..------.-- 84 

CINCHONA BARK. “CARAYACA.” Venezuela .............-.. Bee epeaee ao 84 

Cinchona succirubra; Mexico, cultivated ..:--. 2.2 .-. 22.22... o sone ens one 84 

Cinchona calisaya. Mexico, cultivated ....-.2.-........2-.-.-..85..-------- 84 

Specimens from Howard § Sons, London, per W. H. Schieffelin § Co., New York. 

Cinchona ofiemaliss SoutheAmerica): 2522242 se 5 eeeee. yas e- cel. 2 ec eee ee 84 

Cinchona officinalis. ar. Uritusinga. Madras .................--.-..--------- 84 

Cinchona officinalis. Renewed. Madras. ....-..-2205.-2.2--6--s scence -c2e-- 84 
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Cinchona officinalis. Java... ..2+----+-0-ees22--- Oe ee eee me ae 84 
Cinchonag onicinais. | ©GYLODy 2 Spemereriee seal emi ol arte et eee eee ee 84 

Cinchone officinalis var. Jussiew=-.- 2-2 S200 coe weer oom Bean Seems Oecreeee 84 

(OD TOMO RATA ene) (HII Boise Bane demooo Osos Dod SEs obese oc Getose Secs 84 

Ginchona: succinubra: south America 2.5522... sse-nee eee eons eee eeeeee 34 

Cinchona succirubra. Mossed. Madras....-.-...-----..---. .-.<-- cee cence 84 

Cinchona succirubra. “‘DARJHEELING.” Madrasi-.--..-...22...22--2.- 32-58 » aed 

Cinchona succirubra. Renewed ‘‘ PYKARRAH.” Madras..---....-....---.--- * 84 

Ginchonasuccinubria. (Ceylon ees.e-2- o> e -oae =  aee Senee eae eiee eee eee 84 

Cinchona-succirubiia.. - JaNgicses <6 sa52 -5 od o- ede scies soteaee see sooo cten sae ; 84 

CinchonayjavOnicd we JaViah seat ae ee le eee ee ee ela eae 84 

Cinchona HasskanVvande ~ Javidi. sacce o-2 205.8522 oo cocina eee eee ee eee een 84 

Cinchona -Pahudiand; Java .22 2: -<--60 2 Fosse e cco ceneeees eens aoe eee eee 84 

Cinchona Pelleterana. South America ...-.2.23- -oses-e co -eeiene seo ee eee 84 

Cinchona Ledgemand:, “Ja @eeces <= 5-152 aces 5-2 aoe eee ree eee e eee 84 

Gunchona:Schuhkraft.. Java .css-- + sco eeiccsenten- sss sseces saeuec Non oe eee 84 

Specimens from Government Plantations, India. 

Cinchona officinalis, uritusinga. Natural. Dodabetta, Nilgiris........-....-.. 84 @ 
Cinchona officinalis, uritusinga. Mossed. Dodabetta, Nilgiris ...--.....-.--- 84 

Cinchona officinalis, uritusinga. Renewed. Dodabetta, Nilgiris...........--.. 84 F 

Cinchona officinalis, condaminea. Renewed. Dodabetta, Nilgiris ..........-- 84 
Cinchona officinalis. From coppice shoots. Dodabetta, Nilgiris........--..-- 84 

Cinchona officinalis. Renewed after shaving. Dodabetta, Nilgiris.........-- iH 84 

Cinchona officinalis (?) CORKY BARK. Natural. Dodabetta, Nilgiris......-.- 84 

Cinchona officinalis. Renewed, Dodabetta, Nilgiris -..--....---.----------- 84 

Cinchona officinalis, condaminea. Renewed. Naduvattam, Nilgiris ......---- 84 

Cinchona officinalis, angustifolia. Natural. Dodabetta, Nilgiris ..-.-...---.- 84 

Cinchona officinalis, angustifolia (No. 1). Mossed, renewed. Dodabetta, Nil- 

GUIS ee Sie ee oie cpisare eae eee See aise oe ee ee ere cone ee ee 84 

Cinchona officinalis, angustifolia (No.2). Renewed. Dodabetta, Nilgiris -.-.. 84 

Cinchona officinalis. Natural. Naduvattam, Nilgiris .-......... ‘saa bie wserentats 84 

Cinchona officinalis. Mossed. Naduvattam, Nilgiris........---......-..--.. 84 

Cinchona pitayensis. Natural. Dodabetta, Nilgiris...-...:-.-.....--....-.: 84 

Cinchona Pahudiana. Nattral. _Dodabetta, Nilgiris....-.....--..-.....---- 84 

Cinchona Pahudiana. Mossed. Dodabetta, Nilgiris ........-.-..---...----- 84 

Cinchona Pahudiana. Natural. Naduvattam, Nilgiris....:....-..........-- 84 

Cinchona (?) CORKY BARK. Renewed.’ Dodabetta, Nilgiris .............--- 84 

Cinchona (?) CORKY BARK. Natural. Dodabetta, Nilgiris...........--.--.- 84 
Cinchona micrantha. Natural. Naduvattam, Nilgiris .......-.-.....--.---. 84 

Cinchona calisaya. Natural. Naduvattam, Nilgiris .....=...--.-..------2- 84 

Cinchona calizaya 3. Josephiana. Natural. Naduvattam, Nilgiris ...--.-...- 84 

Cinchona anglica. Natural. Naduvattam, Nilgiris.........-....---...---.- 84 

Cinchona anglica. Renewed. Naduvattam, Nilgiris.............-..5.-.--2: 84 

Cinchona anglica. Mossed. Naduvattam, Nilgiris -.-.-....-2..:---:.------ 84 

Cinchona (pubescens). Natural. Dodabetta, Nilgiris -........-..-.---...:-- 84 

Cinchona (pubescens). Renewed. Dodabetta, Nilgiris...-........----.----- 84 

Cinchona (pubescens). Natural. Naduvattam, Nilgiris -...-..-..----..----- 84 

Cinchona (pubescens). Renewed. Naduvattam, Nilgiris ........---.-..---.- 84 

Cinchona ? (hybrid), Natural. Dodabetta, Nilgiris.......-...:5.......-2..- 84 

Cinchona (pubescens) (hybrid). Renewed. Dodabetta, Nilgiris............-- 84 

Cinchona (pubescens) Pata de gallinago. Renewed. Dodabetta, Nilgiris -... - 84 

Cinchona (pubescens) Pata de,gallinago. Mossed. Dodabetta, Nilgiris ....--. 84 

Cinchona (pubescens) Pata de gallinago. Natural. Naduvattam, Nilgiris ...- 84 

Cinchona (pubescens) Pata de gallinago. Renewed. Naduvattam, Nilgiris .. . 84 
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Cinchona succirubra. Natural. Naduvattam, Nilgiris .-... ee ie te aioe 
Cinchona succirubra. Mossed. Naduvattam, Nilgiris..............---.----- 

Cinchona succirubra. Renewed. Naduvattam, Nilgiris.........---.--..---- 

Specimens from Goverment Plantations, Jamaica. 

Cinchona calisaya. Trunk-bark; root-bark.......--..-----.-.-----...------ 

Cinchona ‘‘hybrid”. Barks from trunk, root, twigs......---..-------------- 

Cinchona officinalis. Twig-bark; trunk-bark................--...--.------- 

Cinchona succirubra. Root, trunk, and twig barks -.......---...---.-.----- 

Cinchona calisaya var. Ledgeriana. Royal Gardens, Calcutta ....-....-..---- ; 

Cinchona officinalis. Royal Gardens, Calcutta .-.....-.--.---..----.---.---- : 

Cinchona succirubra. Royal Gardens, Calcutta .......-...-.----.----------- 

Cinchona febrifuge. Cryst.; pow’d. Royal Gardens, Caleutta........---.-- 

Cue One COUN > VOU (agi) SS a5e 22 S55 sss Goeace yess edaccoceaeedoneac- 

Cnchonided.rixe, with irom and strychy 20 - =. esse sc soe con s+ ssce ese 

CORED GORGES, JENS S Son Ge56 586 Sea ope GaSe co06o9 endl dees Uno eodeosoae 

Cinmamodendron corticosum., Bark -- 2-2-2252] -2e0 = os sss ee nl sare secs eaene= 

Cinnamomum aromaticum. Bark; ground; pow’d; ojl..---. ------..-----.-- 

Crnamonum OCulawan. Barks: sce secs a2 = =a = ow oe teen onlooms a 

Cinmamorvum Loureiri. CAasstasBupS. Prime -..-........2--.- 2252-3. .<- 

CirnnanvonnuuniovlusifOlLum.= BALK! nee oas aes a ee Seo ele emo cle a el since isle 

Cinnamomum=: Saigon. Wark; pow’ d)-2...-2-- 2:5---- sc2cce + - conve soe + cone 

Cinnamomum Zeylanicum. Bark; pow’d; tinct.; oil; Leaves .....-..-..... 

Cinnamomum. Bark, “with soapy taste” .--.-. .- 22-2 con - cece one cone 

Canmamonuimn sp sElOWerMDUOS) sos cast 2c =o einen oe ise a sale orem == elnino cielo mela 

Cipo sumo. ~(Anchietea salutaris)...-...---.------- -----+ - 20+ ee ee eee ones 

Cissampelos Parema. Root; Pulp of the fruit....-- 2 .-- 25 .5.s4. wiceve cece 

CitrustBergamia. Rind... <5. 2... .--... 2-2... Bic nosis oot se eels wlen aise n se qeer 

CiiistiaAmonum. sWemOn.s Rind OG 5 Olliecc. sm 3-1 owes ons ote wials oc ene 

Civiteernde Noy pian GO. ADYSSIMIAM socne > scecleec eecis~ = oaeml sees oa om 

CNSR TIDES SSéc65 oc doco ce 356 6000 asco non one acoubeIc Ocoee eas seoEeo Gases DaKe 

CLE OTIS CARMI LEIGT8 Necas cana cas scan cen eed Benn Sadar Baoaes Cepeda —apceS 

Gitomanlernatgneel OOS) ese sce eee sc aa aie oohs ee ss Sone) ewicis sis elein nis c/o) eeleietta s sicie 

COCOA CE ULUOLYLONAC OCH) tee a see= ee eters sana se mclccsia sceise cision < eslecoe 

Coccolopanvijerd.. GRAPE-TREE.) Balk sescte safes ease = 22-2 saise cee cl Seema 

OCEANOGR C Heme E ET CLGTs mp ONV Ge see eters wietae rel claie aeons sialare ota cintasielaioeieisinre 

Coccun a OOCHINNAT..0 Black Silvers) POW. ccna. sane nea ose ecoene 

Cochlospermum Gossypium. Gum. KUTERA GUM ..-.--....--.-----.--------- 

Cats AUG CARE) Aer 4 ce amecicuen  ACSEOcos SAS SanO Coc D6 op daSucodcareotee 

Coupbhacuymis JOBS THARS. HEultca): --cocscc252-22 eaten s eee BAe 

COUBOCUMINAE KO LAGNUTSae oa aac nse cie news ce eee sal eaicin Sante eiasio sales maine 

Colchicum autumnale. Tuber. German cut; ground; pow’d; fl. ext.....--- 

Colchicum autumnale. Seed; crushed; pow’d; fl. ext ....-....--..----- ee 

Collinsonia canadensis.. STONE-ROOT. —F 1]. ext... -- 2 2---- se - 25-2 oon eee 

(CAUTIDTD ban SASS So8S boon bees Hos ade Cae Beg Baae abe Dede sab daca oe so a og One 

OOWUOUN UN COMRORMAMC Siar cen os core doo siain cs Shae Som nese eee ne se lee se 

Gollodinim=flertle tee se nec eimic sic Salsa sai seis sote.s nine Somes especie see csinae a alee 

Colocynthis (Citrullus colocynthis). Fruit; decort.; pow’d; Stem; Pulp; 

POWsE sep il COM Sean Soo scie fo os aioe esas semaine Wee lsioteys Saisie ew tte saee 

COMURELUMNAUET NT OUUM bases oo soe ee ee eee eee eee nice mp ceeeics Seteies = 

Comptonia asplenifolia. SWEET FERN. Drug; fl. ext....-........-..------- 

CONCKAIAG UE: (LRU TR Led ettCld) ies aoa Bea ios oat eee ete ceca se cae ssc acee sae 

CONDURANGO. Baths sree seoocsas Oalec tale ce ack Beet e ac lass es tecwse tdewae 

CONFECTION OF ORANGE-PEEL 
CONFECTION OF ROSES 

weet meee eee ett ee ewes cee ces eee ewe eee ee ee eee ee 

see wee ewes ee we m et wees es ewes eee er st eee eee Heese oes BeOS 
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Conium maculatum. Crushed leaves; ground; pow’d; fl. ext.; Seed ...-... 80 

Contrayerta (Dorstenia contrayerva). Roobs. 222-2. 5-22. one eel ie ee 153 

Convallaria majalis. -LILY OF THE VALLEY. . Flowers; fl. ext...2...---2-.2: 178 

Convallaria polygonatum. SOLOMON’S SEAL. Rhiz. cut; fl. ext -....-....--. 178 

Convolvulus Scammonium. SCAMMONY. Root (Turkey); Resin virgin; do. 

pow’d; resin. 30% s-Allepe pow'd fe: <2. accateoe ee eee mets een ate 113 
Convolwulus Pumnethun.celwOO bee aes erst =o eels se eee eee eee 113 

Copaiba., ©leoresin, Para; do. Maranham ; oil. 2222) oe ceneccens-- be eee ; 57 

Copaviera Ofieinalisns Barkers a. sos ces oon + sleep eee neramiaee ee ieee ie ae ae 57 

Copan. +Ords* Zanzibar amber> Goswhite-:22-.ersee- ese ee cess sae 57 

COPATCOM DARK (C7OlOns DSCUdO-GUUuind)a= =e tlae anial eee tee eaeiee alee eae 151 

COPUINE CHIGHMO OO Gis, (ODA) Sa aeoaesoee obo SSO bOneoS saSoc Siw wines earn 1 

(OMIA INNV7 = Se pe Aa nomeseeo caboun bS6055 s0ache Bsoo0aco Seno ooe0 ndoc 1 

Conus tafolia. “GOLD THREAD, Herb/s) pow dist; ext 222 oa2 eee el 

Corchorus-humilis: — Werb S22. 22 a. So) see cece ice ees es rese eee er ae ees 33 

Gondiatdecandras® Wrait(+s.22 Yak et octss cee h oe aces eee ene Bee eee eee 112 

Condiaslatifolia.- ruth. san. j522 5-6 aose se see ene eee eee seine eae 112 

Cordiasmygas:, Eruit. + iit. le- cess eses seater teen te eee ee eee eee 112 

Coriandum sativum. Fruit; crushed; pow’d; oil....-..-..- Goa aie os stays Se ne 80 

GComaniamuscifzolia: ~ Herbs - 25 st ost ne 2) ins ee aaa Bl siolale alee Seis ee eee 54 

Cornusustum..-Powder, 2. 22222 asec ae aac code otlocae aces Meciniteeeiae A lt 

Cornusscinrinata: Bark sora’ 8220... ot aen's eee Meek on oe seer caeteee 82 
Cornus florida. FLOWERING DOGWOOD. Bark; pow’d; Flowers-.....-.....- 82 

Cornus:sencen. KINNIKINIKe = Batke pow dix. se. fo -e eae oa eee eee 82 

Corydalis. (Dicentra canadensis.) Blsexte js siect cob sestan ecco eee Bes 10 

Conypha cerijera. ‘CARNAUBA. SRooti; fo ext.) Wak-2---0-s5-45- secon 187 

Coscinuum fenesinatum.) “StOMS 222 =22-2sse6 esses ose see ees sees BSScno tere 6 

EOSMOLINE: tstse 02 4 eee ake oss eG ae Ae ee Oe ae ee S Ae % 
Coto. =Bark ely exb" 22 ioscc. chasse cehe oeaee sean et ct ee Nae ee eee 143 

CORTON CGiossi prin henvaceun) = sassac sedsce bean cele See nee sete eee eee ie 31 

COMLON: BAbSOrbentitc.0. sohseseces a scciescceese Sstececee Lecee ae Cee 31 

@RAB'S EYES (Lapides'eancnorum)) .---.225-s.. .ss<ee seceee eccceuss sterner K 

Creasotum.~(Morgon’s)) sie: 2o5 £2 Sa as Sactass cowie on see sonee eee eee ee eee 165 

Cela PT CPar go. 3:2. Sektee oo ac She Wee ale wen eae ihe See Oe ee XxI 

Grinodendron-Hookert; Gseaves cocetts—. sete Aj oce cheb ce eee ee ee eee 33 

Crinum.asiatioums /StemS:. 2.52 do0e ace gees cee aes oP eee eee 174 

ECNOCUSINAT UB. ea 2 siges aro wt oe SS xc S aa See cee SO ee eee XLII 

Crocus sativus. SAFFRON. Stigmata, Alicanti; pow’d; Spanish; Valencia; 

pow d* India: Balbet o.2..0- fess Mess oes be Soe Serer ac eee ee 173 

Croton campestris. - VELARME DO CAMPO. “Root -- 2. 2.:.-2 2-425. sce seems 151 

Croton Eluteria, -CaSCARYELA. Bark’; pow’d;. fl. ext... ._.2 s.-2-222-2 ene 151 

Croton:malamba. Bark. --TORCO) BARK? J: S.6 sec < 2 oe Seance <2 eee oe ee eee 151 

Croton pseudo-china.< COPALOHI BARK] sa2 se seo ee sane ee See eee eee 151 

Croton Tighum. Seed; oil—CROTON*‘OWW <2. 2; - 1. soon ee eek ones ee eee 151 

Cryptocarya Pewmniuss Pruitt so 2 es eee ice e eek eee eee 143 

Cubeba officinalis. Fruit—CuBrEss; ground; pow’d; fl. ext.; oil.......-..-. 139 

Cucumesamard, “Fruit . 5. 2c 22 55 Shas Saas fo See eens ee ae 75 

Cucumis Citrullus. WATERMELON. Seed...---..------cec+eecceeceee ceeeeee 75 

Cucumis melo. MUSKMELON. Seed ........---..-- te Sg .ae oe teccfeee eee 75 

Cucunis-satua. -CUCUMBER.. *“Seed’._: kes soncecee aos -nelee ae See eee 75 

Cucurbila-Lepo: > PUMPKIN... Seed. 62222 hoes Jace eae ae oe eee 5) 

CUMOTNINE Bae a ls Bes 25 oa SEE Se Oe ee en * 

Cuminum cyminum, CUMIN. Fruit; do. Malta; pow’d; oil -..-.........-.- 80 

Cunila manana. “DITTANY > ) Herb... 5. o23ect feet a ss eee ene eee 126 

Jed Seale Saleen Ws See ees eee eee 69 Cuphea lanceolata... Leaves’...-'-........- 
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Cuprea. Root; trunk; bark; leaves; capsules ..........-. .$-...--....---- 84 

CU Esa TENONLCONULUES i SCCUS-a-ia meen (enn eels aa cale Se (sete at siwinie sin mee sine = o)s~6 165 
UP RCERILE LOMENCOSEs 1 SCO a= anaes ee eae wisioici= = wieseaime assess s— cise a 165 

CUDTIOLECT Eee ARIS | GRIST N( sot rae eetesioa aisioicwielos sts date sein ioie's = .-'2 <a xxx 

Cupri subacetas. VERDIGRIS. Cryst.; commercial; pow’d ...-..-----.---.. xxx 

Panniinide a LU STONE ) Crystyasssete jeccee a = - os5oseciesendacee ces XXX 
Bite ew WV OOLALI (StU Ghi0S LOLUPENA) --easerssiee sons slo's c)e cna cise seie< soe pe 108 

Guncas purgans. “Seed—PURGING NUT 222 25- sccce> qoccce ences senec concer «5 151 

(CORMURGRD CRORES ARTO eae Sosa hc cob5Se cache soseseiceecoor boocEE Gaocae 174 

Curcuma aromatica ..-..----- BOOS a 6356.55 5G o6 SS ORCS COO CUO GIn See ReSBEuOoasoe 170 

Curcuma angustifolia. Starch—East INDIAN ARROWROOT....-------------- 170 

Curcuma longa. TUMERIC. Rhiz.; small; do. long; pow’d ....-...--....-. 170 

Curcuma Zedoaria. ZEDOARIA. Rhiz.; cut; ground .......:...-..---.-.--- 170 

(ODER AG POLES On tel WAR oe BG Sbeo BOC 50.5 Geena SHOE COUCH SaOUI DO OUSEICRe = Sobc 170 

CURRANT Sn (UU ASS MINOT ES)) 2 cwielaenlele\slerclelsaialaieinis\eiac ince sastwiaoigja = <\aisia<e 50 

feuscutaenends) VELer Dc soacai-scees saeeicee sees te eae ele sae sccepeene sale sine 113 

Cusparia Bark—false. (Strychnos nux vomica) ....-------------------- iss Some 108 

Cydonia vulgaris. QUINCE. Seed, German; Russian; Indian........-..---. 58 

Cynoglossum officinale. HOUND’S TONGUE. Root; herb ......-.---.-...----- 112 

BIER MALEURCULATUS) uOObi MORO Ro. osalrintalsere ctises ceeie so sa> secieteco ass 199 
(Chae UOGTGe UES Ae boc bdeSse 6 dos osoD Bens caso poas ee oe bers Gods doen sends 199 

DErue DORON WIA. © SOO Ure wena seo aaeiota a ace ssee! Soca Fades snes camacieran.cme Sas 199 
(CGPS PONCE, USO Oh nee ogo 2 saascne decolces cossconcadee>obSon eseparaeess 199 

Cypripedium pubescens. LADIES’ SLIPPER. Rhiz.; ground; pow’d; fl. ext... 169 
Cyace scoparia.  BROOM., Tops; fl. ext) 22: 2.222522. sc doc. <= Seon sescee 57 
LUGE DCA gy 16 GSS 9 ee Ae ei ee Se ee Ea Se oom eo oe Eee aes 107 
IDAUNGGNE SEG LEMS) SS aBS Go Geos oe Cede todas Seco euqnesec soeeanepeetone ot BY fam 
CONANT CLUIN ERC GDI nOUUSTACO) acne stares ateyenial aie aheiaisie = oie nie a) ah cine opal melelaleta 73 

iDieaiiineiry AORIGS TER EES 5655 pS eeos cooo bones Poouee neonmeeouenoogec 165 
Daphne mezereum. MEZEREUM. Bark; ground......-...--..---.---------- 145 

[DTI GHGs UNE OSC ADIN ENS EGS '@ Siticdo Ha Gbon ososoeeBEEaooe Case acca epoos 114 

LD CHUREM DG Ri. OW iest cee oor eno po Cah Sao scdeeS Se Node eee Gnoone Hope Scor 114 

Datura Stramonium. STRAMONIUM. Leaves (German); ground; fl. ext.; 

IGE NOE" CaaS SERS «Sa en Ie RE SUCRE SS S55 Sea ae Sea Seer Manto RINE Cate cis tise = Ree 114 

DO MUURORSIREMLONUIN se SCO = alsisier= aati ae Sisteis elie =, cle sis aiele a) clele wisi crsisieiele's = 114 

LDA UT A BEE TES oe 55 DOCS ENCORE COmcneeo. CDE ond CeO O nope EUIOne nub cons 114 

Daucus carota. “CARROT. Erutt’;;Plower-heads-=-.-:2--. ..-.-2.--. <2. ---< 80 

DECDCUUNUSCNEY Bs Ae edn eeneee Ee Selon tare nse saints tae ala micis sires M. F. 

WEL DIATLUNCONSOLLOG. aU ARKS PUR ds PCC om crest atiaoso cele =e a[e) ie selene ameee 1 

ID luTanueT PUUCHLOT UN .0 LOO bie ee se seta oh eiamie aon) sine i se ae eters olele ae mloeie 1 

Delphanwm saniculefolum. Plowers 22-20 22s cows ase -oeele cases soon cee 1 

Delphinium: Staphisagria. Seed; ground 2: -.---:.. 2-2 --ce - 226 20 tee one = 1 

JDERUOUETD Boecche oetinee Hae Bon cle SA ORRAA CIO AEA HO SU EOE EAD EOUONS COSI bOCH on 200 

iPrcentrareandaensts (Conyaausys, Els OXb 522-2 noc sae eweccinsemeisee es aie en 10 

Priimin eure. impure pills (Pr. hy)-- 22+ 200 seen eee cet cece += sm 115 

Digitalis purpurea. FoxGLovre. Leaf, English; pow’d; leaf, German; 

PROUN Gi pO Xb abe ete ae ae sae) cae ae cicl= = We nlaeeetae ea ce alee a cicisiasieFs- 115 

DL OSCOVER UILLOS Gs ai TED EN AM 30 TUM Zio on wists insole siejopeeins io wale isiep sia wrsis wisin isle 176 

OSD YTOReNLU TY OD LCI Sam E VUNG arn a oo arcielallwie Sicha metre nia eine (eo acle) sieee ais) aie = 102 

PPOSDUROSHILELANOLUCO Man REIN bnece ae eere oe ase ane aeiem ane ao sales ciate 102 

Diospyros virginica. -MRSIMMON.. bark j2scce soon es-= sens conn «see ss -- = 102 

i pieruinenordids, SLONIGA, WE Tutt sf) Oxt\soeo sate tome ceie = coe oes somo 57 

Dipterocarpus levis. Balsam—GURJUN ‘BALSAM ....---. .----------------+-- 29 

EITAS BD ARKYCALSTONID SCHOLOTIS) mate aa a= certs onion ee ices e Socie model ns vicleie/= omin@ 106 
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IDTQUIG IE UH Nene tsteXil GSAS bs oonS Sebo Coocbaccdecde sonsaneGe So bows Sone 57 

Dorstenia contrayerva. CONTRAYERVA. Root ........--..---.-----. -----0-- 153 
Dracocephalus Hoyleana as SCC) jects eee cei seinen ole eee eee tee 126 

Dracontium fetidum. SKUNK CABBAGE. Rhiz; gr’d; fl. ext......--.. 2.2... 191 
DRAGONS: BLOOD. -(CalamusoDrac0)) 2-5 acc nce aaa Beata ane eee eee 187 

Drimys Winter... (Bark... (WiaNTER’S: BARK.) ssco-see oeeeteaciee ie8 se ele eee 4 

DROP EBLACK: sc. - sccm ecient ee ae nia alo cee eee eee eee A iii 
Drosera rotundifolia. SUNDEW. Herb; fl. ont ee ee 61 
Dubvoisia miyoporoides. Wawe aves nila OXby cc. s= sinme ee eel = oe eal oe renee te 114 

Dulcamara (Solanum iuiaaniaeay sobb o6do¢ SS Sebo od SEE be aSoSreEsecscc ugar < 114 

East INDIAN ARROWROOT. (Curcuma angustifolia) ....------.-----.-------- 170 

Echites\chilonsis: | ROOt) 52.22 =ccc se ienie sass ote eae = sloecteeicionsion = es aes 106 

JOOS WOES AUGER GI a 54gne aa seoe cuodoe coac coos ccadas osesoson cena sone 106 
Echitesisymphitocarpa. CACHICAMO: RoObt-scipac sere sce sees elses eee 106 

I OO HID TS) Veraco ane Sa oder BGO REED EO eu OBS aon Obbo BeOS Cao Geo deemad Seceeonhces 112 

HiGleptamprostr. aid awe lant esee eco ease erect eeiste else ee rele e rise eee ae 88 

HUNGER CULO.  TROOU co clonis ca) coe ic nm aren lo sates ae eee ee eee 112 
Ee eaguusangustyjoliUuse WEnibee ssc se ioe acl eisiiaeciclsn we neiaee sce anion eet 147 

STE OLE rts Beet e le cre selavs initia sesso cote eeisteisi oe a nine steele eterna cleneetes Rpagds 75 

IRR Gy IDR RS Ole Ra poco coor SocsEoneGo ac onGUeU Sa HbORaD deeded acces - 75 
ELEMI GUM. (Canarium commune?) S.A.Gum-resin. Tacamahez........-- 42 

Li leon us Tt PSACOldes!: Pesos se icieoe Bs See ee cioea tania oo ea totielo wee rae 200 

Eletiaria Cardamomum (vide Cardamomum)..-.-.-.....-----.--- ---- --<--- ---- 10 

Eline (aca. os Seen apne sl soe let ba evea cre cemisces es ecesc eee eee See 

Embelia vibes.) Wrait. io sae snc oe SHAS cineisictches Sei acicte-sais cit eke ole eee 100 

Embryoptents guiutiniferas® Wruit sss -s5-ee-eq- eae ee yee ele eee eee 102 

EMERY... Flour,” Nos.4,°0, 2, 3 scmisiec ap et cals csc cece! samme cp ciccisel= a eee an 
Limp lastrum: Canthari dig ste oa ais g Sone ee se ae eens stone co merae eee eiece ke see M.F. 

Lmplastrum plamps 22 10%. sinc s es sone ects oaln= pode iseclees omnis cence ee aoe M.F. 

EENCMORONU esos io aoe oe Eales scl ero a ewe ealale Se ote ce ecto eeteai de ote Se ree ree M.F. 

iintada scandens._ Wald creepers (BCANS- eseec se sosi-ee tes oe nee ee eee 57 

iphedravandinds Stems sce... ct aascse acces ster eee era ce eee ae eee 164 

Dphedraantisypiliticd.. stems; 1. 6Xti ss eee see oe eee ee eee eee eee 164 

Ipigea repens. TRAILING ARBUTUS. Leaves; fl.ext ...--.....-....--.----- 93 
Erechthites hieracifolia. FIRE-WEED. Fl. ext ...--........-.--- BoShSS Sc oses 88 

Ergota (Claviceps purpurea). Sclerotium; ground; pow’d ...-..-.----.----- 218 

EP GOUN Cs MPUIS i ain oe eo ee ore eo erate were emer e at iake Sohbet ee ie tale ee 218 

Frigeron canadense. CANADA FLEABANE. Herb; ground; seed; oil -...-.-- 88 

Iriodyction glutinosum. YERBA SANTA. Nese eat ; ground <i extis---s45e-ee 111 

Eririchiumn-qnapkalium: Herb 2225. 5a cect «ence ee oe no ees ee eee 112 

LEPYNGIUNE DLANATUM. & DLOOUS cae are. ae Soo cainiete oo enniee ee eee ne eee eee 80 

FLrythrea centaureum. EUROPEAN CENTAURY. Herb, cut ...-...----.-----. 109 

Eyrythrea.chilensia “Herp. oe ee eee case aoe ae one eee 109 

LR YtUT@ATAMOSISiMas “ElerDase a ase aaa aaa enna eee aeele eee eee 109 

Brythr eg stricta: 2 Fake. ook ok oa kore este ae Be ee eee 109 

Eaythrind conallodendron. -MULUNGU, (Barks esoe sole eee eee eee eee 57 

Erythrophloeum guineense. SASSY-BARK. Bark; fl. ext ......----...--.----- 57 
Pee oxylon Coca. Coca. Leaves; ground; pow’d; fl. ext; elix.; pil. ext. 

Taatociat febr a QUINA VERMILHA. “Bark (Brazil) 3..55-22.¢-5e-s os 39 

EU CHUYPLOUN a oe ale otc hcia-ccine Vall ok, coe sith oer aaa a en ene eee 67 
Eiealyptus. CBaTk: o202. goad os20 0d yet coe ee eee a eee 67 

Eucalyptus globulus. Leaves; crushed; fl.ext,; oil ........-...------2--0e- 67 
Eugenia apiculata. Stems and leaves----22-ss2 cece ee one sees cee eee eee 67 

Eugenia chekan.. Leaves. ........-..+--s00: RPS er eee eee ocean 36 eee 67 

saat fe ae i Tals 
“ie 



PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. (661 

Name Coe RU ane DAE  otoe coe ene 2. ee nce c owas bees one 67 
Eugenia pimenta. ALLSPICE. Fruit; pow’d.; oil ...............-.-..22---- 67 

Euonymus atropurpurea. Wanoo. Bark; gr’d.; fl.ext.......-.-...---.---- 47 

PEUMALOTUUNUIOLOMCCUM.  ERNLZ ano eee ee arise ee ial co ole one /=jale <i v'o winal cen nie also 88 

Eupatorium perfoliatum. THOROUGHWORT. Herb; fl. ext ....:.-.-.-------- 88 

Eupatorium purpureum. Queen of the Meadow. Root; herb; fl.ext--.--..-. 88 

naLomuMmaruosnm. — WOT)... 1.2 sac. sacra pismac «=a eneinina sad vee enn nn ess 88 

PUN OTOL QUtMjUOTUN.. OSIM 2222s pene ie eit cies. <2 5 Senin aes Stes ease = 151 

Haphonoicanariensis. GUMTCSIN j.sscer sae see ees) a= te = 1-2 elseiece sone 151 

Euphorbia corallata. FLOWERING SPURGE. Root; ground ......-..--.----- 151 
Hinnoruva. nypenciuyoud:. Herb... 2. emcee eos ses cals - Rceuacce Seer on 151 

Euphorbia Ipecacuanha. CAROLINA IPECAC. Root; pow’d.......----.--.--- 151 
PUD LOnOLIDUULfend: HOTDe. 2.2. ee aceteceael etme ace sisinieciecis ee sa cca. 151 

TAD ROTULENILY MOU. FLOLD: ... a6 one shade odes ees ea ccs< scece tees Beeson 151 

HUN LOLOUCSINa. LCATS >” POW C-sseee eee aes coke classe ston ceuscieaie sale anise 151 

EADORDULNUS De ¢ LLOSIM oh 2 a5 oc os acetone siete se cieceies Sectencis stosio sae sacielse as 151 

HELeNigr ate. ALO NEGRO: | WO0G..sccessss eee core sacs eh Sees mci cee 88 

MMEEMALECUT IG NO-SIU-JU— ct aasse pecs cers cose cede ae sete eebles aoneis 39 
PH EOIDULUSTALStNOLUS: | ALOLD yee eee oe he eee cee ee oe ccisten ce cemiooee ction 113 

Exogonium Purga. JALAP. Root; gr’d; pow’d; fl. ext.; resin ..-.-...---.- 113 

RUSE OCOMIUALUM se ELOLD toe owe o anincs lace ceciee sae ciscwsisne te chiccisin Stes 84 
Fabiana imbricata. Tops ...---..---- eats eta eee eee raya ee sc etn are ee cer 114 

LG OTM MY SUT ENGI ELOLD a cnracinietnin sioeisiseeise cracls Sele 2 oatsas eGeswe ee eas ocyaieals 37 

Heguencrrugined. AMERICAN) DEECH, (Bark 2. 55.--- co-= s2coss--ses- cca 159 

Pasa eOTOUNG ee Serna. Sa Sings ae Gok nc oe Fe weoechmeasieaas scets neces ON 

eM OTSENUES ame UL (OTsck orn cele arcs ans Sem tiols snielelis a sracioasie/ aes site ess sess XLII 

CTC LO MAN UE NCULT OS one Saistoatasy ee nia ce oe as Sac me oe wie sates ea SS ee see oe oee Seni XLII 

enim Cl ROCVANIAUmM «aE RUSSIAN) BLUE sso 2sctecsseslcic one sec sae sa-se sess oe ele XLII 

CHAO OUN ee OV LUD ince cen sae aeleeeeiccas ccs coma coecscecetes anise = XLII 

ream Grae MEM (OE Wass a. aca ton ssc e Seles ne Sete bots eesaedeateiccess 2, Skah 

Kerri lactophosphas. Syrup .....s<2....-2-..<¢ Pe Rs ars eae Re Ge C4 XLII 

COLL S em LLG (OL AL OTe) esep een mien ace cela sain aia cic cele seieioeisiseisi= ie XL 

Herr onyaun magneticum. WOADSTONE....,2<.c,c<c0 cocceccosses aces sonece- XLIi 

En REMELOLYCL Man | CROCUS: semi a2 ee setae siete d Ge neice Sasa w eee coat cisices Jsosani- XLII 

Ferri pyrophosphas. “Elixir ........----...-- ey ah ein CR nea ce Se ee Si nac See XLII 

Ferri pyrophosphas, Quinia et Strychnia. Pills; elixir ........--....---.----- XLII 

Herrt, Quinie et Strychnie phosphas. Pills-.-..... 2.0. ~..-ccees--+---00-e--s =I 

Herr sulphas. - GREEN VITRIOL. Commercial. .:-... .... ...6-c000+2--+------ LIL 

iM ETINUAS a AIAG (OTE Boe ie So canoes ota mclee ence saeeee ace vosmacnes ss DUE 

PR CRMIEL IU eter SS WIEO Us as ee DLL LOLs jude oe ee cae a a be onan cel ace none oelanseiccciors XLII 

Ferrum. Iron turnings; iron filings; card teeth; pills ...........-...----.- XLT 

PERILS UMNDUL ee MUUSK-ROOTs) AeOOUs) HeOXb. co osctei52 cae nce ot woes «eeleine ieee 80 

IE CUAULECLBCUNOENSS. 1 SCCUS ote mae acne aoe) sea Sotin sasce cles seae saccetlerecicuce ses 75 

PREULLLEM CONOLL OU, SSCOUR kia encisycs so en os Saitieicnicis soeesinewutinseiesian ae seeaicieise 75 

FERCUSIUCNGGLENS1S coe UM A DARKE rs cise c coc ce noe ee t.ae Saiens Sees weciseciae e= sc ai 153 

EA CUSICOTMCG + EIGSse TMTULG a's 25 so cee seine wan Seicasstmceneeaeioneesete=aices Sac 153 

Hilcands. «MALE MERN. |) RhiZ.5 f..6Xt.> Ol o 35-6 seete- ste eaetas seco se- 208 

ISH ESOUIND Sees CLCLRYOCOUG) mci. cine meee a2 = cis ar aoe meta e me uicciscme false: E 

PEC COUNUCTSUTUAWs we OCU Cree asta ay amis 2 ofc Seiselnc Soe cleee sadeienion ake Sere wies Sess 17 

Feniculum Panmorium. .Fruit (India); do. (Chili); do. (Turkey) ..--..-..--- 80 
Feniculum vulgare. FENNEL. Fruit; pow’d; oil .-..-. ...-....--.-.------- 80 

ERM OTECUM da DENUGREEKs SCCOS=aa-ccisonsesdt cs ceiae cea acs ss cs oo sce 57 

ET ANCISCUMUNUOV i et OObg Hi OXbic josslemiaas coe aeeisen wesiae cleans ac s= sc sinesee 115 

Frankenia grandiflora. YERBA RHEUMA. Herb; fl. ext.........---.-------- 21 

Praxinus americana. - WHITE ASH. “ Bark; ground ...-...---.---.2 2-005 <== 104 
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Fraxinus sambucifolia. Back ASH. Bark ..-.--.-. sotemebbos hee eden Rp Raeee 
Fritallaria Thunbergii. Bat-mMo. Tubers ..---....---- ein cise ame ee cisaoee 

IPRENCHACHALK.. (BOW d S222 26S ee-ias Seer tee sine sie eee eee ae Seetmoeee 

FRINGE TREE (Chionanthus virginica)...-...-------- BES ne ere A SETS 

Fucus vesiculosus. BLADDER-WRACK. Fronds; fl. ext....-.-..-..---..----- 
INUELER/S BARTH. + Pow @) oss on ccntseet eee eos ee eee eee eee eseas XXXVIII 

Fumaria parviflora. Herb; do. ‘‘mixed with Tora seed”.........-....----- 10 

Tungus igniarius preparatus. SPUNK..-- 2 ..c..cce- a=seeeecces ocee=)-==91= === 217 

Fuser OU. (Alcohol -amylioum) *oocs 4.%22 2 Se nce: peta ee chee eee * 
HUSDIG. ACifachuna tinier) oa s. (= = ee See Pea ee ee ee eee eee 153 

GALANGAL.. \(Alpinia officinarum) << 2s 5 sooo ve cleee Slee oefaeieeeciat= oles 170 

Galbandumn. . Gum-resin sees wo. ee Oo eee Seen eee em ieee ie 80 

Galipea cusparia. ANGUSTURA..-.--..-----.------ ses6 Sc045s5 See Ean Oboe 29 

Galium aparime..“CLEAVERS.. Herby flext).... 222 4.250 Sods neon eee 84 

Gatiumrschilense. “Root: herbs... -.c)- =n sgh ee aie eee cee ee Eee eee 84 

Galle. Gauis. Aleppo; pow’d; crushed; Chinese; Pistachioe (Pistachia 

cabulica, India); Tamarisk (Egypt); do. Oriental; Turkey (5 spec.); 

JAPAVESO se LLAPA. —o-)5 ser Se sens ean aie oleate ninidl ease Ssiaeee eee eee ee I wr 

Garcinia Hanburii. GAMBOGE. Gum-resin roll; pow’d ..-...-.------.----- 27 

Garcinia picloria. INDIAN GAMBOGE. Gum-resin......---...-.------------ 27 

Garcinia purpurea. KOKUM BUTTER TREE. Fruit; rind; oil, KokuM BUTTER. 27 

Gardenia florida. “SHAN-CHI-TSZE, Bruit 22 2- n2See- ee ee as se eee 84 

Gardenia guamiferds Resitt 4 “26.5 22.2 . Bae ens done ao Bee ee eee eee 84 

Garrya Fremontii. FEVER BUSH. Leaves; fl. ext...-....------------------ 82 

Gaultheria procumbens. WINTERGREEN. Herb; pow’d; oil.-.-...--.------- 93 

Gevsosspermum Vellosti. Pao Pareira. Bark... ..-<-) .-2-<- Sc2o-- epee 106 

Gelatina. COMMON GLUE; 1; IX; 1}..-.-..-..--. wicca. dare onan o Sele ee eee A ltr 

Gelatina. Cooper’s ‘‘Isinglass;” Cooper’s ‘‘A extra;” do. ‘extra white ;” ‘ 

French extra, white; do., red; Nelson’s ‘‘amber;” do., lighter...-.-..-- A 

Gelsemium sempervirens. YELLOW JASMINE. Root; pow’d; fl. ext.......---- 108 

GERMAN: BREAST TRA. (Species peetorales) <= = o-oo ieee we eee eee 31 

Gentianaiascleptadea: “R00tie: So. 524522 ache ease Sete eb ete eee 109 

Gentiana Catesber. | Roots Crushed <2 aoe. e noe yee eee aie se xicnle cee ees 109 

Gentiana lwiea. Root; gr’d; fl. ext.; elix. ¢. iron... 2. - 28 oo. = see eee 109 

Gentianaisaponaria., Wlower 2) 2-3. -- O55 sa. ose ee eae eee eee 109 

Geofiroya inermis. CABBAGE TREE. Bark ...:.2 2.22... -2-- -ose<- on = -eseee 57 

Geranium maculatum: “Rhiz.; ord; fli extie.. con sscce-so% opens seas eee eee 38 

Geum nivale. Theavess; pow'd: 52.22... osc. soca s se aes cee eee 58 

Gillenia trifoliata. INDIAN PHysIc. Pow’d.----...--- SS to waanteee <esge 58 

GINSENG: (Panaz quinquefolium). Root; gra@..-... 5... ...ss2-sacceepeeeee 81 

Gasekia pharnectoides. | Herb -52 2229s -<=- = em osiee eee etse ele eee 132 

GLASSe POW: -eoets ca cose aoe Seweee Stee cecotaeetede scene teen eee XIV 

Glimusslotoidess (Plamts-= 2 22- sss sc nee eta seccecedeescocscenceteee see ee 

GiIGOSE tsa So oe oa ce sls eee BAS oe See See eee eee sos ost eee 200 

GljCerinum: soo. sce ate's ease Soe Masinesigeis ce econ es ce See eee eee eee 104 

Glycerite of tannin ...---- Ta ithe Sh fae SE i SSN NOW Sr cs M. F. 

Glycyrrhiza echinata. RUSSIAN LIQUORICE. Root; pow’d.-......-----.----- 57 

Glycyrrhiza glabra. Root, small; No. 4; crushed; pow’d; Spanish cut.-..--. 57 

Glycyrrhize extractum. English refined; Calabar; Scudder’s; Labonia; 

Pienatellis Coripliani; Guzzolini;y’ powd 22-5 52=-5—)-ese se =-e see 57 

Gnaphalium polycephalum. LIFE-EVERLASTING. Flowers leates neo 88 

Go=sin=juz, ((Hvodia rut@carpa,)) 2 3.152 eae eee Loe eee eee 39 

GOA POWDER. “Ardroba - 22-2022. 220 less eee steek Jean ose teee ee eee 57 

Gomphrena oficinalis:. Paratupo.” Bark...) ..2.<-.-s<s c-45--es'eaes = see 130 

Goodyera pubescens. RATTLESNAKE PLANTAIN. Leaves......---.---------<- 169 
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_ Gossypium herbaceum. COTTON PLANT. Root-bark; gr’d; fl. ext.; Seed; oil. 31 
) Gouania dominguensis. CHrwstick. Sterfis; fl. ext ..........---.-----.---- 49 
_ GRAINES D’ADRIANOPLE ([thamnus amygdalinus)...--. .---++-----+-2002+---+- 49 

Se GRAINES D’ AVIGNON (Raamnus infectorius).......-------5--0----2- -s25 see0s 49 

) GRAINS OF PARADISE (Amomum Melegueta)...--..------.--------------- 25 -- 170 

PENS CM ArargAOGidi VUD);, Joke m oe sae ieee csee sos oe ose y nasa te clee ss M.F. 
PRE CE la DOW O 222.52 cot face ona ea diveloten alee dd esp ey ucseays XIII 

RINE LSTRUECH SEAM Ker om 25 oo a Sass Se ce ncin se wats cnaclec class sdegestos sun 33 
Rea OelinOUUSLaN = OLD) poOw. ds) fl. OXtie=e. eens cae- oe os cece seco ote aeee = 88 

Bmemnociniascuarrosa, Herbs pow'd $ fl. ext. -2¢2-.- cbse). o.c2 coe eo. oe cicc cease 83 

Pasleatomentosd. MIOWOIS). .2 17 ceca ate nol Seems Se once st snce cocie dsc take cess 69 

PELCO) CMAKANROAQ WACO) a8 aos oct e se arse se eye sans sie Sew netais Slee See aecee 88 

Guaiacum officinale. Wood ground; Bark; Resin; fl. ext.; timet...--.--.--- 37 

Penna CLGuUlenid: SOT ULI)... 2 sd asic Soc ces semece ces ssccz eee chek cortioatecsss 51 

orn valsam-(Dipterocarpus levis) .. ..-22-- 2-42-3250 20 2 oc en enne woes ----- ao 

MONCH (lanospOrd COTO OU) imate see eee ae ete ee eels selene, isle aah emir ain= 6 

FOND CUCERCUUR Owe MINOOLS cs a(n sais ee eee eal ans aie ee eio ISS SEA wine ake oie la aie 64 

GUTTA PERCHA. Borneo; Singapore ; chips; sheet ------ Ba ASEM Sees eee = 101 

PE MILCTILGRS  LUCSUT 6. INOOU aaiatejas slates ta sin aS Sei cla aloe e lore ley oa Als Saisie suhinie = eres 107 

PAN CLOnODS sy peRlaplylldes NCOOve oe. tases seco ae Soe a eettania soccer cies 12 

Gynocardia odorata. CHAULMUGRA. Ganeieds Seedssh Olas 2 Seas sete eee 17 

Hematoxylon campechianum. LoGwoop. Billet; chips; ground; fl. ext.... 57 

HPAMORRHAGE PLAND. -CAspilia latifolia) 2-2-2522 2222 0-422. bo00 cc cacs one 88 

PCAN SA a (ANEMONE: CONnMUA)).. 222 ccs tas hss He 8 hiccok cw see slo ce nd. boston u 1 

Hamamelis virginica. WiTCH HAZEL. Leaves; Bark; crushed; pow’d; fl. ext-’ 62 

BUEN GH CEAN ELLE: LUDETULEL A) cniz,2 2 java a= Sieh: Bee Biss 2 eee sw ceo San soba eae si- 191 

IM PLOPAPPUsM CY LONWeNs? LCAV ES. ca)5 son ss ness Lene eee sle eae oases Se 88 

Hepradendron cambogioies. Gum. TeSIN.-:.- 2-2. - 4 <2). +522 - sec = wokcee on--2e 27, 

Hedeoma Pulegioides. AMERICAN PENNYROYAL. Herb; pow’d; fl. ext.; oil- 126 

ICAU ELUM RS UCHLULN were MNLDCTS tects =o Seto sents Scio ect a ao 2 els ns oe) stare She © aot 170 

Becoscmin ahdgi. PIPIRIGALLO »Mruite ss: 222222252 ccse0 62s secede eee BY) 

Helianthemum canadense. FROSTWEED. Herb; ground. - Bie Saisie Ait, aethatels 14 

ICR TMULUMAONILLUM. SUNN LOWER. Ol: assis esas cece cscs ts some cine oo Bese 88 

Helianthus tuberosus. JERUSALEM ARTICHOKE. Tubers .....----...---..--- 88 

ACI CUCHES SCOT: | | CAPSUlES ta ceneactms aasnorsee acs se ee tes cece ce ceae poe eens 32 

SEMEL U OD U eso c= Asis are a tate bts Saale) Seas Some Uee Boe eho oe ee eA Sewase ek he Se * 

merenevonismiagen Root: crushed ; fly @xt-2226 5222. soesc edocs Seto ee 1 

Me nor Cir EC OXG ee yon gens gen ee eee oe ae ins oe uate 178 
PERC LILCONOG VEN S18 =o sie sia eta stan o Rele oda as a Kamae Se s/t is As cloe so sietecis Gin winislare 1 

Be VaRCOtrTOVd LIVERWORT, JueRVES\s..o3---4 2282 cee cocicteccice ss soccen. 

IE RDESLISPMONICHs. HHOLD essa. cee ceeh cs sts snot sce 2 oka aed ne cuore stones 115 

HICICNONOG OM ACONLOTLUS as MOCCOS ie gate) rd erate) a are nt See ae eek is aa Se eee 200 

Heuchera americana. ALUM ROOT. Spe soe Sats at 5 tc Gots cease breweries wee 59 

HOANGNAN BARK. (Slrychnos euaier one ie a Becca sin Soe SS cca ee Oe aoe 108 

Holarrhena antidysenterica. Seed. Conessi seed..............--.----------- 106 

Hordeum distichon. BARLEY. Decorticated seed.....-.-.-......--..----2-- 200 

EELOTOCIM NELAStICROMS  SCCM\o oc yectns Secs eo ck Sean oe Se ee ee eos SE 200 

Humulusliupulus. IWors. Strobiles; fl.ext .....2.. 222. 2202...0.. 1.52 153 

EUURCACKEPILONSs | MTU se SCCM hi eat eae aso se m= Soe a ee eae aS Se Mecsas ease TB 

SPL ING CANT UOT CSCENS. atkvOO bis) eX buy Sos se aS aoe Po ae eee Soe sae cates 59 

FA UP AROUTEOOLdUm, FULTUNs «RWIS ooo 252k 5 ene Jae seein no oe ek Se we M. F. 

Hydrargyri sulphuretum rubrum. VERMILION; do. Chinese...........-.----- XXXII 

EL ONOGOY IU OLEALUM a2 nacht sions eee earl eee Ee a gues oo alee Slane XXXII 

BEG OOP ILI ar UC GAN eRe yatta UR vate rae eine aap nee. Ne se Dt tule yg XXXII 

HPONORGurums, ee tlsi(grilh))s Ointment. vssaacese sce e Soe) yest oe cee woes XXXIT 

i: . 
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Hydrargyrim oun orpta’<. 24 - S22 52 asad aos t se ae aes Pe XXXIi 
Hydrastis canadensis. Rhiz. > crushed; pow; fl. ext <2: .- sles .22-55--c eae 1 

Hydrocotjleasiatica.” Herb 322 .c ae aoe ee eee eae eeeaenaae S.das6e55c 80 

Haydronilarspiiosd. “Sed 52 52.5 2s sisecens 4 Ses ee eee eee een 122 

Himenea Courbdaril.. JATOBA,.” Bark 2 ses. 322s came Soe eee case aenceec es eee 57 

Hyoscyamus niger. Leaves; crushed ; aris fl. ext.; tinct.; leaves (German); 

Seeds . apajore Sooke SES ee win ae) Sai siclnpeOie, cctene aisles le ote eRe eT ee eat ea re 114 

Hen niger. Oil InfUSIONT: 224.3. 4.3, hese bo cee eee ee ee ee eee Meh 

TD YOSCYAMIUM 2c Sr gre Bae Ree esc a os SORES Roe oe ee RE OE ee 114 

Hypericum perforatum. St. JOHN’Ss WORT. Herb; fl. ext....--...----..----- 26 

Tethyocotla:  ISINGGASS,  Wish-seunds=s-— 405 sess «oe see ene eee eee eee E. 

Icthyocolla. Isinatass. American; Russian; Brazil, cut..-...-..-....-.----- E. 

Icthyocolle emplastrum.-.. --- SDk oe tet ed yee an 5 Siete Se oe Se Oe! A a 

Ilex cassine. YAUPON. heaves do. roasted.” Fruit’ 25 4.. Sct ee eae 46 

Lleg opacd.. Barks... 4.225 Ti sinase cess eo S ates eins Bee ee gee eee eee 46 

Tlex paraguensis. MAaTyY, PARAGUAY ' TEA. Leaves; crushed; fl.ext...-..- ot 46 
Titictum anisatum. STAR ANISE. Fruit); crushed 2.2. .22.-,---- 22-2 --ueee 4 4 

Impatiens patiida. Herb: se... 22 Ssecse SS. cs ccle = piensa onige Se eae eee eee 38 

INDIGO: “Madras: Manilla: “oPixtra? 222. osc). coe see See en ae eee 57 

Infrisum pruni, Virginian. Sa. o.eere eco he see Oalee ee see sees see eee M.F. 

Ange dulois:. Barks s<s Asus ss 22 252.6 see ee oe eee ee nee oe ee eee 57 

Ingluvin -...<...- Soe ws cosas ocle niee ole pisces ote oeeie ee eee B. 
INSECT POWDER (Pyrethrum).- Seer Cre eeepc esc 

Inula helenium. ELECAMPANE. Root; cut; pow’d.-.....-.--.------5---=--- 88 

Jodine: -Tinet 2.5252... sas Sheet bse ce poe inden a oteisaaee sees ee eee 1Q% 

Tonidium. Roobsio2c< 25S eae ee ae nso se ee aes Bee eiss ae eee 15 

Ipecacuanha. (Cehpaelis tpecacuanha) .........<...--..---------- Meesos sacs 84 

NOME E C8-COPTAes MHLOLD see ole eee ae ec ee i aalale «een ee eee 113 

ipomea Burga. (Vide Bxnogoniumn -Purga))\ a. \- a. «se 4 ee) = ee ee ee 113 

ipomea lurpethum. - TURBETH. — Root; pr d's) pOW G2 a. o-oo eee 113 

Tviseflorentind.. aterb 2a. 30-5 - 22s So sone See saioe) ceglasysacisen toe pela See eee 176 

Tris florentina. Orris. Rhiz.; bleached; crushed; pow’d; Verona, pow’d.. 173 

Tria versicolor. BLUE FLAG. Rhiz.; pow’d; fl.ext.; Herb.....>..---..----. 173 

ISENGEASS'(icthyocolla) 2-25 se oes 58 Gale Sot ean Be | see ee sess E. 

JABORANDIACPiOcanpus PINNAUSOUG) ase = 22ers cee encase 39 

Jacarandi procera. CAROBA. eaves; fl. extic-. 2.2222 oc -- on eee 120 
Jalapa, “Lubers; ord; pow dsl. ext.; Resine-= <2 2-5. eseaee == - eee 113 

Jalapa.; Mexican ‘Male: ‘Tampico: ... .<.. <n. o<- se pace ee ee 113 

JAMAIGA DOGWOOD (Piscidia erythring).----.-- .<c-- s<2 se. 4-55-52 57 

Jambosa vulgaria. UBarkiys.. .o.tes\- oss oes ae oe cain seca se sos eee aes Gee 67 

JSapecanga (SMUaye SAPECANGG)\ <2 oom tenia = sone cinisiweinl Sates a a]oe el Sal ee 178 

Jateorrhiza palmitas CALUMBA:.... sosice<cc-n0 ben cisj5 cle) scene ace eee 6 
JAWODNOKeUrcas.)  PURGINGENU Des. se oe see eee eee AER ERE Ee ain 151 

Jatropha glandulifera, Bruit 2-220. <2 sec coe eas eee ene See sees Sees 151 

Jequitioa ( Curatart leqalis, MART). “Bark 22s. oca0---0 sees one eee 67 

JHSUETS’ TEA (Psoraleaglandiulosa)\- 22: aceon. 2 ee aa oa so eae eee 57 

JOB’S TEARS (Coix lachryma) .... ---.----- Saas Sie Bao Meee ee 200 

JUDAS TREE (Cerciscanadensis),. ~~. -< 2222, e262] a sceincet es Secs 2s ee eee 57 

Juglans cinerea. BUTTERNUT. Root-bark; fl. ext.; Leaves ...--..--.-.---- 156 

Jugtansnigra., BLACK WALNUT. — Nut <.2 2262 32 -cthe seccee socceenee eee 156 

Juglans regia. ENGLISH WALNUT: Nut; Bark.-.<... 5.22522 25 = eee 156 

Juniperus communis. -Berries; pow’'d; fl. exts; oil... ....----- 2--- soe = eae 165 

Juniperus sabina. SAVINE. Tops; pow’d; fi. ext.; oil...-..-.-.--+-..--22- 165 
Juniperus virginiana. RED CEDAR. “Chips; oil:22 22. .2.2-2.0---sene= eee 165 

Juremapreta (Acaciajurema, MAR.). RoOt so. s1ssse- nie te ora ae eee 57 

Jurnbeba (Solanum paniculatum) <2. 2 csr eects is ieee sea ee) eee 114 
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SILER OIU 2 Sere) Fs era iellois Chatee (2 Re ree ree Me ee soak ake ta eae ee Bi: * 

maimnia latifolia... MOUNTAIN DAUREL.. laeaves).-.... 0222.0 -- 2 cee eed eee 93 

POAVEI ENTS AN (PLOULLEN AE UNOLOTIG, ais avers cree ranean Hence wae asd eele cate alec usin ce ae 151 

OU Toe ee tena eS ae ale ec ce! dis she San Se siete seis niente cepa ere e de eae XXXVIII 
KAuURI GUM (Dammara australis). Gum; hard-scraped; clear; opaque..--.. 165 

AERO SMNIE RODE ese ares fate hols cates eco eba AE ee eS wicla Se ore etree aufotee mae cies * 

Many ( Pterocarpus Marsupium)...0....26222eb25 2 feeece 6-405) cen es tse ee meson 57 
BRUM BULTER (Garcinid- Purpurea): ..ccckcece t+ s-cecssecn ctece epics co bees 27 
ROGAUNUTS (Cola Geuminata):<. 2s be Meneses ses aemcios Soc cececies see sa Ss eter 32 

EOOOSOR CB TLYCHC ONE ELNINCM a auras one ese tees eae else velcelsic a be cie sete ar 58 

Krameria triandra. RHATANY. Root; crushed; pow’d; fl. ext ...-.-..----. 20 

KUMMALPUTTRA (Cinnamomum zeylanicum). Leaves.......------.----------- 145 

RumnRA Gun (Cochlospermum Gossipium)--20-22----2>--- -2----62+--- os eons 28 

Lacca. Stick; seed-lac; shell-lac; button; orange; bleached; pow’d ..---- I 

Lacca. From Butea frondosa; do. from Larrea mexicana....---.------------- Ii 

PRR CHD See ae oe etic sacs Rnjniaine iam cea Wine Se ic See Ane eu nee st ho clstdicwe bine ae Iu 

ECHUCA SUDO AE le OXbs Me SOOd Leas sees ae aces eoesiemies ee eeceaciee ste ot a) 88 

RTC MLCA NIA Maga GrOLMN AN ytajov'n2 2s) Sales Soe cee See ince aolelo ceieewalais Seca se eeesee 88 

ILO GROMOALVULG ALIS. | SCCO. a. 2 bath ows Jascde canis ceccacsscine alec aeece esa Ss 75 

an arsine mem Parviplord. © KPULbwsses 19h occ seieateinwa mses se cai ces soentcece 69 

OMS InEMIC TEQUIE... PIUIb sass c sce eet Ses a cucisue Seah aSacise sere oes e 69 

wanines.cancnorum. CRABS MYES=siao- ssc saeco steeds tines sacic cablecscaieecsee K 

appa oficimals:, BURDOCK. Root; gr’d'; fl. ext.; Seed -..--.5.:--.-.5.-.- pics! 

MO IROMeTICand. SH LAMARACK. — Barks. cjejs ccc s\cicain sane caisciele cee scic<cie Sotase 165 

Garis evropwa: Larcw. Bark ..:....:.---.-- datea st sacs eae sions tees ence 165 

ER ECHMCHICON Ace LCL Dea amen a cce a sams ceeiod aes ctoats Bale se araiaaciacceisies = 37 

FOUN TUS SAUVUS: - SCOUS) ae nicisocscs gociccecos cae eeeencet ee Pats bese waen amet 57 

HEVURCLLULROMCUCH = “(SCCUS a2 = ac antec shoe Se ao oa Sac oe eee ccetoe elses ss eer 142 

WAAR ANS CT VOL sim MES UT KG oe teers eh sae fait ye Siatol Se eimaenet te hoe Sa Sis wie See ese ee 142 

Laurus nobilis. LAUREL. Leaves; oil; Berries; pow’d; exp. oil-.-...-..--- 143 

Lavendula vera. Flowers; co. spirits; oil (French); oil garden L. (French); . 

MODS wera ce seat pace Sects >is Sat Fee ee ee eae ee MER PRR ane, CI 126 

POWSONIULALUO AELENNA} Fruits Lieaves.s-2- .- sg ceca c-+c cect sesso ss 69 

PRPANC CRAU WMD UID) Skee nals See ta) o caie S~-5 sets 58 Feet sae nant cease ae XXVII 

ASAD TEA SPER =, Sorcery te oo ee reeling Sete: Sapo wie sve Srevelalo ela aciee Se wetadome sone ce beste M.F. 

IEEMON GRASS (Andropogon citratum). Oil.222....----.-e2-. 6-2 22-2-2------- 200 

Leonurus cardiaca. MOTHERWORT. Leaves; fl.ext ......-.-..----.-------- 126 

Memarum sativum. iCRESS PSCC! aaost S255 2 ote lie oles cone sh cece bese eels 11 

Leptandra virginica. CULVER’S ROOT. Rhiz.; pow’d; fl. ext ..-...---.----- 115 

LL DTTITU DT EEE Ee gO eee OE ee NE CRT, Seats meee: Se 115 

Leucanthemum vulgare. .OX-EYE-DAISY. Flowers .......:..-..-------------- 88 

CUCU STOSD CLA TepLEL Dna tenia kanes sie Sekt sa onee aac some mae aero emcee eee aee 126 

ensiicum oficmate. LOvaAGE. Seed’; Root s.--.--. 02.5 .52-s+es5----5.---- 80 

Tiatris odoratissima. VANILLA PLANT. Leaves..----...--.-.-.------------- 88 

Trams squarrosa. RKATTLESNAKE’S MASTER. Rhiz .-..2.-.2....-.---------- 88 

PICKINGS OD Hela LACT NDA? a(RELU) 226 sins. osc eae aed Sete nsec ce meeecee 218 

VANES WOGK CHEE CNYSSCiCANGICONS).o220- fac = deca seals cece seen sosoee 82 

NEENIMENT + SOAP 2 eocc0.5 tonice sess cickec atte Sos MBN ap a ne seeks eae he Ske M.F. 

SUE CLIN = Sakae ters ccs s Nae aoa eie ce sete sci sa cio ese alae ay size spemie p< ess estas 34 

INNA GULUNUM«— SbOMIS) <2 can-. Face soe cee each ecloae.s SEASON Sea eee 34 

TAN IUMEAMOStssi Mums ELOLDe. 2 aaaacsee te on ne sseeseiie cts ans Use ease eee nses 34 

Linum usitatissimum. Fxuax. Seed; gr’d; oil; do. boiled ............------ 34 

PRN DaCOLCanpuesOud.: WiOaVeOS.< saicmecseice terse as acces ess cacicrese 2Sse5e 125 

DRE Ca CID r= “Soa ece as aes ssid oa cee weno Oat clscaeke Uoeene ae 125 
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Tipma tycioides. CEDRON. Herb=.2:).2---- +2 e-eeee ie oe Re nrc ook 125 

Liquidambar orientale. StyRax. Liquid; fee Lattte s Sea eiee eee a ce aero 62 

Figuidambarstyracifoia. SwWEET-GUM.” Bark-te---o5seesee coca nees see e ee 62 

Liguor-potdsstt arsenttia.... <2 <2 Seen Gachlsae ee ce ene eee eee M.F. 
Liriodendron iia TULIP TREE: “Bark $\ pr’di 2s op eee sess ee te eee 4 

Litmus . : shed Wis Bidig orb wrote ec SETS ceeueele Sens Soe ee = ee eer 218 

Lobelia ipfata, sHery: crushed; pow’d; tinct.; ethereal tinct.; fl. ext. ; : 

SO@ds soe dais Fekde a hese ences oc ccmyeee cae Te ee een eee ea eee eee J1 

Lodoicea Seychellarum. SEA COCOANUT. Fruit; Kernel.........---..------- 187 

Lomatiaferrugimed., Teavesy. 22 = on.s2c6 «ates ewcet cece ne ole eee eee 144 

LONDON PURPLE) ...'2,te-.om soe o sae cis Bare cetacean eeeensee ede e eee. oe eee XII 

WF00CW DUONG |< s50 se ee Swas e ac celse Samet ee eee ee ae eee eee eee eee M. F. 

JOM QUE, ORS seas GSQbRS cede coao ses ose Seater es LES ae eee 101 

EUR dQ amMard.) SE Uibsc sacle ssciaase beeen ecto Sete nee eee eee ee eee 75 

Hufapentandra; IS€6ds8 2. oss cA 4 wisins 2s os on ene o wae asae ciciaiel ae eres eee CS) 

nufapurgans:. LSPONGILEA> Prnit.c5--. 6-22 eo eee occ cea ee ae eeeeere 75 

Lupin: \Glands:- oleo-resin, 250 csc seks Soescae cece eet esse eee eee 153 

Eycopodum, “Spordles-¢ 22.0.4 Se, ise sebavas ace bets sone eee ce oe ee ee eee 203 

wyeopodium paniculatum. . Plantes. «--iceus delete ene ele esis a eee ee eee 203 

Lycopus virginicus. BUGLE-WEED. Herb; pow’d; fl. ext...-........---.--- 126 

Macs. Drugs pow d's. hxed Ose 222 csc ce eee closioe calorie semeioc ee eee 141 

Macha tinctoria., “Husric) | Chipsi;* ord) 2 asee= eee ae eee eee eee eee 153 

MADDER, (Rubia ‘tinctorum) 2.24 © sececicte aac. sect: sind. cteioe Soesie eee Oe ee eee 84 

Magnesvizcarvonas:, “SSP 2.26 -os-2s foc = cesses tascie oe Saige oe erotica = cee eee XXV 
MCGMESVASUUD ROS.) ES OMES Allee ems -aaae sae ashe eee eee eee Segoe XXV 

Magnolia Fraseri. JAR-LEAVED UMBRELLATREE. Bark; ground ....-- seas 4 

Magnolia glauca. SWEET BAY. Barks. (2.22223 oo cso es) eee ee 4 

Mahng-dah-rah-gay. (Dattracalba Nees:)--255- <- .-5- 2-226 - sn wees 2 eee 114 

Malum hordei. BARLEY MALT. Grains; ext. lcerenmriens) ahaa oe diss eee * 

Malwaranborescens:. ) Herb): WlOWEIS 2 <2 - ote cole gate ie « Seine hee ee ee eee eee 131 

Malramotundijoua, eat; Bruit and seeds -s2.-2 ----1- che a2 eee eee 31 

Watrasylvestiis. V Plowers's CUM. ssce0 cere orscielese aoe eae see see ee 31 

MONG COM CE TANCTSCE UNGLOTO)|\arrorecie aioe) oiler erate Satetabt ola = ei etsiereraiete oie at ae 115 

IMANGANESE.)- .CLUdG OF6U5 2.) c oc spo ccinieiywsie wie Miclnis oeteeietineies - oe oe eee XLI 

Mangifera.indicas Kernels 2222 .5c.50 sc2iccsceecos ose cte cee sesteeec ce aeeeee 53 

MANGLE BARK, (thizoplora mangle): -5.- <2 -.- sanete oo oo = pee ee eee 65 

Manna. Larce flakes small) flakes isorte-2--mose-s soe eee oe eee eee 104 

Maranta. ARROWROOT. Bermuda; St. Vincent; ‘‘ Hill” (Assam)--.--- ..-. 17 

Margyricarpus.ooSp-—- Shrubs. 22 25.. 325200055 ete Coasien teeecacet eS aeeeeeee 58 

Marrubium valgare. HOARHOUND. Herb; gr’d; fi. a Sodio) a oue eee 126 

Mastich: °MASTIG; . Resins pow d...2s—- cscs Jane aos oe Oreo ene eee eee Eee 53 

Matico: ~ Leaves; ord: pow dig tl. extece sn sore ee a eee ea eens oh 138 

Matricaria Chamomilla. GERMAN CHAMOMILE. Flowers ....-.-..-..-.----- 88 

Mel despumatum. CLARIFIED) HONEW;.. 52-2. ------)3-2 225 Soe o-oo eee Tt 

Melrose. “HONGY OF ROBES). 25.2) 22o28 cscice cisee -alsisisi ne cesses elciee Gs eee M.F. 

Melalecuca leucodendron. (Oil OO CAJEPUD= 2. -5-05 55-268 2-2 see eee 67 

Meliaracedarach®.2...- o255 s Se swoutoa science = sice ceeioece see emente eee Re eeeee 43 

Meliloius officinalis. SWEET CLOVER. Herb; cut ---.--<-..22-.-2..--c.s--- 57 

Melilotus  narejlora: 9 Seed. i. 5-5 ease acres oes selene cee eee eee 32 57 

Melissa officinalis var. citrata. LEMON BaLM. orks ao seine 's pono ble See 126 

Memecylon tinctoria. Leaves .... -.- ee Re ete RENEE Se oo 68 

Menispermum canadense. Rhiz.; fl. = ESE MAGS of nace mrscee et eeae eee eee 6 

Mentha ciiraia.§ Stems... 2.5.2... «scien imei nis sees see 1ae ee eee 126 

Menthapipertia. “PEPPERMINT. Leaves; oil .2---- -2-- s=---- -- += -eee eee 126 

Mentha satuia... “Hens. 2 ono sa es eee es he eee 
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* Mentha viride. SPEARMINT. Herb; fl. ext. ; Olga smear steric aa, ate thor 

J GTIAULE SS A065 SSS pag Bee © SOR CEA CODE SOMA ORI ee eer aes 

Menyanthes trifoliata. BUCKBEAN. Leaves .-.-......------------------------ 

TORIC OI BEN UAL Geeks SENS Sc OB EGE Oe OGRE See DERE COGEE Cn See a ae ear 

IGHCURLUSILTUIUUL. @ (ELOUD tll OX Ghee eeialaate [eats ~\ci-isteie eisiz ais sists «sietajamio=is, ning see 

Mentensia pedalis., -“ VERBA:LOZA.  WOBVOB_ 5+ = <\-<\s-<fe) <5 ns-0s annie ee oso = 

Mesembryanthemum crystallinum. Ick-PLANT. Herb .......------..-------- 

ROR UR) CRICH a mELOMOTS ae ors se eet erie eels aiabcdc ae see sceese dade sicig Sa seie 

RECOM CLIO NIUE! MOSER) ere aac ota rent tetas ra loco: iain a 1nys isis sho. cialmsincters aeieisiok 

Micromeria Douglassii, YERBA BUENA. Herb; fl. ext ..--.........--.------ 

wakanta.guaco. ('GUACO. . Herb; Leaves$ fl. ext - 23-2. 2 - Joc. 222 22 ssivins mare 

MCU SHEDACPaNiCUM, MiULACEUM)\-- 2. sacra coe hence ccle cis cw osisinio dine =a 

Mimosa tetraphylla. INGA. Bark ..-.--..-----..-.. Selenite s 2 Semel se ise clare 

UG MUSODSRCLENGE:, SAT Kern Se spear oa Ri ci cie ve aes< tect wabic ches seoete seein tees 

MI TTULEODS EAE. fa: SOOOS css aioe oo eee ogee Scio e si aaee Aaiteee ta ree out cijoens ws 

MISTOMSEED (Zizyphus mistol) = css «2a a6 > o-.cae ciclo aycenei= oseiseie eel sein= seei= 

BUG RUT ANAM MONI AC a epee soci sae see tees cece oneicice eee cee imine ares 

MASLUNO MT CTP COND Oe © ect ste eck tie eles ewer be ee See eats Bivins dew cng seis merele 

Mntcheularepens. | CHECKERBERR Ya) Planteso. tae eons jee seiee eee = 

AGM D Carini Valeriy s tstyyile 5 a6 6 eee ead 55. 56ns See sodas Sood ocOgasiaeae 

Monarda fistulosa. WILD BERGAMOT. Herb; fl. ext.....--.----------.----- 

Monarda punctata. HORSEMINT. Herb; pow’d; oil; fl.ext...--...---.---- 

Monotropa wniflora. INDIAN PIPE. Stems and leaves...--..-..---.---------- 

MGTOLYL PUGS Denies tseGls (Cutis-= 555 S6ecas cspoud = 35 shose5 cose soo ses 

MIQINMWOGD (ORGS APM Sees Ss ease seem sse cae aas Gedeey SH oBonmSonnoos cecaao see 

Hoppe aliropieracetasa. PINS ie scien aol gee as nlsismelnn => dasia= Aeselse= ale 

MOP PRUELSULD RAS ea PAIS eects acter meine sea enasiets etait ate n saaimeie Sek is see ame 

LSOTANOG QUAL DAS Soe oS OBES ECE OIE GSS EC EL IEEE er aa SOS nC EtG) Soon Se UscES Se 

Monusindrea.. MOOb 2. =2- 22s <0 --510 SEE, NGS ye eee si otisise aoe = 

RUOSCIUS ae MUSK. eum pbyeSackSss POWGED ys .25. saceeeicin so saison sen oe 

MIGLCHLAQOLSASSAT NAS MCCUE na aiis}s eel ce se Ghee sie eee te cle ceria cle Sole Smlaiee = 

MUCUN GPT UI Elsa. mE LULL yELQIEG Ys seco cis sieteisisisl sie aienieatae celaeiainienicletem slaiale aie 

MDICUN GM UTENS Sea PUN Ue nas eee aie ele onic ee vce ecle wes a saecisese see scesei 

MUDARER ARK (Calotnopiargiganted)) ssane semis ame =e clei aie aioe) in cietnetel= alia 

Malungu Chrythrina corallodendron)) .oS5-.. 2-22 «cores sco eclesas eo-- 22 =~ 

PON RUA ECANI LONG. ROO = jcmtisaiaiejasee a4 see = aeyslaeiinn ss eines anise ee se, seme 

Musa paradisiaca. PLAINTAIN MEAL. Fruit; pow’d....-...---... --..----- 

NiISKESKED) (CA DElmosChusi MOSChALUs) ene seam 22 senna eee) esisies saeco 

MYRBANE OIL..-.---. SE eee ee oe eee Se igens Sasa ae ose yt ouem ence Salem 

Myrica cerifera. WAX-MYRTLE. Bark; pow’d; fl.ext.; Wax...--.---.---.- 

DMT CU SANA Orde DAT Ke ters oes ceri sais joe eno) = sos os Hee Sato as eo oem cee 

Myristica fragrans. Kernels—NUTMEGS; pow’d; vol. oil; fixed oil --...-.-- 

MUTA SECO MIGIGUATICO semrels noe aati nilek fe Som iste toinaie octets este esis a ae Sei ieeho les 

VI ASULCTASEUI Enna LUGS =a Seiad Scio 0s a= Selene tacts een eae csnis ees sae 

MU ROSPETUULM, DETULLETUM, saiaaeia sins c= cinjce 62 nes ne ae esis yeni alae eo eieel = ol 

MUTOSDEHMUM SECUNAL.| CEOOB sae ssa asm) \n.ccl=.) 5 nine a sieintel lala otis sia ein a alam oe 

MUTOXY LOM ERChEULOM COTULD sch santas fai a een sere eRe ce sis neiasia arene oe, slsrere.siciera, = 

Myrrha. Arabian; Bombay; East Indian; Turkey; ordinary ; pow’d; tinct- 

PRESEN CLL ICON Mas ME ULD soe sate atlas Sena wtcinia hoiseroa te ee mie bese since omic eye Nae 

atUustOREhiNs Weav.Gss Mly OXbise = nae soos eee aces ee eelae aoe opens See asic 

Myrtus communis. Fruit ..--.- ..--. Po ee Pee ls eth ei aciae cirietesiecscas 

Muyzodendron macrophyllwm.. StOMsS) “fas. ses eeeaoae] ce sisecss sesss0 cao ==e 

GST OUCOCD SES CAG Oe TED OEE BE COE Se IO SE eee CSIR SO Cee aE Ea ea Pon eE Ie 

Nardostachys Jatamansi. Spikenard; Rhizome ............----------------- 

Narthex Asay aida (vide. Asatctida) s-4<- eco eae ceties = sce ome = ose viee eneecs 

106 

151 
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NDILO’ SEEDS (Calophyllum inophyllum) . -- - -<.92< e.0c wane nooayese ce seas eeee 27 

NEATSFOOT OLE (Oleum bubulum)= . scars won ot ccce cue shane comme ectoee Serene ATEN 

Nectandra Rodiwi. BEBEERU. Bark; Seed-starch ...............--..------- 143 

Nelumbium: carulium: Flowers? tso5 - ocsa-e2ae ae oo eee cee ce seins eres 8 

Nelumbiun -Doda:: Seed! 22525 22 uekseocct Gosek sass ee elec aera Soe eee 8 

Nepeta -cataria; | CATNIP 2225 chased ico oed Gas Rash ae mee east ee ree eee 126 

Nepeta ciliaris.” Herbi sss sisis aot ocictete ease tase Se bars Setar a acer ee aa eee 126 

iNenetasuderalis.: Seede. 222s cese sete oe oct caoc sowie eee ne oe ee 126 

Neniumodorum._. Rootec sp. .setsosed o- Soest oles eee elec earce eee eeeee 106 

Nigella. sativa: Seed) jai2 sissc3 75. Soe Se cnet see esos eeisasneteeees eee 1 

Noiseltia pyrifolia. Bark.........-..-- ais 2eao oe ecep a coe cere Sees eee 15 

Nuphar advena. YELLOW POND-LILY. “Root: /..--...222- 5226 \onpec, ce sae es 8 

us, vomica:(Strychnos nua vomica) —:. 2 sciee « te cneew cla awe temo cis = Sasintas eee 108 

Nymphea pubescens., (Seeds, Tuber = 25- So2 5.52 se concen Sacec eee ocean sees 8 

Nyssaicandicans.. (OGRHCHEE, LIMES seas secee esa cease enero eer eee fesse 82 

Gcimaumialbin.. «TOL = sox12 Sac ce ba eae Sees Wes eee eC ee eee 126 

Ocinjmibasilicum “Seeds; Herbiz san cecsans aoe ieaen ooo eee eee eee 126 
Ocimuntsanctunisn Henbie tse acss cnn oeieae cee te oe een nee eee 126 

Odina:Wodier: *Gum=-JINGAM: 222.235 22 od sa esc coos se eee eee eee eee 53 

Ginothera biennis. EVENING PRIMROSE. Herb; fl.ext.......--.-----.------ 70 
Olea ferruginea. Leaves; Fruit.-... -- ie wnlstele sR emidleee asians Bees cle Netameeerens 104 
Oleo-saccharuretum ‘anisie ti co2 sche cease desjes Hae eee pence ene ee ee M.F. 

Oleum adipis. LARD OIL.......--- pedsncedd sceic sbsees teats eee seeeeeee All 
Oleumvether eum? seas, 50 a oa.c Sass Sanaa es ae oe eee * 

Oleumvanimale wiliereunise a. os 4: see 2 eae eee a? Si siate tee) aoe A Ill 

Oleunibetuler: <* OU OF BIRCH TAR. 24, <0... Sose/es cae cce sade s ee eee 159 

Oleum bubulum,. NEATSPOOT OMi25 15 3255. aes asdsccee Sede | sae ae Dee Al 

Oléum cajeputi (Melaleuca leucodendron) ..2--- ...--. -2-< coca -sau socecs scese=- 67 

Oleimiciironelie CAndropogon-nardus) @=220-5= 22-22 se Sas eeee eee eee ee 200 

Oleum cocois. COCOANUT OIL....---- Jonah Sowden dake acne Deals eek eee eeneee 187 

Olenm morrhue. COD-LIVER OIL. Native; Norwegian ......--....---.----- E. 

Oleumaennyrcie. “OT OF BAN. 6. shee e oe 2 ee oes Soe e se eee Ee eee 67 

Cleum phosphor aunts 2. 2 05~/aniat jac) oeiss Sect et Geno acne eee ee ee ee XI 

Ohvanum:— Ordinary; pridi: paler: teats's--\s.oe-icee. cee eee eee ee 42 

Olive. “Dried trult! [Ons Se aoe ees else see eee eee 104 

On Rens(Coptis.anemontfolia).. . se 22.a5aiseeen sete eee e ae eee eee eee 1 

Onoama bractedtiun, 25/25 ec = cee Foe Bee ee ce oe ee ee 112 

Onosmasechiotdes. ;Bark 2... - Seen. Pans ee cece eke sce eee eo eee 112 

OnosmacE Modis. ce <2 sscioc ee aoe aio § Bae aoe et eee eee ee ee Oe eee 112 

Onosmodium virginicums  Rbiz-.2/2s-< F222 acon 6 Peace ee eee ee ee ee 112 

OpIuM. Pow’d; tinct.; tinct. co.; pills; pills,extract; pills op. ¢.lead...-. 10 

Opium. Akeheir; Balukesser; Borgadeck; Hyderabad ; Karahissar; Kara- 

ghac; Sehirkend; Sparta; Tafshanly; Persian; do., ball; Chinese, 

smoking s* Smyrna tut. ohncec cae seen ceee te boe ce ce eee 10 

Opoponax Chironun: /Gum-resine=: -- ale sseees oe a eae coeee eee eee eee eee 80 

ORCROU Gos oe ote Dace cio SS cee ew ata a ena SO eee 218 

Origanum mojoranum. SWEETMAJORAM. Herb..-.....----..-.-..--.------- 126 

Origanum vulgare. Flowers; Herb; oil):.--2.%2.0254 4255.25 s0052 55 eee eee 126 

Osmorrhiza longistylis. “SwHET CICELY. Rhizec2-<---:2 2sces cone oe eee aoe 80 

Ostrya virginica. JRON woop.. Wood; fl. ext....=.22....-2-.cccccs ness cece 159 

Onymel Scilla. 22h a oie he Se sod OOS oS en ees M.F. 

Peonia moutan. BOTAN Sc... So ..secc oe qeacineee debe ae de ose Ree eee eget 

PEON Of CINGiS ROO br ee. ener eee eee eens wiih ne ase ot mabe betes eee 1 

Palo negro Hurentd: grata) so. -'<. a's sa sass a aeedesecccneco dede eee 88 

Panax quinquefolium. GINSENG. Root; gr’d .....-...2 22-2. eennne ceoe nes 81 
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REEDACIMORELAULCUMT, tg SOOO Se se ese eines nice s Sasa sea eee aa ee wes acts cess 200 

amcum miliaceum... MILLET. Seed 2.22.00. sce c cae och ce anee cores eee cece 200 
Papaver somniferum. Poppy. Capsules(German); do. (Chili); do. (India); 

ie npg etre Sem ee awn Se atm erate Nias te ree arcwuice och ss aa cM Seg cle ce teie = 10 

Vapaver somniferum. Poppy. Flowers, Purple; Leaves ........-.-....--.- 10 

Papaver somniferum. Poppy. Seeds, blue; do. white; do. Bombay; oil-.-. 10 

ROLLA. GONUDANENG Of INAUS) = .\\asasesiaiep a oon gece ces Be see eee ee oe ceteees 130 

PEAR Nonettard + BOlts Ol.) co. - eacucpe sqcieeeka eas ch ace ellsidicee senretee es * 
Pareira brava. Stem; root crushed; pow’d; fl. ext.; root (Brazil). (See 

also Chondrodendron toment. and Cissampelos Pareira)..---..-------.-.--- 6 

Be ENMU GCINEUE attra seein ania iw eleral wo age aiala aie ales =) nin ceislaise a ions soermoele se aa 129 
ATLNETLUM AY SterOPhOriuss, ELOLD) aoc 25) Jae oe fe cele fe cic Se ee tie se nes msioie se a eiate 88 

arthenvum integrifoltium. Ploweérs:.. .-. 52... .cececs = cece cess ose cs seceee 88 

Rassulee minores. -CURRANTS....-.. --- «.---<cc ee BE ek Se oath es 50 

PUR CHET Secs SAE sae obOgoS BOu8 GOSD Sad eer Dacbe 5 caooon ep eb Hcp Bp 5505 5ep56C M.F. 

BASEEIGGES  HMUMIGATING 9 ROG suDIACKeiec sini <2 scm: cecisieese cee «tine oe wie M.F. 

Paullinia sorbilis. Guarana. Seeds; Drug; pow’d.; fl. ext.; elixir........ 51 

RCCL ACUNOLCIe a. LOAVESIS HOO ccoscncnie ceases clsicine oe eicecrais cme cae ailedcinn 84 

PONE BARE: - (Hordeum: Cisticnon)). conpeio- cise oscpsecisse se au see sson en 200 

UECOLSE ADOT eI OLD ce soe atone ot i cete ceisler aiciosie acice oe seem aitoicuc coos meee & 88 

Pedalium murex. BERNA GOKEROO. Seed.-...-....----...-------- odeveetnert 121 

EGERUMINAMAs . CCUSeoaaaere eccs, soa eo apse a see selseccesae ose eoee see escent e 39 

Pelargonium roseum.' ROSE GERANIUM. Oil.........-..-.2..----- 000 ----- 138 

BRONLAENEStOMEN SION, IVOSID gris siey-'io = abso = 3) osclous a\n\=\eieinle isin ra gaye eis eisPec misiesoeioe 129 

ANAC DULY TECEL. MO ADSWICS:< cess sanocice/ scm occ einicics castes cees sace 27 

RCE EMO OULSEUNLE RaraT UU Up aninpetataciehnn anata aininetei= siesta aie sioleireiniaisinicieltelseee ee 43 

Hae TSC URLEN GUC ee  NOCUSiaeiaecie = coe loses el aeie ecm sicis Scisle'ceicie chee at eek owe ener 43 

ENS ee OLY Salis «SACCI = stirs aac eeicicteicicie oe ta. soe se yn at eitorsca cee aeested ale ae ai 

EM (OM Crap ESE cio yn/-haia os Mic ears Scion ic wie Salone) sinise sais snes e ebigh wigs Sco whee care 8 ai 

PRSROLNUM.:, Crud@ 25-22. score ce s—2d-2~ fa ere eee ace ea tee ee eee * 
ietroselunum sativum. PARSLEY: Root ..25- -.22-ss2.<eece- Mints ce cee cece 80 

EXEUUTUUSR UO LAWS CDOLEAOGTAGLANS) sec cae oa ccce ance awelane ct eeieea sen cleats cas 142 

Phalaris canariensis. Seeds. CANARY SEED; Sicily; Smyrna; Mexico. .-..- 200 

HB ASCOLUS NAG.” “SCC. 5. cs. see oS 05 eae ods bincie fic ete wees Sp eaoseee eons 57 

HUMCRCOLUSENLILI Ova SCOU ME eae nate oe ieee eae oie See aha ni= Sen oo Siac een te ete 57 

Phellandrium aquaticum. WATER-FENNEL. Fruit .........-....6---.--..--- 20 

PEI GAOL COUT ETE mo LDU oe DW AUOSs aoe ected teraction eile sieieiaie Sie eie Sie aeicine es oie 157 

Phoradendron flavesceus. American mistletoe. Herb; fl.ext....-..--....--- 148 

HEROSDONUSS MaRS Male eases eta teers aeons eee che sek Ossie See 2 XI 

Eosphorus ferrum et nux vomica:. Pills. _....- 2+ -2 25-4 2<03 2502 sacest cceoah< XI 

RU LUE ULUS EMO CHan OLEUTG see eta see nace Seale ae ie ee ard aot wee, Ue 151 

Phytlanthus muliiflorus. Leaves; Root: .......-.. 2-22 22220 sees enecce eee 151 

Phyllanthus nipurifolia. Herb ...-........ a Meinrlanshiidae te atejoe Sete rae eee 151 

a LLANANUS TAL UT Gs ELOY Ded ose See See Sa eee Sk cw hctrrele ee Se ene eee ae 151 

PID SCHIBS SPACE TEY Sad SHAY 8) Ts a ts ae at eg a ea OR Met hy Se eg HE 

Physostigma venenosum. Seed—Calabar bean; crushed; pow’d; fl. ext -.---- 57 

Phytolacca decandra. Poke-root. Root; fl. ext..-......---..-.. 2-22 -2<- eeee- 132 

Picea Webbiana. Seeds..--.:..... Gist ee sn bic/as eee oneeeeeteee Mae ne cence cote 165 

Picrena excelsa. QUASSIA. Wood; cup; rasped ; pow’d; fl. ext.; tinct; bark- 40 

HEC REC ACU § sp oeyeunane aatin Jake os oe = sco clea oe oe a EE Oe enews Beehive soeeee * 

ACERT NT Oo MOOUS 2 oetaivae.c Sees we oe eae ee Se obs Sta: ood ee See wace 115 

EACH OLURELAUAs 1 WV OOM otieanc) tans saps ec chet Ss wiee ayia gba eeaiwedie eats 40 

Pitts. Compressed ; uncoated; sol. coated; sugar-coated; gold-leaf coated ; 

RilverseatmCOabedss.priltediseteccl a2 Soe eceieaaicebe stats orees becleeten M. F. 

Pilocarpus pinnatifolius. JABORANDI. Stems and roots; Leaves; gr’d; pow’d; 

MOR cto s cece vas stuasckce a setcas soeced's eas acces Beceter ease aecmee 39 
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Pimenia (Hugenia: Pimenta) 22. < faacc oc. ce seed Seeses Dee aa ee eee 67 

Pinenta vulgaris. Leaves and twigs. :.2-: -- joes teeece te fee = 2 oe eee 67, 
Pimpinella anisum. ANISE. Seed; Ital. ; pow’d; German ; grd; Malta; 

Tay dase Onl so. 35.8 Wa oee es aes 2 woes Soa aie eles tei eee eR ers ee 80 

Pampinelia Saxifraga.. Root). 2s. - 2220. sa2- 522 nioe se passe ieee rae nee eee 80 

Pinellia tuberiferd. TWAN-Gm. Tubers:2-.l2o-.<- sss so eee sees ones sees 191 

Pinusiexcelsd:.,. .SCCd8 < jos au -Sate we ce 5 sass eel ee eles & sae Ce ee eee eee eee 165 

unis.genardinas ‘Sto acsse 2a Sse cccinjse ne Sa ooo eee emer eee 165 

Rinustongifolia., Resins) seedS 222-5 ete aces eee ee eee eee eee 165 

PIPE CLAY x Masi POW? Gb 2 - son. cece eciens cece eae en eee eee nee XXXVIII 

Piper album: WALI PEPPER. Fruit; pow) de a--- eee eee eeee eee es 139 

Piner angustifolium. MATICO.=.5.c2 =. sa oe sack ome ce geicle toes ee eee eee 139 

Piper bette. * BwTpt..., Leaf .20 22 oe ot wee ee ea eae eee sarees sae eee : 139 

Riperslongum.. WONG PEPPER, - Fruit 2.2 2222.055 woe eat ecleee eee eae 139 

Piper methysticum. AVA Kava. Root; crushed; fl. ext...-:---.-...--..... 139 

Piper nigrum. BLACK PEPPER. Fruit; pow’d; oleo-resin ..--.............- 139 

Piper Nove Hollandie. AUSTRALIAN PEPPER-STICK. Stems .....-..-......- 139 

Piscidia erythrina. JAMAICA DOGWOOD. Bark; fl. ext....-.......-.....-.- 57 

Pistachia-lentisous.-. Resin—-MASVIC™.22- <5 2 senor ses seas se es erence ee 53 

Pistachia-verd:) TWeavesksc- a. eel ce eee 258 date ene eet es ee eciseee See eens 53 

PITURI LEAVES (CDuboisia Hopwoodit Mueller).22:.<..5. 222 22-2-- oo see eeeee 114 

PUL DUT GUNGICH. ON. 5 oso Sie 5 t Si ios ae oalo.c/e ale sta's ale (adie soeleke See Ree eee eee 165 

Pir canadens1s (Abies CANGAENSTS este eo 2 seme tee «clas eons acl aese ree eee 165 

Pic iquidas Pine tars oil 522254855 2 sect cesse set ons ss Soe eee eee eee 165 

JEU GY CORT URUY0) Se ase yeocSoaescsubece bboede Dp blccccewiawes oeecaeoeeee 127 

Plontago Ispaghulas. “Seed. 2222-8. 22 = Tie hws soe one oe eee eae ee ee eee 127 

Plantago major.  PRANTAIN: oRbiz,; Leaveso-.- ssea-0s- > sass ester eo ence eee 127 

IPGANTATN: MEANS, (Musa paTadlstaced)\s- so cee See ease soa ae Bele nae te eee eee 170 

Plantanus occidentalis. PLANE-TRER. “Barks. 2 .-- 2. eases ean se eee 154 

Plantanus omentals- PIOWENS) «225-41. eas sen ewcinonlcinces se eee cent 154 

PIEURISY, ROOM CAsclepias:twber08a)) S. oa. enone cles es cides seelse ce selene eee aly 

Pleuxogyne roiata, ITO-VAK. “Her: .525~ csc. sco-2 ee osss aoe coe eee eee Eee 109 

BRhimbagaceylanicum.. ROOtissc6c..- 22 sc, ace cece ciescicscseseceee essere eee 98 

‘Plumbiacetas:, | 1Mpures PULTE! s 22s 522scc- fae cee ase serail e a eee eee XXVII 

‘Blumbt-carbonas; (WHUR LEAD 355555252 32. odco d= fe cece ee Caer XXVII 

Piambtoridun.- AaVlRARGE fs sc ee 2 cee eo ales ele oh ak ees seer eee XXVII 

Plumbi onidumaubrams MINIUM 2222 222223. SoS sceicccns soso sce eee ees XXVII 

Podophyllum peltatum. MAY-APPLE. MANDRAKE. Rhiz.; gr’d; fl. ext.; 

TES Spills seth fee tae tose cioep ee teas ete eee Serato 7 

POGOSLEMON PALCROWL. , VELOT Deis oe eae Sete lei lorem ela eat tal ea ele 126 

Poltianthes tuberosa.. ‘Seed 722. hiscn at ece a joe eel one See ee Lasinceeee cee 174 

Polygala senega. SENEGA. Root; gr’d; pow’d; fi. ext .......--...-.-.-.-- 20 
Polygonatum officinalé. SOLOMON’S SEAL. Rhiz ..---.....----.----- --s----- 178 
Polijgonun. vistoria. DISTORT ocuhiZ. OW Coe acters cece ee nee ea eee 134 

Polygonum persicarvun’s, Serb ve Ss a3 Geet ee soa See ease oceese coe eee 134 

Polijgonum punctatum: Herbs fl. @xtii2 ce o22c - ene eee = ee ceeise a aee eae 134 

Polumniauvedalia. WerbissRoot; di. ext 22 os) --- asec nee (ee ae eee 88 

Polipodvim, calaguata. CALAGUALA 2-25.52. 222 2.26 J2h cscs ven ood enna 222 
‘Poljpodium vulgare. Khiz. s-Fronds'2 a-2 s2sce- eae ens ces ee oes e ee eeeeee 222 

Polyporus officinalis. AGARIC. “Fungus; pow’d 2... ---- 2: -.2- soc ase seinen 234 

Polytrichiumdumperus.. Plant... 2.2.0.5. c= = sececbecaeeclease eee eee ie Pe 222 

Populus candicans: . BALM OF GILEAD, Buds).-.-3 25-22 «222 5-1-6 =e eee M. F. 

Ropulus tremuloides., “POPLAR Wi ext) “24s tseahen se --jenteieae oo eeeeeeeeee 160 

Porlieria hygrometmcas Wood 7.23.22. - 2 oe seen siden eee alee beiee see ae Sees 37 

PORO.S PEASTERS: 22.8 ote concertos cote PRES eee See ee ee 
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Portulacea, oleracea. Seed... .svscesasaciesses ewes Heecade Scandnocooedee 23 
POCASSUPMOUCULD ONS arate iniala a och fate etree niolale (ela = 21% ainin'a/a\a elaine eclsiniew setae) «\<laloiare xVI 

ZOLOSBUUOLCIUNROMGS paalayaian aaa d see eteie aisle. #) ofa) a\crale[e linia aalatene <\= siele scien. seissieic == 2 vm = XVI 

Potassii bitartras. CREAM OF TARTAR. Argol, white and red; pure....-.... XVI 

PZOLASAIUTOMECUMM me ENERID saat <8 Ae Ween aiae ates: -\<'2,</so + ajsicleinte, seine ee cteee XVI 

AOLOSS UH CULONGSrm \OLaNe POW Cass spree Aatclete nic, 2,5 oblnjeu.e stle dee classe eee esis ale XVI 

Bagtassiiet soaw Lariras. “ROCHELLE SALT Seco) <caisc. woth occ ce cee ns nae cucu crs XVI 

Potassii ferricyanidum. RED PRUSSIATE OF POTASH....-...---.------------- XVI 

Potassii ferrocyanidum. YELLOW PRUSSIATE OP POTASH....-..-----.---..--- xVI 

Potassii nitras. NiTrRe. Cryst.; gran.; fused—SaL PRUNELLE..---.-.-....-.. XVI 

moras quadroralas.. SAL ACETOSELLA.:2 « o. 3. -se0coccacnsececs cecese cccent XVI 
EO TASSUASULD LAS OLY Stalls pO Wad meeeietaaleeicis aie Saisie celcicivic ct) sisisi-)-t-le's oa ccc ere XVI 

ZOLEREUUL A BUPUUG = aterm wo se = lee 2 = en's emaiee nn eviwiwme wins = = nn = Sacorne sede 58 

ROLLA MORMentiuds  LORMENTIL cose csoo coc s «2 cle coco eisscecees ocbecs eoneeus 58 

Prinos verticillatus. BLACK ALDER. Bark; pow’d; fl. ext......-............ 46 

HROBOD USGL) eA LGAROBA BLANCO. gi SCCM saeco acess cis =< lelcicisiwiciclaia,acinrecelees 57 

Prosopis glandulosa. ALGAROBA. Pods..-.--...--. Anes eS Jaton Bago Saar 57 
PAOsOpes BYlVEstIS.) « OOS) <6 sation aise cn: -c2cjee sence sce == see wee ee cee ee cone 57 

UNC ONCUG ATS. 7 HIOW OLS + ioc ne salon came silo oe elesepinetc Seals cate saeeiciee 126 

ETMuMUs Seround. DBLACK\ CHERRY... Barkis.- = 0-2 seccss acces cits Saes cece. © 58 
iprunus virginiana. WILD CHERRY. | Bark; fl. ext....2.)....... 2.252. scecss< 58 

EROMUME GUA BALK {2c ijccs fects ts tlefecleinctoosis Sa eisicic Gee c cece Dee oe sedans 67 

RAL a OMe COLUM ta LOO Uaas ss cacescic ele ccie ces a Sete casi ss oidjoews So ecisn ds eS a= 67 

ALU TURD Y LU ET UM em OOUe) DATK. cajajsm ae se}-aclcieiclo wise = coca seceise ss sees oceeys 67 

EMOUOLCUs OLLUMOSHon | TACED a's we cacsine sis, a1) ove ojels e Soaisin. cujciswie soc eeceeceeeloess 57 

meoraled corylijolia, BAUCHEE., Seeds... <2. ---4---5 005 ccoccs cod ens eoeees 57 

Psoralea glandulosa. JESUITS TEA. Leaves.........----.------------------ 57 

Tacicn tryougia.. WOP-TREE. Bark; fi) ext. <..2.-: <2. seis scsceens cocscs 39 
Plerocarpus Marsupium. Gum-resin—KIno; do. (India); pow’d..--......-.- 57 

Pterocarpus santalinus. RED SAUNDERS. Wood; grd.......--.. Cans Reet 57 
EROUSRAIOWON EEVIG Ss tacks cacarscw aes sens sfaais'elowesiel<sisloele Nob ce wed te 80 

ULMONATIG Oficinals: WCAVEGS.2) 2 = 5-22 -8 ceen sina Soe cies esis easy oewlies Sen eye's 112 

ae UREN UDI Pte = (ore Pe eat c.ye 9 cite Selim areioje oe haws a ciore-sicls ane Set Soe ane ee wo M. F. 

UU SLLULC CA NEM ONE; PRACENSIS) = sins lorcls oasis eee wa csce welsjse sare ot eainoe stee 1 

PFUCULESMONOTUOULCUSI HTS 2 a lane- ers «phe are Aare S Scinin ae oid weve no emwe sib aeieewelee se wee fee 143 

Ptisuner nO, MASS DOW: Gocss acsiecs Steines Oo sichinincsee saccee Sead osaies XXXVIII 

UREA NCOAGUIAIn. BOLTICB sox a sis Ne aye Ne cins a es see SSIs oeice ae cee cas ners 114 

Punica granatum. POMEGRANATE. Root; root-bark ; fruit-rind; pulp..... 67 

Hycnaninenvumincarnum. Waves... 5-2 c-- 2 -s5--5 ese nce we eccs socccecs 126 

Pyrethrum. PELLITORY (Anacyclus pyrethrum) ..--.- ...-----2ee. een nee wee eee 88 

WAURELILTUMUTILOLC IMs LOO Us. Sas ea seek oeaINo cise Sos owe ees Soe eat eee ee 88 

LACT TOSCUN i. ENSECINPOW DER a -cioe tere sac, sacc e oc kocsis cans eee eee 88 

EyrOlMOmotunaiyjoud.  SHIN-LEAW. WLeaves..2.-- 522-52 s0c.c-nescce secs sues oe 93 

uyrusamericand. MOUNTAIN ASH: . Bark..:...--22.2.-22.0soccccchcs sees es 58 

FUTUS MAUS. . APPLE-TREB. Bark: 5: .-.ssces. 2 sleet sos ces 5 peace tao 58 

DAEGU CLOT ENG CLOCIEO )-0a2h= Cinis e's 0's 2 aio so sda weee nae dae uses eoeSbe ccc: 40 

Quebracho (Aspidosperma Quebracho) ......--.---2es--00 eo nes cones cen cece 6 

Quercus egilops. ACORN CUPS. VALONIA (Turkey)...............-...-- -- 159 

Quercus alba. WHITE OAK. Bark; pow’d; fl. ext................0....2-0-- 159 

DUCreusruallolas.* A COLNS, (ING1a)) t.siscacs oda sees oemeSee on cclsceicioess sso aee 159 

Quercus falcata. Acorns (Chili)....--............ abana Saou HesSdden dobee 159 
muierens peaduncilata:. ~ACoIns (Chili): 2. 55 .ensses = cece caes ves loc cues Hees 159 

DP eRCUA MULE CRD OAK. BAP Ks. 25 encis scission ees ow bien oe oe escatew neds 159 

Quercus semen tostum. SCORN COFFEE...-.............. OFS Nt Mera eee eer 159 

Quercus tinctoria. ~ QUERCITRON. Bark 2.2 02.2206 isc cce cowcsecese sce cece ces’ 159 
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Quillaia Saponaria. SOAP BARK. Seed; Bark, gr’d; pow’d...--.....-....... 

Quinia, aloe et strychnia. ‘Pills’ )>.22ein. 0 22s <2 - - Fo Seem ietewsenn eee alee 84 
Ouingenenalogs« Pall Shs eees.)e eee ee eee SOS Bare es Ho Sno4 Hoon ooeesuneco Sane 84 

Quinta et acidum arseniosum. Pils tno le. woe ashe com = shoe wisteete eae eee eee 84 

Quinia' et.capsicum:~ Pills. -2-. tee. ate ae = te te ee eee ae ec ee 84 
Quinia, fermen, et numponita.] Pills 2. sic cee. ae es eee eee ee aa eee ee 84 

Quinia, phosphorus.etnux vomica. Pills .- 222 ec. soos ca roane eens ccee tees 84 

Quinte bisulphas: - Pills: (gr- il) 5° do. (er. 4) 2-2 5 aan case soemee seen tam eee - 84 
Quinte bromidum:. -:Pille 2 sae Soa eee ee ho netele oes 84 

Quimemurias. - Pills (eG; Ul) 222% . fo222 eS occ sa ceaneete aes se ssl seee eee 84 
Quinie salieylas:- Bills (gr ?ai8s): <=.-2 =) ces Seine Jose's se eee ease eee eeee 84 

Quinie sulphas. Cryst. (Calcutta); pills (gr. i) --...----..----- 22-2 22s eee 84 
Quinie valerianas. - Bills (grey) 22 = 222225) .sesee cece saceescsesaasaceenaeaees 84 

Kandia dumetornim., Writ: .22 2 see abet ar ecicn Soe cls ee ee> rene eee eae 84 

Randialongteping, .~Praits:scscn 2. SG c22 sos cleee ope hades ose see pcos enc: 84 

Kesina.- RESIN. _-COLOPHONY. «Common: whites. --- 2245-22 seas es eee 165 

RES MIN So eos ss Satan Se nee pe sot ew Sen eee eee evves sh gees 165 

Ikhamnus amygdalinus. GRAINS D’ADRIANOPLE. PERSIAN BERRIES ....-.-... 49 

Rhamnus catharticus. BuckTHoRN. Bark; fl. ext.; Berries; fl. ext -.......- 49 

Khamnus infeciorius. Berries. FRENCH BERRIES ..---.----.---------00 e200 49 

Rhamnus Purshiana. CASCARA SAGRADA. Bark; gr’d; fl.ext ...........---. 49 

ihamnus. Wrighttt. Bark ob. .28 25s as Pacers 1c se aes oo eee oe ee ee 49 

ihazyarstricta. eaves ssa.csee --0. 22-6) Jee "e wists) telmia Sead Wircele Meena ei seen 106 

Rheum. RHUBARB. Root, long; cut; finger; flat trimed Eng. ; sawdust; 

elix.; tinct.; fl.ext.; arom. fi. = ; @lIXIFC; MAPNeS: 225-2. n-csnce eee 134 

Rheum. East India; pow’d; Chinese pow’d .....:--------..---- -222 cece eee 134 

Kheuntypalmatum:. Root. (India). .-2 <0 ses oe sae soso eee eee ee 134 

Rhizophora mangle. Bark. MANGLE BARK <2. -_-2 222: (2-222 ose ee oe eee 65 

Rhus acuminata. Bark ....-....- fod a eB hess Decl eae sence tee eee ee 53 
Rhus copallina. DWARF SUMACH.’ Bark ......-.-.---.----- He aidiee sacsouieeee 53 

Rihus-coriaria. SICILY SUMACH. “Pow’d):.. 22. - +225 - we-+ oo cos anaces Teer eee 53 

Tthus glabra. SMOOTH SUMACH. Bark; sarge f-ext.; Hruit: fl extiesssse 53 

. Rhus toxicodendron. POISON OAK. Leaves; gr’d; fl. ext .............:.--.-- 53 

Ricinus communis. Seeds (Ahmedabed); (Arg. Rep.); (Algiers); (Brazil); 

(Chili); (Holland); (France); (Gy&ih); (Italy); (Madras); (Turkey); 

CMucatan) 25.3.2 eis eee Se eee etcetera ee ae ee 151 

Ricinus communis. Oil. Amer. ; Testinae Bast inditaneece---e-e serena PS 151 

Robinia peeud-acacia.” Seeds 225. 22252 2s oo. 2 dee op enres soo ode ape eee 57 

ROsaicanma.,. HUI, SIPS 2. eyes Soe ol cate CBee ee sete see ae eee M.F. 

Rogaicentifolia, Petals ;-e1l: water 2 02- Sa2 Jose cee aoe te ee cee oe 58 
Jose. gatlica.. Flowers: pow!d ©. 52.5. si2css2scee., aches eee eee 58 

ROSE GERANIUM. . Pelargonium roseum. Oil... 2.2.22 /2s- ences -2-2ce nee 38 

Rosmarinus officinalis, ROSEMARY. Flowers; Leaves; oil; do. ‘‘ éperlé”.... 126 

ROMTEN STONES ooeeceres sa86 sous seat guse ee emo eee en ee oe ge XXXVIII 

Rotilera tinctorta. Kamata. Glands; fl: ext... 2.22 2225522225... soe 151 

Role. SUGAR-DROPS 2i:os'-= cual. eo = scale oelesoe tees case eooa== no oe eee 
Eber: ‘CAOUTCHOUGC 22 =. So ncitose, Boece e senlnee cee Uae eee ee 151 

Rubia munjista. INDIAN MADDER. Root .....-.. 2.2.2.2... ecce wees cuneece 84 

Rubia tinctorum. MappER. Root; pow’d .... 2.202... 20 cae econ coenuceos 84 

Rubus villosus. BLACKBERRY. Root; fl. ext.; elix.; Root-bark; Leaves...- 58 

Rudbeckia laciniata,. Herb =: 5: 2:2. ossea cee 22e6 Scag ives ee 88 

Rumex-acetosella. SHEEP SORREL. Herb ......... 22. <--s00 ccccnecoencocces 134 

Rumen -acutus: s28000) «.... 2 S02 <= seek oot Meee ee ee eee eee BEES 134 

Rumex crispus. YELLOW-DOCK. Seed; Root; crushed; fl. ext ....- eae ee 134 
Husot (Berberis aristata)... i+: i 8 .gn cose ee ee eee eee 7 



PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 673 

UCU GUSHL OU sme Diy SCCUn— ccajnecisimemmls sss a=icle sei o\eineia\nciclayefinie, sials'wicc ne 39 

MILCONDEACLCOSA sre LIOE Ut RUOOU sto one neces Sale cie nie stocialacjcreicclsislsaiccs a Leccldew ses 39 

BEE OF AUCOLENS.» Ee OE. IUCAVOSS Ol... ecw. c 2 face dale cine cacince duibleesccnce chee 39 

BOAO G (VELA UM SAUGAIUIG)): 2 oo. co cewnrawiciemicineacs sic ecscis dainese suicides: 178 

aval serrulata. ‘SAW PALMETTO, Broit: fl. ext ..--.. 5.2206 scccescnse~ccee 189 

NOM GLANGULAINIS: « ODD 5.06 Sens ct Vcte ata ccla.c asecicecl se taae «tis ceulciaickiee 109 

BA TICOM DCS IS. LOL Ds oll os OXGU) clase cia aieleminicssisio e.\si sisiniajae) Mee cle Keke ces ee 109 

SernuaiavE lott... “Herbs, .pow'd's dl. ext.ci 5.62 bobs see ase acoadencseseesone 109 

paccharum. SuGAR. Cut; gran.; pow’ds; “‘golden”.........-........----- 200 
Saccharum candidum. Rock CANDY. White; yellow..............-...--.-. 200 

Saccharum lactis. MILK sUuGAR. Cryst.; gran.; pow’d...-...----.-.-...--- A 1 

RARER CCN 8 C CONTR OB eto paaite sin iniara ates Orafnies shalaju esi) ata (cletsier ein iaiaiais) sinisia. ee oti Slee M. F. 

anIRON CAML LLO) rere anor e oi fea ac cndniaio aisle ca sis sin ola soicinieniswiaie ia Se alee Salcisfesieicins Sests XLIV 

TD 235 CO CE ORE DOPE CE CEO O DEE Ere HEE ADRES GSU eee rE ne Sener 187 

BICLe 7 mRPLSEED CUS SD ONY A Ogee ope cross \oicleh swiss) ainie/ isin a siaiaisicveiclnvsis)siaieiajawle;eseicee Ge scias 169 

PMR BILE Mee AUTO oo ay cpoiniin ens (amg imine Sve mwisinersiela cioeiciaie minnie oosiansesteodeesselacics 160 

RUC COCA me AINOLDNOUS: sa2 5 cena se sseatsiae ose ecineal-ceeioeo bewineekaccse 160 

Berea rad. MINUET TE. WAEILOW «ATK. oe 5 oc ninn scien sisteinie's sia.siaisraisidic Sate widin 160 

MCG ae DLACK WILEOWen eB alec jase sanscckccasoasaces = sieeincclececice ss 160 

Salmalia malabarica (Bombax malabarica). Root; gum...-...----.----------- 32 

PILEVACONG PCS. o etUity, DAMES . joe anicinia.gajcemcicici iced awe ci saceaee aces 105 

Salvia officinalis. SaGE. Herb (Chili); do. (Ital.); do. pow’d..-...-....-.. 126 

EAM CHIAD cei SCCM (MOK CO) as 44-4 caress cas cincs, -oceeeen Boe cleansce 126 

DORURORLY TCL me LL CLs ounce sesot eis scineciaecetans Done coals yas eciwsiete ecisreaceile 126 

fran pico. Herp (India)... 2... coc-.cececaccice co Sonos eee oC nceee or ma 126 
Sambucus canadensis. ELDER. Fruit; Flowers; pow’d; Bark.............. 83 

ROU CUSURELICONE. aT LOW OLS, aajo,<12//scisie oo Se eee hemes Secale celeste bans eae 83 

BUNACE (CA Lins GQUAGTIUAIS)\. 555, ses 5ce cose eae = sclioeias see sais oes ccs Sears 165 

Sanguinaria canadensis. BLOOD ROOT. Rhiz.; crushed; pow’d; fl. ext.; tinct. 10 
Sancula marilandica. BLACK SNAKEROOT. Herb ...-.....--.-..-00--:2.---- 80 

Santalum album. SANDAL-WoOD. Wood; chips; fl. ext.; oil; E. F., & W.O. 149 

BiCULICl COMCA TLCM ISLONCURMN Ss 2m ss a iteioseios eusisieisye cic a icleimineuaiseieks he ciaine = mieele ae ss 88 

RE reais eer ee te ee ae ee ee hoes cis VN! cle 88 
DRT AUSEMONTINGUIS PRIMI 6.0 oe cebooe yonneeclsacsarisewtsc ss eesnismacce meen 51 

ERIIULUSES ODO NATL ue VEU bas rae se ara ciate ig oie a4) <a eels eels ems mine e lec ae eee 51 

NED UUS Cit OUCLUS ME IBULD Seinia.-el-.0 2 sikeiniee ern eis coe Reig aaesiseeie ce cclsisseeaenes 51 

Sapo. CASTILE soap. Common; blue; floating; green; mottled; moulded; 

opodeldoc; Court de Payen; white; pow’d. ...-.....-.. --=--+ ---ss-+ec-- 104 

Buponarmaopenalis. SOAPROOT.. Root... ..--.---2- ce2--22secececescscces 22 

RMCUCOU Meera criste wie vices temin\ Ana ,onieiniciake MOR Saseaeoo eee eels atsiseicicles el eee 146 

SAMMECchMa fava. TRUMPET-LEAW,. RNIZ 2.50. p2s260 soe sacs ones nice cece ose 9 

Sarracenia purpurea. SIDE-SADDLE PLANT. Rbhiz.; fl. ext.......-..---..--- 9 

SARSAPARILLA. Brazil; Costa Rica; Jamaica; Guatemala; Honduras; cut; 

crushed; pow’d; fl. ext.; Mexican; cut; pow’d; fl. ex’t; co. syr.; Para; 

ILISDOR AeBeee SESE tes ACEC CECE NEE Ea Sn CHEESE MmE ero aaa oc anee L gaieee 178 

Sassafras officinalis. Bark;.pow’d; oil; Pith .....-......-...---- sees bots 143 

BACGY bARK. | (Mrythrophlaun quineense) ..---- -.2-0<-+scceseccs ence cose -cos 57 

RIAU OMG TLL ee VOOU teem stances nates s om eaciciesiee esiaicicte ines te Meclaaee 59 

wena (Urginea Scilla). SQuriu. Bulb; cut; fl. ext..--....-.-. .--cte ecnece 178 

ANESRED CHORIN ene oe AOA SEE CIEE DAES rote i ee M. F. 

BCAMMONY. (Convolvulus Scammoniumn) =... .2---c.sn0ccccccateses socecawa seus 113 

Schinus terebinthifolia. Aroeira. Bark............-...-- ees een. Se a8 53 

ATCA ER CO ULESUSISCOPAIMUS) i228 Sa Bases esac So awies salnciclapes Cocesieeees ceeas 57 

a Bsa al 5 RSA ob asus ein AOS woe Ae eee odldes seek weeds 88 

Scutellaria cane SCULLGAP.., Herb); .powd.s i. OXt; .<.5 socecje cides ease 126 

Proc. Nat. Mus. 85. 4S 

Alowig, (S56: 
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Secua (Hewilled scandens:,)) aoc cas = cele sane lalnieim ore elao tal elelaiakeate =i SBSH Os ObGmSo vi) 

Semecarpus Anacardium. ORIENTAL CASHEWNUT .-..-.--.---0--«+----------- 53 

Senecio aureus. LirE ROOT. FI. ext....-..----..- Sond osocdos dibdesansedcse 88 

Senecio cyanurus. Leaves... ..- ccc. concn cncccen wmne osname = dséccnces Sane 88 

SENEGA (Polygala Senega)..---..----- ----2+ ee eee een n ne eens ndsediccos dose 20 

Senna. Alexandria 1st; 2d; cut; gr’d; pow’d; East Indian; Tinnevelly; 

pow’d; fl. ext.; Fruit........---...-22- ------------+---- Gasuacasnoosass 57 

Sepia officinalis. CUTTLE-FISH. Shell........-..-.-.--.------- Sibaas sooo s6os F. 
SERPENTARIA (Aristolochia serpentaria) ... 202 .----2 --2 222 eee nee eee apioset 138 

Sesamum indicum. BENNE. “Lucknow.” ‘‘Gingelly seed”........------- - 200 

Sesamum indicum. Oils” BENMNE! OUD? 2-22). occectsessecae cine = meee maleate 200 

Seaaiie. SUN 5a 5555 cohddc hae SE Oe eOneSECeSs cdeGaS AoSosnoSSs Aad oSe condes coo: A It. 

Shan-sht-che) (Gandentae flomida))o2 «1c -0n n= aie sale mee elenine ellen olaltaiaiala atte 84 

SRONEQUODUSLO mar TCCSIN aaa ets i teiaiele siete erent Wo otaicjajnels) siaie eicislecie eee eeisets 29 

Sin manhtes | SWS e os oasese seeaccso coon Bsbbso db seda cea oqgecd decape case0¢ 3] 

SENN Ht AIAN a Wreee cremic cccicisinvelnm stateiee Siow ersie wie melsataicmlsenis sel sete XXXVIII 

Siliqua dulcis.< ST. JOHN’S BREAD. Fruit... 0... 05.0 3. --- eens soem - = lem 57 

Silphium gummiferum. FI. CXt.-..---- ce-nes cone ne ene een e cece ee cons eneee 88 

Simaba cedron. Seed: fl. ext..-..--.---.---- weniciene daneeesewecees secsancues 40 

Simaruba officinalis. SIMARUBA. Bark; gr’d...--..--.--------2------------ 40 

Strapisialoa., WHITK MUSTARD.) 9 leer tclcfese lias iaie m= PEO EEAOReLOSS ll 
Sinapis nigra. Seed, California; do., German; ground ; oil; vol. oil...-----. 11 

SINCOTA RICdeLUaNGe. Babicns meee rise cei eeieecine pele soe eele cea s = sia 57 

UNO PSIS MAMORM. « SOOM mater semaieweintclneeaareleleleisretee swine Sovlcmcionictie cute emieeenee 11 

SER iD ify ~ BOW ooa cocc sce8 Sasso555 Beno cond oSogeoSoonebS cue cscs see: il 

[SY CUNT Dy elke ia een es Sone age eo ee Ms od cikeicac mar! ve aioee odes cee eee aa XLIV 

Smilax China. CHINA ROOT. Root; pow'd.........222. neces cscesses sose=s 178 
Smilax Japecanga. JAPECANGA. Rhiz...-...-----.----- oeisieielatee erate eee 178 
SIGE SOTO EGS. Magi eee eee sesos 6540 5600 opps cooconeoso coupSoccco ctiec 178 

SOWeshonso, | Seton laoseoo poe cne Hoeo 50605 HEGUEO DOONoD nono eooDessseas snes = XXV 

SACKED DICE RIO oeod Saos Bap ooo soem Reno oGUboed coupon eescacocusaseds saose: XVII 

Strap Wana. (Oise 8 ONO as coo gaombo oSbE60 SbGn> COboon cpSaoa saSSosaescce XVII 

Sodi cliloridum, ROCK SALT} SWA SALT. ~~ co. -\sscc <\eo cc! om ool miniel oelel=) cla iele pete XVII 

SOG GUST ET SABB So oe eo Dub U bee DDO COO nEs DSO ERO CORE ECORbOoCE HebOED SHoSSéodsce= XVII 

Sod sulphas, (Crystals pow di.--=.)o5-1s-e cone e sesame wee \s one) satiate XVII 

Solanum dulcamara. BITTER-SWEET. Stems; cut; fl. ext.; Roct bark..----. 114 

SOGDOTT CREO 0n) SNEWS che. cGs6 Ga56 Soba cose Esto sGue boon ddac adieis cee eee 114 

SATA Gis MUI eeoeeese ou passed c606 6db6 6506 Coad cond SadeSeos 2o205¢ 114 

Solanum nigrum. Leaves Herbe.- 0 s0- soosl cele sss seco ela =) eee 114 

SOLUINUNU OLENA CEUM me SLOMIS see Sane eee ee eee ces ese teenie sealant ae eee 114 

Solanum paniculatum. JURUBEBA. Fruit; Root...-......---.------------- 114 
SODOTD TOU sy uGEA no soea obese seboed Gaeeee dbooon ddecodSsdbQbSsecc> 114 

Solidago.odora. GOLDEN-ROD. Herb; Flowers..-.-..------.--------------- 88 

SOUCOPL TOTEM OTOL oy) eho DY IO ne Se a boeeOo douoms oibock séoces 88 

SONGTOUN UULG ATE cS COM cerca rere Cineiee eee eeeielete cece ete Cy siate atest aia ae tete eaten 200 

Soymida febrifuga: . ROHUN TREE.) ‘Bark..2_.) .2.-'s-ccc. qoeses «-0s eee 43 
ISDORCORGD G cava sia) asians, Sc WiaeUors cine acta eb avaka ts Sueta eumtede Da et neat ara rane eSiele es See M. F. 

IS ECLESONOMCAUCE, £25 ca.cie are sree ee ene oie etal ee enone makes aiaeieneiate tee ieee 127 

ISCOLES ED CCLOT CUBS a2 cele, ok win. c a ees tee Sanaa tat ie nlntarete oie et et siete a‘cuattsee M. F. 

SBER MOM se siajaolsintctnainiislaiciniaiey sos aon etsteteie sie bocia cia seo evaate alain esata ieee enacts A Il. 

Spenmacocenispiaad.. Herb io... ccs succes ceees cee eee tel ace seals see ieee 84 

Sphenanthusiindicus. » Plowerds- =. 2.524 cceecs cece cciee= eicte a ais elena eaetateieens 88 

Spigelia marilandica. Pink-RooT. Root; do., washed; crushed; pow’d; fl. ext- 108 

Spirwa tomentosa. HARDHACK. Root; fl. ext.; Herb........-....-.-.------ 58 
DUTIES LAVENAULG COMP soe =a anle sinmee sean Site oitelejecietaciniaels soos sen M. F. 
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See CHiGUM C4 hes Nigra). LH XU0a OLGtascteneelas = sce slew esc) seine eicels ce - = 165 

OVAGINIR snag Sedo. 500 b86d Bhd COB Ge dobbocibotdad doosbSSdohcadcobus Hono Goma neae 217 

ECL USLLICHUULS me OO Uietaicsiaiel vie cieleietes sinisicinisiesicis sis sic esiekicn sonic Hs awiatsieee Se 126 

Staphisagria (Delphinum staphisagria) ...--- odnosat SS5000 nance COd60r, odHG dodo 1 

MN TUCOLUNOCUCHS(S xx LOOU siti, OX bina <'wns near eelatiee elec cicics csmacecsisiscitelsales 98 

Statice Limonium. MARSH ROSEMARY. Root; herb; pow’d; fl. ext.......... 98 
CCU INCINCOL As mn ELOLD 5.2115 <1 ale cisieis/ sic sisise siete sieiaciisn + isisic weiale wine iajatsio.acveelclomiass 22 

ORTEE «2.2000 pS ASCE OBE GS CUOS BROIEDESOO COBCOS G566c0 GHOEUR TEED ICCA ROBSDECaE A ii. 

UTE, ORs» GREED ee cae Sa eee ne cdobodecs once sc00 Jocbsoenocod BoaobUoCaceoe 32 

SOOT EIR TAG) (ZPRGTE SD) cao b de daoee GaBeesoocoded Go coScbo bone BEDE eon obobpEnBode T ii. 

Stillingia sylvatica. Root; crushed; fl. ext; comp. fl. ext..........--...---.. 151 
RAO COOLUTA SILGMORTUM). o-oo = - ss s-eieraeeeicer ones acsetestcislccssisasc 114 

Sirychnie sulphas. Pills (gr. zy); do. (gr. ry); do. comp .....-....-...---. 108 

LA UOR CL AUUCNSLONIUs, ATK ole 3 cc ceel enmicenicn sia seat eit cleecis oe salsio siecle 108 

Strychnos Gautheriana (HOANGNAN BARK)...~--..---- -----+ ooo --- coceee eens 108 

EMICIROSELONGLIA. SCCOSs, POWOec tcc acs. -coneecceeuees Ocescmase ess scestt wee 108 

Strychnos Nux vomica. Seeds; gr’d; pow’d; tinct.; fl. ext.; pills......-...-- 108 

Strychnos Nux vomica. Bark. FALSE ANGOSTURA BARKE...---....------.---- 108 

Strychnos potatorum. Seeds. CLEARING NUT (India).......-..-.-----..---- 108 

PPE NEE CUHO-Quint. | NGOU sac mosis. e iinalsw ccs olseinis Jes => ena ca's)saciena secede 108 

Strychnos toxifera. WoOoRARI. Drug; do. (Guiana); do. (Venezuela). ....-- 108 
MIETITU ORCA OT) CTLOTD s Ml. OXc ccna clasieclen on -aisccisds conisiccee'ss wcsieet oad 57 

SUUnAt CATIMOMUATOTVENTALE) «<c.00a\es-- cc coeceiiaccss cise sees sccccceSlcinee 62 

SHOcmLuin mes Olly Crude): GO., TOCbiaso-se nas ccinshe/s sess) tence > scelsve bins 165 

SUHGOE GEER S606 1ab069 OSS CON S606 Bond Dosa ORC CO DEB ESU Eben CoeEee CaSO DOBCor Ee M. F. 

Sulphur. BRIMSTONE. Roll sulphur; precip. ; sublim. ; lotum; vivum....--.- Ave 

Raa L TEER CLLCHILLL ES ILULOULU) eae cima tetera oe ciaicinas slolwie Maisie cia ae adlciorn es = otc ei= Weld viwieeie 80 

MIRCHI e COUN say SAVIEN LORS cies cine sinalsls tate als omialeroas ee chai sevceliolenee es M.F. 

DS OROSULOnLG gas © PLUME. LANMIC! RELA S slo ona ceimeton soni tsieloe so aie evn lalsiclsle orca eras M.F. 

SWEET PEPPER (Capsicum tetragonum Var)). 2.2 .chs.co 0 cece cies cece eces cone 114 
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NOTES ON THE PREPARATION OF ROUGH SKELETONS. 

By FREWDERIC A. LUCAS. 

These directions for preparing rough skeletons have been divided 

into sections, in order that the collector might turn at once to the por- 

tion bearing directly on the subject in hand. The general directions for 

mammals, however, apply with more or less force to all skeletons. 

The extent to which these instructions can be followed will of necessity 

depend largely on circumstances. Itis not to be expected that a collector 

working in the field would use the same time and care as one residing 

on the spot or located for some time at one place, but as one well pre- 

pared, perfect skeleton is worth more than half a dozen mutilated speci- 

mens, 2 little time spent in the work of roughing out and packing will 

be well repaid. If anything must be slighted, let it be the labeling, as 

it is far more important to have the skeleton itself than to have the 

facts pertaining to it. 

IDENTIFICATION OF SPECIMENS. 

It is, of course, extremely important to know the correct name of 
every skeleton, and whenever possible this should be attached to the 
specimen. 

When the animal is unknown, either the skin, roughly taken off, 

should be kept, or else another specimen made into a skin, in order that 

it may serve as a means of identifying the skeleton. 

LABELS. 

Use good manila labels, as thin paper is so apt to be torn or defaced. 

A very good plan is to cut Roman numbers on a bit of woud and let 

these refer to entries in a note-book. 
679 
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SELECTION OF SPECIMENS—BREAKAGES. 

Where time allows, select a series of skeletons of different ages; but 
where only one skeleton can be prepared, choose a fully grown, adult 

animal, as free as possible from breakages. If an animal is shot or 

trapped it is impossible to avoid breaking some bones, and such must 

be allowed to pass, but where it has been beaten to death, fracturing 

the skull and limb bones generally, the animal had better be thrown 

away at once. t 

If the skull alone is broken, select if possible another of the same 

size and send both with the body. When convénient send with a broken 

leg or wing another of the same size, but on no account throw away 

the fractured limb. 

TOOLS. 

A knife and a pair of scissors are all that are absolutely necessary, 

but if these can be supplemented by one or two steel scrapers, the work 

will be greatly facilitated. 

“ROUGHING OUT.” MAMMALS. 

If an animal is rare, the skin should be very care- 

|! fully taken off and preserved; otherwise, remove 

Se the skin roughly and disembowel the specimen, tak- 

ing care not to cut into the breast-bone, especially 

the disk-shaped piece of cartilage in which it ends. 

Animals destined for skeletons should on no account 

be split up the breast as though they were being 

dressed for market. 

Detach the legs from the body and remove the 

flesh, taking care in so doing not to remove the col- 

lar-bone or knee pan with the meat. In the cat 

family the collar bone is very small, and lies loose 

in the flesh between the shoulder-blade and front 

end of breast-bone. The collar-bone of weasels is 

very minute and difficult to find, while, on the other 

hand, climbing and burrowing animals usually have 

this bone well developed and uniting the shoulder- 

blade with the breast-bone. 

Deer, antelope, bears, and seals have no collar- 

bone. 

In small quadrupeds it will not be necessary to 

detach the legs, but, whenever convenience in rough- 

ing out or packing renders this needful, cut the col- 

lar-bone loose from the breast-bone and leave it 

fastened to the shoulder-blade. 

Fic. 1.—Skeleton of Fox The legs being finished, disjoint and clean the 
ready for packing. j i 

skull. Be careful in removing the eyes not to thrust 
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the point of the knife through the thin portion of the skull back of them, 

and in deer, antelope, or other ruminants take care not to break through 

the thin bone at the back end of the upper teeth. Also look out for 

any projections of bone so as not to cut them off. 

Remove as much of the brain as possible with a scraper, bent wire, or 

small stick. 

In cleaning the ribs take care not to cut the cartilages joining them 

to the breast bone, and, when the tail is reached, look for a few little 
bones projecting downwards from the first few vertebree. 

If time allows, soak the roughed-out skeleton in water for a day or 

two to extract the blood; at all events wash thoroughly and brush with 

a good stiff brush. 

Fold the legs snugly along the body, or, if they have been detached, 

tie them together with the skull on the under side, as much as possible 

within the chest cavity; also turn down the tail and tie it upon itself. 

Roll up in a bit of rag and fasten securely to one of the long bones any 

bones which may have been detached or any splinters from a broken 

bone. 

Hang up to dry in the shade,* where it will escape dogs, cats, and rats. 

Lastly, in case a small skeleton is likely to be some time on the road, 

give it a very thin coat of arsenical soap to preserve it from the attacks 
of Dermestes and other insects. 

SPECIAL POINTS. 

Embracing the upper part of the windpipe and connecting it with the 

base of the skull is a se- 

ries of bones known as the 

hyoid apparatus. This 

should be carefully saved. 

There are usually small 

bones, termed sesamoids, 
imbedded in the tendons, 

where they play over the 

under sides of the toes, 
and on this account the 

tendons should never be 

cut off close to the bone. 

There are often one or 

two smatl bones on the 
Fic. 3.—Right shoulder-blade Jack lower portion of 

Fic. 2.—Tongue-bones of a Rabbit, showing the back- : 
or hyoid of a Dog. wardly-projecting process. the thigh-bone, and these 

should be left in place. 

In preparing the skeletons of rabbits, particular attention should be 

*In this the collector will necessarily be governed by circumstances, as in moist cli- 

mates it may be needful to dry a specimen in the sun, or even by the aid of a fire, 

although this should be done only as a last resort. ’ 
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given to the shoulder- blade, as this has a slender projection at the lower 

end which extends some distance backward. 

The male organ of a great many quadrupeds, as in the raccoon, is 

provided with a bone. As it is difficult to say when this may or may 

not be present, it should always be looked for, and when found left 

attached to the hip-bones. 

CETACEANS: PORPOISES, BLACKFISH, ETC. 

Porpoise skeletons are very easily prepared, but one or two points, 

such as the slender cheek-bones, and the pelvic bones or rudimentary 
hind limbs, require special care. 

Ciscoe it 
LOMAS ve LEADS 

Fic. 4.—Skeleton of a Porpoise, the dotted lines showing where the cuts should be made in dividing 
the skeleton. 

_ The pelvic bones are so small and so imbedded in the flesh that they — 

are only too often thrown away. The 

accompanying cuts show their location 

and their average size in a specimen 7 

or 8 feet long. 

It often happens that the last rib hes 

loose in the flesh, with its upper end sev- 
eral inches from the backbone. This 

should always be looked for. 

There are no bones in the sides of the 

tail or flukes nor in the back fin, and 

they can be cut off close to the body and 

thrown away. 

The hyoid is largely developed in most 

cetaceans, and will be found firmly at- 

tached to the base of the skull. 
Fic. 5.—Full-sized pelvis of a Porpoise 

(Tursiops). 
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BIRDS. 

In preparing a bird for a skeleton a little more care must be used 
than is necessary with a quadruped, the bones being lighter and more 
easily cut or broken. 

The wings terminate in very small, pointed bones, and there is a simi- 

lar bone—corresponding to the thumb of mammals-—hidden in a tuft 
of feathers on the bend of the wing. 

Fic. 6.—Portion of right wing of Great Horned Owl, seen from below. R, Radius; UV, Ulna; J, II, 
III, First, second, and third fingers ; s, Radiale; c, Ulnare; osp, Os prominens. 

It is a good plan to leave this tuft untouched, as well as the outer- 

most two or three wing feathers, so as to lessen the risk of removing 

any of these little bones with the skin. 

Other parts requiring special attention are the slender points on the 

under side of the neck vertebra, those projecting backward from the 

ribs, and the last bone of the tail. 

_ It frequently occurs in birds that many of the tendons become ossi- 

fied, as they do in the leg of a turkey. Look out for such on the under 

side of the neck, in the legs and wings, and along the sides of the back, 

and do not tear off the muscles as you would if preparing a skin. 

Considerable flesh may be left on the neck and back and a thin coat 

of arsenical soap will serve to keep out the Dermestes which would 

otherwise attack these places. 

The hyoid, or bones supporting 

the tongue and attached to the 

windpipe, should be saved, as 

should also the windpipe itself 

whenever, as in many ducks, it 
has bony structures developed in 3 BiG: tee= T Ongue bones or hyoid of a Great Blue 

part of its length. 

In many birds, and especially in birds of prey, there 

{s a ring of bones surrounding the pupil of the eye. It 

is therefore best—unless you are an expert—not to 

remove the eyeball, but to simply puncture it to allow 

the escape of its fluid contents. 

Remove the brain carefully. “siloniiaticah ance 
Wash and brush the skeleton if time allows, and in ®"° #e™™ 
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making a bundle for packing, bend the neck backward, and fold the 
legs and wings closely alongside of the body. 

SPECIAL POINTS. 

Cormorants have a small bone attdched to 

the back of the skull, and in Auks and many 

sunilar birds there is a small bone at the elbow. 

Sometimes there is a little bone at the hinder 

angle of the lower jaw, so that it is a good rule 

not to trim up a bird’s skull too closely. 

TURTLES. 

In order to rough out a turtle the under shell 

or plastron must be removed. 

In sea turtles and a few others this can be 

cut loose by taking a little time to the opera- 

tion, but in the more solidly-built tortoises and. 
most fresh-water turtles it is necessary to saw 

through the plastron, following the line indicated 
inthe accompanying di- 

agram. 

The interior of the 

body being exposed, it 

is a comparatively easy 

matter to cut away the 

flesh. 

Beware, however, of 

cutting into any bones, 

Fic. 9.—Skeleton of a bira AS they are frequently 
Been ot packing. soft in texture and 
easily damaged. Usually this can be done 

without disjointing any of the legs, and it is _ Fic. 10.—Shellof a Turtle (Chry- 

better, especially in small specimens, to leave euta shoul bo made to remtyeliag 
lower shell or plastron. 

them attached to the body. 

SNAKES. 

Snakes require very little care in their preparation after the skin has 

been removed, but in the larger serpents, such as boas and pythons, 

rudimentary hind legs are present and should be carefully preserved. 

Externally the legs appear as two little claws 

situated on either side of the vent; internally 

they are slender bones, about an inch and a half 

in length, loosely attached to the ribs. 
Fic. 11.—Limb of a Python (P. : : 

molurus), full size. It is a comparatively easy matter to preserve 

both the skin and skeleton of any good-sized 

snake by exercising a little patience. 



1885.] PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 685 

Do not try to skin through the mouth, but make a long cut on the 
under side and skin either way from it. 

Coil up the skeleton and it will make a very compact bundle. 

CROCODILES. 

The breast-bone ot crocodiles extends the entire length of the body, 

and although the hinder portion of it is not attached to the backbone, 

yet great care is necessary in disemboweling not to cut away any of the 

slender bones of which it is formed. 

There are also cartilaginous projections on the ribs which should not 

be sliced off in roughing them out. 

FISHES. 

Fishes vary so much in their structure that it is a difficult matter to 

give any directions for preparing their skeletons that would be of much 

service. Almost invariably there are two rows of ribs present, and these 

extend backward for some distance. 

Proceed slowly and carefully, as the edge of the scalpel will often give 

notice of some unsuspected bone. 

Be especially careful about the head. There is a chain of bones en- 

circling the eye, and the eyeball itself is often a bony cup. 

Occasionally there are two or three bones attached to the baek part 

of the hinder portion of the head, and the patch of flesh on the cheek 

is about all that can safely be removed. 

Wash thoroughly, and when the skeleton is hung up to dry place 

bits of wood or other material between the gills so that the air may cir- 

culate freely and dry them rapidly. 

PACKING. 

First be sure that a skeleton, and especially a small one, is thoroughly 

dry. Otherwise it is apt to ‘“ sweat” and rot the ligaments. 

In the case of a large skeleton this would do no barm, but as the bones 

of small animals are left attached to one another by their ligaments and 

are not wired together, any such separation causes serious jury. 

If the specimen is the size of a deer, it will be necessary to disjoint 

the backbone just behind the ribs in order to make a compact bundle. 

A moose or buffalo can be cut up still more by separating the leg- 

bones at each joint and making several sections of the backbone. 

Occasionally it is necessary to reduce a skeleton to its smallest pos- 

sible dimensions, and then, in addition to the above measures, the breast- 

bone must be separated from the ribs by cutting through the cartilage 

just below the end of each rib. The ribs can then be detached from the 

backbone, and thus dismantled a good-sized skeleton can be packed 

in a flour barrel. Barrels, by the way, are very good for packing pur- 

poses. 
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Boxes should be tight, so as to shut cut hungry dogs, and prevent 

entirely the attacks of rats and mice. I have frequently seen valuable 

skeletons ruined ina single night by the ravages of one or two rats. 

S57 7*==2- > 

7 AF 

oe CAS ee 
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Fic. 12.—Skeleton of Mountain Sheep; AA, places where backbone may be disjointed ; E, place 
where cut should be made to separate rib from breast- bone; 8S, sesamoids. 

Care should also be taken not to leave boxes open over night while 

being packed, lest mice should make a nest in the packing material and 

be shut up with the specimens. 
Straw or hay is the best packing material, but Spanish moss, shav- 

ings, ‘¢ excelsior,” or cocoa fiber will do. Usually but little is needed, 

the main point being to prevent the skeletons or loose bones from 

rattling about to the inevitable damage of the weaker portions. 

Beware of sea-weed. No matter how dry it appears to be, it contains 

so much salt as to become wet when exposed to a moist atmosphere. 

Never put alum on a skeleton nor soak any bones in a bath contain- 

ing alum. 

In hot, moist climates it is occasionally allowable to sprinkle a little 

salt on the bones of a large animal in order to keep the flesh from pu- 

trefying instead of drying up. 

Small skeletons should on no account be salted, nor should large ones 

be boiled to remove the flesh. ’ 



ALPHABEEETCATL IND EX 

Page, 

A. 

PAN ODT Oa Ouaceresc eo teacemsusccessacceseneesacssse 49 

PRIN CH Rete incesiecs tarde ccasssascevecsssucacseocvesunaasinartes 234 

BD evetacesees 219 

Abyla pentagona.. 402 

UTUP OWA eccescccsees 399, 400, 401, 402 

BANU GO aceon ss csnevcetsccaseucesos: scsavsseesceeanossemerce 399 

Acacia amentacea hegeceseed). dcawenceiste mer OUU OSL 

DELI AN GLEPai.. sarceccscescceseceescssasseetsOU0SOOL 

PATNOSIAM As .50.5shecacesessencsctceisesse 457, 499, 531 

PIS ICHULIS 2 sco keeiccctecteecestneelscnccsmesionee 499 

PVCR OM cc scacseucaseces-rensscoestocsscececcses 499, 531 

MCGINOTIAMN As. cesccsscccescsverrecececsedecensas 500, 531 

schottii rediscovered...............ss000 472 

ST PEL ULL ee cerns ee ee nee ees 500, 531 
Alcal ype UinGheimerit ss c.ccsccsccosescte-cosor-oee 514 

PACHM EMA cccnccusstsssarestestccencacscsieccsiussecosceenecce 425 

TVOUINAI ec sre aca cusvcavsca cocsecvescsssceces 425 

PATCANUMISHOLEW SCL: .cocesssesscaccpesrssevenscsscoese 854 

NOPNEMANN I... ocsccesscscensessccsoescs 239 

ex peSmerssccesesscsss= 239 

LUNE see ccese cect osses 239 

TOSULEUE cc .ccocssecesseees 240 

PACARUNUTIO SD) scccecccss scessesesvectarersssse 386 

Accipiter atricapillus striatulus ... 355 

FUSCUSY. ccscesescseeseses anaes 244 

Acephala from California... 545 

AGED STAN GIGENCACUM. 5 5.....0...0cesedscscnssecsenes 508 

PACESLCDELIGUICT SE s....ccccnesseccsccasensn se saanes 89, 619, 620 

PNCHALIMA OTACIIIMNG ..4.cccceccseesescsoss-nsee-ececcss 260 

CMM CIM are ccescvocessteses--scrersmecesses 287 

StriatO-COStAata ..........ccccececcsssveses 260 

ACH iearmMTlefOMUIMN...cscseaecs--ccccaesccsersseance 217 

PRCIMOUS IIA TIAGUS! 2.5. <s-cs-eseseessessseessese cosets 391 

FOTISECONSIS) sccesssere sacciccsesavsessecessss 391 

UN ZINN POLI ccecscsvssscccesaccocceeevsnca een 391 

TUAUZAGLAINU Si ceceesecccseretascacacscessases 391 

CUE UM crac curcencsercebeccanuccnnsaasacsnscecae 391 

PNCTOU Ripe cc ssrcneat cobccuseis cass sactecsise=scuesecacsscenesss 286 

PNONTECAIASIN Wascensacetrsacscaricstecccsesceceseco econ 543 

GePictar 62. cas sscassivsssseseassoeeses Foecceeee 544 

TAS CSS Wen ccan cease cess eestorade scons Secseusssses 543 

MURULL SU oecce veceetecce-caeasccetcssscestaee caer sess 543 

PIPER CCM eaescessctencncdesceccecocascnsocosnecss 544 

patina, var. cumingii 

CLA aI actiscsccccacsssetocvascas esses 

persona....... 

pintadina... 

SCRA ccecscceiossses 

Spectrum) «.)...352/..- 

Acomus generosus.......... 

STISCUS eecencssece'sess 

guzmaniensis... 

¢ lactarius.......... 

latipinnis.... 

Page. 

Aconitum Napellus var. delphinifolium... 214 

FAICEBOM aw esecsccedesescuses Wovsivspusiesaccossatuncccasecss 277, 283 

denticulatus............. 277 

Actinella odorata............ ..... 523 

ACHINOPLET ccc vassussesecsiens sss 159 

physostomous.. 160 

INCUILISINACUIATIAL. <.cccsosecacesuecedsacscecescsecescon 247 

WAACUIATIUS sc sascets -cceselesaceacececeae-tosess 581 

Actodromas bonapartei ................ssssses0ee8+ 247 

PUSCICOIISH vues scsascosewnnsssonecsce 246 

TMLEAVCULALE sc. ccsces soccescusenassreseaes 246 

minutilla........ sisdestanscawases 247 

PCL ATINS WAC nner essence ee cestode cescnsssraocecocaasnneseters 281 

MED SG AC oiceacsencotccccensesestnsice 256, 259, 276, 285 

VAGANSOM Gi. csccccsnevssssceesescettectcocscuterecsescsscens 223, 279 

Atullatsfal catalsccesecceecusescrescccssee toe seneeetee 551 
Egialitis semipalmata........ 246 

4Hgiothus brewsteri........... 354 

@lurichthys nuchalis........ 365 

panamensis 365 

pinnimaculatus 365 

4Esalon columbarius 243 

ES CulUS) Ma Aca. cacevenvesenacerats sas scees 508 

Var. PUTPUYASCENS ...........00 508 

APCD YA: AMETICANAL .coccceress:.+-tenesccdoceasccovesss 250 

INGLOPIALECA SP cnscsscvcccsesavesecsaccccetcstecceees vets 365 

Agassiz, Alexander............ 83, 88, 157, 159, 607, 611 

POL abictanusvsesscesisuersoes eae cortueseaeerene 163, 557 

Aggassizia CXCENtTICA...........scecssersceeeees 89, 616, 618 

AGAVE) AMELICANE sc cctscesscsrscesesscesscseene: 517, 518, 519 

NEbELACAMUNG....ccccsccssssocessscacncessieccece 518 

DallN ONiecscssceccersqccesssesccesssesesecadectess 519 

PALUVplacce scccecessevssssecocsans.wesvess eactereers 519 

SISSAAMA:. cisccceceessseencsesccscecsissaceasees 519 

WASLIZEN Es cccsnscestscescestsessccacssevcseeses 519 

ADORE cesecsaseisceastaescsciscccncensacsevorscnccaceue cacetce 121 

CNYYSOPASCCT so. scec.cscscesecsecveccensessers 122 

MOS CAT Ca ie seccccvacecscoscasceiessconascessyes 122 

THUD Bip ccoscacccetececeesesseecacscscaeesssoeters 121 

OSCUWI A sscecencxsescusscectecssssesetescstes dees: 122 

IASTOSUIS SCHOLMsessccscecsecaciesstsasse ts acocerssresescs 220 

EA LTA 2th, senericacscascsdessetieeccdensccasccctscoceceesereoins 220, 234 

ATSC S PON SOs: csecong se sessscoscossccccsssscssaccsssvcseecan 250 

AlkteOphilarss [Necccsesscccsosecssscctensescsscanccncness 274 

Alamo (Populus species).............2.-00.-..c++s- 502 

Alaska, new Aspidophoroides from... 7 

porpoise from........ 95 

plants of C. L. McKay... ses 213 

PANES UU eps tecee ta ccaseduese Saueccus coe sowsoneancsieecses 97 

Alaudides Of Costa; RiCGi.....csccsse cesses snesseeee 107 

‘* Albatross,”’ brought fishes... ...... ee 230 

collected new fishes...... 589, 591, 592, 

594, 596, 597, 598, 599, 601, 602, 603, 604 
SW Rava ctayevencsccsssuctciasereastestsecses 95 

collections 



688 

= o 

Page. | 

‘A lbatross,”? Cozumel birdS........... .....-<--+- 560 

Geep-sea FISD: ..25..c0s-..coecceesesee 423 

SE Ghan ie ceecapeccscenccstarssncscsntscss 83 

of 1885.. 606 

explorations............. Re $4 

Hy menopenzeus ane too} we 182 

WN COIS taeae ececeseacacceenocamenscecs 397 

new crustacean taken by... .. 167 

Solenocera taken by............ 186 

specimens of Hyalineecia..... 431 

stalked crinoids...............-..+ 628, 629 

Albers.. 271 

Albula re AAD 367 

PANU 8 oes Seis csetece ncccessne 367 

Alburnellus percobromus...............ceeeee ees 5 

FAT DULMOPS OLEWIUS -occ: rentcessteccasessecesnsasee 123 

HILECEDTOSUSH a ecccsscic-ssa-vecsueestoces 123 

SOIC ANU Stoee ee scccsececeseccccesc=se- es 127 

SUUMANG I ssccssacesssoewevevscscnecescosee 123 

PAUTOCEPDAIUSs..ce.cesceesessceseences 122 

PAN DUES ys ANTALIS. <c-.<cecccoscasasecesseseeescsenes 122 

GILG CHUS Hiss. caveccsecescocscasssscsesusmses 16, 122 

N@PIGUIUSk.. sane scceeceeeccssurceneceeas=es 127 

ALC OLHGUS =a. cccssneessnoenoeccesteiecrs 4 

MME SALOPSiteccescaccscnessoesesmsceinercoss 123 

GUS ASPIS( sc. tcc ccesscsaneesesccsemeeeseees - 16, 122 

TUPDTULTONS cesses teescaseeeees 5 

SOCIUS Hoot sasscsteet cevosceses we 123 

umbratilis.... = 22, 

PAN CAML OLGA esavececenss.cseancc sc cvcstesvencccsessed=eae=> 254 

Alcedinidze of Costa Rica.........0...ccecsceeeees 109 

PAN AGI oii cocks csesseasa Sogesacsc scacevedecstsescesceetoeseeess 269 

PA ORR esas oocses ccseaccaswacssiss ccssiasceceaes 277, 280, 283, 284 | 

denticule tae wcapccccscasscscssetsosteoe estes 276 | 

myosotis......... secasieasccsecscevesest boy 2OOs OF 

Vea IEIN SONS ss cc.cscsessecsenssse 284 

BOGOR cc. soccte. ce csssscxcsccstesesscnemusstsnares 27: 

PAU DUNGE Site sens scenesy she cencessessccoe sescecceseeecseuseess 121 

PITICA Le cesccnuscssecenscccscssscioescsvesteess 121 

DICOlOM: sccsscccassvosvescness Racstiesenccccess 121 

DOLTOOSE cocci cessadvs cc coceccencsucnsececsene 121 

ODES). co.ss.secessseesctoceceress F 121 

SMIVITNL SUL Clic ocacevacvecrenccsitenccnsecsee 121, 122 

A oaropla col aNG WlOSA i. <cc.xsaccccececueescosssneeees 497 

PAT ROM A AMAL rs secescchecnceceviscedseseoastececescesees 1 WAL 

PUVA SCUISS.. cots seatcvceecs woveseetsccssss 121 | 

PA OAS ick coc occacsasce)son tan eccssaseysenceuh cetecwonstets 254 

PANO Js AL cook ude cides ssecuin seteiseateseaeaspesiceassas 625 

BALA US S25, ose arcs cucu ccus duscesclddecseescadevesanceqceeeese 234 

WANS oe, Shae eas 28 un pede adoneee cs cases 218 

Alphestes multiguttatus......5......22-.scssscsssee 377 

Aluconids of Costa Rica............s0scces--.2se00 111 

PANITOLRGN GEN CVA .ccscc secenc scenes cuccvetcuesreneates 528 

PRI VONGIUSHVALTIAGUS 2,-2.2 sccesceessceesecsscesacereeete 164 | 

Amargoso (Castela Sp.)......i0....sscccose-ses 515 

Amaryllidacez, Texas economice......... 518 

Amaryllis family in Texas.......... 461 

PANIIT OD SIS sestecasececesecastcrssaeass ze 256 

Amblystoma bicolor . .-- 21%, 213 

copeianum.. weecvceassoLOGeLe, 

Meanunonients of 211 

new species ........ 209 

mavortium 212 

ODSCUPUMNG cciecsnssecascodessasshosss 212 

OPACUM Ge seccesstesecececase . see oceiey Z 

PUM CLATUIN ecw eseccccecicnsesnec=<o~ 211 

CISTINUM Seeeevescess seseeenscaL Ono 2h2 

ALPHABETICAL INDEX. 

Page. 

Amb] yStOmid se .2, .ccscccetascaccoesuneevoccers oncsteeees 212 

AIM OTIS) SCAIALIS iz acacesetseoss-c-cknentseveotceeate HD 273 

America, Central, new heron from............ 93 

fishes of Pacifie Tropicatl............ 361 

American fishes named by Linné............. 394 

AINA: cos Sadioctvecaieesheassubcobuaevck saeues decetcecoeReees 146 

calva......... Cg dabchad snaveiedstawsadesenessevseten «-+2.204, 205 

ANIME US) ccccecccsessccuascccrsud stzseecsstoccesscoesereree 146 

CLAP INA 2s. cccvcnucccssssccensseseesstnesaenee 10 

IMEIAS\ wszscsecs sees PEERS te 9, 10, 13, 14, 15, 16 

NALBLIS... ..cccessesccewacecassssscaceseeererete 13 

MEDULOSUS!.«..05, scisccassos- sonssoccesesaeee 2,11 

obesus.. oben do aca Reactant 11 

Ammochares anim new species . 439 

AIM OCLY Plas ene covese cceraese saeenseemeee 69, 72 

clara, new species .. . 8 

pellucida......\...sceecusaccossateres 8,70 

VIVAXVe eee 70 

Ammodramus beldingi..............0. ese. sssscesee 354 

PLINCE PS: 2. cec-cssscvcstcseeconeette : 354 

rostratus guttatus.......0...... 355 

sand wichensis...............00+ 354 

alaudinus... 354 

bryanti ...... 354 

savanna..... 354 

savannarum passerinus.... 395 

perpallidus... 355 

Amnicola cincinnatiensis ...............00. ss. 257 

floridana........... 257 

nuttalliana................ a 258 

DOLDUA sas sdecesne secre 258 

schrokingeri .. wenstuticee 257 

“Amole’’ plants of ieee shddesctuvsaneeences "516, 517,518 

Ammpelis C€GrOrum.:itcissc-2.c.ceroscecsmesseceeeees 239 

Ampelopsis quinquefolia. .........-...s0008 459 

Amphibia, fin-folds of larval.................... 158 

Amphibolide... a dddugance Soetaeetee sctneeeteemten 274 

Amphinome fepartiat new species............. 3 427 

Am phisSsa VErsicOlor c.c.cc.csss-sccesrseereeeeneeeeen 537 

Agm phistichusiscaccsdesseecirecssaceeneeuclecensneamene 142 

BPKENTCUS oo. fooiecs cecsaccscsaeenace 140 

Amphiura fragilis, new species.............00. 445 

OUEST 6 5.he00 ccasvosssesteeneteceeasee meme 445, 446 

Ampullaria................ amas 256 

ealiginosa 255 

depressa...--:.--... 255 

hopetonensis’::.-.ccces.-cese voweeeces 255 

paludosa........ siaedeseseen taser Senneeee 255 

(Pomus) caliginosa...............0«« 255 

depressa.......... 255 

SAMADIEDS! 5.cec5ccsvacsstcciisevscees 129, 134, 145, as. ‘154, 155 

dévelopment Of. x. ...ccc.c-sssenterees 128 

CGOViAliessss<o020: acca caeccosstvesuateaueessene 368 

PYONOVIAL...... cee sccctscovececacesceseeeOg aoe 

CLS icssccesiacavelve perenne tenes 132 

CMDLY.O%; 2.0.0 csseesee oes 130, 131, 182 

OVONY és scsccscccceseeceterees 130 

umbilical sae...........180, 131, 183 

nourishment of fcetal............... 133 

yelk-bag, papillz of. 134 
| Anacahuita (Cordia sp.)........s0e00. eo 510 

Anacardiaceze, Texas economice................ 510 

Anachis subturrita............ «sues 537 

| Anaitis formosa, new species... vee 433 

picta, new species ............. dens 433 

SPOCIOSAL.\\ce5cFesscsssccbessnoceeemtenensennee 434 

Anaqua (Ehretia sp.) ......cccsschesnrcsenssees LO 



ALPHABETICAL INDEX. 

Anas albeola, .............. sdsbanteckvs Gassdereiebenssss 

IDOSCHASY. sven fcwonccsan cusses vazeraycvsoverstesses 

PETA CLANS Socswacvncavess saacecose cece dus otiideascots 

ODSCUNAN.sc05d<qe-oneses 

sAnatide of Costa Rica 
PAULO esses ceddeevcccerse sccsesneosecstecouseccesionesen 

Ancylodon jaculidens.................ssssessesceeees 

PNITOVIGDSCULA, BD. <cscccecescerssorescvsscesecssaceece sas 

Anecylus 

ODSCUMUSEic.. cosonecssconsacsccoces Soneeessnees 278 

PSTICELSOM con. secdhaconcevesevesssasss eecucase;ceoescaxeseascy 219 

Andesites from Bogosloff Island............... 31 

PAMGNOMOEGA POlLO]IA)....ccscncccssscscsscesuvsssacses 217 

Andropogon saccharoides... 530 

SCOPATIUS! sr. dececssceccecssessscesses 530 

Anemone............. 234 

alpina 214 

PATEOLVLISD...c2c6cassc0es Rossclaseenseenacsscae-seueeyetass 198 

/ATRVERTITL 616 Fos Baa ee RO ee ee a 159 

Anhalonium fissuratum....................c.e0008 521 

Anisotremus czesius.. 379 

GOMIUIS recsccdsoewsseeoncdecsssseesssaces 379 

interruptus..............---... hcstss 380 

PROMI GI See oreo t ooec toes icc guren vans 379 

VAM OUIN CUS ice ce seceeescess-.sesesaaese 396 

treniatus)..<..-...-..-- 380 

Annelida added to American fauna.......... 424 

PANT OUMIA ATMS oa. c.ccscnes.cantactecavueactesascksssexes 551 

NEROTSRSATONG) otc Bae Re a a a 204 
Anorthura troglodytes hyemalis............... 236 

PMHSEIIMICCHINGL . css cusscassentesss eSgeeenavecesss ovis 22 

VEUCOPALCLUSS. « Jocvecavcdces acoscteuvensesactas 22 

note on... 21 

PROEB ETAL AUTTLG EC: ete os ak cne chase steed teens srccstarsaescansy 392 

Antennarius leopardinus................ss0e0.s0e 392 

SANGUINCUS.. 6... esses csesenesees 392 

SURI ACUSE cco ek srceeeesveeresccaltss 392 

tenuifilis.. 392 

Anthias multifasciatus ........ sdscsaciaersesesseaices 377 

Anthus pensilvanicus ................. deivcaascessia 236 

AnticostiIsland’ DIrds:...2:.,,..<.s00<ssssee0sdsese0e0 233 | 

Antilles, Lesser, new honey creepers from. 25 

Apatite from water-works shaft ............... 352 

IDGVOLCAMICITOCKS).ce-ce ccaserestarseseceee 32 

Aphelocoma sieberii arizone .................... 355 

sordida arizon2...............0s-.6 355 

NJ OLEVC TAS, OB eae et 395 

atricauda... 392 

diomedeana, new species........ 589 

GlOTI SAGA Kies. t oc secccuisscsovcsaeevenseeast 392 

PAS GUAGE CoA oes revive tocscepvote uses 395 

COR UTT TCS eae SE ah AES Se 196, 395 

DIM STUBS vd cccecaeses Sivsseccesasceveses 196 

pusilla, new species.................. 590 

Aplodinotus grunniens........................6.. 14, 16, 17 

FANPOSTS 1S CALILOMMICH c-o-2.-.aceeyiecc:csewsswecewenss08 543, 545 

FNDPOCODEC...caciecvencsces ist dadveCapaestcsceusvacice Sopse cee 121 

CALFIM SUOMI cee ee catecevecstetuees teactines 121 

eouesi...... Renee secre crest one wantacou ans 121 

MENMSHAWIV i soxcecsidnc seve sbesteecsnasess 121 

MUU USE SER ate cacmbrcssandee sosos/occcuenvsior 121 

OSCUN A tives ces cctsecncaceaetetwsnesccssseares 121 

muinichthyOides).....c-ossescacse-s ees: 121 

BVENtICOSA sas emt te aces cme se astccs 122 ; 

ULL OVA eects asese. is ccecteceuesseseaes 121 | 

Apodanthera undulata............ccec0..c00se-esee 522 | 

Proc. Nat. Mus. ’35 

689 

Page. 

Apodichthys univittatus...... 0.00... ccecceee 390 

AD OLONEGAOV IN rcrcceccesesejasverciccchesiscnssciessensiiawses 381 

MECLOSCIIA'.cerccetccncocsecterse ive duoverss axe 381 

PAD OL OWNAGE cseccccsrdesdevcetcccateesetccscsesentaceseers 381 

Appendix—museum circulars................66. 637 

Aquila chrysaetus canadensis ................. 244 

Aquilegia longissima, new to United 

States 

Arabis ambigua.... 

Aramide, of Costa Rica 

PAVING Orecvedes darsesatccccssae cess screen seonseceee 

AYbacia PUNCHUIAtA.:.......cscececsecneevesnee 

FATDUGUS XGA PENSIS!..ccccssceucensscesiveceeneaees sce 524 

Area, (Barbatia) gradata...........1s..cc-ccncecces 549 

Archangelica officinalis .................2ceceseeees 216 

Archibuteo lagopus sancti-johannis : 244 

| Archosargus probatocephalus................... 208 

ATrerop lila WOEStACL ic. 2 cc1..c.vesscsiasesacasacecesss 220 

SMA U IMI Ae ececesccseeccssccsserees 220 

ATO CAIMCLOGISS =o. scessctc ice snasscsassycessassesseee 245 

tricolor ruficollis.......... 355 

ArdeidseoOte Costa RICH .s-.. teeters sesceee tea uae te 113 

| POZUINE] eee sev dsencesskeesoceseee ets 581 

SAT ON AIG tecccasesciegekcacceoesscasio soot ceenCavses cones 234 

| BNGhl Gay ccrel tec cesorcens tee ee eee 215 

INCON PTS: vecccesvenstccstuenceosceane secsenoe 245 

PACETILLOVE co. v.ccecdacsscesteces setetessaeseee 215 

Argyreus duleis..... 121 

MOAT Ss evssee oles sccecocccteveacauce 122 

MPU TUS Sas. ccsence--neeecoenseewstereese 121 

OSCULUS i rckis,-coctvge contexte cotiea reese 122 

ATPLYTIOSUS DLCVOOLUI.c..210-sscas-0se-cssceseveceete 37 

pacificus...... : 37. 

| Aristeus Edwardsianu,.................csesseees ee 189 

PUOMACCUS) ic caves esas eocuescosdoecoeceaeuess 188 

measurements of.......... 190 

tridensee see Rery sate enrenecnee 188, 189, 190 

Aristida dispersa... 529 

PUG DULCArercersseenenetess acces asamsesece 529 

ADU BIACUS esse hisbas sew ceccacs tose coe ccseccesteealeeces 365 

TEliSeeces suse okewe na cana etta sce aisheceertene toes 205 

multiradiatus ........ erbgls bores uecevooeeseacs 365 

ATOUHLOMELETHIZOM 2 iecccsecsecseecboescccccuseecceses 393 

ATC UAte lA COUCSrec.scesee eee sedeesee es eee eee seoen 356, 

VATU GIN A eee eee eesee eee ee eee : 246 

WS 216 0 Re eo ed ap nee en Re tesa E UL ato (40) 

Artemisia Chamissoniana ............2ccc0.e00ee eee 217 

norvegica, var. Pacifica........... 217 

vulgaris, var. Tilesii ............... 217 

Ash, green Fe 458 

PYICK ih eee eases ere eee nies 458, 515 

NexasiG reer. o.c:seeses eee cee eee 509 

ASO /ACCIPIUTINUS ee seceheneenecs sce seek coe es eer ee ese 20, 243 

PAlAPREOENSISi ers. ccla seca dorsesceee aware ce 20 

portoricensis....... 20 

A'SpidiumMSpPIMUlOSUMA esc ccicc ssc ecccse se cesecnse=e 221 

Aspidodiadema antillarum............ 86, 613, 617, 619 

VACOMW YA s-.secsesa--cke 86, 613, 618, 619 

Aspidophoroides giintherii, new species... 74,75 

MMELMISA hy. ee. 74,75 

monopterygius .............. 74,75 

Asplenium Filix-feemina.)................... 0.000 221 

PSUR GIO Oi eaesaacecacaenastswecaceardtsescouteassecnecescelcc 167 

in National Museum................... 356 

Astacus nviatilis'ss.:....5..0.<c2-- “Ss 356 

Ara OL UT ce: coos ccepenes tecesata sae setiaess 356 

Moyig, BS 
ee | 



bo bk bo 

Page. 

Astacus Klamathensis ..................002-+-sss000 356 

MENMIVISCUNUS rossecceestecs dee secsece sense tees 336 

nigrescens 356 

PON ee atecmcnecy csoono osenposconsnsccuscocce 356, 

DOTTON UUM eeessaesncsaencrsctceeetrnecesaccrs 356 

SRO WDYIGG Ie ccnsascsaceescceccnsn sentences 356 

PANS DE Yeettes eds caivecsssasersnassvonsncessre pvaeieseseacstescs 213 

BA) SUPINOSUS.-<.ccsssseceserccccsscuesnosshace-ate 216 | 

Asthenosoma hystrix ..............06008 616, 618, 619 

Astronyx? tenuispina 446 

PA SHUT Atl CRPLIINIS tenaccacecescaserceresseasatenacreases 244 

SULIQUUIIS eee reece scesace 355 

Astragalus Bigelovii... BOSCO 50L 

giganteus, first eallecteis 490 | 

mollissimus.... 501 

PASDMITATA CUscneeeseelscasasercecstasazscesccescetcoscusare cases 38 

MAttELeNd |: s.s.s.ssccsqcceqeesevespscesceesets 579 

PUCHETANW A -crscssess ecipectestees ete cases 579 

ruficauda 78, 579 

saturata...... 579 

Atherina eriarcha 372 

PA PHEMLING to reetetsacen ietccnasaiacscstunseweanvacunesa/accse 37 

Atherinella panamensis..............-...s-sseseees 37 

Atlantic coast new fishes............::0...cee sees 42 

Atropia’s action on the heart.. 101 

AGUA CIMMAWVOMES. 2. cc cessvcceccses-ssre-escsesnesnas 573 

COUBRS10) OnYfea Epa renoccernetand eiecdocececonanaarce 572,573 

CO ZUM GC] 2 ececessecsccdsssesthe cereus enascataenes 572 

SCL AVOIE ese tocescstec kcossccerasdedsgsieoeancons 573 

FS Dene ecORECKECO ECAR EOCOCLCCOD DOOD SEHD EROS SacOck 572 

PACTS ONSCLU EA ean nccsscacesseconsecsestenteasstesaane 544 

BANUAONI@ Urecccevecs socesrsasowsosoresonsseecaket esd racpes ey woes 396 

Audubon, J. J.......234, 235, 236, 237, 238, 239, 240, 241, 
242, 243, 244, 245, 246, 247, 249, 250, 

251, 252, 625 
Augite in voleanic rockKS..............s100..+see00 31 

PAUL KP ORL Sete as socissccsotemesccawerccicssconsnssacta>ncss 253 

razor-billed.. Uiecteess 254 

PAUINI CW Aeccecccsnec see scsot ca erevarasccaceeccuss O75, O76. O77 7, 283 

AUIPISINN SO xe orcs scas crcl ccereesesecersece aes 275 

bidentate. 2.7...cctsck wcacscsecessvssurss 282 

DIplicatais i.sscesesesesssacecacvesssacnsoxtus 282 

bivonce . Serecteseosseces 283 

(cae) ene SoseeSoasiecanes 278 

ceylonica 275 

CUDat resin coineccdssusscoraecenccetus sweets 278 

CLM UN ates cane ccosee stereo eee coon cud 285 | 

GCOMITOLNIIS eis cas cacecessng esses seenaasesene 280 

COTM CS eres crane ecesceniaeneansisecpesteyseahse 282 

denticulata.. 283 

GOMINICENSIShecccdtecsseccesweeseeene ees 275, 276 

Club ial ses esacutscecstenanteens svatoatestan/anontcs 283 

CVOSO peceechicccs sibcencecivacssieilemecnccisesece 283 

MUGEN TTS ssc caecstece ov eeeenavavssueenesoees 284 

jaumei 282 

MEUCOGOMbA es vccescceeocssnaalcaraceiceanens 277 

(Melampus) conoidea 284 

MIVA CIO eo iss voawcnvnanics se tee deoneveass sende- 283 | 

WONG rccc cans chanoaahuoccsacs squclecers. crore 281 

AMEN GV OLVIAS Hare sccasnacescaieenocsscnes-ere 285 

MPV OSOUSwcevensnsccsentencepececcssta res acans 277, 284 

nitens.... 277 

OLiVaerscosseccnsseeunscssscsccoredeescsaceses 285 

OVUM Bireeeseeescceeresshasccasesacsns o.-27 7, 280, 281 

WALICSCOMSteceetesacsegeccesseesscsessnsuess= 275 

PANAMENSIS 6 2.....2..c0-00ccnse eeeeernceas = 277 

ALPHABETICAL INDEX. 

Page. 
|eAuTieula pelluCenssccccccessensass-ssccsesessncneesca 275 

SBM sree ccos sescacstreewcsteas saneeearesene G 283 

Sten OStOMA,...........-.cccecee Mice compaceees 285, 

tenella............- ses aaieieeb ssc eenvactetcesee? 278 

| Auriculacea, reviSion Of....... ......::2...200+ +1++200, 274 

| PAturiGulastrurnnercsssseeteeeeeer eee 275 

| PCINICONS asec. ccasnsssescceeesacens 275 

SubU] a 2... cccec-s-racssescoeseameee 275 

| Auriculide...... iS Ge cance cvictniast cousas qu set leaie eee 274, 286 

_ Auriculine. 275 

_ Aythya collaris 356 

B. 

Baird, Professor S. F... 24, 27, 29, 90, 104, 163, 564, 566 

Bairdiella ci. scicssicessenssiecacsses: ooseeessvnaeceeeseeneee 201 

Bald pate: «..<si5ccccensccssesenesse: seost te Sec ep eenaeeees 249 

| EWN Eb Ga rice seecinccosr Hooda uccouues sey ao so uoccescoccresc 156, 157 

| Balistes capistratus, ............:..-.-secceesseeneors He a 
MENCO iisi cove cadass-clecdesesscsseseneeaeneeee 392 

INUIGIS crease cccwvesotescctacrece<seseseetat wadesse 392 

POlYVIEPIS eevee ncocssicos=oecnccna nue eesees 392 

13H PEEL) (6 E Sioreo) ancesconoeo pase <b etedceiocossonschoniscscesocn 392 

IBAMAMISbCC: .0..cc.couleeesechésne cocecces asa tsuanesmeeaeee 30 

Barbarea vial oaris)s.:..-..sessc.scckesssaceecaemecenen 214 

| Barberry, three-foil ...0 0... oo... s eedscncensanes 524 

| trefoil... . 458 

| Barleeia Mancusme 54 
| subtenuis........ SeadaGes 6s00see oT ESeEeOeeE 541 

WE; CLM Cae. ce- oneceeredes 541 

eet nd Conia tla Crtorencdnocsacescocconccnceccactr 416, 417, 419, 421 

| Barreta... 515 

| Barretta 475 

| Barrow’s Golden-eye 250 

| Basommatophora)..-....--.-..s.+cceseesessenecsenans 274 

| Bass, large-mouth black ...............::-secceeees 208 

| name of striped... 72 
| SULIP EO icc eaecrecs cee necosiscsepspeceeaeeeeterees 7 

| DHE: ,... 3 ecccsncessueseceepenssaceutacee ae aeeam 202 

|| BEG. ce ccwwscenslccsoor act ecenccscnecss ater roa 177, 180, 188 

Bathygadus cavernosus, new species ...... 598 

| longifilis, new species..r........ 599 

MIACTO DSH ww. ccacnoescnecesnenscecenatee 599 

new species.............. 598 

Bathynectes replaced by Bathyonus ........ 603, 

BathyOmus co. .isccs.ccssencesscass-ssccm conse eatecenenee 602, 603 

catena, 

new species 603 

| COMPLessus...-............24 604 

| PT MCUMIS is cs sescse ve scat noone accuse 604 

| TAbICEPS).s..cccsenston ace eeseaeeeaneneeene 604, 605 

| NEW LP'ENETIC NAME «.........ceeee eee 603 

| pectoralis, new species............ 604 

| 388 
388 

SULINAMENSIS)...-cnc-nteseseeeetetees 388 

IBatrachus) tau <...cc.ccsseccrs --o-0sensenanceeeeeetes 195 

BeacheBivdyr-cesscorecnscicees : 246 

| Bean, Dr. 'T. H........81, 82, 83, 140, ‘194, 209, 357, 360, 
| 394, 395, 396, 555, 560, 607, 635 

| (Goode and) on Linnzean fishes...... 198 

| on) certain: fisSheS:.......:1c-<s-sslssguacsenee 230 

| Cottus maculatuS....:......:.::.ccsscestass 166 

deep-sea fishes ... 589 

Hadropterus aurantiacus ........... 165 

new Aspidophoroides 74 



ALPHABETICAL INDEX. 

Page. Page. 

PBC AMON ME WiLISES \..<.caccsse.cscsescsenvencsegesess 422 | Black fish 202 

NEWEPEMPHELiSs. .c0..c...cus, deeoeenneses Pee ES UCIT ONC. Ws Grates cccnenduntasvasessccoecoceses easseesrs 399, 360 

WAVE CHLOMIUS. -, seeccccest scenester csents 73 | IDEM Dri cccetwensucoreesiiecseseabeseyweteeccuare ces 206 

StACMIMONMOFUS! 20 :c: -cccdescespesevseeces OLS PISA WILL Oy ces vsacivanevccavenectecceosvsssssgpunantaaslcccs 222, 279 

UZ Tae ID rr ANYLCS ice onaveissreseseaenssazne 135, 138, 140, 142 

‘ POSE ers Levke)’ UL SOLIMM. sears tecdctveceucwosensssesacetesh freaks 83 

PBSRS SATUS Sante ne. crt ce ok once uticauvesaiensscesdecveeuesses 517 LISIDOS)..cnccsccacolecacseus vous ssvapscse O00; Ce OUD) 

HSER BEL SUAS Ser cee fries hes cacioa den: diseawe seston Nasscsee 53 Bar UW GMAs cacccavscceces soescer enasscnnececes 264, 265, 268 

SC iis Sivcccccasveesuaccvuaciacessee .218, 219 | Blauneria....... Sen sustester ee DOU RLOT 

identified willows 218 EVACHIS§. ccccceehscsccsivassscasvaveadosoetbes 287 

PES SC RSIY SUNN Ct WV fasscrcs cx as csanisos cacce tenes vo osseresaseese 627 Iheberocl ita. yo cccccet-ceeesscyse cesses assess 287 

on plumage of Regulus..... 625 pellucida.... See Baeces 287 

(BEC TAM Ns. cso, concd sc cde ec agri isesenvaceesseueceess PANES TECK EIS: occtns css cacoustaceveccerescts ious vues sss asec 56 
Ppa Hae irene sa eas ce toa cniacsnes sev avavsavasdeveenedsess SOOO MEST ENIN Go sse lee can cosca dove caccens evaeeecteccceseeee nee 389 

ES USOT AND. oo: vcssen ste tassevessvqracesssesdeaecass 500 | Blennius.... 129, 

1BYS4 COVINA Oe Ren ee eee eee Pens AGM IS LOCD Betas a r-cava: sectsssees cccsvees sossaeecvqasavsaucsesceiee 222 

ESO MICS Reet raceh occa roc reicoscadactaeaciat scoseemiwacane STU MES LOCHRUISE os. cxtece te noite aencacwsseacs gence ioc oaeaoeetess 159 

Bendire, Captain Charles....................s0000. SGI MER TIVE GS GUY O Clinsee aoe oe, Bomoseen eae ea 457 

Benedict, James E...........84,,348, 428° 560, 607,628 |) Bocourt, Dr s...0..:2.-0-0<cco+coeascenecteosese-acasseeees 362 

Bentham & Hooker.. 213s Bodianus Giplotsenis .c.....c.c0... sesso essesesesee 384 

SGN OSCE LOSES. fos oc ot woes series sieetccvies sesuizessnaeench 188 | MAN CSCEUSsesanacpescssncns-seseesesiee sas 72 

RGRMERIS) TCMVON Ulin. serscciececasccnscerss>eecassay 524 | TeXeSCOE TW NEIee csoeececerneneocodcosoneecen % 384 

LUO MAA caeensvaclsnspacisenso= 458,524 | Boerhaavia bracteosa.............:.ssseceeseecees 472 
Bering Island Mesoplodon......... .. Beenannsla 584 | Bofecillos Mountains, Texas, vegetation .. 493 

RGEC] Cer NOM sencescrenncanssescehesecaesvarsseseeneas 78 | Bogosloff Island andesites .........0026 se. 31 
MVEA CO ive nccrrcacewec ass dens Seok sean ences 78 | Boie 409 

SEEING AO TASS .c. scsesecctseseeccousacceseucieecsecacse 530 | Boleosoma 72 

RerniclacamadenSis.. .c.....::.secccessn0sssecccunsens 22 | 70 

d, leucopareia............ 226 70 

leucopareia................. 355. | olmstedi maculatum ..... 8, 10, 12, 16, 17 

leucoparia..............-..- 22 | Wai Cui Soaccsccsasetoccachsesancesreees 164 
oecidentalis................ 355) | sBollimne RODSEUtGssk- 1c. sscbs-cacccecsccesensessoeres 79 

NUE CHIN lee esac asec jets carmen eas sexes cecsesess 22 Bolocerds TWO Gao. 2 sesscecdeccdeaece eens wercenenesaes 426 

leucopareia.. QA BOMOME,. ciktcsccnscesiecussnesedscwaraneccatesmensseseoeeets B46 

VRAIN A aerwsts conc sesnseaacecsselanteuseetsen's Sot PBONASAUMDCILUS cscs ceacsccss acveccessateensctess 245 

OCCIGEMILANSveressncesssessugesssoresecciccosse 22 COR Aba eae sheet corals Ceacisecc neuer caneunnactewen 355 

SGU Arr owe ctarecdescseseeee O348 | ROLDOLY Sis crtescisecssevecdtacsheccuibarecice secre anaaiies 205 

SIAN GNILOSH sae taveracsceccrsivescceuss ooesccees 218 | Borraginacez: from Alaskay...............0.-006 218 

MLA Ase sere ccueccceavavevence ssuouc ten sbaise sesele 218 | Texas CCONOMIC.......4.....2-..- 510 

var, glandulosa...ccceccececsee cesee 218 | Botdaurus lentiginosus ...... ......:...0s00.eseseees 245 

GCCIMEMLANS acess essen erctceeecess sane eee 218 | Bouteloua eriopoda 528 

Beyer, Dr. H. G., experimented with terra- Havardii. 529 
DUN poets nsec e tay ease 205 | Inirsiitars ee ee cect eccrerce sone 528 

OM ALO PIA ccs acccesse scone 101 | Humboldtiana......... ..... Saseesecae 529 

materia medica col- | oligostachya, . 528 

VEGUION Es. -etecseecsneeeee 639 Poly stachiy Git. scssesssce. es cseee ee eetes 528 

Bidens bigelovii...... ............. CGegscanstscascsesss 523 TPAGEIN OSA evecccces-costeseee ee er eee 528 

ESTE CLO Warne erento cer ceaaceecresencceteces onsceescesepneste 511 Texana. 529 

SUNT Vee ce setecacseveeserescdeseeren enero aseees DES oT On ool 283 Hl EE ONGC Digteserenttse scat stanrsentesearesteeseserserasnemene 256 

1D) ei9t/s Na a GY= 5 seen eae D7 0) ||) BOX=EVGer oc cccacsessccesscsscscoccenn see cdteesueesaanee 458, 508 

WWE Gitcr er cces 255, 256, 259, 260, 262, 265, 266,267 | Brachiopoda from California...................... 5dL 

271, 275, 284,288 | Brachioptilon hamiltoni ......................000. 365 

Bird skeleton ready for packing............... 6845 BYR CONN ee meccernssonctesresscn verre acres seceerereenes 419 

skeletons, preparation of ... a6 683. | Brachiyrbimustereolusiic.c.s-cscereses-ceeceeesce-re 77 

Birds, emended names Of.................sscese0e 354. || Bradley, wero ty i. Ec crscascessss-necesvecnsciecesesss 178, 362 

ME We COSLA PICA cyaccccsceneseerecscjerceoees 23 | Branchiostoma lanceolatum ....................: 363 

Bischott. Hivcccsise seveetece QA ISAM UB rem bee ccee eecseor ts caecacetecassses avcedesevs: seccsseees 249 

Bisagre (prepared Echinocactus) ..... ........ 20 | sramibar DEEN Clave et s-cees te eerets eaten coat erce se 249 

ISIPMINEIA DIMAS Tics ceccceecevescacaccccaccasceas 541 CANA ENSIS es i ccscaccccscaswessscceacescscseess 249 

VINUCTINIG Cl aiecacescarecacestsessseas/acseee 541 pad vipa) boy: Meee lee eE Rees Sa en? 355 

HSIDCENMs CAMMETICAM .-n.ccscy sssves2sceuscteeweencsues 245 occidentalis ................. 355 

SIGE IRI ATA AGU: se cece sw sees nveceaiescuctiesccee 540 | var. Jeucopareia........... 22 

etc rial oun. onesecsieccrsee- saan esate 540 | Minima, new Species.................-c.- 22 

IWOOT Site fers eatiase cs. 5s/.2) cd cece casaadces cae tyecentecuse 284, 285 SIE CIOS pecs seston cuassisneateecteceersieenteeces 22 

BIACICUS PLUNTCICAPUIUS: 2.2. ..rsesc.oceseensscooe 622 | Brasil (Condalia obovata)......... 509 

BIE Dernys dO. DUSt co... sc. -ccetecsceocee einer 512) | WOOGIE resid asectalcancathenes soansssacsas oe suae 457 

SI ACEM INO PU Sty tte ce sce nesceccce ccosccs vavereayogaces 241 | Brazos Valley, Texas, vegetation.............. 464 

691 



692 

Page. 

Bream, fresh-water.....:cc:sssccoe.se aseses 200 

Brewster, William..... 235, 236, 937, 238, 239, 240, 241, 

242, 244, 247, 249, 251, 252 | 

STIG CS seca a aecearas scarecticcaesecseronsescentecosencesees 255 

ES MISIN OA GLC SANS brews teen cascacalscecesisncasencancanes 444 

IERIE SIO Mee eee ace sce cs scencvissezesiccocaceessosscsneccesens 34 

Brissopsis lyrifera. ....................89, 616, 617, 618, 619 

BDIZOPYRUMM SpilCa tum. ......cccsecscsccossssoscssers 530 

STOGR Ds aU Socecietancuecesscuslteseaccomecorccensee 410 

Brock, R. A., on early iron manufacture... aa 

ZTOMMUSUIMIOLOIGES -ecocn.ccesesteeseeserarel#s=sccesers 530 

Brongniartia minutifolia.................0ceeseoe ++ 472 

STOOKS IG COLE C cc ccesssecsucnestestcccecerscscessee ce sesor 159 

IBrOOIKG SH Gc tecvi cece cscvsecssedsccneecewsvsstewsscvsess 418 

PESO UUM GEO meena sscucccsssscsccccsectiacecsscesvecceceseseses 390 

MEG WiILCNUS Ofs;.-2.. aces cscscesstesseseee 600, 602 

ENG USSON Ebene scccetscercicccnsese le ceovecesetasresetestesee 205, 206 

Broussonetia papyrifera ............-....00.seeceeee 458 

SPONDS csnscne ce coos sie fone aceie dacdacvactectessseocavesse sss 200s U0 

BAN XAccsea}i seis cecwocerccsanssccsuucoscescsecacsnsenss 236 

ESL ROC eso e ae dass aces ses codha ecu cutevscstevccsdee ses 277 

STAY UIE LAMY eaet eee mu ec cacscssesdestacennsosescorences 76 

Bubo virginianus saturatus.................se08 c 243 
Bucconidz of Costa Rica See 109 

RESINOUS Hieee recy reae ates cocs vouveconsenssietessseceouesetes 409 

HS UICODMGNIS sc ccevsancsadectesscccicceccevastccecsrsuersess 409 

Buchloé Gace leides.) 529 

Buckeye, Mexican 507 

sweet..... 508 

Buckthorn, alder...... 508 

WOXASE Si vckeccsssses<bs0s 508 

Buffalo, common...... 13 

SHES eceeeres 2,13 
TAGS Scccnccsces 529 

MHZOP=DACK.seccceeecoxescnsecssecccse=sevessee 13 

sucker-mouth....... 13 

Bulimulus marielinus ...... 260 

multilineatus...... 260 

PBULIMUIS S22 eck cescasess esses 276 

COMUMOTINIS foe cccesadecesetechvexceasesceeseccs 280 

TMEMKCANUSS <: cceccecesctecscwcecezteseste 260 

MENMKEl oes cores ase sone dadeessaters sess 260 
NMIOMU Chee ceccctecesser.pedeieccsestescecccsces 281 

OV ULUS eo we coscioettveserceonsecvse te ccscdvese 277 

VETIOSUSi ce ccccescseceudsccdsvectsusadversstoccer 260 

Wha coltensentsctstceat tases roves satoseeeen dose ecreers 280 

MED WIOSA 655 5<5cecsds.ecesn0s Gasnccsscaveseasssss 544 

Beall bindiCAlietalle)ccs-scevcesessense sey cssscch< antes 254 

BumMelia law PN OSa ic... acceveseccecececonsssoceesse 458 

VV CLOIDES 2, Soeswsseernchipensive Sea ceee see 524 

SUN GINS SM OW escaaiesscecat otacctcecesecesetecetateeeeee 240 

Burgomaster ............ sea senuastestiuedesessaesdee tees 251 

ES UITIN CIS LOM s-ere ccs csseponss ssa seecesnqescceecs cosas steces 96 

SUMO LE BPS A Wis id vocececissscecsseneducecssssnincsastecsts 557 

ESR UN sss co sens scsstvavece costbaurcsesucese™ 35 

NS 1G BO aete cs conccveveecstucsvccdssvesescvacsseeeeesestesttses 38 

ILA CDIVULUS)a.scc.c-ccsesccccsesecoteesescissss: 76,77, 578 

PULLEStececerecacccesehscocte ves cesseuensseecrecstteens 355 

COODEDY erccecrsececccscns sd eracevsc cor csnseenesee 36 

HUI SIM OSUS ss aectosscvesedccseccuctoove serecs ces 36,76 

oxypterus, remarks on............ 75,76 

PENNS VI VAMICUS ie .e.c.ccc--2scssceeee 76, 244 

(Rupornis) magnirostris..................078, 579 

SOLIGAIUS \.oeeccconcssescne caoatoccnpesvesces saace 37,38 

SWINSON. cette stsuvosstenscosrerees Af ORT STE 

VAL. OXYPlELUS 2... scccsess.ces 75,76 

ALPHABETICAL INDEX. 

Page 

Butes VUlSAris. 5 -cscucesstect sec no<ndsvon nosnsdeseeenss 355 

Butler, Amos OW pevcscccscecedesccoeccorseeatseeee sae 163, 165 

Byrd, Cols Willistmen. 3 sic ccececstesusese coveecsecsesn FORGO 

Bythinella monroensis\.cic...c.cssscssseocaesscseee 256 

MIG UM TAN Bese cass wssncewevsasavoreects 257 

ODGUS Bis. daisss Savsechnovetecceoeusestnsees 257, 258 

By fhites i sicaisecd ceauete ciccee on eeesee bs coer 600 

(en 

Cactaceze, Texas economic....................++++ 519 

Cactus, StrawDberry...........c0..rsecee 519 

@zecum Califormicuimiic.:.ccc.ccsecceveccsestece sce 541 

COOPCEL cavescccscccessaccessenas 2 sees 541 

orcutti, new species... 541 

Czesalpinia pulcherrima ....... Seascsaes 458 

Calabacilla (Cucurbita sp.)................+. 522 

Calamus brachysomu.,...... ...... ...-s.ss--ss« ss 380 

Calearius ane 240 

Caldwell.. ieee 158 

Calidris arenaria .............. bstlea 247 

California sea elephant eaniaees  Sedesven SOSA 90 

C@aMEINS scot. c.wascacseicssccteeconccseccetaee teseeeeeeeee 276 

Walls BR. Beko ccscscatioetcasceee sacievanee ceocsasssee eee 258 

@alliburcess..ccccccscscc seen staccecaesstenacencejesetetnee 226 

Calliostoma annulatum..............::..csceceeeess 542 

canaliculatumal.. cs. ccs-conceeeers 542 

COStAGWIMN <2. sssscovecscatcsceveraeares 542 

gemmulatum -\:.......cdes-s=0eeees 542 

Callipepla californica vallicola.............cc6 399 

Calophanes limearis.. <...,..cc.s-esseaees seseeseeree=e 526 

CA@MPATUS ACUbUS..c.ccccocsereacocecetresehccsenseneees 7 

AAV CNA i. cicacsinecsasnccoscercoscesteteere 358 

DIADAMENSIS!.. occpcesascrenacessceneenens 359 

Bartoli revs. iccex-co ses cocssuccenteereers 308 

var. fongicosivke ae 358 

TODUSta, 22... eeonseeee 358 

Blanding ti ...2..h.wcsssantersteeeeee 357 

Val. ACULA ...ccsscucsecesss 357 

Clarkil..o..5.0ck. 50 -2s0iks tueaeneeteseeee 357 

COMPFeSSUS........csscncstesenecespuasecs 359 

COUGESIG cc cteecccscescescutn) sesercaeteheneree 360 

CUDENSIS:<....csecccaceensccestiecneererteee 508 

DIOGENES js, o2ckau.caescccsecssevoneeeeeees 359 

EXtrANCUS..,..c00..c.scueseeueectecsmeneaa 359 

Pe x oe, siccsccweesiee cb’e.c'sce weiss eeeeeeere 307 

POY COPS. wc senkes 152.00 Baeeeosesaseonee eae 361 

Girardianuslc.c.....vaecceccseeee 359 

PLAC oo. os soneccndvanecetecenepeeneeeee 358 

TM MUNDIS!.< .cscesacenccdactsavececdteeeneeee 359 

var. spinirostris........... 359 

JUVenilis icc... a:ccaceseescccestenecneneees 361 

latimanus... 359 

MiGCONCEIss.. cesvcnes ens cevecsssouneene 398 

Monte Znte 02s.<ssn0sense-soneeen 361 

ODSCULUS) ccs c.\-nareavenrccensmeesteeeeeee 360 

[PALM eETIs fsccsven i: coves eden eneeeeener 359 

Pealei.. ui cusceagtusachtepesaneepeeeetes 360 

Selina wcass sisecaeudceueeneranavaeetenes 358 

placidus 361 

PLOPINQUUE! «...0. ccsursisessoeseseeeee ees 3 

Var. ODSCULS), 2 nee 360 

PUDESCENS)-5s...- 02.00 ccnmeneeeasenemenetas 358 

Putman io.c. cosa ccdevsccrses epee 361 

TODUSCUS ss. cca cecewesaccacenareceareens 398 



ALPHABETICAL INDEX. er 693 

Page. Page 

Cambarus rusticus............000..20006 861 | Carcharhinus ethalorus................s0ceeeesee 363 

Shufeldtii...... 861 fronto 863 

’ simulans..... ssbde eas cateeete cae aes 358 llipaGUsts:ecacssrcsanctereseeeee 363 

loa en scccuscrcccckesveseseceseneseates 360 NOT P UTIs cesenvoacesesa-scscerccoecenes 363 

(iS a ga em 357, 358, 361 Con See ee 363 
BDICIILET ser. c.cenere(eeseecenmsctcones 8358) | (Cardamine PratenSis......:0...0cccsscaccccoosceenses 214 

DIM OSUS sesccscersacevaceectsccuccsrameasrss S6L) |) Cardinalis Cardinalis.......22..1-.scessce,cones<ssees 570 

TEOLTOO LOS rar ccseccussieccccscesssceestns 358 coccineus............ 568, 569, 570 

VGNSUIDUS tose ieee scrsssiisccccssuprcommasane 358 Saturatus ............-.000. 568 

SLPTIIS posse tcuese tve2ssvsaccsancasenaneetcs 360 IOMCUS:..ccsccectasenceacsnicenscescesee eee 570 

Wiesmann nisi es. ioc. es. cccssnsedsece oss 358 SACUPALUS sc ccccoosccccceesse:seccvescchesst 568, 569 

Wamote dell Montes... ...2.......0ccercccocccosecesces 501 WIN PINIANUS: .ecccsnsaencsccosscenssscresss 569 

RECO Weeres eascaceevonccsvaiteescatesest=cree 501 | Cardita (Carditamera) subquadrata. ......... 549 

Campeche Bank examined .............se1ceee8 G06 8 | ROATCUIG G2 Seccnccnccci+-cciesee seen cenatesrae casereseeanseseO 40000 

WAIN OLOMAte=-c sc saceseeclccscuvseccevccessccccsareenenece 256 | Cardium quadragenarium...................00 548 

COATCUALAT..cesecccseccctdetecsusstea= aren DHE i) WORE: cccacesesocscasascssscccsesccsecdsoveccsauccasseessecace 234 

VIVRE cc ees edhacstascassvereestaweeeensss 256 MUTA Secs cceccesses 220 

Campostoma anomalum........... ..+-++2, 15, 16, 120 ceryptocarpa deve 220 

FOLMOSUDUDA es seesssessasesssesse= en 120 TNO Wecsscsez-reclececcesrsecscsomaace esc 220 

NURS ULM seenensencuncsseseccnsassasecs 120 rigida 220 

OLTMAUIN.. covssasc-ccsereeseecceesces 120 | Caribbean Sea crinoids........ 628 

Camptolaimus labradorius...................0005 250)0 Sern nn NRG CRITE Ts cerecoececcendscces 83 

Canace ....-......-.0000 Pecwetsdavecasensecncseccesacescsene 409, 410 meduse ...... 397 

CANAGCENSISscc..ca-ssicecsctcevacscsccesseoses SH a MCALMIUION ieccccccrccaesaesccnenees 

Pre TV VIN Deecesecece ce csee caees 355 | Carpenter, Dr. P. H.... 

obscura. TUlIZINOSA. -....5..105...0sc0scc000 Sdn RCATPLOGES DISOM) --sceccessocscccecerscecenccoceseecescen 

MICNATASOMecrssecetecco cece esee 355 GamMalisiis. cicescrasscrocecousrascasccaearens 

@anachites, NEw MAME «2. ....02...cssscec--ecssseeee 410 Wim tedss::ccnescccecst--te-seeoesaseseeseses 2 

GaMAG a GOOSEyecccserscscecrecccccossacsccedendeesscospe 249 | Carpodacus PUTPULEUBG..............sccereececsecees 239 

grouse ...... Eadaunceehestoecseccacsettdeseucets DAR MOLSON WL dl csesssoecsaacessecesecaccess ssoreeeesaeaacee 56, 57 

Wanaore (RUMES/SP:) io. ...cc-..c0s+<-etatscorsace seus Pay |) COP yarerns 18 df eee ee anocoacuccoooL eee or ck ee 588 

Canatilla (Ephedra species)...............0...0+ 504 | Cary, Col. Archibald -.............2.00: csose-senessre 79 

MUSUTTID VEE Lene ce ena vasedescstatdeconessse QARM MC Ary a Oly CoLOTUAIS ws ccccsesecsnecscconsrecaseesreere 458, 506 

Cancroma cochlearia..... OSM Cary CHIUMGscscccersccsescrssrescepevtosmassar eens 274, 275, 277 

ZEIEGOMIssecsercnedsestose 104 O@XIDUUMe  vss.coyissensoacecdessssecioneees 275 

new species ... 93 FYVETUUTTINIING Sse eeenacacccepecusnescesceas 275 

Cancromidz of Costa Rica.......... oe 113 TN VOSOUS cesenceececespeceeosssuscecens 278 

Oanthogaster lobatus ............:ccccescosesseceoess 393 (Ovatella) denticulata ............ 278 
Capitonidz of Costa Rica .............ccceesseee a 111 DOLSONACUQIeeece..-oceneeaceates scatnes 278, 284 

Caprifoliaceze from Alaska oo... cee 216 (Phytia) myosotis ............e.c008 27 
Caprimulgidz of Costa Rica... seseeeuel09, 110 | Caryophyllacez from Alaska..............0+ 214 

Capsicum haccatum ............00-+ FSIS a @ASSIIN IM ecacsecsnccossrenceescccessedsseancsnstdanccnere 34,76 

WATAN GIDE: .26.2-~--050>-0-+-s ™ S7OA | CASSIODEA: ccssersstsececsscecucenssevescecccnsesasusencteens 398, 399 

Carangus marginatus.............cccccesssseeeerees 374 fOTNAOSG oo. sisccestassacipacsccsscaseceevese 398 

MOAR oees Seance cee sSanee ddaveccedt atcee-coctcerestsrss 203,394 | Cassiopeidz...... Re Ce ae 398 

ELUM IAUS eowctodscccseuctereccsaesbecssasersnce 374 | Castalia cincinnata, new species. .............. 43 

WOO PSsresteesce ercer-ceeccesacecoceteoetecccatece BA Castel a CYOCte 3. v.csscocecese.éonsccaccceeccsacstantoresness 515 

GUT Y SUS! cscteccscsenceveccscosseccoroccesess vance 74 NICHOLSON ccs-.csseccsscnssecescrscuecesesscene 531 

Gaballs Sm ctsstecceecdeteccpacsectossese ese Ve | (CRM KEST On yea nocsn-econdceacoocstoecdocaccecoscesoder 201, 207, 395, 396 

Fs CIMT US esseceeracecosrsresesnccsssecsesesccce cess) S74) i Catia t-hea diicccccsssccsccensosencersecnessacene-ttecers 13 

GOYSMIS a csecsstccccececercctecccscctiesececevces 874 | Catha palusiris var asarifolia.................00 214 

RUE LIM eeeere secs seecacedesse ecadactesaceustecnace 374 SiDIVIGAissarcsccsvcesenceccese 214 

PIAL Desctacscece csteese-sacte sccesavesWacecece's=> 37 Cathaxista DUTvO waaay e-cssssceaescassecescereeeses 35 

NEP OSSccoec crocs nc ons ckactvs sonetevaneeasmeses 874 MALU LOIN A) rccvescnccsoceee-secassse ese 35 

MAN PUSi-ctsscecssct secs cccusesesenCrcsetercose-se 904 MM@athartes atratuses...a-6-.cc.ccsscesecaneccoresenctoene 30 

NAW Sircccarcvesesssvcosseavevesenececstectsa0s2 ace 374 PULL Aseeeatencer ase cnc shansnrnoacancrscoasteneasimtod noe 

MOU CUIUS eee terraes sabe neon iesaeciend Sieseceee 374 IDUIRROWAS MUS teccceeceseseacessesoaeascree 34, 35, 36 
MUU IS ce cctecsssswatwcs ees stercceveccsecsverss's 37: and urubitinga...... 34 

INE] AUUP Y MUS tases sedencanea(ePeccssccssseccosses 374 ULGIL ON GUNN PE .ca oc asnecesvevscwscvessscorenses 34, 36 

OTCHOPTAMINIUS er. cccdndoasescustacsesceseses 374 |. Cathartidss of Costa Rica. ............cs.scoss-sse 112 

PANAMENSIS Ge. .escschscccsaue ss locceSanee teres 37 Cathestechium erectum. .......0.....cccccccccsssenee 529 

SPOCLOSUS exes ceases ccestachecve Gevtesscssuesaces 374 INV E XAG seeceeeeerene 479 

WAN CUULS!.saecsei iv sictasends acuavesusectesecss couse STA MMC ALOSUONM GLC eccseeeetecnsa-ez222<oecocenessseeesoreerre 119 

WATASSIWS:. Fos stse-2 2c sesS Acne scetealeeeeusesd 140 of Girard identified.............. 118 

WArChATIAS, j.cicessiatsescsscessteeesweees bachceas Seca vers L29F i GatostOMUSareOPuUS.......csccssceavcee) ecssaecyeses 120 



694 ALPHABETICAL INDEX. 

Catostomus bernardini .............2....:..0e-cetee 120 | Cereus stramineus ..... ......... 

CALPIOR at entivecest ae scnresensececeteceres ie: | Cerithidea Sacraitare-cac cccsteenccsestecaneestereiee 4 

CATOSEOMUS) .cccsccecccneecrssteccsceees 120 | Cerithiopsis assimilata .........00....6. cpsedndorce 540 

elarki 120 | Ceropsis minima... 549 

ENCLOSUS.-cacenscnecleness newest scoves 120 | Cerostoma nuttallii 535 

UNSSC Sseseareersee= FoR ere Nar Ad, ies 120 | Certhia bahamensis 29 
INSIQMIS < f0<0-tcscesscccsecessescsessecss 120 bartholemica 30 

JatipimMis’..<2<.c5ccsscaccescceversceesse 120 flaveola............ 30 

MACTOCHEIMUS 2... .cccesstcssesessses 120)5}) Certhiola valoip wlanesc...sceccceseesscse-arereeeeetes 30 

Occidentaliss..cccssscscsecedesacssseces 120 SOTAGRS co oscecc aes coccaccencsacseceReceteee 28,30 

plebeius... 120 bahamensis .. +27, 29, 564 

SUCK A Sees sssehoteacacovectevsates cers 120 WAIT oes. ccc cccseases ee eee 29 

GOLES sc. sccevesssccensecerevent 9, 11, 15, 16, 120 DAM AINIVOTE Le secon cconeecssceseoe estes 28, 30 

Caulolatilus affinis 386 barbadensis 28, 30 

CHEYSODS vevercesecrsiesrn-ccoe-eesnscee== 231 bartholemica 28, 30 

MICYOPSE...<50- cess jedase desuiscacsssss 231 CADOUL. boc .t. eco cscaccas, s-cenesearsenmene 27, 29, 564 

measurements of...... 232 chloropyga....... pn sussehaieaieeneenantate 28 

NMIOCES| ON See cceessccussseese20, 2Oe, ChlOropl yea. Wc. ..cccccsn sceese sore me 30 

PTI COPS sere necige seweiinever sway sece=ss 386 CHUSICG Snes scpcvstecsccceseeeeectseeeenereers 30 

Ceanothus MENGlED Ue rsececcese cece nsteetee saree: 509, 581 columbiana............... Scoscneeneceneete 29 

Cecidomyia destructor....... 413 dominicana. 5 3, 30 

Cedar of Guadalupe Mountains........ ........ 486 FINS UM Moe cscacesese-csecoscesuereereee 26, 28, 30 

WelISTOCCIMENtAIIS isco ie cccses ccesnete steve cccsesmeceas 458/506), | 2  new/ Species: -nc.ce ses 25 

var. reticulata............... 506 28, 29, 30 

POAT. 220.2 sdacsece eceesesescsesosisscxoes 458, 507,531 var. portoricensis......... 29 

FONJCANES j.02<: csecsccscscscsssccccsesess 76 frontallis (ic. c..cec.ececsccccwocseectseee 30 

Cenozoic and Mesozoic types, list of......... 290 GUIANENSIS..ccsc.ccccwascoscosseceeens us 30 

Centropomide .. 376 key to species of... ff a7 

CenbLrOP OMS eee. cacecsesscescncessessarevsstcsnceseoseds 394 luteolaics. i ccAccstesececseseeenlorceneree 28, 29 

» armatus...... SEDORIDAGETISON0OOG030050 37 IMAP TIILOSEVIS cccccnscessccanssecssesneseen 30 

WUTOUS) secs snes coccssiecseecteeseneestse 72 D042] (0) aREE Eat eerRR EE RECOM cCctbonontcccc 29 

WMMCGUUS": 5 occssiccstses ssccaveas ssoeesss 376 IMNAPUSCUIA. -cocc.nesse seacelacseucteonereses 30 

MIP NES CONSrestensssescierseccecacseces 376 MATtIMICANA............cccen-seee roeeee2Dy 20, OO 

pedimacula 376 IO XICANIA) sssccescocces-cercceteeoceseateeres 29 

robalito...... ... 376 | a, Mexicana .. 27,29 

UNG ECIMA)ISG cscsccetecesouaeueeces 37 8. Columbiana .......... 27, 29 

UUMLONGNSISsy <ce evens cestoncaseeees 376 Solumbiana........ batpico 27 

VILL Siees-catccsenessecssvoetsestcesnc=s 376 minimi. 30 

CeNntropristis AYTESI .:........0.sccsecscecccsseresssers 376 INMINOD ss occececceceruconce sh o-ertncecest eee 29 

macropomus.. 376 MONOLTAPHVOL «2. ccssresscosens-ceeeeeee 25 

WenbuUNUSVULIGLOMS sscccsocsecesescsoctkccese-ceeeeess 305 newton tensile aseteteres PoE RIPE A 28, 30 

dubius lee? ..... deavies ; 575 peruviana ois 29 

MGCL oyees sine nave secactecdsus cncsesceseciesses “BID, 576 POTFEOTICENSIS: 3\..2.:.ccensses cessctenetes 28, 2 

SGU DLLVENEnIS)s.c.cscnlecsenennees-sase-2-O COROT A Saccharina.....0-.ssscc-scesneeceeeete suesee 2800 

pygnieus, new sub- sancti-thome., Bp eee) 

species 576 Sunde vallicrs. nce seccecexseesesesaeeee 25, 28, 30 

uropygials. ia) NEW} SPECIES iar. ee eeneenneeneeeeseee 26 

Gepphusieryllericcvec.cccssccueestasesesscceececsstaccs synopsis of ......... wodisa ce eee eee 25 

WISN es ..cee-cse tricolor..... 27, 29, 564 

Ceraphron destructor WSrthiolse cst ccsutesonececcceestcorees sesoeesesnenes « 26 

Cerastium alpinum, var. Behringianum.... 214 | Ceryle aleyon.. os Sasenrees 242 

Fischerianum.. 214 new Wert Tania : 621 

vulgatum, var. Behsiveranaa 214 stictipennis, new species............... 623 

grandifiorum..... 214 | OVUM eens ectee set censeeseateee sddeaviaaneed 624, 625 

Ceratichthys leptocephalus ..............0...06.. 127 | Cetacean skeletons, method of making..... 682 

MUGENS A eiss scsi serve isccsiscsesemesteses 6,127 | Cetengraulis mysticetus.. 367 

DPLOSUNEMUIUS See eee ereeaacte nents 122 | ‘Chacate (Kiramerta Sp!) i. .1.cc--se+csccecercvensues 522 

Sterletus ..22c.cccccsccescetess<sueoss 122 | Chaclacayo trephined skull.. ...............05 410 

WISTS eeeclecccee Reet 3 | Chenomugil proboscideus,.......... cscs 371 

Ceratodus......... 158 | Cheetodipterus faber.............0.....52.-.-cecenesers 198 

Ceratopteridce 365 PONALUS!:..necesececencose cenanteee 385 

Werdale mon Hass nates tcessc-sccssscce st senssscstees- 390 | Cheetodon alepidotus.............cccecececeseeceeees 198 

CWerdallidse ices ..c.2-cececeees SOECONCHELS TOLLED 320 faberz...... é 198 

Geretis Gasyacanthusy.s.c..c-- 0-0: occrecenesencasoee 520 WUMOEKALIS: 5.2.01. secure ae ceeeeeenemente 385 

GUD S ee ececacceseceseceeccccescees oescemeeaacte 520 TIE FINOSbNISiccs0<.2-<-e see senentedeenmeeee 385 

CHNCACANUNUS i acrcesssscareacacvsscccosrceess 520 | tTIOStOLUS., .2...-coon neces enceatoetrennen 198 



; ALPHABETICAL INDEX. 695 

Page. | Page. 

BGHeetOM ONG is ook on kes sncccbce cee cecckutceceeese 385 | Chromodoris californiensis................ cece 545 

(OIE SI) Oi schy SeeeEeE REE CEEEEE ERE REE ett aA 33) | Chrysactinia Mexicanay...:..20...0:cddc.cesesescne 523 

(Gime Kel to b 6 Ea Reon Hone ence eee Re RCEE EES ere orter een 4V9 FV Chyrysallid a umd Qincce. covecscteecenceececccesosescct 540 

Gina ler er WE MVE See sonccessaccseedesceecteten ences 89 | Chrysanthemum arcticum......... As at dee 217 

HAMAS ROR YVUAs. (ccsivs sisstiee scsncsseestseehoenees 548 | Chrysemys marginata, shell of.4............... 684 

SDIMOSOsececsss ccceesee tes cceccovssowatonsacudys 548 | Chrysosplenium alternifolium................ 215 

NTO SEL s eetiacncs scstecseeececes soseesncee sea serdeate ls 368 | Chrysotis xantholora.............ccccccsseeeeeeceeeee D77 

CHAN OSYCHAN OS's ertis cocnnsecvesdsvervsAwtecrstences 368 | Chub 202 

Chapote (DIOSPYyXOS'SP:) ii eci..cecccoscanuseccesese 523 16 

WRAP PANEL TCS carsecscseci.venwcccssewse vouractens seceeas 514 16 

ANON GE oe lee ccerses, th vadenascnbearsvassocteesses 157 | Ciconiidw of Costa Rica 113 

OGharacodon furcidens ......... ..ceses cecoesecsee 368 | Cidaris tribuloides........ 84, 699, 611, 617, 618, 619, 620 

Charadriidse of Costa Rica................ceceseess DUS s) MCin chon anbarkes .c.-545.015- os coveseasseotentescocten 695 

Cozumel. .i..54520/ OSL! Cinclidse of Costa: Rich.....ci0c..scossesecscesestees 105 

Charadrius! dOMINICUS «.5....<<.csccsasesssceeecsses ZAGA MCin play Mat Utes Lo-jcssccocssteveeutenes Gavciecvacnens 257 

SEI LONEOT VEL TISNOS ..: << cccske so ccnsbocwascoueteass S#iimCionellaracicul acs. c weet ewes ea tewccwececee 286 

Chatard, Dr. T. M., analyzed rock............ 32 | Circular number 32...........ccccessseseeaeseeeceeees 639 

Chatoéssus maculatus...............cecsesesse scenes 206 ODrssacsiecnsaendsue see fs pecewee asec 679 

. Punctabuss:...AescGiyveccstcwoes ses 206 | Cireulars forming appendix....... fe dente tees 637 

Chaulelasmus streperusS................c.ceseeeeees 249 WM CIRCUS UTA SOMUUS!.c.ces.reseeeanes-seecoestseesucenetes 244 

Chelidon erythrogastra...........:.cscesnsseeceeees 2398 (*Cirrhitesbetaurus......:ceshiscecssesedeacesoeees B81 

Chen hyperboreus nivalis.....................066 248 | PIVULALUS. Rh ek atest 381 

Chenate Mountains, Texas, vegetation..... AOZaWeGirrh ities, -sc..evssesesoocenes teeseeteceetcn carte aie 381 

CW HEONGEISPECIOS ie. scctvacsseeestaseaieks scentes cncsdess 126) sCitharichthyslabifromsiseoeccenvaesceuees seceoees 391 

WherapsvPreissili; ...c:.cc-sssccttsesscncsesecceowces< 361 | OVENS FAM fies aeectecatessestceees 391 

CHETTVNCNOKC i ecasesc-scnsosevncevesvedereasvetbsecentae 512 | PANAME DSS eccecse cae vecesee ede ee 39L 

Chewink 241 391 

Chickadee, black capped................sc0eesee0s 236 SpllOpterus icsseres aces ssscccescsses 391 

Hudsonian ...... 236 | _ ventralis, new species......... 592 

COLT Sia hhe (No eee Ree 274.) Citrullus vuleanris:......ic-cscse vae Soule te near eaeees 522 

Chilopsisisali ona .c2.c.cssdecccvescssse cect esgesecsees 524 | In{DOXAS: i <0..4.0.c eve ee 472 

Chiltapin (Capsicum sp.) 513 | City of San Diego, schooner, took sea ele- 

GRD Oe esac sk cde at ece oils c cesses eceeedeseueeseeucesis 498" |" | PHANtS. .5ic.vcsedtecsh ones d uw scceen eos 91 

WVU cae caves neaie snecectteccccttsranacaceecess 458 | Cladocarpus flexilis, new species............ 447 

Chisos Mountains, Texas, vegetation........ 494 | Cladonia gracilis, var. elongata, forma 

COIS WOElL Hs): .cevsdessssrecaty sueades scdeecandee sen deees 416 NUM CY OCET OS: .vccsscus saccsuss,asacnsaecsucotvarduconetes 221 

Chiton (Callistochiton) decoratus.............. OAT Clam SUI A. ..ccconsses sees sadsevshocteeacddalenccanmeaeaneaes 409 

° (Calloechiton) fimbriatus................. O44 | clangula americana ........ wesaseses A 250 

(Cheetopleura) hartwegii............... 544 AS] ANI CAL inctentece niece tecscoseceees 250 

LOMGIONS Hyer ce ecctices socauissseavjnceis ssiascaevesex 543 Clarke, Prof. F. W., analyzed voleanic 

(Lepidopleurus?) pectinulatus ...... 544 | TOCKSiicexcosrsocleees sieas sieeduasicsasbacencewststs 33 

(Leptochiton) nexuS...................000 544 George Hc. ciie.sieacecesetasssece 213 

(Maugerella) conspicua...............068 DA4 | Clavai........scesee siuuestemsedeeseasevees Rissictestee 347 

(Mopalia) ciliata............ AAW Clear! Talc oi see casensceccsecnn ododessonsatsenenectee 16 

lignosa, var. acuta ... : 0445) Clematis) Drum moneys stcccsasccecssasecansets 459 

(Nuttallina) secabrav......... ..ss00..0-0s 544 | Clinostomus affinis.........0......ceeee 127 

(Pallochiton) lanuginosa............... 544 CANOVINUS .s..c0 ges sn2oescedeuzers race 127 

DICCUSie.cieccsncsevsevincnsasceniuscbusUsedsiececes 289 fund wlOIMes vee. -csccuveceevecetexe 127 

(Stenoradsia) magdalenensis ........ 544 | Cliola and Hypargyrus identical............. 3 

(Trachydermon) dentiens.............. 544 SUORENIAN As. 2. sc ccegedote cee: psecnieceaceaeeee 6 

Chitonide from California......................+. 544 COPOK A. «cscs. conetuccievedasebsvacvedsetcscsencs 11 

Chlamydoconcha orcutti.............csec0ceceecees 549 ULOSHIS MA, .: 5 5.026. Oedecdesdaes rote. ee eeetse 124 

Chloroscombrus chrysurus......... -....... peoree 204 VGLOM cpics toes cose cohorssstunaasecnetvet ieee sunades 122 

orqueta............ 375 WAP TER ere ccct cn teen Sua Me een aware seeeaee 3, 16, 122 

Chlorostilbon auriceps ...,............06065 A 575 Vivax...,.... esaaeeces deme taeacdaessevsacvasdyaness 122 

CAMIVetiiy sis. cess DTA OTDM OILVICOLA TIP ANIa-8, 6. ces <sssst-seeccadoancens ecaaesves 239 

POLMCACUB..c5¢-+pheresetescc =e 20074, 575 | CLUpeas .........scesee reese sseees vecteseseceseeesesnesonens 208 

Chlorostoma: HrwM Wea. sos sec cekek scans, concscsee 542 OPVIMA)-creiceercncceccsevcs sce Uacteuitovcoussca 206 

ANE DUAL) cise scacvccaeessoctcueseaceed 542, 543 stolifera.... 366 

ECU Ee SA seats catcher seesacee 542 DIISS Hee cr scesesnsie-serncccesproteceesecmacs 195, 206 

DLC EN., -u. sc. nesecs<sssecceesenccces 542 ANI SSN Bs. icks~ ones sos bee gasesseecesesscepeiere 366 

GHOKE CHENEY sc cc eccceisevseseenses soceeneesesetocuelecsles 512 ViETIAMIS =: ccctccthcotesensstbaceocstert ieee er ene 208 

Chordeiles virginianus............00.cecc ee DAD OMUP CIOS rtecacecieerecsoetes coetewttaacavedacesssteseneant 366 

C@HOEUSICICR GPU oo... tudenctencests seerdleqssesascseess 5386 | Clypeaster Ravenelli.............. sseaces 614, 615, 616, 617 

Christian, Vell Nea Se netraccceceussccteeacesscecs 80 subdepressus........ senaaed 614, 615, 617, 618 

Chromis atrolobatus .......... Seeeearecscreeseseccsee Soom eC INGE Alocessccasscsacarsencsdsesocessesnatenererseewses 543 



696 ALPHABETICAL INDEX, . 

Page. Page. 

Clypidella callomarginata .............c0.sseecces 543 || SContopus VILCNHs....2...ss-sevcnccsass sccserereerere noe 242 

Cobitistheteroclitus.. ........2.ccc.cccssecatocsereseses 204 | Conulus chersina....... 268 

Cocculus'Garolimus 2.2. csc.cs.ccesscee eee ay 525 gundlachi .... Ke 268 

CoccyZUS AMETICANUS c.y-b:-s0-ccccenscececketacses 242 stearnsi........ nce an 271 

erythrophthalmus ..................0. 245 | Conus californicus 537 

Cochlognathus ornatus.............. 2A WN Cooks ProfcAndc.ccssvscstescesetesenec tee 420 

Codoma ornata................ 1233 (Cooper Dri .ccscee tess Sa owscesocuce ssc <sssnse seen 405, 541 

Vittata..........00. 3 123 DUT (ac ocess es tau seciactucesians Caneess econo 23 

Ceelopleurus floridanus.... “85, 612, 617,618 | Cooperella scintillzefor mis 2.0.0... 0.2... cece eee 547 

Ceerebidz of Costa Rica.. 1064) Coot, Aymeri cam sarcecrsceesececeteseeee ee eee 248 

Cozumeleare. scene eee 564 | Cope, Prof. E. D ......60, 121, 156, 153, 159, 212, 213, 555 
@Wobns Prot Merdinand 2...ccssteccs-tsacttece <acene 421 585, 586 

Colaptes Buratusy...c5,:-.52-:.cs+ssscdavmvecessac-s=s 242 | Coral bean, uses of...... te eee eee tie 500 

Colardeau SD rAiStshy tern accsserscsncecs ss see 621, 622, 624 | Corallorhiza inmata...........seccsercccssssececrsce QLD 
@harles\i72.)4e-s0.c=: foe Dasha aN nr 625 | Corbiculide. .............. 289 

Colima (Xanthoxylum sp.)...............e008 oes 515 | Corbula luteola ......... 546 

SOMIS CUS etesnertachannodesccreesmescannnaeseenc-eenedaceets 9 SPiscivccneaeesne 546 

PALIGtALIS Sree: cs socccteshesss sossvacceousees 31 (Cordia, BOiSSIGLils....cc..:-cosceeceeceeset ee 510 

young of Pimephales................... 39 |Cormorant® commons) ..cscrssseeseesasseeeneeetees 251 

@ollins;|Capt. Ji, W'..5..<<.0. s.<ssear erent 560, 607 Double crested. ..ci..scsesseene 251 

Colman,Commissioner.......... aie 413 | Cornaceze from Alaska, ............2ss000s00s Arcos 216 

Colorado Basin vegetation... =1:403,,4045)|) Cornus @anadensiSic.csesassdseonseere eee eee 216 

@WolmbninialMEXenSis) <i. 0s: wascsinasarneeseseecunee 457 DrEUMIMO NGI veea-osecesesenseceses peacten Es 458 

Columba leucocephalla..........00..00.c..-crccsoss 561,581 | Corvides of Costa Ricai........0ceccsnce co-sseees F 107 

Columbella (Astyris) carinata..........:........ dev ||) ‘Corvina acutirostris.....c.o.-.-<sseccccecceeneesters 382 

12 hes bere eases 537 fULGONS esi: dees nesseensonmetseeeeeeetrene 382 

tuberosa ........ aac sees 537 OPHiOSClON:: <.<s.ccccssesceleesatteseeeere 381 

PISCE LR sis Hee aha cass se sesees Syacess 5387 | Corvus Corax CarnivOrusS .........0000cecensereee 241, BOD 

Columbidz of Costa Riea................ edekce sens 112 sinuatus.......... sbewesnearsenspeeees 395 

COZUMEI  Trccsrecsteaieesencoeeeese 581 frugivorus sas 241 

Columbigallina passerina............0..:.000.ss008 581) Corypheena hippurus)...-c-:.ce<c-esssessveceeseacees 231 

EUS POMMIS..cessseeessceee d8L measurements of..... 233 

Colymbus nigricollis californicus....... 356 notes On.............2580, 232, 685 

@omman(Bumelia)sps)..t.s:2..ccescesereecs-seee 524 pSittaCus......,:5...sesecsscsssececeueas 194, 195 

Comanche Creek, eas, eeceiatont: Sas 467 | Coryphzenoides sulcatus, new species...... 596 

Comeau, N. A.. avavecetossacvastecasestess'sscesasenees 250 | Costa Rica, new birds from..... .....s0-..cseceee 23 

Commander Taieade Ristene of. sedans 584 birds, catalogue of................. 104 

Compositse from Alaska) ..........ccree-s:s0cceses 216 families -Of¢s. ....cc0-.sqscses @ 115 

RexasieCONOMiC!e se -iesescecesseee 522 index to genera of...... 115, 116, 

Commpositesiof Mexagner, onc.c.cssessotese- cece 461 117, 118 

Compsothly pis AMEFICANA ....0.s.se000022+0--002287, 000 | COSC) .2.-csscvs-eesaseeiteess dsvencabashioucecteeeeee 145 

Concho Basin vegetation...............ceseceee00 5 463 Cotingidas of Costa mica savinwek ca naaeantechieceened 109 

Wondalia Mexican aiis.c.ccsccscacsscesessosetvecseece A 509 Cozumel...... 572 

ObOVatal.c....-.c60s-e0 457, 509: | Cottogaster.....nec:.0ce-sssecorssesneSessascuaseeopetees 69, 70 

spathulata. 509 Copeland yh, «<2... <csscssssesescceatesn seers 69 

species for hedges 531 | Cottonwood.. siawbsceaseless cabehoneres cWemeteaesines ce SOME ey 

WONCLONs eecsccseosve obcensesttsseceeec tare seatee eee s 512 on yeuries mountain bscaedesascees 490 

Conger conger............ shbsbesdageabay Ss oleedeuseess 5 870 | Cottus...........000 ocisusa nes ceapnscepbanscestsdeou Semmeecees 166, 167 

WON LAR ere ncake ieee canted os becca EES vee 369 (Acanthocottus) anceps.............6... 167 

Conifer from Alaska......... scuvewanssnanaseiees ee 219 PBNSUS tors oqeereiesc<ed dcbescabanieereslaeme Avesejeanbe 167 

Mexas (ECONOMIC dc. «cee esis: 503 bubalisand C. maculatus identical. 166 

Conigselinum Fischeri....................c.00..-00. 216 IMACUIACUS)..<..cce cosas desesneneceeenenseen ie 167 

@onodoniserriferiacseeiiescse ee si) Ba =C: panalige 166 
Conolampas sigsbei.............. eaueasteavectsecsaase 615, 618 SCOLPIUS. 550s <c-cossenosccccac! + aeeleseessnenees 196 

WON OVWLUS He. ccecasiedacvecceiauadesodasee ccc 277,280 | Coturniculus Mexicanus....... Selesascaeeesaieeeees 99 

COMMOFMIS | s..00 css. ceeeseeves 280 passerinus 355 

denticulatus var. myosotis........ 278 perpallidus......... 399 

PLAVUIS Some cet csc ececta yack sche ane ‘ 281 savannarum passerinus ...... 568 

(Ovatella) denticulatus ............ 278 perpallidus...... 568 
WONTAGATIN EAR Worctscessstontdecseccusvssfottee tinct ..299, 336 | Coues, Dr. E ...235, 236, 241, 244, 245, 246, 247, 348, 249, 

Contopuslardesigeusi::.c..co-cestcnes sve coecee, 21 252, 253, 360, 405, 625 

DOrealis:tc...s-<see0 Secceacensest tree cane 242|| ‘(Couesius dissimilis...:....:-+cc.cses-<acaces-cerepaaee 122 

MEO Wi SPCCLOS Ole cose votes tesco. eaece ce “2 21 Milner . ...5.. :csteccsdevssseeaecer eee 122 

pileatus, new species.......... Receeeee 21 | Coyotillo (Karwinskia sp.)..............-ss-000-- 509 

MICHALASONM reves sccesccestecresescs seve sts 21 | Cozumel birds collected in 1885..............6 560 

sehottii....... nadechue sec qcceuedseceliccerssess 571 distribution Of,..........0..00- 4582, 583 



ALPHABETICAL INDEX. 697 

Page. | Page. 

Gwe MSW MAW sseic sees. .5-- wn ewancte eww cacusieve 94 | Cyclorhis flaviventris...........000.:06:s::e01++++-066, 567 

Cracidze of Costa Riea ...... Hye en ienee Sento 112 | HINS WELNIS ie saeco yecessicsaescctsevacecseceet 566 

(Clopathnob y=) a oetatee eeesa sense ene ansoce SSL | orchrocepnalay............ ss.c0.s...cs>st 566, 567 

Crain, Wr Manis Wi. 22... ia..c.cecceveote+cesens 180 | Cylichna incultar............-:.0..cccncccceeeecco seers 537, 544 

Meee OU C cotee seat ote asuus sr oc-cn-sscccsscs evscearseree 168 | Cymochorea homochroa ...........c01.cceeeeeeee 356 

Cratzeous Subvillosa..............00....-0sceceenes ees 458, 512 | MEUCOLENORIys wrececenesossiieoseesse aes 253 

ROnePxs Ol ODI COLA tddccanscceso0js-sapccee+anaveecs on ceesene 581 | Cymipidae............-s0....00cceeeneeeeeners me 419 

Creeper; black Bn: Ww hite.. ....236, 621 | Cynodon dactylon.......... 0... sees sceeeeeeeeeees 530 

BV AUN SATIN AIG eee ecw cc ssacwscasescsmoeaerere ASQ || (CyMmodonar .......-...00cc.eecccesceee vecassnnenocneererersee 347 

Creepers, new Antillean honey................ DMG yO ON tal tccestseeues eeeer eeracneccaaassseasversceo tere 

Cremnobates altivelis...............cccccscscseseeses 390 COLD RCLAL ans sessesscccteensescas Ae 346 

HMPOL LUIS! ..-cos-- <sesereseeees 390 | Cynoscionalbun....... re 383 

monophthalmus. 390 maculatum 201 

ROE MTCLCH Ain cocdaics box ce eateas oveesscceatsscsescosseeecuns 72 ‘ othonopte rum : 383 

ORE OSOHC IO USMe ae tececcsstkecadcccstacasudlcessvecceveters 514 PALVUPIMES!. 2... sce -ceccoqecmwinaanenesssi s 383 

We piGu MAC UN Cals. ..5set.cc.sbscsossavenastenscares 539 phoxocephalum........cccccccce 383 

dorsata, var. lingulata............... 539 reticulatum 383 

MAVICCHOIDES:« <2...c.cs.sescenssscrers 20 539 SYD sieeeeccat cesteresensaaresaseasesssavsnesiencsas 383 

RUUD SU ETS os csets cosets ecteeaucessetesse 539 squamipinne 383 

TUL OSA eh ooo ee ona ee ree 539 stolzmanni....... 383 

Cretaceous fossils in National Museum.....298-325 | SS UNLEMMUUU y see ctececccesenasecsseaseseses 383 

RO eau Ceres Oe nee ernie fare ere anes 203 | CY OM ..cccceee ceceeececcesess eeeseenteeeneetecesestsesseeecaey 226, 227 

Crinoids, stalked.. 328 | Cyperaceze from Alaska..........-cseseeeesseeeeeee 220 

Crocodi'e, preparing skeleton of 685 | Cypraea Spadicear ...........c.cceeceeeseeeeeeeeeeeseeees 537 

Crossbill, white-winged................2.:--ssess0 939 | Cypress along the Salado, Texas.............-. 475 

Crosse, M. Hyppolyte.....,........-.-... ..-- — 287 | OTe Vc espns OMan Ine eee nen nahn cera rt crystal 

Croton corymbulosus .............. SRP MELON 514 Cyprinella AUNAULOSEAMMA eres on dese ssagesssseeeneeeee 5, 124 

SIPAUCOLCTIS Meee een 514 |- eGkawiltilsesccccssrscsseeaitenescneee=ns 12¢ 

(Chee lcagay beg) CL genes eepoce Re aCe Snee BCRea Cee 577 | billingsiana.... 124 

suleirostris... - 577 | Ub alin aivaeccscaseescnsecercosceccnassnas 128 

ONC ODIEMOM Gere se-s pesese sense suesizse.s ots ceansn cars 241 eallinra se oneeeees 124 

GrieibulumspinOSUM.....22-c-0:. .---02<-<c-seeeees 539. | FOTDESI: so. sccondsnosecnessnecee: eon tas ea 

Cruciferze of Alaska......... Ba soesd seat cites sce 214 SUNMNISONL.....eeeee ee seeeee reetecesdene 123 

Crustacean allied to Homarus ...............668 167 VOPida......cceeeeeeeee coeeeceresessaceeres 124 

Crymophilus fulicarius 248 uTreXo bil o 100 0K 3 E: een aneEene se erneecreeaarener: 124 

Cry ptomy, sv) CAILOTNMICA:....0.5..26--e0r> sean -es-0s 546 lugubris......... 12 

Cuba, new Pempheris from....... pee e ieee 229 LuxilOides ...........eseeeeeeees tenceases 124 

@uckoowplack=bill ed acteicsctiectessscseseencceves 243 MACTOSLOMA......0cecceeereeeerecetees 124 

yellow billedsssrcessessectseserscsaersere 242 NOCALA...e cecee secre ceeee ee eter eteeee 12 

Cuculidze of Costa Rica .. a 110 SUAWIS:...escccs ga sstaoaseuansoslaateeeeees 12 

WOZUNIE) aes sesssecseeen ste aeeaee 577 texana....... 

ONGC bbs PETENMNIS!.....2...cccsesesssicssccaesas sees F 922 umbrosa 

Cucurbitacez, Texas economic.................. 522 VENUSEAL. oceeee cs cee ceeeee eee aeatee ree ces 

Culeolus Tanneri, new species..............600 447 WHiIpPleL... ses eeeeeeee ese eeeeeetee es 

Cuming, Mr..... a 99g | Cyprimidae.........eesceeceeecceceseeeeeceeeettteeeeneesens 

Cumingia californica............. seehee Neaeeiteciees 547 of Girard identified... . 

ao oMalClipid O/sersesstaseehcessdcsseseeioescesee 355 | Cyprinodontidee............. San Ueenace dee eva dsocseseeess 

Mallidicinctamesesee ss setae en SOD Cyprinus aMericanusS ............sseeeeeeeeseeeeeees 7 

PIII bez teeces- cons ce sacescusecseseateer <n 355 COLMUEUS..0.0.. see eseeee veeseeceeeeeetees 5 

Cupuliferze from Alaska...... Soe 218 megalops ereee BC COOCEEL Doooucacoracaag 5 

Texas economic...............0.--. 504 sucetta.. o 19 

GERGSOW Fo escedenpesechtvascestesseuisessinensetssies) || BOL, |) CyPselidee of Costa Rica. SEDER GAO G COST 110 

Wtirle wAPISlai 00s <a s.cz lescevesccessstecdeeseducseotes 94g | CYPSeLUrUS........... cece seeeeeeneeees Soseadoonncocene 45,50 

Hudsonian 248 COMALUG...........0ccccescncesseoes sooact 59 

long-billed Be 248 PULCHGUS\ccccrssaccccseccseccuecer-scesessns 61 

Currant, Buffalo............ ua Seesncstenaasiese iotssese 525 nuttalii........... “ 61 

(Stine HER Dee set eee Ree RRR re aoe 3506 | Cytherea (Amiantis) callosa : 548 
Cuvier UNGAtO-Striata, ..........6...c0ccsseorernes 548 

Cyanocorax penance! asdeeaepasoancababecbounecteds 104 Ds 
NeW SPpeCieS..........5 233) Dactyleth ray occ. ..-.-.---22+>-04s00essnqtennsenseonense 158 

OUI UU S eeceee cece ac ncaleeecerenncceners 23, Dactyloscopus mundus ..... saa 388 

WY AMOS PIUZA) CIE Sits. 20 ......tnasceresoacestseceavosencse 561 | pectoralis 388 

Cybium........ Eretensesene eeu reteeesancee carces Wao ces 159 | Deedalocheila............ aeacteas Bees ca neucstmeancee ste 267 



698 

Page 

Wa aa Citatscc ccc sccccas oes seoescee ears ee 249 

Dall, W. H...95, 97, 260, 262, 356, 535, 536, 538, 539, 540, 
541,542, 548, 544, 628 

comments on Orcutt’s mol- | 

LUSKSN. 2. cetera 534 | 

on Floridian shells........... 255 

Turbinella pyrum..... 345 

porpoise named for ....... 

ALPHABETICAL INDEX. 

Page. 

Dendroica dominica albilora..................... 564 

eunGlacht., .ocscccecces toe: een 349 

MACULOSAl: Mscccheceiccee are 237, 564 

palmrarum.....c.ccs Seccesseeeeeeeeee 564 

hypochrysea....... .237, 564 

petéchia .Ancee. noe ee 349 

apetechian. tn... 349 

B gundlachil..iaee 349 

y vuficapillas..-2....2.8 349 

6 melanoptera........... 350 

e rufivertexi.c-s ee 350 

¢ aureola........... Sstdecete 350 

melanoptera. 349 

ruficapilla......... 348 

rufivertex.. .... ...-.-..848, 563 

var. gundlachi.......... 349 

melanoptera...... 350 

ruficapilla.......... 349 

ruficapilla, .... cent eee 349 

rufigulaccsesecs oiced \scestiatebessrneautee 350 

rufo-pileata.....:..:.c<.csccesseneeee 349, 350 

Sbriatare. ..ccccecsvicccocedeovecssas eee 237 

Vieilloti... 2... .:2c222 tote ee 350 

@ Vieilloti naisentene 350 

B panamensis............... 350 

var, bryantil cect 350 

Tufigulateessseeeeees 350 

VIGOYSI1...c....../ccsdeesteveaee eee 356 

WITONS s..25 si cctvaswiceceneeedr eee 237, 564 

Denechaud, E. F 192 

Dermatolepis punctatus 377 

Deschampsia CzeSpitOSar........0....ccssseseccereeee 220 

Des Moines River described...................... il 

fishes taken................. 1 

t Debracians ss...) sevsescsdeossdetere cs eee 276, 285, 286 
bullaGides «......00:¢ 4. ieee eee 285, 

bulloides......<...<css0's.ses sceessseeeeeeeee 281 

cingulatass. io cde Sits Beceecceerteee 285 

Deévis, B.C. Divsccccccecceecceccossvek des doveecon naan 561 

Deyeuxia Lang'sdorfiil......2..:<-.conseesersemeecee 220 

1D EE, a gee eae a Re en ge CAPS ee 

Darters (Etheostoma)... 

SkelSioncOn nc cunccecectaccterrcceee tena 

IDASTDEVUIS 1. wacussairexcssneeccatecorsteatnseeaoecneceecete 

DAS YAUIS cess tccascecsceccwsvenel soeeaetoc ence susccceeeeaeee 

DASMDALISH coce.ascccecies enna ee ree Te: 222 

GiIpLeEnUrUsieecs ie scsteesivee hese oe 224 

LOW SUG: Voscet reser eer cor cere ance 364 

WAS VDA TIS: 2c. cstrs-sacoctstecurecteesvesseecoole 222, 223, 224 | 

Meu Ui oen aie ee 40,41 
DASUIN ACA asics -susctonereaccersesseess4 0; 4an2ee 

SEDMON: hss: scecwssesse rests ee eee eee 41 

SYD cevcecs svar wesseeeasiener cole eacetnee nan seaace 40 

WATIGEN Sie es ececcces exe 224 

NEW. SPECIES...0.2 asses. 40 

Dasyliionl! Texan ...c-.s ce. .cesce ee seeeteteeeee 517 

Davidson, D. M.. 552 

IDE A725 Hl Deir Ko) obs Weaspanenocee enor ee ese aenaaen ear Lo 129 

Wes Colonel yc. sccesvee-) eee cose one eee shuasoase 557 

Deeapterus Wy podusseseces-cesssse-s ee eee 373 | 

MACATEIMUS! s-ccccecen esse aarcesen es 373 

De Miltppiiand Verany.-c.. c..s.t---- --sssseeee 62 

Mere Cle wiNl til Cal Leentesececmeseseenrce ames arese d4L 

PD CET AAD ooecca ioe cceveweckescicccecusecccstees 176 

Welphinidss...<scccoc-ccee wesaccoccssecsesete 96 

DEN PBINUS avec d een tentaae aas ces ater 97 

Gn Area pin NSW «-svresesetascsore cee oe eien eee 356 

DCNGTAPADUS wevetes doco cchetss cach ye 410 | 

CANAGONSIS tc snceseisesseseecssee 245, 355 

ite ol Sea hOB Games escenceeeoe Aece Ee 35d 

obscurus fuliginosus............ 355 

MICHALGSOMMs cee se a eecceennaeeeeee 355 

Dendrocolaptide of Costa Riea....... 0. 107 

Dendroeca petechia (a) bartholemica........ 349 

(b)reruciamayciscscceees 349 

(ec) barbadensis.. ........ 350 

(d)icubanav.- se. 349 

(e) jamaicensis . ........ 349 | 

(f) gallapagensis......... 350 

(i) panamensis.......... 350 

DIUMIDE Alcs seoncsaseteestee eee 622 

Striatan.c..5. pectssucvcerreee eee 622 

WALENS si 2.2 cc cacccsceuscsu caren metete 622 

Wen droicn) sesiivecs.tv.cs-tersescoesseertiese eR TN RAS BLO 

MUNCOlAn seecenevcswdeese dares sete nees 350 

blackburnice ......<.c.scccs-c. 0s 237 

DE YVaAM blir eh ccaccccotst eee eee 350 

OS OLY AME toreccrersee eee 350 

B castaneiceps............0. 350 

castaneiceps, new sub- 
SPECIOS eccuectes <= ee 350 

GEELUMEAI o cass siccsccacescecccqusecicnetace 237 

Capilalisi..c5...ccck eee eee 349, 350 

castanea.............. Milcacasnbersseeemette 237 

GCOSruleSCENS eae -secee eee eerie 564 

COLTON cdi ccesncvesec i pce sveosees eaters 237 

Giscolors 2: shes etic ees 564 

dominica..... ....., panaccestoaceeeres 564 | 

Diadema setosum.......... 

Diceeum aterrimum 

Dicrolen@y:sncs.tcecsceesoeeese ee eae 

Didelphys 

Diller, J: Sissecccivccvevecod-uistanstsescanecee eee 

Dimachus i..ccscc2csscsecsasceccocsccvcecawseersmeneeene 416 

Dinematichthys ventralis............ ........c8 390 

DIGG ON :, 2 vcs scesesesencenjadhcageas ethene sso eee een eee 394 

WYSE vesccccsenwecornecteceeteee ee eesteee eee 393 

LitULOSUS .5..:1/Neiieeccecees bebe rensedereeesses 393 

Diodontidsescs ssccisccestee eee ietvSoscedeneredensens 393 

DiONd a oessiesecheceszetieceih Gaswieceneene ene Rene eee 121 

BINT Des vececeecs. cee cescined hides reeseeteeeeenee 121 

ALL ONCOSA:. << .ccae).tasce seestueelareenieaseanee 121 

chrysitis.........2.< osrasdee eeeeoatieess 121 

couchi........ ‘ 121 

EPISCOPS) c.ccneses-e-6 121 

AU Viatiliss......scsssssecccsseesees 121 

SVISCA........00sesscacelnsevesseumenee oer eeerec 121 

MELANOPS....cscoensress cheese homes see saree 121 

PApPAlissc.Svcictsscecseccnes onponono Cases 121 

plumbed... 2-)-...cceesedesseeecnenene cesta 121 

SETCTIAL. «2 sissies inncdasoanceuh cancrceeceteesssomny mia 

SPAGICEA, ....c0cenaccsscassnieawaneeees eeteeeee 121 

TOXONSIS).-:: .20...2..5ccessopnaeeneneatee 121 

Diospyros TeXama...,.rssoreccocerseseperceseascasenes400) O20 



ALPHABETICAL INDEX. 

Page. 

Diplectrum fasciculare................6.0....eee0e-208, 207 

WMIplodoOnta OVW A. o.c..cicccscesvesccastenseaesnes 548 | 

MID ESLOMS ca eee cone aencsaccte ae lesadussnseiseeseceeeosiens 69,72 | 
ISTEMMIGI MCS W occcsscossececsetewacenaiavlae= 69, 70 

WD MPIOAUS VMOMIDOIMES 7 vas cce vice essee ceceine seers 396 

ITAA CUTE Si sss cower oes vacengestecesens 396 

Dipnoans, embryonic characters of........... 158 

BV TGCOD UE CASI er eteeec eas coctsseecocvsnssnctetecuecerstse 364 
District of Columbia mineralogy 

NRGINO! © P:Yinccecnses.voccencnjer<wse ncvucsisesies's 

MET O DIS JACKSON coccce ccrevseoceecsscecensececsuness 3 

Diver, Black-throated 

Meet TOALCGsacsslecesco.ccesccccntcevateosene 

AVON S IPM tieecc se --cs-asecenesesacacersyssccsncoscusste 

ATA DIES'OL PCAUL ccsiidecensceveorcuceacte 

notes on 

Donax ealifornicu 

BON TRO Vick llleeaatecccceces Sestuc-cs cewsucesesssnesssteescsccelcus 

POLIT eas scavecseecvecvesccoscrsnesecaces-ss 259, 270, 271, 288 

[Dyer GNIGCLES eae pie ae ee REE Ie ERE 345 

MOONS A AI ASELIM 2 -c sence ccccccsecocceccavesssencsecce 545 

PIO PUM Chehalis aendeocssaesccoscecaececrsaceees 545 

(Archidoris) montereyensis . 545 

(Diaulula) sandiegensis... eeeeaene 545 

SUIT PUTA Len censenceasccecstsescsesieoaras 588, 545 

Wormitator lations: :i-..-.cce., csencesecsecscenes 386 

microphthalmus. :.7................ 386 

TOC TIS secrete weves Scuc ruse ceavesctcesseerceseses 84 

MSA ELELHIE. casccestesccectsoocesceene 610, 618, 619 

IBIAICET oss seenceecsnowetorocaseevters.- G45 OLS, O19 

papillata..................84, 611, 616, 618, 619 

VALE Coren ccc raiencecaees 616, 617, 618 

PV OROSOMI reer sa scccccrocdedeechs\aencivawon naceasieicesctte 206 

COPCAIANUIM. Jocecsccecevcs terene 14, £7, 195, 206 

ND OVW UCTINS tevosecesee areca teteeaccarieeseasncscseisescerssey 159 

Doryrhamphus californiensis.................66 371 

WOVE MSCs ccrevasccsescarcr se cususcvsciescesslseceseecar sere 254 

Dovekie........ RG e ares alck ceoecnee Sees eliaat bons taake eters 254 

ID Yon yeah Oz: ) 01 tet sca 1 [anaes or aera e eee eee eee 63, 361, 362 

1 U7 OY apt cee eA nee BBR REE Peeoacestetoehtevenecstets 213, 234 

Pra (INOZINTIA TS Ps) icesocs.cvscccuee cassessiteecee 513 

Draparnaud....... EE UE eet seca dustecince Ssscnucoeceeeeecr 284 

Mrexters Cys. 235, 236, 237, 238, 239, 240, 241, 242, 245 

246, 247, 248, 254, 626 | 
OTT AIMES LMS 2s... cocce-t sce ssececetessssccedscucecs 537 

THO OSU, coestec se stak caocenerceWeeseeesasecetess 537 

Dromococeyx from British Guiana........... 559 

gracilis, new species........... 559 

UAV OWNS ee seeterse elect avesseesss-6 599 

Phasiamellussc..ssc.ccr cseezacen 559 

IDryObAtesibOrealis(.2225-.ccsccedeceoccecenccsccescese Bia) 

MORE EAN Mie encetercatee Sescsbewccceeceen ens Bis) 

pubescens... Nasco peewee rneeee ceenss 242 

Shirdnertt HR ord oa 355 

SCH AMIS Ho rssesecc codes ane weecaueNteetese ce OOO FOI D 

lucasanus .. 355 

Strickland 2es2) se. 0.2. teehee. 35) 

WillOSUS ee eidececctheweceseitecesessceses 242 

AUGUDOMMUL Tce. ev seane ese 395 

162 Gel ts) 0 eee Hae ARE 355 | 

leucomelas... 8355 

Die Rep evamle cy Winn s25e4:4-esedesssestuseticateeee eee teee 250 

MEA DTAG Obes: catenin vecectecdaeatt ome aece te 250 

Long-tailed........ eae dvdounvtavensenceSeaeeees 250 

Page. 

PICs SUTIN CTs sasadesscasasacsihespcacassoNaeene cases’ 250 

Surf... 251 

Wood 250 

DUIS ES PEO taNcdcnpeacescntarcsscrsrecsecasuserpa sce 99 

Dall Wanita woncitserce esta eessnesedastnstemcersniiveneeesl-24 143 

ND UL PAT eterenccnedaisecetscensesessctomeveessassccuecs 155 

DIN DAM SiS OU Gr cecusccocectsunscssecek pearesizecratte 3597 

MOU ORIMOM ates ctevatticnes ces erses(ltestelisassescsieceaceectnrs 132 

PD VLCS AULILUS:ayccccesssscastscesasescecces ‘ 253, 

nigricollis californicuS. ..... ........00..6 356 

E. 

Mamle’ Bal (a4 ci.csescosss snenssesnscestiersvedereees 244 

Golden 244 

GON Veore secon ines dresccas solv saeanisansreeeensareese 244 

EX DOMY A MIEXICAM, occecccesesvecsecssesenedierecosesndae 499 

ICH ENC ALG S i oiec acca ccsnpessesccecenavonscocropecsesacrees 372 

195 

os 369 

Eichinant hus TFOSHCCUSssc.cccsse-ceeecess-kersanccoess 88, 620 

‘Echinarachnius excentricus. ..........ceee ee 536 

Eehini arranged by localities.. shoves: 616 

collected between eaciaiwind and 

Cedar Keys.. 699 

Reb Oon Tarp Bag oad 

Dry Lortu easiness 609 

in Gulf of Mexico...s...... 617 

off Arrowsmith Bank.... 608 

Cape Catoche............ 608 

CWozumiel. ccc .ccerceseaess 608 

Cuba (west coast). 608 

iB EY avs se Saoese-coceoaccccn 608 

IEG Y AWieSbinvccccevccects ses 607 

South Atlantic States 609 

South Carolina......... 607 

from Fish Commission 83 

loealities.. 83 

of the Albatrous! ove ceseeteeaee 606 

Echinocactus Lorizonthalonias Sanlawsielsiciiesener 520 

longehamatus....................6 520 

Echinoecyamus pusillus.............88, 614, 618, 619, 620 

Echinodermata added to American fauna, 440 

Echinometra subangularis.........-...00---cess+ 86, 620 

PVT CIS Hence se terencscccetcorsescesewecs 86, 620 

Wats LUM Aecccscssse-n eee 86 

Ectopistes migratoria 245 

HMhretialellipticarsscs-.-esccseseressoeeeesccscsseseaeees 510 

i claw all die seireesnecessetoccecesoner 223 

BG ex AMUeTICHM ree sccssccnvesaecctnesserestes pistes 250 

COMMMOMNepeseceresncsenes= eat ouucdesecasicetcon 259 

AION ea Miaones cc catoateesasepensnesesscniesssas 250 

Eigenman, Carl H.,on Etheostomatine... 68 

Elacate canada....... Dice 

Elainea martinica..........0... 2+... 
a 

PIA CEM Sivscscecavetosdecs) cate ccvscsrekisesensess 

Mle otris ce quid ens ite. rescccassesecescenenececertss ess 386 

TD 1 CLARO a emer as acter etc cheaceciensetsas secs 386 

| PISOMISS-<cssees ce eee SSO) 

| As U boy IDC a ocsmatschiasodseoon CooseeepEccOmia eee 575 

ISHS) cence Pe Se coc ue eel ath entesssetace 206 

Ey ra AICI CAINE 8d ooo ds coven ctaeecviseseecgncaccwas oes 506 

SMA ETEAVEG ia... cies colecssecscoscteecess, coveeete 506 

water.. 53 ...458, 506 

SLO PUG ce eeser cen tases nsetinatewiessterensscakuessaie'nane rere 368 

EL OPSPSAUN Stereos tee cede serscivsiscenseyceresenrence 205, 368 

MOV MVS eississescueey 234 Ae veeteeeesene oveeees 



700 

Page. 

liv is MOMS eco os co scevee esse scaseus -sccesasstewecsss 220 

MD VO LOCH co. scisccaacesesasdieevdsvssconectcaseus omens 129, 1338 

AT LV TOSOMAc ccwceksciscastscsnssessesteed 135 

PELSPICADILIS c.6, .nesccene se eesyee ee : 136 

CMUDEV OS ice ercecaseesneeaecasceceecenest 184 

Embiotocide.. att ae .. 148, 154,155 

ae slopiiane ae sauonsiesetnanvessuese 138 

Embiotocoids, ‘‘abdominal bag”? of......... 136 

development of... . ..... 128, 134, 137 

egg-fecundation in........... 136 

egg-nucleus Of....:..........cs00 137 

OR ESOfe tec esrresscscesese2 135 

CMDYV ORIOL ses eee eee 136 

fins Of foetallice-.s-2-<-erce-+- 139 

foctallecsccscassscetescriiaccesscaceses=s 137 

hind) guti Of .....-.c--26-2+-s.0ee-- S158 

foetal... c...555 142 

intra-ovarian gestation of.. 188 

nourishment of feetal......... 138 

ovarian folds of............ 136 

OV@ Of |.5.5s2.c5505-5553s 137 

respiration of ........ 138 

SACOfr.---tereeseerecs 135 

Ovaries/Of........-.-<: ..136, 139, 143 

reproduction of................. : 135 

SPECLIMALICS Olescacecessezecetses 136 

vascular supply of fins...... 140, 141 

system of feetal..... 142 

vertical fins of foetal........... 140 

villi in hind gut of............. 138 

Emblemaria, nivipes.....4.....0.s00-sesscesseseseeee 389 

FE} YyAD CUNNING seve nneecece stones warssstensiaesancierasecmseese 234 

Empidonax flaviventris....8.......0....:0. 006 242 
fulvifrons pallescens............ 356 

PY SINUS s.c32c.0em0 356 

TA CHISi tucks oscsnass ceeteauee eae 571 

WIVINALINUS= ce wccescs space woses es seceseeess 242,571 

Eneentllay (Crotvonsp:)ica cesecapacesseessesessosese 514 

Emchely cephallii: ...::ccccscceccccasssesse0, s0nsssecences 159 

ON COPE CMATLINALA.«...2s0c0--se essences -sescsnoesees 88, 620 

IM Ghe lini: sce sweceae cess csepesesseseee: 615, 617, 618 

in gelmianm, Dri s.ccccescstsscsseshs-terencencscsesse ase 487 

Engelmannia pinnatifida....................cce0 523 

J BaF epe TDI Ds Eee Yee onceceaeanecetecce A eaanoce ce nec 367 

Empey ptila cauMericccccsscc-cccconsesecaoncsrineeeseees 583 

JAMIAICENSIS®. 2-225. .crscccsoass conses ou eee 561 

JADVAIGENSIS'? ccsesccssoerecsduatenceesece d81 

Enneacanthus eriarchu5.............csssessesceees 14 

Enneacentrus panamensis.................0se00 377 

Ennichthys heermanni...............00. ..scssss0 135 

Entodesma scammonil.............ccsececeseeseenes 546 

Eocene fossils in National Museum.......... 336-338 

Ephedra antisyphilitica...... ............ccc00sf 504 

CEI LUCA cesses cacssaccsesdsbstcanteesseeee: 504 

BND OI Siena veseces sees ices oasesiren-osnnaseetuarcecec tee 385 

Epidosite and its associates..................... 351 

Epidote in District of Columbia............... 301 

pil ODUM. et hei ccscwcectesasess cass vacccssssoveeeeaes 234 

PALME Senses vecsenscstsss ane ors cousck caer te 216 

GUlPINNUN ge weccccssccasccaesfsse deere tens 3 216 

AN SUSHLOMUMI ww... ccssseeseeeesseere 216 

IU UITIN So awansiccenesciecsiac cess a seaeredeac 216 

palustre...... Wan Accsisensecestatonac alone 216 

LOLLALONUIN Gs evccowiccsccideseecesecsess 216 

ALPHABETICAL INDEX. 

HIpin EPH els. sevice s.sc0c'connnessessassesscenescecsecatiee 201 

ANAIOLMUG! <2.5.cccsecscucserserestemare 377 

apua.. saeisasauecseeshesanteteanen 396 

Sai Gacaoniccesscriegeeensetesean seen 194, 396 

Torulatuses. cece 194, 203, 396 
IMLOLIO s.5.0:.cecessnoscccvaaseneereeeeeene 209,230 

TMI STIGUS! ..c.c052) sons cascsens sescete 209 

measurements of...... 231 

MOLES: ON. wceseeeeee 208, 230, 231 

OTGINALUS ©.,5.5.2-.-c svesedensteeeetes 377 

sellicauda 377 

HLQUECS) BD sesccccesosccescas'sccuscccenssencs 382 

Equisetacez from Alaska 220 

LC{UISE GUN set eascsacsonscerseeces te seeetcees 513 

sylvaticum................. 220 

Erato columbella............. 536 

Witellingccc..cc.. 536 

Ereunetes pusillus 247 

Ericacez from Alaska.............. 217 

Erigeron salsuginosus .......... RCO 216 

[EDT ZO eeeeos seeectnen sens vaecaerenes 119 

G@OOMEN |... .s.cosse-cs 119 

sucetta............. 119 

oblongus 119 

STIGPONUM sccssccssscuctscsencterensas 526 

longifolivamicessccccteccccsrens 526 

EXTIOPDOTUMI. s.ccvaeslescccecsncceataue-cesnacraeneaeneeene 234 

Capitatum....:.....cacssesacseseenes 220 

ChamissoOniS:.: ...-.0ccsscsesescoreceee 220 

ScheuchZeril-c<..:-.cccecousscrsesssees 220 

Esox osseus . Preeoprcasdcn 205 

Ethalia Spree. couasiescucccenaaue enerserneeneee 543 

EG COStOMi a) i. c.00..ccccecesscescecdessanndvetnenseceeees 70, 72 

asprigenis......... dessa esieeeeneaears 10 

COBTUlER: «.. 00455. .s00se000cenecsnsesseres el GML OS 

davisoni, new species............ 

flabellares.....cés.cscecscansacncomaesependienies 

fUSIFOTME.....ccseic<sseneneanecenpecsees Al 

iow, New SpeCieS. .............-+- 10 

JOSS120) 5. cc.s500scsecesecccaescmemeeetanes 10 

Lepidus... ccccnssncereesccensaasrtne gil 

MA CUAL. 5.5ccesein<oseceneueneeneneen 163 

MACUIACUIN, .c cccnascecessenissaseteae 71 

notatum.. KC 164 

(uiscante:) dauieoan Secsecewinees 552 

VELA GAs cc.cevedencsnsneteceesseetneeeese 163 

variatum.. Ae 71 

On cies sass coaveueeapeeeees 163 

spectabile............... 16,17 

WHIpplOii ccc ccosecconecsteessanecents val 

ZONBILO is ccccsccsc seus cucc- ee csoneeeeen 70,72 

MXtheostom ating: ...10.cc-scccccssensesseesessadeoesiars 71 

Etheostomatine skeletons............0002 2200 68 

thm ocardiim:...cossscn.seesejsseepeeeaaeee ees semen 303 

Etropus Crossotus..............cessssecdssccssenccsasss 391 

FIMOSUS, NEW SPECIES... cee 593 

POW CH ALIS oreook ios iiss. dos cceencwssesnsemeee oe eee 546 

Eucosmia SubDSstriate..........-ccsnsssncecsssieeseneesss 541 

Buetheis OllVaCea)..c... ccc. scmeceeclneuece ee eonmeeeeens 568 

intermedia.....c.:...0..0<0.-- 568 

pusill @ .<. 22. -2:sseccsncasenenes 568 

poLO TS) NTE: Wreneeece ca cocco-tc cocsbonce asso 568 

Eulophides, One of the ..............- 413 

ELUMCtO PIGS .5. si siss.5s0:3cacsceebecces nes eee peuneceeteree 92 

Eunephrops Bairdii, measurements of...... 169 

NEW SPCCIES.....ese0cee eee 167 



: ALPHABETICAL INDEX. 

Page. 

Eunephrops, new genus.............c00cceseeeeeeee 167 
Eupelmus... «418, 419 

Misa. ah Sade 418 

Euphorbia DibOmaneineta mbesaussorestavecee reer 513 

antisyphilitica................ 513 

CINETASCEDS ee scen. cczseceereccaeaeseena’ 513 

var. appendiculata 5138 

BUICLOSPOLH S20. cossccoses precios asteeeucs 513 

Euphorbiacez, Texas economic. 513 

BIRT ACE cerns csc 'secasse-scccnson cass pereceseaseos 527 

Eurypygide of Costa Riss Beene esuveusectaseesante 113 

Eurytoma destructor ...... 413 

Tuschistodus concolor 385 

PRAMS Ueeccnsccces chaceciet coccsesiscesscessassescaserdoetsce 45 

PERO C OLE S ep an ce eacsccceise sss iseeseesssees 45, 46, 50,57, 67, 146 

PCUUUS Fores cdss ascesssiccsaves cvavaecaceesseses 46, 66 

BIN IS yececcessc.---sceosessjecssaecceese 57, 58, 60, 66 

ple aetylUst.....<..---..0ccooee ceceseess 50, 63, 66 

BABI SIS (Ole scesey ce esca sect nectacesstnceese 50 

appendiculatus..............00-..-.- 59, 60, 66 

IpaInNienSisy..cscajees sce eoeceens 45, 63, 64, 66, 67 

described .........2....... 53 

DICOLGTesee eee 63, 64, 66 

brachycephalus .......................55, 56, 66 

brachypterusi ee tess cee, ees 46 

ealifornicus 7 

CAlWODLETUS. nee) sco cote wec ces 65, 66, 67, 371 

53 

calopterus 65 

CHILO SISH ra ceee scecethatee sects seudine ces 49, 66 

COMBGUS Rte scctessastscesceccssewceeues se 59, 60, 66 

eyanopterus...... parecect 45, 50, 58, 63, 66, 67 

* (Cypselurus) procne.................. 61,66 

CLO Wiles hoceea oneerae cee cece cosseenuees caesnes OS) OL 

CLO Will alees cee eee ners creat 66 
BVOIANS eects sv ccescensiccenresteits "48, “49, 50, 66 

‘ @xIMENS co esee. eae 55, 56, 57, 58, 59, 60, 66, 67 | 

deseribed ns... skeen 51,54 

exsiliens 54 

fasciatus........ Besuoe cu aascenediusiaesee se 54,55, 66 

furcatus ........ 45, 50, 52, 61, 62, 63, 64, 66, 67 

described.. 62 

PCOLPIANUS ees cnccesnsaccssessscacscesses 49, 50, 66 

MID DILLONS Se srs-csccodascasescessecesaccres 66, 67 

described 

SET VS eos ction nc afasncdh odcsaiees she. sc conse 47,66 | 

INGVEKUTUSE 2. cccccsncse 99, 69, 66, 67 

described ss c.n.:.cssccess 52 

original description 

Ole ra tates soestee ie Seas' 60 

MU ANUS. 5. <ccc.asssccsscssecesevseqaseenae’ 475 06 

MAIO MT er es .ceses sore ct oececeree ence 4 Ds 06: 

MIN CR GUS ieee set cceneastssnaseceosessicsvssss, 00) 66 

IMACUIPINMNIS.....<...00scs0s6, coosacoes OL, 62, 66 

melanurus 57, 60, 66 

mento:.....-<: 46 

mesogaster 46, 47, 48, 66 

ANONOCIETIONIS ces e-tesseccuceseecse cere: 49, 66 

monocirrus. - 50 

nigricans . Beebe on ess.os205es105; 045160, 07 

Jicoan [to aan as 53. | 

nigripinnis............ 55 

noveboracensig................57 58, 59, 69, 66 

MPU be LP ags at ede scaxcesssetesseass 50, 61, 62, 66 

ODEUSITOSELISHG 220 coc eevee eccessnsaens 49, 50, 66 

Exoccetus orbignianus 

DELETEO cr cannes nasetaciatiphidicaenciaseie tests 

pinnis ventralibus brevissimus.. 49 

DPROCHO ric cestsiins svaneit aalatereahissinccs re 62 

GUAGLITEDUS A <cocs;cscvessesdessseeacdince 57, 66 

MEVICW. Of tscscssccep vosctsssnedrcssvaesiwecs 44 

WODCUUOL: viicéicccscaasscenedeassientrocessass 57, 58, 66 

VODUSEUS 22 2c5csscssccnascsccsscecesteesees 66, 67 

deseribed).i.c55s.s0-4esseees 52, 61 

WONnGEeLeUeecseces-cere cs 54, 55, 56, 57, 58, 67 

GeSCrIDE i eseress teeters 51 

TONGeIlCCIIN.., --1.c0+-.0.0- 66 

TUL UN NI Ss se -eseeeneeeeeen 58, 63, 6, 67, 371 

described.................... 52, 58 

SCYMI Bs censcsccdessccaccsceacvescssasee ee sss 58, 66, 67 

species, distribution of.............. 67 

IMONtiMeG ies sacccaerscesses 66 

speeuliger........ ore ...07, 58, 66 

SpilonOtoOpteruS.<. ccsccsscoceesseseenee 64, 66 

SPUOPUS: << cesscevcecsessedseeiesessueoes 63, 64, 66 

SplenGensSiy.c.ccesearcereecc-ccoeacaeseete 49, 66 

WELMUGCULAUUSeceseievessetscasereetece=ee 64, 66 

vinciguerre............,00, 56, 57, 58, 66, 67 

described. -.2:.:..--- 51 

new name)............. 56 

VOlAG OR ccccccsegece ee renecrete se ee 55, 56, 57, 66 

volitans ........ 49, 50, 57, 58, 59, 60, 63, 66, 67 

GESCrIDEG ic iccseccsesesese 51 

Exoplossimi mirabile....sctex:csccoscsneoe seteses 6, 122 

F. 

MAD ICWUS ie e-teasececconcosoeesce welicisd sslaksient nee aaeeseaes 170 

Falco peregriaus anatum................ccccceesee 243 

Falcon, American Peregrine..................... 243 

Falconid of Costa Rica.................sseseeccees 111,112 

Cozumel’. ec. cssaisesscereo coerce 578 

Faxon, Walter, on Astacid....................066 356 
32 

AUDIUS Hee cccere sce dvecsoscsssenenateneseleunes 390 

Fierasferide.......... axeebine F 390 

Hulicessfrom) Allas]<@ic....sscscarc caer <ckese cer somes 221 

Finch, Lineoln’s......... Pench ceieac eat egdoneeroaaeete 241 

UL lOyseecasc.csussaceescrocaavensaccasesaaceees 239 

Hinsehs Drs: Oe ncccevoss csc ckvestonsacraesens reeks 25, 29 

Hiriof Western Dexa. .c..c.c-<csscasesse) caseeet seme 186, 503 

MischersDriP all cccsccceasescessces 274, 276, 279, 285, 287 

1D) aie les Seeerey ceoncce ter teeter rec enn space 166 

Fish embryos and mammal compared...... 147 

Bish Ha wks ctsccsccvaaccsessccesescssesessagsaansncectaees 244 

eollected new fishes................. 590 

GCollecbionsieccccscsszsccesss esses 432, 433, 442 

deep-sea fish 422 

specimens of Hyalincecia........ 431 

Fish, sucking 195 

Fishes, American, in Linnzean collection... 193 

development of viviparous osseus. 128 

egg-membranes of. 146 

Pym eee epecca new siecvsove/sae'dewt reactor sem aees 44 

from lowa and Missouri 1 

new deep-sea species of.. 589 



702 

y Page. 

Fishes, new species Of ..........ccc2cee000 sschsaceu/ Mh 

notes on Florida................... 552 

of Pacific tropical America ........... 361 | 

preparing skeletons of.................. 685 | 

ZONA) TACIALA Of. 5s 2tvctusecee ese eneaeeeeses 145 

Fissurella (Glyphis) aspera..................0.66 543 

PIMPIN Ae see oes ecesesctss 543 

VOLCANO ee see ee eeenc eae neaews 543, 

Fissurellidwa bimaculata...................cecce0ee 543 

Fistularia depressa......... Pa tcetpedccescsneapsecmeas 371 

ISH rd 6 acs ence ccudsestes wads seeccsncerccedenest sass 371 

GOI oso.c5s os cacaxtesscsgecewsesoneaeee 413, 415, 416, 420, 421 

MT OMT esd c css ss cee sssaed aces eescioeccontienaeadecsnsaese 409 

Fletcher, Dr. Robert So aeeestae cere aeons eanocade 410, 411 

Flicker, yellow-shafted ...............----:---ssees 242 

Flint, Dr. James M., on Materia Medica 

collection........ SEECE ROR SE OA Ae cer eee OS eer OAT 639 

WMIOTIGS SHES; NOLESs OM. -ses.+<eeescacse=eenscncees 552 

new blenny from... 2: cesecevescs<ioseeseus 191 

shells; Notes OM: <...J..scs.sc02-ce0 sess 255 

ilo wer sRroresSOne-.ccs-ssteresseseste eens 97, 584, 585, 586 

on Delphinide............... 96 

Ned aYovetss) et: oheyrrr ee eEBOOEE 95 

Blyecatcher! Weasticcc.cccccrescessssnccssceenses-cseeess 242 

Oberisieee en fen ccses ces oases eee 622 

Olive-sided......... siscesesecscesetesens 242 

Wellow-belliedh...:..ccsscesscccscses 242 

Hlying: fishes! analysis of ...5...2.:s:.-022--.---0 45 

immature character of 44 

TOVIC WOO. 5. .c.coscsccaves sa5e 44 

HOGIAGONs.. cas-csseees sa ccossoe sees 45, 67 

ACUCUS Sec ae. ee seenseeee eis ce sieerens as 66, 67,371 

Geseribe Glin ceccccssseesesseheeeees 46 

MOWESCIMUIST occa trtcda racsaceesasstnessacers: 45 

Hloerster, Dri s.ccccsecescesese Qecuascea ie sacssteescceerens 413 

Horbes Br Ol, SivAve ai cccccscsshsasnticsseossccovereses 418, 421 

Ford, John., \ 244, 249 

Forestiera annntifolia: Wik paachse sacs Wate ssccnevaars 510 | 

PWD ESCONS terwccesess vceecesescass: sucess 459 

MOCICUNAtAs.: .ccces avescsistecvecssiestesss 510 | 

IRONS OVELONU Se ntee costo adeceer pots emer cose ceeeans 80 

Formicariids of Costa Rica....................05 108 | 

Fort Chimo, Labrador, birds................ 2338 

Davis, Texas, vegetation ............. 491 

Fortesque, M.. : 248 

Fossils, Greiaccons: in National ‘Museum. .298-325 

Eocene, in National Museum ........ 336-338 

Jurassic, in National Museum ...... 293-298 

Laramie, in National Museum...... 326-335 

Mesozoic and Cenozoic, in Na- 

tional Museum .. 290 

Miocene, in ational Museuin veaes 339-343 

Post-Tertiary and Tertiary...........343-344 

Triassic, in National Museum ...... 291 

Hauquiera splenG ens 2-.....scosccessnceserestee eee 524 

254 

258 

510 

Frauenfeld ......,........- 

Fraxinus cuspidata 

Gregeii 510 

DISTACLSTON Ae vee ort ee eer ncee 509 

pubescens... 509 

Berl: Leetonia a.. 458, 502, viridis, var. 509 

Fregatids: of Costa Rica .)...2...-..-2..cs-s5- cae) s 114 

Biren ch Prot Ghee ete yee ene U et 418 

French Hens (Bonasa umbellus) .............. 245 

680 | 

ALPHABETICAL INDEX. 

Page. 

Fresno; DOXAS ss .c.scsecsses Reac 502 

ir OU Oe ccseresce ors 

VSCSOL Pececesn-vouseresesccssassets 

Fringillidze of Costa Rica 

S@OZUMEL] 2. cahsecssussccssmneceseete 

Fritillaria Kamtschatensis...............0...0000 219 

Fulica americana...........0..s0...: 248 

Piulipula rufina. 222... c0.<sscccs ssasene veceeonnnenceees 355 

Beli oie oiaecess ales aiteeanehey sakes wae 235 

COM ATIS $252.54 saesnsasss'sasess cosexscesatseneesseee 356 

Fulmar Petrel.c.:..cic2ccc-seogenacscsssisssbees esacaee 253 

Fulmarus gilacialis .................. ass eeoth doses 253 

Pun duu). i... 5 ccascocse(jansscnessueee de eee eee 145 

ExXtenSuS's..-.cce.ccecrsce cecseeeeee maseaene 368 

Puatemalensis..--.-c.cs.;sseencseeeeee 368 

heteroeclitus..Ae.c..ccsseseescateseeeeeas 205 

MAJ ALIS: «5 5.ccccs.cestecsun coe-senmeere esos 155 

pachy cephalusi ccs. .sess-acesaeneterees 368 

PUNCtaAHUS): ce -recescaeeu=s 368 

vinctus 368 

Vivip arity! Of-.2...s.sc:cce-cerseenees ies 155 

Muschias Wilds. 2.c.cc,cccncsscoscceesteesesecacomeenes 526 

Fusus kobelti, var. unicolor...... .............. 536 

G. 

Gadinia carinatal....c..cccccsscssssccecleccecnreaeeeee 288 

rebiculata.....5...<c-..csssscogessenrsevommerss 545, 

Gadiniid sss vcscids.ccccacscocscscccacs'ccveessceveneernetens 274, 288 

Gas rirs.cecccccoscatasgecuvodesccsescaecesaecaceeaeeaten 150, 159 

actin Otrichiay Of. >. cc...0<cee-tessseervanenese 157 

COND; s cseresecacccosesascescscecersecewesemsseetnnn 195 

Gad wall.) aise eieccscscessevs soceeusecstscecessenereenns 249 

Grallbraith Hs Giw, cacccccss-cocceeseccteseuntseceesent 360 

Galbulidz of Costa Rica.............. M 109 

GalleiChth ys iiiicscssscesocss csccasavoenseecesmeeen 394 

ALIOIGES!. .cccsecsescoresaosca caseecemenee 365 

Yan Gb sec iciocosccasesceseeeseeemneeenee 365 

coerulescens ooo: 1s.--<cstecenuserenns 366 

dasycephalus............ ..... +04 a 366 

GOW. ioe esac vatcacesssnenseeneeemeetnts 365 

elatturus {i.c.0-c-sccce eee 366 

PAPEL Scoot cores tescscecdetremmeaetedeed 366- 

guatemalemsis..:.........s-.s..cse, +0 366 

hypophthalmus.................006 366 

inscul ptuS.y.2.<.c.-cccscuer scaceosesna 366 

Kessleris..cccc..:-2-sucrescosecencen necen 365 

melanopus 366 

OSCUIUS!<.- ac -ccersenees 366 

peruvianus.... .... 365 

planiceps........ iiwacesteneieenemeene 366 

platy POLONN....c----s-onedenasesennens 366 

Seeman) eice...sadecsecses sees eomeeeess 366 

SDs cacasceace cones seen =a-ceseemeeeenens we0se00, 300 

troscheli. 3. sceccsenesseceesteseeneereeeen 866 

Galevocerdo maculatus ............scceeeeeeeee eee eee 363 

Galeorhinid se) acess sree ce eoncnnsoceeecensseeseseteseaee 363 

Galeoscoptes carolinensis.........0:c.eceeeeeeeeee 562 

Gales i. ise ccsocseucpensvareslndse ster oct ocee ee eneeeeen 129 

GOTSALISS. .. coi csncsccwenncssactrancermeneeteens : 363 

Wanwlatus)c..s.. cece cocccessotensesueeuneueene 363 

Galium boreale.............. : 216 
° 216 

Gallinago wilsoni... 

Gam uSisicecaese nc seseress 142, 144, Lis, U7, 149, 128, 138, 
150, 152, 153, 154, 155, 556 

DivthyOLl. c5sccicin ceossse sess 155 

brain of foetal ...0....,s.meeseateceserer 153 



ALPHABETICAL INDEX. 

Page. Page. 

Gambusia breeding habits of............0....00.. 155 | Germes) PenuviaNuslc. cee oe accici siete cei se 384 

Cannibalism Of..::.cis00-sases.ccesseree TOO MGrOLT Uee\soete sect cc cite wicee ea eeac samme s tea! 383 

chondroeranium Of....... 6... SOM e Galan oma aniie se set ceteies steve of acec ayeie eer leer 127 

development of .....,..... ...... 148, 149, 150 SPECIES asia ae tae ace esate eae 126 

WV ERR VILELLUS! Offi crac disseessecsesescpetey 148 | Gilbert, Prof. Charles H..- ..3, 6, 12, 83, 123, 163, 357, 

fertilization of egg of ............... 154 360, 361, 362, 363, 558 

fin development... sc: lcea-sseceenas 150 collected fishes - . 1 

follicular pore of... : LASS Pe Grill peer DALE IN vciriiel tetstcinrastc, eee leeeine cise oee 63, 361 

intrafollicular development of.. Loan a Galman. Henny ncn a. css scec ate yen aoee 410, 411 

muscular system of foetal......... LOSS Game lw mods. = leccawin sels o ceise ceri Sale ees 159 

nourishment of fcetal,......... sane 154 Ginglymostoma cirratum ..-.....-.-------- 363 

ovarian follicles of............... 147 fA =< reuerateis ante sac ome 363 

DAERUICLIS:.02-.-0<-cescecsvesenesace> 154 | Girard, Dr. Charles ........-..72, 118, 119, 128, 134, 
development of... 143 135, 136, 137 

OP OORT ins. cossdecyeccentes Ae Girardin eee ees oe a ae ae eae 556 

intrafollicular LOTIDOSUS Coe a ee eee ee 55D 

tiON OF ....... sees eens 143 | Girard’s Cyprinidae, &c., identified.....--. 118 

intromittent organ of. 143 types of fishes studied .........-. 119 

ovary Of........-....-. Mell (Cli area lie atop, Sarre Ne Ca ee 419 

peculiarities of the Ginellaydorsimaculane ssi.) oi a1 aiaeeiaite 380 

male .....-..-----. 144 MIGTICANS 33 se5--anisijosye sessensee= 380 

viscera of .....-..----- IEP I (Ghigele Ive, (hyd bao. ce aeaeesoacorade ac 413 
vertebral column of fetal ..-. LOL Glandinatruncatat: asc ccosokeoc eee 259 

visceral anatomy of foetal .151, 152, 153 | var. parallela..-....-... 259 

(HATTIE) cae B Se an eeee aeo Gord SSenoaneHose Zole MGlaniOstomMi’ socecice cco coe ae coe eee eee 159 

Garden, Dr. Alexander. ...55, 194,193, 195, 196, 198, | Glass flakes from volcano deposits .-...--. 100 

200, 201, 202, 203, 204, 206, 208, 395, 396 | Glaucion ..........--.----.------.+-------- 409 
(Gard emia eer eet ene eee ce sce sya asec 194 | Glaucionetta clangula..................--. 409 

(COTTE MA ISEN TINS (eee eee eee eee aoe 82, 83 americana ....---.---.------- 409 

on name of sting-rays... 221 | HENGE Sagase onan seonaqHaoe 409 
Selachians ........... 39 NEW AMOI copaneaoobesds 7c 409 

Garman’s paper on salmon and trout re- {Glebalhippopus!+ <2 2c -s2se-ssecmse= ase 402 

Sori GATES (APE ey pate oe Ly eet. DA aOray, Rene. 8 Si | Gleditschia triacanthos ¢ 2.2 .03....006.2254 458 

CULO US GES itn ac Scie ime reictke clayey roreiswhal ois 409 | Glyphidodon declivifrons ............-.--- 385 

Garrya ovata in United States ......... Ag6 487 SAKAUILIG Ss 5 cit)s Lele ses eyeie 385 

Garzetta candidissima ...... .......-..-.- 581 | Glyphis densiclathrata............-......- 543 
MErASLOLOSLOURE Areas secrets = acs ns oe eicieeicle 14192030 GoMMOLIM eee ear eles le nsinn Sei aa se seat OS ODT 

CAMNACUS a eee a teeta Siebert 203 | Gnathypops rhomaleus......-........---+- 389 

GALLOWS ieee sree cerca enies 203) | (Goat bushi. <crjaeecsen sees cdeedecneceses= 515 

NaLGAITISS caemaciiccam, Gace vias onl | @@oceneibale-casssken GA soesonaeceane nee 388 

_Gastrodonta (?) Lansingi.-.....-......-.-. 271 | (Goblesox ad ustusises se seaa cmt cetaee eee 388 

Gastropoda from San Diego. ..-........--. 535 GU aS Seo buenenossossccsot eect = 388 

een MOLT M TOMAS) Se ace ees acl <cs cae 2o2 ae 77, 80 CLrythrOpsie-- epee see caer eee 388 
(CHARTS, (Cy) OME SE TA Or ene a 577 | MBaANGViCus sss aja0 cece e ae 73 

CASAC EAI a} aes Sa aa 251 TEtiCulatUs <2 )52 tes cs vices aero ae 73 

Geese, white-cheeked ..........-...-.-.--. 21 phessodon =; -2aiaee)s dees ba cce uae 388 

CONAN aes ose esse =e sees< sais peek eat, 234 | nhodospilusy jase sseesses2es54sees 388 

Gentianacee from Alaska ..........-...-- 217 | TOUT Aenea aecee ae aes e eee 388 
Genyonemus fasciatus ............--.---- 380) ||| (Gobiide sec e4socoslorntawenceceosteansceore 386 

AT OO LOVEE Ee hess Sst knee PPBY. ||P CODE NEINS anaanonosscnosa osenenaccce 122 
Geant bins eee cates, ce senso se teticce a aeats 286 Pelidus! $35 joe.saseissjas welds - eer Sees 122 

Geouhlypistormosa+.-6-.222-5-4-45-06 <1 354 plumb Gus ees iemee serena sien ieee ae 122 
WRICIENS, So cepaenenco Rene Baaoee 238 VWernalisi sete ctiscccae sehen comer 122 

occidentalis a. .-4-eeee. 564:\| (Gobiomorus lateralis: .—. 2... c= -etmcieeceni 386 

CELA AC Comat a oes seen ac kee OSs MGobione) lnshesesekeee ee sae eee ocean 552, 554 

Geranitim)erianthum-<2 ==. s2.=-a=<<lela <2 215 OCeANIGUS).-e esas eee eeeee 554 

GlOrmes wise sees ae atic isa ose ncwinem whicen’ 394 SMaraeduUs je. tee sea. seee-eelee DDR DDS. 
BUTCOMS ss soot se eiciesiciee es /S antes 384 SMPMALCUS eee yee eee 554 

RT ATIS eas sce a ed 884 | Gobiosoma histrio...............--... chee 387 
DRVIMANUS erases ons oseeenc = 384 longipinne \sss1o+ eee eae 387 

Califomiensise. 44 <4-se << leee eee 383 ZOSLEVULUT, «ier caeaect=1=> tee ait 5387 

GIN GLEN AE ao ea ee ae ararce on crete ae BOLING ODI eee eee ee ccieaici aac estes 146, 394, 554 

GO WAGES Aros 5 co een iahs 25 SR Sen 383 Dananaye hee e atts teeta ee cee aap 387 

OTACUIS a. a: ncisice nce eiecdeeatte eine 383 emblematicus:...css--2¢-.-~5 ence 387 

hneatus) asec tood de sl a DR 384 OTACTI Si. setae bree sie sina vis cians ails 72 



TOL 

Page. 

Gobiusilanceolatus 5. ess eee eae 552 

Lepidus’ [45 22 2osacecodsaseoeee ences 72 

paradoxus eee Sosa sees eee eaer 387 

SUOLRUO LN asec ste sens [tee eae 387 

SCMINUGUS ews serccne an eee eee eee 387 

SMAaTAaC Uses see ce caceece seer neee 552 

SOPOLALOT ec mieee eagle cence esata creeeeer 387 

GodMansoe sais rican sceh seme teammate ay 570 

Godwit, Hudsonian 22322). esses eee 247 

Golden-eye, American® = -2.-5-5555- 022 s=e- 250 

IBSLrowiSeoscu mess eect meee 250 | 

Golden Warblers, arrangement of..-.....-- 349 

review Of: 25.5 2-252: - - 348 

Goldfinch? American). .-sece--eeeeesseeeee 240 

IN Olea saan erecreeaes 240 

Golondrina (Euphorbia sp.) -------------.- 513 

Goniobasis:Canbyilscess--eeeae- see seee = 258 

etowabensist:cce.sco- see asc = 258 

papillosa: 2. so. tessceeesice see 258 

Goode, Ge Browne. --2- seseaete eee 178, 394, 395, 396 

Goode, G. Brown & Bean, T. H., on Lin- 

niean fishes ...2.+.:--: 198 

on deep-sea fishes. ..-..-.. 589 

Mew tSheseere ase : 422 

Goose! Canadas... 2c2:25s62 acs se ete ee 249 

BIGRECLESH OW eee a eeeiemelnie anise se 248 

little caeklin go. 40-2 ta eee =e ce 22 

GoosebernypWexas <2 -be ae aes aie == 524 

Goshawi. American ....:-<cc2222 =-cete eee 244 

(Gari, We couse seesareeee pes areas 262, 278, 284 
Grama, black: ./.-<. =.=: eer aah cn cec tre depetet 528 

blwe Be aecs=e Le ie eee eh sa Rig eis ee 528 

MANY-CAaTed s4--sasee esas cae es 528 

tales. cei ndececenSekte SSeS Oe 528 

Meas aes a cam cscs steels ese oa 529 

woolly-jointed = 2242 22 Sec emee samen 528 

Graminewe from Alaska ...---- ERASERS SEAS 220 

Granatellas Salle: .-22252 25.2522 5205552 23 

boucardi,new subspecies 23 

Granjeno (Celtis pallida) .........-.--.----- 458, 507 

Grape VvATIOVO s-5<5-5.-s0- tosessssee sees 511 

MOuUNtAIN’. ss.) se se sens saees sss es 511 

MUSbAN Oe = 22 eee soe see Seale ie 511 

SUNT BB Boaceccscues.poess=)nse 511 

Grapes of Texas: -=:-2<s2220s06.225-2 2-2 =e 459 

Graphephorum pendulinum..--...--.--.--- 220 

Grass beatdiessccasseuccesset beeen ceeeer 530 

IBCLMUd des aee ao ease ere cme eee. 530 

DUMA1O ec s2 Sassen sosketaes ress seee 529 

@ulbaeaecieci-cs> = ie = \c}s.sissee Sees 530 

WOHNSOW Sosa. accel aa as 530 

MOZ OULU seen ccsiescsets sneer eet 529 

DULDPILOe 2 ee)s ane sei cis Soo 529 

TEGAWNEO sccossscaacde see eesustse se 529 

Sal Gee ances ate os oce Acametaseoseese 529 

Shirad Oni8 wrasse carraeiecisne cise eerie 530 

SOG eo ee eneoooe cos: Hud SBnopaceoae 530 

Moexasiblessessa52ss22c4 see eseen 530 

WATO once co te tolcccinais sooematecetaee 529 

Grasses OL Wexasiee cscs sauce daceeeeeaeese: 461, 462 

PLaITIES ote eee eee 483 

pasture andwhayo- 4/5. ee seen 533 

Texas pasture and hay ..-...-..--. 527 

GravesiAs teem. ce scan cecsneesemee Mass 358 

Gray eee ame ce Meee ecitawensinsets 345, 346, 409 

ALPHABETICAL INDEX. 

Page, 

Gray; Dri Asa? ies. ae taco eee 213, 284 

Gray; Willie (222) 220i sce ceecee:aceeeeeee 438 

Grayson; ColAvdmtececs.ne sens onan eee 350 

Grebe; hormed2e eos eeesscccsacce aeaecee eee 253 

Greegor Tc) 2) Ue ee 959, 272 
Green head (Anas boschas)..-..-...- wees 249 

Grego Dre ioe fence eaceeen tesecee ss eeeeee 512, 514 

Grepe. fics aes. sdoe.seceed see ese ee nee 244 

Grindelia' robusta ----+------+ se ee eae 522 

for poison ivy -.--.:--=-- 511 

SQUALTOSA, -..-.. 222 c02-s neces 522 

GYONOWs «cscs eect each cee ee eee 222 

Gros Sifleurl s2-- = .-65-4)-0 ee eens 622 

Grosbeak, Pineso.= =< cr emcee esas ae eee 239 

Grouse; Canada. 3o-252-6- 2. cseeere eens 245 

dusky. .scs- > 255 ~cencs eee eee 410 

TUE .2 sense sse5s54.c6 eee eee 245 

Grubervl ses... seeteeccee ss cee eee 36 

Grunt, yellow <----..-.--.css-=) -cae sees 207 

Grus)eanadensis)---ce— a= eee eee eee ace 356 

MEXICAN As. 5 <ceeeace se eee 356 

| Cuadalupe Mountains, Texas, vegetation of 486 

Guadeloupe, birds new to ..-..--..-------- 621 

(GVECE He Setcenes Goonuesoosessonceissscscc = 209 

GoSyacaner ne sce. eee eee 514 

| SGuay aC Ones eee nee ee eee 5l4 

Guesde; iis 2.2 sa323 see eee 26, 624 

Guiana, Dromococcyx from British... .--. 559 

Guillemot@Black -2-=--->---oeee= aaa eee 254 

Brunnich’s- 2 oese= eee eee eee 254 

COMMON! ees (252s eee 254 

Mandt)S22 255-22. cee oacem teeters 204 

Gulf coast new fishes .....-...-....2:. aoee 422 

Of -Meéxico/echini 22-2 eee eee 83 

Gull; American herring! 22. >. - 2225-2 eee 252 

Bonsparteis! ececserec = aese eee 252 

TIAUCOUS' «s2c5e Soca soe aeeloeers 251 

great black-backed .....-. ..--.------ 251 

LV OLY ote see ne eee ee 251 

kittiwake 22=-2-, aes) eee eee 251 

Tin?-billed 2sesace essere see 252 

Sabine’s*ssacc-2402 eee eee eee 252 

Skilansscsesee ee eeeeeie 3555 Sa eepeeers 252 

Wihite-win Geese sas. s= 2 =r aes 251 

Gum plant (Grindelia sp.) .----.----------- 522 

Gundlach: :2.23452-2222 423 25-5-0eeeeeee 279 

Giinther, Dr. Albert. -- -- 46, 49, 53, 55, 61, 75, 83, 361. 

362, $93, 394, 552 

Guppya cundlachi -<..2. 225-2 -e..ee mee 268 

VaCSIS% 12-2 cme ec eee eee 269 

Gurney, J. H......-- aii sce eee 56, 37, 75, 76 
Guthridgey 2222 -ee eae ee 80 

Gymneleotris seminuda .-...-------------- 386 

Gyrfalcon, Iceland --- -- .--2 = ---=eee=o= 243 

Dabrador=..=:ts-. canes eee 243 

white!.22.'s.252-024. 6 -eee eee 243 

| Gyropleurodus, egg-case of. .-..----------- 146 

H. 

Habonaria.. ...s2<2s02.+-0os 264 eee 234 
obtusata sce! 2. caiiceeeee eee 219 

Mackberry, ..---\---2-<2s= esos eel eer 506 

COMMOD Ns ¢ s.r teree eet 458 

® thorny .-.2)22.-i22-- 2a 458 



ALPHABETICAL INDEX. 

Proc. Nat. Mus. ‘85 ——45 

Page 

HHadroptertisinesossa'sce esos eas bcelesnce eee er 70, 164 

OS Dice omaricooece padebaceaos 69 

aurantiacus described ..-...-.- 165 

in North Caro- 

Lina) yaaa ee 165 

OVIGES sa sche i seon sucess 7, 69 

peliatusicsssceciisiresscs ..--163, 164 

phoxocephalus .......---- 8, 17, 69, 72 

SQlOLUS) ceases tee e eae 69 

tesselatns!=222 2422.05 Cees 163, 164 

WALi2tus’: sae ose cache coe 163 

Hadrostomus aglaiw -......-.-.-2--- sss 572 

MIPED Sec aecaia las sisaciaaecioreee 572 

SDeeee sec e re coe ce cece eens 561, 572 

Hematopodide of Costa Rica .....-...- ad 113 

Hematopus palliatus ...--....2..242-..%. 245 

Pe MUON es soseeians asec ee ecaseaeatesnnae 203 

album! j55esccss.cccnscesoeee ces 396 

AT CUACU Mae oem icisicisielcs eee cee ee ae 207, 396 

LEVALOStlUM assesses toe eee 380 

eaudiIMacn a tos. c- ai. ee inl 380 | 

ClO PAN Ree aan eee saeiclelae snes = 207 

Hav OO ULCAuMN aes =. ce siete ain res 380 

oibbosumMeaesaeeeliaccseiae see sae 396 | 

MA CUMC ANCA ana clae amen oe ei 380 

MACHIOSNM eoana = sae eee eee 380 

margaritiferum.....-.---------- 380 

IMAZ Ata UMA es asecis ccdeccsleeeec 380 

plamieris- 22 2s/eenseecceecsaese 396 

ROIUVUStA y= cars cate rasa eacinscoeee 207 

SCUGUOL so 2 face esstosseuiasveaesc 380 

sextasciatam-: vb) 823 5 2u 24 380 

steindaehneri-....:...--.... -=-- 380 | 

undecimale 2.25. 2852% esd ested 380 

Hae tailiesesiecscosseiet sas Lasse ete et asltnd 195 

Halixetus HUE EINES Bers Samer 244 

LT OCIS aes eyse toate Se carom ety cise site cere 540, 545, 549 

QSSIMUILMG fra sus eat oes few tess 542 

ROLLUC Aba ites serine aaa eaa sea are 543 

GracheLod il 23,52 c2sa6se'. css 542 

splendens:-25 22 std: scot eae. 542 

Halocypselus:.ases==a-52---2s5=s- 50sec 45, 67 

: analy Sis) Olesasa-e ence seer 48 

Characterized! se.7 tee. 2 a-c sin 48 

OVOINB WSs secioete sm cesinws 48, 49, 66, 67 

Wolu bias seass=sscensscssassoe 48 

mesogaster.......-.--------- 48 

Obtusirostris .222222.--22.---. 49 

_ Haminea (hydatis ? var.) vesicula..-...--.- 545 

WOSICUIB sae setsistes Jains sess oeeloeen 544 

VIT@SCONS saeniae eee te cieecans i= 545 

Haplochilus)|G@ovit\.=.-2- 1-0-0 .2as04 6-7-5 368 

HELO LOT easter beter xlaliact= <ic/aisieiafalersiersiaiaialel==le)- 159, 160 

Haneldarscasaseeradase.2= siecle Sascisetelas:s 409 

yemMalisraca see sense senceenees nic 250 

1S Ry We) Tab ee noSeos Heeeocebo oer saeeees 200 

Harporhynehus)cses-ateeees cee eisai 562 

guttatus...... adelewera none 561, 562 

longirostris.........-..--. &61, 562 | 

melanostoma -:..--------- 561 

VARI Ss occ cers nom Was ae otine semeeest ed ete 414 

Havana, sea-lilies taken near.......--.-.--- 628 

Havard, Dr. V-\ on Texas flora .......----- 449 
Hawk, American rough-legged.......----. 244 | 

broad-wineed:2=-52) )-2s.2e----- = 244 | 

Page. 

awk Uk caccincaet gee Ase ce ecckele oe 243 

fish: cio a.aass Sees Si densebc. 244 

AMATS] Foes omretoetes ote seas clos soe afavehelec cic 244 

new Cozumel. dsjas ites opesccce toes 94 

papinidre ae Fie eesicscic ce sens es 244 

DIGCON): cos ciwtalstees aldacteotitelew ee 243 

sharp-shinned) <.(.2-cjscen seas este 244 

BPULLO Water misc ciateeia erotic iaaiet aera 244 

squalling::-s3-5 cc56c0chee5- honorees 244 

Haw thomsccasenccs ss ooannssenee eee 458 

Hay JEror Ou ccccsnsaccteseascdecesee chen 555 

on Florida fishes ......-.-- 552 

new Amblystoma ..... 209 

LE ray IDs JOA somone sob reaso sod IoolCS 405 

FL iy evar GH AW hs cietay—io! taretsiat tenella eisieete cise 358 

Healy, Capt. M. A., obtained new fish -.--. 7 

Heart, influence of temperature on the. --. 225 

Hechtia Texensis, new to United States... 478 

Hedge plants, Texas. ...-..--.0252:+--.%2- 530 

Heilprin; Prof. Angelo ts222. j222 202 eo. 212 

Fehanthas: ennui ss. Aah 5 ase = ars ceiente 522 

Lenticularist soe soe sccwiein snes 522 

HMelistta parvitolia.....6-s--5- seen css 400,0Lo 

Heliornithida of Costa Rica..------...-.-- 114 

Oli Go acrseteie Sasichaate aie a\siatnis cin te eee 267 

BD OX seas sessions sess eee ee eee 270, 271 

ARE OVIOIS sereereparteae teas eee ies 264 

boothiana) Jo... ss.<.c20s2-p5eseeeeee 270, 271 

CALP CNUCTIAN AS aac ara /alw atelelaelem (arora 265, 267 

cereolus ..---- peeoy Ps lis sete eibioaneays 265 
COLCOlUS fi aeee loose =. ieee 266 

laminifera --..-=.--- SHuSS ee 266 

microdontaic=sa2—----2---+ ee. 266 

SeptemVvolvaicss.-- 2 anes 266 

Cheilloden.s feo. Sse se oetsamonetee arte 265 

GHELSIMAsecisanccietsrcclsas sane Seeaerts 27 

Gelitescens) 525. -seneseseaeeccene eer 265, 267 

elechring).- 2 ss5s5 sce tslSs steels S 269 

Mabricities ececqcse itso ac testes 271 

Rebigerisse-cessa- Wsee bos sso late 267 

flornlifera).. s2cese ces see o<5seeisase 264 

gurndlachiaeeeeere ceca lene sacle seats 268 

HAMMONIS. 2. = 5 eee senses ates 269 

OPEtONnelisisie. se sea- ser nesee aatal 268 

Hmbbardive senate. 52 seeeassectacae 263 

hy polepta, 2 s-cisce ck cc sis sc cetersereteiere 271 

Intlectay sc .csa=)-o-ee see eres 268 

JACKSONL c)5-2o.-caesen eae coeee eee eee 264 

FEU Be sco conse cesSeConenecoT noc 268 

labynin Ghia < sectors ses asee ee 262 

laminifera 2.2.2). jase sates oie asic’ 267 

Davalleama. . <2 2.6. ccssense teres o- 210; 201 

MAURITIANA eee eee eee 270,271 

(Mesodon) jejiina. 222/25) -2-22-2.---- 268 

MECVOCOWLS sa] sae se ee naa sctala i 265, 267 

(Microphysa) vortex..---.--..-.---- 268 

MINDSCMNA, «<< - ee sae Pee vetee decks 270, 271 

MAINT 8S crs orc ear srers.checiniceie'sy ams iate's 270 

Miobiliana=-2-...-- eee nee ec eee 268 

TH ROTC yas oer epese SSO cmap: McOoO 269 

JOGRAY eons CUseeocsEroogeeS saeesoer 265 

planorbnlayecn-.ees-seseeeee ese = 265 

(Polygyra), auriculata ..........--.- 263 

Mbebiy gi Clpessaccaan seoc 264 

EAA hegosan snooDpocecDoS 264 

) (BSE 
et a, 



706 ALPHABETICAL INDEX. 

Page. Page. 
Helix (Polygyra) cereolus ........-.....--. 265 Hesperomys Truei, cranial characters of -- 408 

J AOKSON se saee scenes 264 | dental characters of... 408 
Postelliana, >=. .e<2eoee 264 description of.--...... 403 
DUStU) accesses 267 measurements of... --. 405 

TVMlifeTra = sans ee eee 264 MEW: SPCCleS\..... 55 gees 407 

Poly eyratar jaseseccales aces eeee eee 265) |wilessel Oreos se sees eee a deste eee 356 

Postellianal :25 552 sce ceos eee 264 | Hessian 1 ee Oar ee at Se: 418, 419, 420 

(beac oecsacsasasecsDansdiges & - 269 PaLasibOs ose step ee eee ee 413, 414 
UCM PB aneAcancorncenoaacacesoscHace 268 | IN HUTOpO).<-<c.sj-psseseeece eee 421 

PUStOA oo). s.sstssesoeee come cemee 267 || Heterandtia ommata.----2-55555-8e see 555 
TAC ACUI 32 os esas eee aces 269  Icterodontus OSE -CASe Of epee eee 146 

PUSS sig esse sacs seciqsecerc ser 268 | Heulandite in District of Columbia ....... 353 
BARICOl A (5s a eiobi ts se deiacsinn see ee tee 270, 201"|: Eiiatale, o.oo o eee ess a aosense ae ee eee 201 

Sculptilig secre clematis ee seek aero 269 biatula :-... 2.2202 snes gap ese] Jaee Ola 
Belenina eee ee se ee ee ee er 268) || Hierofalco island us..ce. 4-4-2 ee eee 243 
Septenivolva.- 2 sceecens do-betosat ce 260 | FUSHICOLUS, ..- 25's cass nan eee 243 

Strebelincaecsesadsscss seaseauocdas ts 262 | ebsolétus:. -.).22.52hense ee eee 243 

Strigtila hos. sos. each c cacncc te oa. 269 | Milaria/cenchroidés.-2.. == ss. see eee 529 

SUPPLCSSUS)@ «56:5, cecmnre see scuraee 271 MUGS = 52, besser eee 529 

(Triodopsis) Hopetonensis.......... 268) || <Elinnites, cicantea.-2----=--22 Jeo eee 534 

INNeotacw aqesee eres 268 giganteus: «25. on. sscen eee eee 551 
TAG OSSEE ee eee ae 968) || Hippocampus gracilis. ----.5 545 ese 371 

MV MLLELS finan sisi ese moe cine meneceels 264 INGEeNS «2. sccm aseeeeeteee 371 

IVONGTYCSian ayes ene canes 263 | Hippoglossina macrops ..............--.-- 391 

VIRION OLULL GY eet sy eee = ern ee 969) || -Eapponoé'esculenta, 22525-25545 eee eee 87, 613, 620 

ViOMVORAS ee aa cc senha eye cee eee eee 265, 267 | Hipponyx antiquatus, var. serratus....... 539 

VIR Re} Sasanncisan apo ebeccoomeoncoseacs 268 | GO 6018-2 eea es eee e ee eee 539 

VULtU OSS ase cis cloned seco astcebneee 268) ||| -Etippopodidss. -=- 4--cee sae ee eee 402 

BEV GL G16) fergie ote eas) oe aoa js eS ROS tee 188 | Hirundinide of Costa Rica...-....---..-.. 105 

Helminthophaga cincinnatiensis .......... $54) | Enrundo see ac): <sces sess eae eee 64 

ruficapilla, var cutturalis 9364.) Eis eee oe eee ee a eee ee eee 156 

Helminthophila cincinnatiensis ........--. 354 | Histrionicus histrionicus.................. 250 

peregrina t2si5--- eco 987) | Eloffman).o)-.<-s2-a2. 0. 04-6 156 

ruficapilla gutturalis -.... 354 | Hoffmanseggia stricta... -..- 2.4 525sse oe 501 

iemianthin 18;,:8 NOW: LTASS:. <5 <5 ccsene wens 475 Hog Fish, Spanish m|mimlola mn ninies/mintelataiiatalateta iste tote 260 

Hemiastor Mentzicnse- <2 sc snse osee eee ees 616, 617 | _Holacanthus strigatus .............22-.25- 385 

Hemieuryale tenuispina................-.. 446; || Holconotix 22.025 Se -na-1se a2 cee eee reer 138 
Heminhamphiusi see erase aces eens 45 | Holconotus rhodoterus......-.....-......- 137 

Dalaovicsee-y-talce a seesoes 870) (MBO Y, 2205. coe ce anes cosas eee 458 

Tobentiere sss sce eee ee 870) | ddolocentrid ie). 22.2 -2524. 42er see eee eee 375 

WNitasciatus!s-o2 see ee 370 | Holocentrum suborbitale -... ............ 375 

Hemirhombus fimbriatus, new species .... 591), }\lolt}s, Forges. 222 o2e = 4-praeee eee 80 

Hemitrygon ukpam...-<...2.5-.2es-5- ee 294 | Homolampas fragilis .........---....-..... 88, 619 

Hemphill, Henry...... 191, 255, 257, 258, 259, 260, 264 POL Vas ob cecacc-ce noha eee 88 
267; 26912729276; 280.088.9080) @klomarid ea sacar ee eee eee 167 

358.539, 549) | HOMaTUS 22-222 e se ee 167 

Hemphillia lanuginosa .................--. 544 americanus.....--..---.--------. 168, 169 
Renshaw; HW! oocistehc sacs celed see ea eee 76, 627 | crustacean, allied to......-...... 167 

FVGRACIGUIN Hes acon COR eae eee 234  Honey-creepers, new Antillean .........-. 25 

Herbs of Texas prairies ..:........-...-.. 483 | loc st :=;...'- (5) <)s 225s ndash eee 458 
Mexas\ economic)... a.c-5.-2e eee 525 | Hoplopagrus giintheri ..................-. 378 

IHleron,eye-Dones Of 22. .-scsaphe-osses2en 683 | Hop-tree) ...5...-<ses525--555 ace 458, 515 

Pagenn NT) caoseesecore Te CPL ea 245 | Hordeum nodosum 2220-2 --—- 4) .e eee 220 

new boat-billed. 22. .:.22.t5.25e02- 93 | PIaAtense: 222... 2<\s 5 once eee eee 220 

tongue:bones Of.----. 224255 eseee 683 | Hornblende andesites from Bogosloff....-. 31 

Herpetoichthys callisoma.-.-.............. 370) } in volcanic rocks ...-......--. 31 

HO mnick Cuvee saecets «cise asaya seers 359, 360, 361 | Howard & Sons, Cinchona barks from .--. 655 

ethan) < Seed ee 414, 415, 416, 419, 421 | Howard, L.O ..........--+-2e2--0--<-- 414, 416, 421 
FFesperomiyat: sacs cssenes cok oenene ee 404, 407 | Hoy, Dr. PoiRi. cc case doe eee 14 

fencopus: sase- ses 404, 405, 407, 408 | Muajilo sc: ccecsci50 son ines eee ee 500 

measurements of... . 406 | Hudson Bay Gonna districts, birds of . - 233 

SONOTIENSISS a= sa-2 cease nee ee 405 || Hudsonius amarus .--. ec 02-ps4-6s eee 127 

measurements of - 405 | OULY ODA) s.i, 5-0 2: = SEER 127 

sonoriensis .....-. 406 | Ainviatilis)\.s6 5. ae eee es 127 

Truelccesasesee -. 406,408 | Huisache-.......-.--------+---22+-2peseeee 457 



ALPHABETICAL INDEX. 

HHITISAONO, MUSOS Of a. om cence ~ eam oenesiqeie ak 499 

Humming-bird, ruby-throated.........---- 242 

JE ERASE RY boas sa acae be oences paapemocodcose 259 
Hundred and two river fishes ..........--- 10 

IESG Vinee ens ieencis seme «aioe set cciacianic as 401, 402 

BETSY SULIT Beam a craictcts sh idjais clei c cisiaiee we alacnase cise 271 

ERY MIMO Cia aArtitex. =. 22-25. <j2--<ij- esse 429 

Hybognathus argyritis.................--. 121 
OVENS ren hice swescoeeenigst 121 

Ha VININNIS se cece) rss 121 

nigroteniatus ............-. 121 

muchalisy. =. </..%.- <2 ss: Peahbe bri PAal 

placitase.-assscse-. 18, 121 

NG Eh aorsoosnaso se 127 

THEE Soasoacndanasoosccste 13 

placitustescse.--. 5 se -ane 121 

Tefen asaoqnerecessousancs 127 

in ybopsis zstivalis.-......5.-- .s2--..cace 14, 122 

OHM TAO) pacenooseeednagasecbesee 122, 127 

biguttatus............-- 7, 12, 16, 122, 127 

CURE ERS sepgooeaoueoneroanodacc 7 

distinguishing characters of. --. 14 

Pelidusies- chews os ac ereemsenset 13, 122 

ny OS LOM Sees eee renee 6, 14 

IRDFOSUSiccoesenee oe <so- aeen eas 14 

LONPICEPS/e eee sea seen ses ee 4,125 

MISSUTIONSIS ase sen cession sense 4,18, 125 

MMOUIARUS sasers see ae amiceine sa 14 

SOW iootdecosnccosstoscomocsecDs Qt 

Bee esse este ce eieis cisiseccinice 127 

sterletus:=-- <5. ccsoeeheeras-s = 14 

ALOLCRIANMS sop ea aseeen aaa sac 6, 17, 127 

StramMINeUs) =< 2-22 252/522 -fo0 2-1 4 

tiduitantss=-5 se ees-ae Ae ee eae 3, 122 

WOlUCOUS) 222 << 2 scees ese a8 125 

wolucellus). =<. 2<00s 520 05s 4 

MINCHENM I =e ess n as sisneiste tes ions 127 

JEANIE “6S incancesus cob accocose 14 

Hyborhynchus confertus............-.---- 11, 121 

migollus) sets. 22 seme st 11 

PCFAPICUUS! 22. ociensesscee ss 121 

PUNICCUS!: eee aac scr secs es 121 

tenellus;s2s26-- 6 te. ss cece te 121 

Hydranassa tricolor ludoviciana .--.-.---. 355 

EV nO Wider esate a cher ces oan seciccclescce 258 

COLT PAbR ose cee s anaes <i> 257 

MONTOCNASIS) soc sce es ese ose se 256 

Seeman’: eecc cis eetin. ct osepiae 257 

Hydrobia (?) Wetherbyi, new species..--. 258 

HAVONO DLN anaes o cae we ce o caine acer ecies 257 

Hydrographic Bureau soundings. .......-. 83 

FHydroida, additions'to ......-.....--....<--- 447 

Etylocichlayalicim).-<s<sG 5-02 --scctene os ~. 235 

TUSCESCONS ea ccias..:ces cee ceeceess 235 

mustelina = <2. 225 -22<e6 ses 235 

unalasce pallasi......---...--- 235 

ustulata swainsoni .......-..-- 235 

Hymenatherum Gnaphaliopsis.........--. 523 

Hymenopenezus............-...--- 179, 185, 187, 188 

Gebiliges2 22. .-0es see ese 180 

AMICLODSiaseess oa ssecee aes 180 

modestusss.2 22 otc esses 187 

measurementsof 184 

new species... -. 183 | 

robustus, measurements 

Obit area 182 

Hymenopenzus robustus, new species .-. 180 

Hiv OdOMalOSOIdES! s.2sc5--- 26sec coe = se 14 

Hyoid bones, method of saving ..-----.--- 681 

Hypargyrus identical with Cliola ......--- 3 

tUCitAMUsy = see se ale ereea ts 3, 122 

Ey POLOOd Onl eee erecta esse =i etaielaete =lnaisis 586 

semijunctus, note on......--- 585 

IELyPNUM, SPCCLES. ae ee we one ne wlee \)cee alain 221 

Ey POLO PHOS so =eeee nse nase eee ee eee 41 

Hypoplectrus lamprurus......---.-------- 376 

leh eN ea siiisaassBoneacroesoscopenaoneees 9, 124 

Hypsoblennius brevipinnis ....-.-..-..--- 389 

PeNGLIS eee eeersie- eee 389 

Stratus, soces-iccss scien == 389 

16 

Ianthina bifida............ Sea siseeies mae 540 

Thidids of Costa: Rica.-..-5.....---....5.6 113 

Ichthyapus selachops ....-.-.----+.------- 369 

Tetalurus faréatus = sssecese ee eee ee ee 13 

punctatus <..-.. 25.2555. 2,11, 13, 14, 16 

Icteridw of Costa Rica..........-..-...--- 107 

CWo7umelisasncn esse se eeeeee see 570 

Neterusicucullatug) csseec esas se ses eteeeae 19, 570 

igneus proposed ....--- 19 

nelsoni, new name ..... 19 

variations of.......---- 18 

ICLETUR cone coerce se ctee eee eerie 355 

VN CATS coc oe cise 6 atlas erase oe 355 

LG] NUR GS AAG caassecaesne Fee materioat= ae maieee 73 

ISON se eee ae eee eseisceisnceiss 2 

A Op seoesepbosecopdcsebadcnoe 13 

GAIPIO= soee saesies sesietsdaseeaaeee 13 

characterized ..........--. 2 

cutisanserinus ...---.-------.---- 2 

CypLinell eee cceset eee sieneteie sa nere 13 

cyprinus characterized .....-----. 2 

Gamalisih)2-mecs o-G2e. ccs dasiceee 2 

GifformMisiaeacos-e ss ee acl seis 2 

PEE Serasc spa. OSe RES Henna ooOaee 2 

DIMM OP eeepc ssicimictelclareieleratels 2 

SGIONO Sse aso- mane oe ee ace enceense 2 

THOMPSON seco ase -seea)= siete 2 

UMTS pe oo base guseedndaccaanss 2,119 

RUNS setae ese = seme erate aatarl= 13 

WENCH) Sophos oeabconpopoodaescopons 2 

Weliferi.(ewcstocteneesecccesteaes 15536 

bis Otiner: sascsteta scare eter. 119 

deseribedeer oe seecseece nae 2 

varies greatly ............ 2 

Mlex(@eciduar -ac-sse eee neeaccecee eer 458 

Incaskull trephinine <--:--.-<.------. 410, 411, 412 

India cinchonaibarks).s.\-- sacl s2 =e 656 

Nn Persollecesan sce eielsceisiee aime seeleleeteia aeieisi= 262 

Invertebrata, additions to marine ......--. 424 

Towartishes' collected tes - tetce sn seis ays onion al 

MO WASHES LOM ee cian acess se selon cael 1 

Ipomoea Salapaes.c.sacccecesetacesccce nce = 527 

ING See cet cacaeencasesenetciossems 527 

TridesfrompAlaska/socceessccehacsoeseos = 219 

UTIs teense soap asaeseee siecle yacinasls sa 234 

DIDILI CAM esas smeasccicccciiclescnt pede ows 219 

Iron manufacture, eatly.....-.--.-.---.--- 17 

orein' volcanic rocks...--<25----..--- 3 

Smelting, early 2. sc. = << /etln a= 78 

Wsapisitenestrataccciisc-mssiccscscm-senacee 40 



708 ALPHABETICAL INDEX. 

Page Page. 
Tsopisthus Temifer) sss. 52--- esse tense ees 383 | Juniperus occidentalis var. conjungens .... 503 
LEER GOITEe oma >cenosadosnnaseeeticenunoseoace 418 pachyphlceaeeesse sas eee 503 

all yniiimac-lace ae scaeneele seer nee 418 | Jurassic fossils in National Museum...... 293-298 
hordes Kase. esas ae eee 418 

(tt pee Soe bays 418 & 
MSOSPONG VL see se ceric eee 156801575158) 1590160!) Kalmiane ss eceeee ces  eoseee eect eee 234 

Esthmiaiventricosa So-eses-e- eee ete see 262 | Karwinskia Humboldtiana................ 509 

iy EP O1SOn to sajoetee Saas ee eee ee eee 459-511 | Kellia laperousii ........... SHoonOCOSSEAace 549 

J Key West fisheries studied -.............. 606 

‘ King birders. csce tts ec ee ecste cee ceeeeee 241 
Jacanids of Costa Rica .....-...-.-=2-.22. 114° | Kain ofisher;: Belted 2. cs5s.- eee eee 242 

TACOS Wald '..\o07:2 2 Aiea 524 | Kinglet, Golden crowned ................. 236 

wseren long-tailedi 2... see eeeet sos ee ee oe 252 Ruby crowned s-....-co.-2seeeeeee 236, 625 

Pomarine tec ns Saer eee st ace cece 052)\| Kingsley =. 2552s 5.c0s. each ences eee eee 188 

Richardsonis;aesstsseaes sesso ete 252) \Mikin-yi-ko. ..c52s22.cecascen snot nee 140 

Jalapa (Jatropha sp.) EP) Se ea ame RL 514 | “Kirtland, Dr:tcscos¢ceteco0 cee ee 163 

Jamaica cinchona barks..............----- 657. || "Kasutech =< -22 <3 ss stshecste ee ee 81 

AMINA. saa sense see oseee te ees eee 7283) | Kattiwake Gulle-ssncsessaceere sees eee 251 

denticgulatac 2222 see es oo eee O77 | ION: 225 222. Jace cs needs spose tee eee Eee 222 

quinquedens!. 22.2552 one steele 277 | Kner and’ Steindachnet: -- 222208) e-eeeeee 55 

Japan, new tree-sparrow from ............ 19)))|/eKn0b san ae eee eee sere =e nee eee 246 
Jatropha macrorhiza...........-...--.-- sae 513 | Knowlton, Frank H., on Alaskan plants... 213 

min bit daz eesssas eee meee eee 513 | Keeberlinia spinosa.-...... PRE Srcereucncc - 515, 531 

Jaya Canada lees ee cone once Ree RE 941 |)iKiohn, Gustav-.:sios2-22s0- eee 357 
Bil Enyat ese Me es ee Re nee 238 | Kéogzhook (Olor columbianus).........-.. 248 

WGHTCYS = steacees Babs asso eee eee cs see, 285, (539 ||| @Kcrameria) 225 ees aaceeeee eee ; {yea 522 
Jeffreysia translucens:.....:.......---.-<- 541 Caneéscens. =... =. 5.2 eee 522 

EMS Whre anaes: seccss Sana os See eee 405 lanceolata) <-.<..-2 02a eee 522 

Jessamine, Cape ........-----..--- ean 194 | parvifolia..i2.-22qcasee eee eee 522 
Mew ebt | Cols Wy ae sasccqeceeessces 259, 261, 268, 287 var. ramosissima...... 522 
OW -T1S Mise htc nieloey clea sectors ama dame os 208, 209 triandra <<5.<2Jccss tess sees 522 

Ot sWOLIN terse Sostee eels cee ee eee 418 | Krameriacex, Texas economic ...........- 522 

WONES HDT) Wissen sis ea sersicele secon eee 54041 SKend-ah!-Gilch: soo.) cosets see eee eee 97 

IME TS eee eed eee ee ee 80 | Kumlein, Ludwig ..--...--...-. 235, 239, 240, 253, 357 

vordan\Prot:.DiS)-osss.eeee 44581835280, 357, 360, |) eUster - . <2): ccjncteoclelsceece se Se ne ene 284 

36163629552) 555,507. |) Kyphosusis----- c-se ee eee eee 201 

collected fishes ......... 1 analogus)...-...-.- Oia 380 

on Epinephelus nigritus 208 Intescens:... .......-2 Saeco eee 380 

Etheostoma variatum 163 OCYULUS oo ese ose ene eee 380 

HMixocoptus'==o-sse- <2 44 ii 

Girard’s Cyprinide.. (118 : 
Iowa and Missouri Labidesthes sicculus.........---..--... 16, 552, 555 

fishes 2522 Sere 1 | aaboulbéne’.-:-.-.52..-<c2./0 oe eeeeeeee 419 

names of perch, &c -- 72 | Labrador birds, listiof- 2-12.22 -sesceee= : 233 

Pacifie coast fishes - - 361 Duck <:.:..22/:2s-stisecen seen 250 

salmon and trout pa- mammals: <<.5...¢.sSsme se eeeeee 234 

POL eeeeee Sheets e 81. (| abridaes<2 5-20-55. -504 see eee eee Ease 384 

some Linnzan names 394 | Labrosomus macrocephalus.-.......---..-- 389 

studied Girard’s fishes. . 119 nuchipinnis xanti......-.-.-- 389 

and Eigenman on Ethe- ZONILCP: ...8s00 5552 cee eee p89 
ostomating®...-..--.--. 68. | Wabrus).-csssecceeeenee ens se eee 208 

and Gilbert........- 56, 60, 64, 81 ONTIUS -< ; 2'-1- Gennes ace eee 200 

Juglandacew, Texas economic..........--. 506 hiatula “.52.6.22s2e55.00 eee 194, 200, 396 

QUANG MIUPTAL yard everest sores See ooeeeee 458, 506 onitis -...-. See pEnooopSd Soseerc ose 396 

TUpeEstrishssos 4) ee 506 PLOMICri 2. = oes oe eee 207 
Juncaces from Alaska.......5..-..2-.22. 219 rufus Bee eesaLicdGomococds 200 

Junco cinereus dorsalis .........--..--.-. 355: | Taacépéde...5-.- 2-28 jesiece ae ee ee eee 207, 396 

APTSAlIS @ amecrebre eek eiceees sees $55 | Lacuna unifasciata.22-- 22) 2. esses 540 

MY OMALIS ecco ciarsaleacincieecioaaeoee =. 240 | Varie gata... 2 ceeeee eee ee aaa 540 

(kesberliniaisp.)ie-2--sscercceeeesre 515 | ‘Lagenorhynchus. ---..- 1-5. ease" oe) see O; OO 

UM CUS pate to paris tas omie ers siaic wise oie ele. elciateperareis 234 albirostris ..-... . - 7 

SUMLper seniek=batkoees seemaaseecccee nels 503 electra !sseityi.eeee sees 95 

SUMIPOLUS ec ipereeieeteitccetniese reise eee 234 | Lagerstrém)...-222---.- Peper ncce cca san 206 
Haceidar.cecwes saeco seneceeee 504 | Lagodon rhomboidalis .,.........-.-.----- 194 

occidentalig-22e et. a-2 se ee 503 rhomboides 2.6.3.0 ceceeenees 194, 201 



ALPHABETICAL INDEX. 

Lagopus alba ........----.--- raielleseleeraate 245 

AAP OPUS seeteysacietar eciesisoasaele 20 
alléni j:. 5%. sc tet 20 

MIEPCSELIS ee eae eee eee ele 245 

GAM AYO: aia siere <islsaicisin sinie wleivia’a’s a's bisjaiclaysibis 255, 346 

HPAMOUATIA risiociatca cae ic caacle cscs aarp ee 539 

diegoénsis, new species ......- 538, 539 

rhombicasss< so. sSece222s 539 

Stearnshi - .issescss2 Paes 539 

var. orbiculata ...... 539 

a Mine-River fishes --'-..2..50222 522.668 14 

Hampornis prevosti-.-..-........---.. ---.573, 574 

thalassinus ..........-. 573 

PHAASSINUS A 1s ela ae arese cre cere 573 

MEAS DOLCAIIS fn 0012s iiss sc Mac leiseecelace 238 

MantaAna CAMALA.5o..<ctacieds soc. cece dele §25 

Laramie fossils in National Museum ..-..-. 326-335 

Marids of ‘Costa Rica ..5....-2..0 5205655 114 

Larimus argenteus ..... raed RSS A 382 
LOVICEDAaccnece -ssaceeen nae ce ae 382 

WENN ea cla oisajsie's oeslosials see Scie aeccicindaisale 234 

GAT SHOLG Geis ceases eise cies oe eek aie Soa nee 241 

arres Mexicana. ..+-..-20.-ceceeviesseces 514 

Larus argentatus smithsonianus ......-.-- 252 

delawarensis ...... Jotelastdisteie wreaetes 252 

SLAC US ene misians seein) mate ets eee 251 

IGUCOPLOLUS een ccisceeiseysecosiae = 5 - 251 

AVY AUNTS a= aiatnta/siaintretetemeciae ele eisai . 251 

philadelphia. 6 <<... Gee ceisdisictsicnisicle 252 

Masa CUbraee secs ee cic cloct eles Seicis ote wears 549 

PACERS fercte eer eas wteiele cinnisae ea dmmleS 284 
MATULIMUS petcecaise cick ae 215 

palusiristes-j-ce eee sta celemeeee 215 

SMG SAA eee ayer ere ate eicte wie wicyeiahmrascicrsae Se Systere) oteiare 274 

Laumontite in water works tunnel. -.-..-..-. 353 

Laura, schooner, searching for sea ele- 

PD AMES fen ico toes Cie teainiwic ies oils wlolaie ete s"<terers 90, 91 

Lavinia exilicauda .................- weiss 121 

RAT OTS yoy are olstelelalejs aia stelalsete <ialerot 121 

lawrence, George N ..2:.00.--.0:c2se0+---s 99 

on Guadeloupe birds. 621 

AOAC eisecycteeretctSiara,niere Souieani Sede oelsiainets see 409 

Leanira robusta, new species ......--...-. 426 

MOOTACONA aie. toes eee oeeese S52 426 

Lechuguilla (Agave sp.) ..-......-1-.-.--- 518 

stem variations ....-...-...-. 489 

1 OTE CCE) EY es ee a 549 

OCLs sates | fa oweioe eae eemaars dee AS 234 

PRIUSLVO}= cece Sasen eae ess ee eee GE 217 

MSE CAP Lee. canteens aac ecciee dons Yee 93 

Mhomassersscccesees s peewee 348, 560, 607 

Le Gobe-mouche brun .-.....--..---.-..-.- 622 

Leguminosxz from Alaska..... ....-....-.. 215 

NGUGS Oljasewicsces Coen nee 497 

Ofsbexag a nossec sone Seb 458 

HF CIOMALUSS nee soe ees ocala ese ce ac ee/sew cede 222 

Lentibulariacew from Alaska -.........-- 218 

Leodice benedicti, new species. ..-...-..-- 427 

polybranchia),.255.-essaseceae ses -427, 428 

Lepadogaster reticulatus................-. 2 

MOP AS ss see cae ne setebens cos coc en wz 427 

Lepiana (Hymenatherum sp.).---.....---. 523 

Lepidogobius lepidus ..-....-.........--.- 72 

Lepidopus caudatus...--- PSS ie a ae 373 

hepidosteus sare o652° a soaaaoe oa sires 146 | 

OSSGUBT Shas ss ctw reece: 13, 16, 205 

709 

Page. 
Lepomis cyanellus.......-.. siaisisyecs 7,10, 12, 14, 16, 17 

MAUS sear cise cleewetekie ue cere o 7, 12, 16, 17 

pahlidusis scans: > Pe aecartetsewoalee< 14 

Leprzea abyssicola, new species.-...-...-..- 439 

Beptocephalidee:2ec-\nce acne secceecenss 159 

eptops\olivarisss.-.. 2 -ss-> e= seca emcee 13, 16 

Leptophidium ceryinum, new species. - --- 422 

marmoratum..........-----. 422 

new species... 423 

profundorumese--seseeseeer eee ee 422, 424 

Meptoscopidwye =o. snc eae aianyeee eee cee 388 

Me pLOUNy Ta VACUA weisjs)e-iseeeeceeercaee ee 542 

PaAUciliratayso-mcc sees e Lees 542 

sanguinea, var. lurida.......-. 542 

WVCISMOUL -wlojs saigasistctela ms erw is Sere tsi Seemiele 55, 62 

Leucanthemum arcticum...... .....-...-- 217 

Ikenciscus! fibbOSsus|csems> 4. aeenoeaee ae 127 

lincolatnstss- sasescee coasecicco 4 

TUGTENGIS aes iste.) ewe aeons ose 9 

storeianus cist sens ees eeees 6 

Leuconella, new name .....-...-...-.....- 283 

BOW CONTA Sais aiejareciatoreie cielarsin. ate stele, afe(ateyeiels 278, 283, 284 

bidentate: 22a5-0.. sehen joes ses 278 

Hemp hilliilee-eereces co eee eer Boe et 
SSN eS ROO Rec CeE SCE AT ACE Te = 283 

WEG COpterniswesecmcccia es seep eee eee 38 

Tewcos hanes stenoses clelaclsadaccew ese see 121 

Leucosomus dissimilis ............ asaselee 122 

INCLASsatUs jase ceases eee 122 

Pallidus;.32ce2 ve aae eee eee 122 

Welnewwin) See Gre orton sk ts. as gree eee 265 
Liberty, sloop, took sea elephants ......-.. 91 

ichensifrom/Adaskarjscicesnss saoee eee 221 

Tniliaces trom Alaska onceccssceeeecne cece 219 

MexasieconomiC sss s--- eee canes 516 

Teimard ohisconSeese tne cco es sees ates 551 
MEIN ROMs se Seisec sete scien Wesits Hee e Ses 544 

WAAMIB Soe Bas Sas oss So sdaleniouceeeeeaee 144 

WHIM BAU CAKLA eee eens SolecicieG memcinsceeeeine 272 

columella; se. cccssesesoececnae 257, 272 

Numi is. ses cc sees ee see ee se 272 

(Pal meri jsssemas cece cence eee 274 

AMM Bid Be Ss aise ee aesia selec seis 272, 273, 274 

Limnophila ........-.- = DU SSOROSC ARSE SOSoOaeC 272, 274 

Limonillo (Actinella, sp.)..---......--..--- 523 

Limosa xgocephala ................. dobecc 356 

hsmasticd 4 occ5 sss siosterosossae 247 

Him OS aS? cis — ese memset eRe: 356 

Limpio Mountains, Texas, vegetation. .--. 490 

einerges | Mercurins —saseere = ee eae 397 

JOgGy Heat Fee noe ersosos ees weonuSpbesecaese 397 

WiiMmle Soot wacinicies-Socicrssaetowisisicie= wi ctuareranye ate 346 

innwa borealis): -- aces sec nce ece ee seee ce 216 

TinnNuS ooo ccesticwmescse see seeise ce 194, 195, 396 

collection of American fishes... -. 193 

WinnG:. «= 22." 198, 201, 202, 203, 205, 206, 207, 208, 222 

Linné’s names of American fishes. ......-- 394 

Linopneustes longispinus ..-..........-89, 616, 618 

iocardiam elatum\ssse..c2s-cs5s asses css 548 

Substriatum --ose-neec- eccise 548 

AOA ACUUICOSHAUA  seiele ef ao cle =e see sees 542 

happily Cioldesnesesa sa -6san<= soem aoe 458, 525 

ihithophagus!plumula, ~~. 2... cco se- ec 551 

Mnitorinanplanexisy-on-jac)=sccmclen-msecsia se 540 

WIG BE ecse panoomscute soemoUCuesose 540 

SCUUUIBtAl ma ticee estes site anisemeiae 540 



710 

Page 

Liu-Kinu Islands, new sparrow from ..-..--- 

Livermore, Maj. William If ..2.222: 2-2-2 - 449 

Lobotes'surinamensis - \.2o.ja0-- close ee - 378 

ERobotids -s-s22- Sscecsee 2h. tees eet 22k 378 

Wockineton, Wa Ni -.-sess-22o,2- eee ace 362 

MOCUSLELONCY seca ieee esi eee 458 | 

Loew, Des Oscar 5-25-2222 498, 503, 504, 514, 516, 519 | 

Hoowoodbes as jecisae wee bos tsemee seni s 509 

Loiseleuria procumbens.........-... ..-.- 217 

MondoniCompanyieenscceecce sa eee eae 77 

Honespurs iapland) sccssss.ss4- semen. 240 

WOOM Go emes moc Se accm otis sowecieio ete se eee 253 | 

TBO DMS eternal t oats ie ore ee eee 141,159 | 

Lophodytes cue ailatas fe ey OR See A ae Pay 

Lophophanes inornatus cineraceus -- ------ 354 

PriSeus= 2-2 2222 =—- bod 

Lophortyx californica... .-- ve 355 

ealifornieus brunnéseens 355 

ote bush. cc etictmece este ee ee eee 157, 508 

Loxia curvirostra americana ..... .. -.-. 354 

MEXICANA esac eee ae 354 

MiINOM-aesosee ase Sa 354 

stricklandi .-.-:-: :..-- 354 

len Copters, .-<\-.02 ccemsan ieee aoeeaaes 239 

MIGRATE, Foes Saacesecosc ‘ 2 354 

ucapinaerenulata . 222 cere 543 

Lueas, Frederic A., on rough skeletons .. - 679 

iacina califormica’ ----.--=/s<2- 42 smo ae ih 548 

mUttiallit ssa. occas Veet eee eee 548 

MAGS FETS Ole aoe cic ceeiacasemereeene eee ane 559 

ILM o£ 55. ccengoose cosdcadseanenass 2cue 256 

Me wisli\. jscce es ssemcs ee = 8 538 

iupinus) Nootkatensis .--.--.2-5 52-2. 2-245- 215 

MONCNNISieree see ise eae ee == 215 

TT jANUS) ALACUS) ese siesta cain 378 

BE OONELVENGCEIS se-\-se/= tli eee 378 

Colorad Os aq\cee seem ce eats tas ee 378 

PATMMUDIS Soa sngdancansooseseend ao 378 

INCLMIS qo wiecivetoe eee cicw = meee 378 

MOVEMPLASCIALUS co -ecl seen ee 378 

PAciiCusmeessosce essa eee 378 

MOG = seb a4 eaeposoereeaccesceduc 378 

fp Sas enedes Cds sposaousuneacssout 378 | 

Litken, Dr. Chr..-..--. 41, 49, 50. 6, 58, 62, 64, 73 

TEE ne en ERENKEY oo esec GesnuadcoubescsbonS ace 547 

ILPesM EY Sadao conse-apoushopoeeosoLancoS 126 

uxilus\chickasavensis ..<..-----2s222222s=- 124 

Le plOSOMUB eee eee eer eee 126 

lucidus'4t24a2.Se5eeo5gs5oes eee 122, 126 

occidentalis) 235. 2254. a2. eelan ee an 126 

SCCOl nc cco ence ener ceisce wre ealeass 126 

SOGING Soaseaadsesag5 so 3s00nasc0ss 127 

IL GOVAN EN ENCE BY SA55 5 = seo pane esssoc sconce 219 

parviflora, var. melanocarpa .-.--- 219 

spadicea, var. parviflora .......--. 219 

IDO eMIGS 5466-560 50055-soaceoeersescee 236 

Lycopodiacez from Alaska .......---...-- 221 

Lycopodium annotinum.......-------.-- 221 

Wyonsia | Californied <--se6-o-4- =.= =e = 546 

TEN GATUCUS) ecw erininee mine = siete - <1 win == - 12 

M. 

MeDonald’ Coli Mir. cticnceeeesnie ac 143, 357, 359, 360 

McKay, Charles L., death of...-.-....---.- 213 

plants from ......----- 213 

ALPHABETICAL INDEX. 

Page. 

| McKenzie, Jamés..-....-- ..-.238, 243, 244, 245, 252 

Mackerel, actinosrichia of Spanish .....-.. 157 

Macluraaurantiact = 52 oee seen 458, 507 

Macoma indentatiatsesaes.coee- eee eee tere 547 

inquinata) .o5)-24-2- hee eee 547 

SOCtA sins eRe soak ese eee 547 

Macronlividnsssess2s es Eine -dee cesses 536 

Macropus).c2issctsack aco tees eae eee 134 

| Macrorhimphus)eriseus- 2-52-22), e 246 

| Macrorhinus angustirostris pe ctoces 90 

| Macrurus atlanticus '.....-..2..2-2.c2.: 6 594 

atronasus (lapsus for M. ecea) . 596 

caribbieus, new species ...-..-.-. 594 

OCGA, New. species: -------1--- ==: 595 

trachyrbynehust------7 cess 596 

Mactrafaleata,: 2 -22).32.222, oe eee 546 

planulata<) 24. i.25.125) 2 eee 546 

Madrona/(Arbutns 8p.)-ses--2s- toes 524 

Magncetite in voleanic rocks. ......---.-.-- 32 
Macuey, Mexican. ..cc-2ccen-5 see eee 519 

Malacanthide.......- Pees eee Joe a8 386 

Mialacocephaluy lewis. 25: 3-----5 s==-ses=ee 597 

occidentalis, new species. 597 

Mallard. 2... 00 sce seese bib ecle e Me seees 249 

Black... -<-222-4-8stienc Sees 249 

Malthe elater'-. 3... 32c6-6> weeeee eee 392 

Mal thidte «...5:<is2<22 2534 Js5c2c 5. eee ee 392 

alvaviscus Druinmondii--.25.--4-e= sees 526 

Mamillaria meiacantha..........-.-...---. 520 

tubenculosayeece-- aera So: 520 

Mammals, preparing rough skeletons of--- 680 

Miancilia angulatal <2. .5-<-s)aeeeiee 20 537 

Miami anil 01 Gia Wine se aieaine eee eee 585 

Miami GH We oe seis = Scie crac es eae ee ee eee 552 

Manta: birostris) 22 tisist-4. 4 scien Seeertee 365 

Maple, ash-leaved). ...-.2.925--el- -seeesee ak 508 

small-leaved: i. --22c2coseneeereeene 508 

Marcon, John Belknap, on Mesozoic types, 

(a eemeopionc Becapeeroneroanecedcoctcune:: 290 

Mareca americana .<..5-.-5.-5 6. ose -e eee 249 

Miarrate fish? sce ieso-eo een eee eee 207, 396 

Maroet fish << 5.222 2: eee = {Speers 207 

Marginella repularis, .2<-2- .. 2-22cccecreent 536 

subtrivona 3 35-4-...-2e-eeeeeee 537 

Marinulai:.<..-.< <i <2.-20:c. ga ceci soe eee 279 

Marks, Dr: Bol: 2235: =.0435 6222 eee 146 

MONS ONIB)z.-.cct oe acids) Sooo. ae ee ene 539 

Thembicayas-c4.et le eee 539 

Martesia intercalata. ..-....-:-..-22s-eer 545 

Martin, Bee Jeewsetecuec eee eeeee 241 

Martin, Prof. H. N. .oseeS eke ee eee 226 

Martynia AES - scGib: sce see eeeeeee 527 

Moy un velox throat . 2.3../. -s2eheaeee 238 

Mason, Otis T., on trephined ai ull smal 410 

Materia retin a classification, Index to ~~. 615 

collection, catalogue of .. G48 

classification of 639 

Mather, Pred) 25. - 224. --)-6- sae eee B57 

Maton (Sporobolus sp.).--..--------------- 530 

Matricaria discoidéa 2-2 --5-5-4ee ee eee 217 

Maximowiezia (Sicydium) Lindheimeri --- O23) 

| Maxson: P) 22-225) 253) Sacer ae Bee eee BEY | 

Maynard & Co., C.J) ----- 222i erie 25 

Mazatlan and Panama fishes burned .-. .- 362 

Mazza) cies. iaiiec sted meeelter ae eaters veo 846, 347 



ALPHABETICAL INDEX. 

Meda argentissima...--...-..-----------+- 122 

HU OO Bibaeter oreo tala 9m oie ain laralnynivieia=iminjeinis 122 

Meduswx collected by U. S. Fish Commis- 

LOT see eee cea ieraisie csiciore a clatores pte enaia slate ate 397 

SGA Wae ase clcmsnedaacied seemed 290 
Seth E...... 45, 119, 121, 123, 124, 125, 126, 360 

collected fishes.......--..--- 1 

OSE X OCOMUUS sessile tee aialeeie 44 

Towa and Missouri fishes. 1 

Megalestris skua.....-----.--------------- 252 

Megalops oglina ...-....-.-..---+--------- 206 

Megascops asio trichopsis-..--.---.------- 355 | 
We lampHaGSie = sae a- snc cccteialsl si sial='cr=i= 73, 74 

MOPROPSeeseseemes eee 73 

TWIG Thee Re ESE ene Boor Ee aboe secre Dece 278 
Melampus .------- 276, 277, 280, 281, 283, 284, 285, 286 

Ibermudensis 2.2 ccseece see cee - 281 

bidentawasese-ceeess sce ee eee Sen eee a 
var. lineatus ..-.-.-.-. 282 

horealisnececnesceeeeee eee a-<1aa7e0e 

IBM oC esis. seme secenete erate 283 

bulla set csescscwemnseeesse sees 285 

eingulatusesssetee=slclterts a - 285 

GOMCUSSe= hoc coats cereal 280, 282, 283 

CONMOLMIB|snee see sence eee = 2 

COMNGN Ss saete aeieate= ine stateeiatst = 282 

COLONATUS pee eee ss ial cia s)a= cre 281, 282 

COTOUUIUSE =. coe soeaeieece ese. 281 

denticnlatus= ec seece sacs 278 

(Detracia) bulloides. -.......--..- 285 

HAUS: os cawtase cies ASU ee ease 281, 282 

MOTIG ANUS 2 -e-1) seer 281 

AAES CA eteraret oroyatera l= arolartee clereete arate 280 

Grundlachit et sascrceerctowice meee = 281 

(Leuconia) bidentatus...-...--. 283 

Jineatus: jasccs'seicicsneree eee 282, 283 

MY OS OLS once i= wisimarete alerts ate 278 

OMVACOUS oO -eeeee ta chseeltnee: 288, 545 

[RO OY dl saeisiesissicis oe sis,2 aie ia%e otal 285 

TOM oes eee ten ceadoscose sone 277 

MaADOPENSIS sas see esses teres 282 

togosa ---.-----.+---+---------- 281 

triline@atus)---a-55-ee-eeee =e 283 

WAS DILIA a enecke scecitenee esas 285 

Melanerpes aurifrons .../...-..----------- 355 

MIRO DY CIBUS eee mare ce yee ia 355 

Melanetta velvetina.---.......-...-....... 250 

Melania Etowahensis ......-..---..------. 258 

a PUNOS Aes tee ene oe eee een aes entero 258 

Melaniella gracillima.........-...-.---.--- 260 

Melanoptila glabirostris ......--..-..----- 562, 563 

NREL Ay GH Osea asec cinccini che wales wee aes ee ees 256 

coarctata....-. BSS OS Sore 256 

Mielig’ azedarachs2..2---s-ceresctecn asses. 458 

Wrellitaysextorigiese-ekeases se see seeer sia. 88, 620 

MWieloidassceee secre aes eeeeeeniececicnsccess 414 

IMelomlocote ste sse so ees sueecsitea se ences 522 

Meloxpiza georgiana ........--...--------- 355 

hancolniv. 2222 2.2 380= 0030 eee c5st 241 

Palusiris eee eee ee ee este las 241, 355 

NTO LMR ec esa aaiate! Suns tek (o'cls sto iatclaratelnic ete 260 

Menaccanite in water-works tunnel. .-..-.- 352 

TNS 0G DPE eer a ER Ry ISR 146 

guatemalensisits =/.csce sees cn see 372 

perelen key Hie) oc GoccesoousosoSCLede 372 

80 | 

Page. 

Menidia sp.-...-..-..- seeOeeaeecisnebssites 372 

BVUGMIKOI eae oor aes cisleieiemi=iaraicisiatlavaaiwisielavelals 269, 276 

HMONG CIN TUS! oo ctmivicsielshe oe /a10 3\e/u/ bla iolelaisiernimieim a 73 

albuimiUssesscc ce oreo ease a 202 

CLONFALUS an ae stewoeineetelsle al \<.: 382 

TIVSUS eeete sala raat een e are ela lehetete 382 

PAVAMONSIS =\-clesee neh rteeem inl 382 

Menyanthes trifoliata........---------+--- 217 

Meoma ventricosa ......-.--..-------- 616, 617, 618 

Merganser americanus..-......------------ 251 

BOLRAbOLE sae salem ee ee 251 

MeriStS) eases =2)=)-)-/= SaapHOgoecasacncccoeas 416 

Gestructorses cose cws. see e seesoer 413, 419 

deseribedse.adesec sess 415, 417 

(Homoporus) subapterus -.--.. ---- 417 

new spe- 

cies... 416 

SUbDAPLOLUS eo. a ome <4-)=(-1 eelelae 414, 415, 416 

Merrill, Georgo P., on andesites .-....---. 31 

mineralogy and li- 

thologyieseese see 351 

volcanic dust ...-.- 99 

OTE AS(G Secu ccacdocoGssocsocodeces 98 

Tee cote Soak cisco ae cea 351, 352 
Mertensia paniculata .........-.-----.---- 218 

Merula migratoria ..........-..----------- 235 

Mesalia tenuisculpta ..-....-.-.-.--.------ 540 

IMCS Call = eta cstne eli cicls atom nleeln alcatel ait 517 

pits in Texas). .ideeesecss~s----= 49() 

4 Up CY Ae eae anc once sanssascossos 519 

IMeESO0 OM pss as pese ence ietel= acta iwieineraeracios 267 

Mesoplodon Grayi.......--.--------------- 585 
TIC CLOLE reac ere ene ne sleiae 584, 585 

New Species Of. -22 cect == 584 

stejnegeri, new species ...-.-. 584, 585 

Mesozoic and Cenozoic fossils, alphabetical 
listofz 4a tyeeke 291 

types in National 

Museum's: 22)... 2: 290 

Mietaliampectoraligi: acm. eee eetns miei sfer=iae 616, 618 

Mexican Boundary Survey fishes .....--.. 118 

temperature ... .--.-- 453 

Mexico, crinoids from Gulf of ..-..--..--- 628 

echini from Gulf of....-.-----.--- 606 

fresh-water sponges from .....--- 587 

meduse from Gulf of .-.-.-------- 397 

Meyenia crateriforma ....-..-------------- 589 

Viele billesanisciseeinc eae eeeieeeetar 589 

PLUMOSAN soe cenelaiepeeeeiesisotet= = 588, 589 

Var, ealmertecseassseo)- 589 

new variety 587 

WGYApbhy eee mcseedouEDnDoos acscESeSesEoes 457 

DORM 4 seem eieleis le lala else stele fattetatets == 498 

fODNed CeSeen seams nee see ete 531 

PLAS sonia em slelele alae wise -1-)=I'= Ju 529 

WRONG) Cocucodedsdgeuceeensosoone 497 

Michaudeesesstesesee eases serte sncii ses! eilat = 284 

MaIchenereDrbreasceciscescssescien Neeciaeie 405 

Microdesmus dipus .......-.-.------ 390 
TOtLOPLOMIS |, == sees ee 390 

Microgaster......-.---..-..2--+.-+-----=-- 422 

Microlites in voleanic rocks. -....----.---- 32 

Micrometruseee cos desseosecs- se eee 14], 142, 155 

aggregatus......-------.----- 140, 141 

MICRO Perea wen jecm oct oleae -telei<in is === 69, 70, 72 



12 

Page. 

Microperca punctulata.......--..-.------- 71 

Pn COPY Sal cay cocae a te aaisasmocitie snore 270, 271 

Micropogon altipinnis....---...-.--..----- 382 

ectenesi: 2 cen cee see aascmete 382 

WNAULATUS! Sas seca se eeec ees 202 

Micropterus dolomiei...-..-.-....--------- a 

SalmOidesicit4seeeseeees 14, 16, 17, 208 

IV OTR eae eet eGo Nae Pau, FWA: PRBS 175, 188 

INNO. ROSAS sc c as) canc enacts noe eer 530 

MVE IO= MC WATS PAL sccic ae cite eve re ee ero ee 180 

Ma IME enw) Genet ssc wee ae: eee eestor 256, 357, 360 

Man orig! se sa.e'2 caso vise sap atsoct seemine cased 549, 550 

MINIM Be 525.26 olo'= a Seaeees ss 549 

Mimide of Costa Rica ....------.--------- 105 

Cozumel! tea sticussen cease enc 561 

MPTLOSANDINMCH Oa cena ceeere ace acc aes e 500, 531 

MOrealists sec secs sc aceieeeeseene 500 

NI MOUTSUTOUS!. 2.555 4heh sinc nied cectessisce 218 

Mimus ilvis: os<s eecssc ce seece ceases 562 

PTAC see cise se seeeeser 562 

Mineralogy and lithology of District of 

@olambiat-eeee ce osteo eee eee 351 

Mins) MICLOStOMUS  -- oo senate eer 4 

MTimomus Clarki' << <= <\65=/2 cs --aceges sa 120 

INSIONIS PY s_4= 215 cse eee st 120 

Dlebelusse-eceseaaeeceseeeee eee. 120 

Minytrema melanops......:-:--..----..--- 119 

Miocene fossils in National Museum -...-- 339-343 

Missouri fishes collected ...---.---.---..-- 1 

Mewatishes frome — sees eae eee 1 

RV OrstiSNOS eyes eeesisc one ee 12 

Mitraimaura <<<. <--- adeeems Seoeeheehion= 536 

Mitromorp har losaseae. += <eeleieee ta =r 537 

Mian otiltavaridiacicenccstiecst Gas sca) 236, 563, 621 

Mniotiltide of Costa Rica. .....-.--..----- 105 

Cozumel. siseG22e2-ee ae 563 

IMOd I OLAIC AD AKA =< teenie sacs ac acisenieie eie'els 551 

MOChARM ease - Hecees Sot esicesece sci 551 

Modiolaria denticulata:..........----.---- 551 

Mol att sons acs toeche sages ce veceee eee se 394 

mola 2855. sihees osetia ante Ad Piss 393 

Mollusks of San Diego and Todos Santos 

BBY icicces los pate eels aa ale plo selele ei sare ence ce 534 

Momotids of Costa Rica.........--..--.--- 109 

Monianaauratasc. 5: Secct secccisceceocesses 9, 125 

complanatate-s-- ssn) eaeeesees) OnleD 

COUCDY, <.s an.os-cus os see eeneRe sess 9, 124, 125 

Geliciosa/-.--s cess -2—- eer ae 4, 9,125 

fOGMOSAY w-wocsGe asec eee 9, 125 

frigidas: ceccastuseeee aceasta ee 9, 125 

PD DOSays cect antee Selenite sottraeine 9, 124, 126 

PTACWIS saeco eee eee seme 9, 124, 125 

TEEN SS oopepneconsasoc= Sue 9, 124, 125 

destabiliswcccthcecossnnemceeaeee 9, 124, 125 

NGONIN Ae ew iscis ve (sisi one See eer 9, 124 

THtrensis\. 2-25 \escsn=- sane ae 124 

MIG dieser ee ae aeicaistec eon 9, 125 

DLOSCUPING) cco e lore aoa oe sale 9, 125 

SpulohellassJec25-ctee-eeocsee 9, 124, 125 

PUG aero se too ace ase eeee eee 9, 125 

GLISGIS Se SSs Ss cies win: siee ceases 126 

MONI Chee a eeeee ee eeeete eae eiae eee 277, 284 

Monoceros engonatum ...--..-----.---..-- 536 

var. spiratum....-. 536 

IEE NS) oS — oA apo Sercdoonleosser 535 

ALPHABETICAL INDEX. 

Monoceros pauciliratum .....-..---------- 536 

NUE Nui oe Gee odes Soouansconddccsesadcos- 285 

Montiafontana 2-2-2). 4 9o5- eects 215 

Mope (Pine Grosbeak) eo-- a2 ac.-scueeecee 239 

Moguin Tandon. cnjteleicime ne cists seins eeeeeae 284 

Morel si. sae jose tek abide austen eee ee 289 

IMOreall, << 4.<5/42-sai ieee eae ie ee 56 

Morning) glory-----4 sess eee eee eae 527 

Morrison, Capt. James........-...-.---. 90, 91, 93 

Morus microphylla.............----------- 458, 507 

TUDES .:oojo6 se sicecit ns since a eee 458, 507 

Motacillaialba. .....<.5--s52 2 adaccee eee 236 

bananivora. - ~~ 25-22-25 <)04seeee 30 

petechia ~-. o--.. 456 eeae eee 349 

Tuficapilla..: = 2.2.2)\5-214(4ee eee 349 

Motellajmustelass- 23- oo.) se epee 3 saps 159 

Mother Carey’s Chicken .........--------. 253 

Mountain sheep, skeleton of.!....-.--.--. 686 

Mouse, common. white-footed ....--....--.- 408 

True’s Pinion. ..- =... =.a2eesseesaee 407 

Moxostomai=,<.,0.05,<22:2.255s,-.--)2 eee eee 73 

campbelli’ ...<-=--s.5-ss5seeees 119 

CalplOeeece) ce esse ee 73 

Claviformis:.< --...<). 222 /eeeeeer 119 

congestum) << <o.s 5 4-- os seeeeee 119, 120 

kennerlit:.-4: + sc scsacaeoeceer 119 

macrolepidotum....4.....-..--. 120 

duquesnei.... 2,15 

valenciennes! . 25 :-s-442--eeee 73 

ViCbOTIG :.-6)5!2 ssn. d 5 vas tele 119 

Mozinna ‘spathulata -: 5--2-.)-sss0ses=ser 513 

Mudfish... 2.32.20 223).. 25-2 edna es eee 204 

Mueller; Johannes) 2252. 2. <.252-- s-eaeeeeee 145 

Miugil alatus:..: 222... ¢--92these Rees 55 

alhulaissaicsstesee eee 206, 552, 555 

cephalus’. .:..:52.¢ )-2-/ss-eeseeeee 371 

CULOMA -c6 2-5 ch -5- see See 371 

INCIIS: 52 sc costes ae. Me ceE eee eee 371 

PC} DeRaoormacene Hanoocesroor.<cencuscac 371 

Mugilide: -< 2.5 2622252 22 ase ee 371 

Mublenbergia setifolia in Texas....---.--. 489 

Texanar to52 4 tases yooctt 530 

Mithlfeld.....265.- 2222-0. + .ete ee eee 267 

Mulberry, paper --.----22=-- = --seeeeeeeee 458 

TO0) oce...0 oe Bins ceteets Sees 458, 507 

WIG: 2 cic 5 deo sed sexeteeeeseonees 458, 507 

Miller ac... ecies oce ecco hee see eee eee 129 

& Trosohel...2- 2. :<-2s55=.seemeeeee 58 

Mullidis).cccsinee tenet shi -s- eee 381 

Murena melanotis .-...-.---..:525<-4--56= 369 

[Or CEE Eosdeon oS aeCcaroccscc be 369 

pintita 2. <eee cscs. eee 369 

Muranesox Coniceps =. ~-- = -- --ceeeeeeeere= 370 

Mrrenids-s2520. <) seneseno =e ee= See 369 

Murznoblenna nectura.-----...--...------ 369 

Murnoides® - <= 5<-see6 sees ee eee ee 191 

genus relatéd to ...-.......... 191 

MUTEX 2226s eccce cde ce oclo-ni eee eee eee 346 

trialatus jso0060cseseeosseeep eee 535 

Mu icidea barbarensis -.---.-------c-..--- 535 

INCISA, 324 as 52 c/s doieae eee eee 535 

Murie, Dr... William. ---c---sjeseqeaeereaeee 194 

I bebit: eee eae BEE ReSerRO reso Cosa 05 407 

new species of .- <->. s-——ceqencees 403 

Musci from Alaska)... ssa see gees 221 



7 = ae ALPHABETICAL INDEX. 713 

Page. Page 

ETSI CAP MMM GB sj aticiocine slice nel siciwiicmina ace age) |) ON GIA 55 hs ososcnasah cess semecsaices 295 

IMiMStOlOS ss sa Necciscemstc sks cdisgiosicretee fetes 129 HG Pn es gasuoemaceaeosace BoC 259 

Mycteroperca rosacea........-2-.--+0----- 377 MICTOStOMA .---. <n. csiscom= 259 

Myiarchus barbirostris. ---.-. dase ease! 570, 571 Maclivalammecen- sce meses se 259 

CU 0), 8s 5 Sac ee Seapets 622 var. Palme: --Saees-2--- 259 

platyrbynchus-.so7e+snoes eee 570 VAT PIN CBE oletes-iccteietnie seielterse serie aor 259 

Myiodioctes camadensis................-.- 238, 354 VATACIS ness eres iow adele ceialetaees 259 

MMNMUUS oe socse se cemseeeaaee 354 | Netastomella darwinii ........-....-...-.. 545 

PUBS a Aeeees es oeetee eese Bia |). SUG nAAN EEE pope so qeeod coeeroenocoo gar 355 

pileolatus: 2322-04. 354 | Nettion carolinensis .............---...--. 249 

ND WIG IG ES) ARS oGoges Saecoconoseeoooceeacc 365 (CRE CYORY saan sean De sdadoe Hotciobse 249 

Myliobatis californicus.........--..-...-.. 80) |) INOVEL tA LOCLUZIAN s\<c0 cee cine sie cm eiriwisiecinias 538 

fremenvilleices ceo cssea sees SO} WNHOHOIS! Asem. ET. IO. - coms oc cocie- ncremtelersls xle 362 

Goodei, new species.........--. 39 | Nicotiana glauca.....-......----..-+-.---- 472, 512 

Mylocheilus fratereulus..-.-- Shee Ae nea 119 repanda ..........-.----.+------ 513 
Mylochilus'caurinus: .2.....2:5-..222---.- 119 trigonophyllat..~- j.s22s-/. 2622. 513 

MNIGIGLEUCUS Mens cceaeas wot chee ete eehe ces TOW WeNnebthawike sft o0- soos acess oesteeteaemee 242 

Mylopharodon conocephalus ....-..--..--. io) ) Nocomis bellicusi ssn... enies eeecissee 127 

Myripristis occidentalis. ....-.......-..--- 376 lyse) Nhl Wenrconepeee snonas ber 6 

PecilopuUs so-\52 ee see le a 376 | MODLACONSISses== alesse eas eis 122 

McrrOpHIS Vater 00 css2c es es twadsitecas 370 | Nogal, Cafion (Juglans rupestris) .-...--. 506 

IR Ch ea he a ECG) ||) BNO ey Sonmceeeesos sonaorotoacaches 518 

Pifamentisetectcociine case cease 551 | Nopal (leaf of Opuntia) ....-....-- peercacice 520, 521 

CalifOrnianmuse sce eee eho OU MON OLIN SN pe Wate bic oseccis Se iialers eto isaieereistets 171 

Gdulisgtseccece ects Lars | Re At Bata ON OLE SIAN MONTISI = sees see aati 539. 542 

Mesarella simplex a= =coccc Shee se cansesete 587 | NOCCMICONUS 552-5 sect error eee ees ee 73, 126 

Myxodagnus opercularis............-..--- 388 || americanus .-..-----.------ 15, 73, 207 
chrysoleucus.... 15 

N. OSC ses cec eee se ee eee ers 73 

! chrysoleucus!-s--2 --ee-ese-ts 15, 126 
Nama havardi, first collected Leeman 496 aati co 73 

origanifolium in United States..-... 488 | wothria conchyphila.-.....------ 7. ae 432 

{EIDE Stor Saas ereguie pode Se aon Goat 267, 269 | Notophyllum americanum, new species - -. 432 

Nanostoma tessellatum...-...-.-.+---.---. 164 INCUIGI IONS 4 Bese noes saeoraeasnee concednges 3, 123, 126 
Nareacion eee erecta we ceca cee Yi saneeiee 222 BER RAR SEMIN EAN WS Ae’ 122 

Narcine, sp a inte she in| > Open a ea eyo ima eee cae 364 AMALUG eee ceo eee Se eee 127 

Ute ere ea ae ere ae ete 42 ee Cte si COL Enyien nee 12 
NAT COSMIA MGIB secre amepew etsisiaceici= 217 BE CrineIAGS iL cma col eee 7 
INABA OSSaba Sees Anos St clo syeicimteois seine ae 536 Tee ee et ad gee 123 

mendica, var. cooperi..-.-..-..----- 536 BOONE Ee cn at cea 5 

perpinguis ....------ sescsIsgncesase 536 rs Se ee aed eye naan 123 

Gegala---. 2022-22 nage nnn e estes 536 Cercostigman =e... cekacee eee): 124 
Nasturtium officinale..-.-..--..-.s---+-+-=< 527 pie SS PN GRRL Ne) Gains 5 

palustre .-.......--..--.-+-2-- 214 deliciosus...-.. 4, 5,9, 11, 13, 14, 15, 16, 125 
BUCH = non enone ee ane psn eee 255 variations of ......---. 4 

Natterer .-...-...-..------ eo MRR ES RITA 35 dilectusstes-:cosereeee ff a yg tM 16, 122 
Nebraska voleanic sand and dust-..--..---- 99 Fy ca AOE NR NR Wie. iN. 125 

WSIS NCOP S (2 o-oo ao ee 383 pllbantigee. waco’ ceese arene 9,16 

Negro fish. ...----------.--------2-0222---+ 201 new species -.-.--..---.- 4 
Wepundo/aceroides..-..--=..-. «-.------- 458, 508 hndsonidsie oe eee eed een 127 

INGIS@H, Ibs WY 2 ececna.  Sbarccsecorse-os4=er 19 pS ee aid tea hate 2. 6,127 
Wematistius pectoralis .-.------ 2-22... 375 PIECED OST ote een eee 123 

Nematognathi..-..---.----.-+---+--2002- +: 159 IBUCI Meters cota kee eo: 124, 125 
Neobythites gilli, new species...- .--..--. 601 Midibundustee= cise cee eee 124 

new genus..-...-.------------ 600 lutrensis . --.-. 9,11, 14, 15, 17, 124, 125, 126 
WiRGUONEAAGhs Goa Seas O ee eRe reaeres 403, 404, 407 macrolepidotussecessqaceeeie-eo-- 122 

orid aN a. nis 2 etl aarcinns etls cee ce <2 403, 405 MACTOSUOMUS! 225 ope cee keen 124 

ING DEMO 0) 26sec ce cece ses es (ee me ee aAcee nor 167, 169 megalops.--.---- 5, 9, 10, 12, 15, 17, 123, 127 
crustacean allied to........-.--. 167 Mp tgah vaca. Peano oceer eesee 11, 122 

MOTVOLICUS: — sme meleme ere =i 5, 0L09 TUL GEC UES eee ee ate a he 125 
INGO NOS Beer ones see acoso seesese sac se see 167 OLA TIS Ae aeons eee ee ae 124 
Nerita virginia.......... peetios: Foe secs anee 259 ornatus....-- pied (a ai» MAR eee 123 

THURS = SRS pepe oe BORREGO EHeE See ae 259 PLOSELPIN As) eee weiss ola 2 125 

IWeritellascsessccl. toss eed sccdetincessceres 259 mubellugy ess cater sesso ods cen os 17 

ROG VELA. - = <st cee mere ee coes 259 TUPTPLONG ees cee leee = 5, 9, 15, 17, 122, 128 



714 

Page. 

INOtropis/SOClUS scccc. 2 be. ee/ociins ocnte sea 123 

SPrritocteceeeeckeees acs 123, 124, 126, 127 

stiomaturos- 2/5... Joeclieek eee: 124 

Stramineus)=.sec2-secc seee eee ae 9, 125 

SWAIN. 2556 S50. s 1 coemecieca cece a0 123 

new, NamMe.2-.. cesses. 128 

COPOK As Jatin lesen diet fcie ia eee 11 

umbratilis.........-- 11, 12, 15, 17, 122, 126 | 
VONUStUS!.ceceeamnecctseere ees 124 

Vithabus!<-<-.2c-emceseene seein 123 

whip plel) <22..o.cs5ttedces tees 5, 6, 9, 124 

INOtt:, Dries siasec cents s sae cneeeeeeeke ee 557 

INOtIrUOSMavUds. see: 5.2 -- see Be eee <A 2,10, 15, 16 

GYMMNUS) eee see mos cece ter ae 8 

Nuez (Carya oliveformis)..............-.- 506 

Nuthatch; red. bellied... .--22).-2 22.02 522 222% 236 

NDEMONINSDOLEAlIS)e -cise. oo cee asicic cic sails 248 

ud sOnicusseose cee eee eeee eee on 
LON ZITOSETIS! = cimciees-eeioaeee eal 248 

INitaGhall ose secre aes Rice cis tis ob ieeehoeaae 234, 244, 625 | 

Nyctala acadica.--2- 2-6-6 -wccicscencs es 243 

INV OSORNO UU Sone sco nce sicienanciciaceweecee 243 | 

INI VOM VWVilllard St scinircnrare cies vem em actee cies 84, 607 

O. 

OPIK, CHEN | ue na seodoseecnod ooo rodeTedanic 505 

IEMOLY{B he seen eons eee eeeessemeestas 505 
EON asoooriaus qoogoncSae doosabcseHags 504 

Live ees eeeeehc etch: as Scene 458, 504 
WOE) csooce cosas ceded Joudsdactoosgee 458, 505 

POGUE Sher Mos Sate eciaie = cisisncistslersieinianteers 458 

SNiniast secs so sscece eeoem ecm ee eres 505 

MPOXAS NEA ese ecole cee ceee actos cle rostae 505 

WENAY scosasussqosoguaods Joap-Secerdcus 505 

Obeliscus variegatus .....-..-..---.-----.. 540 

Ober Wred Aves cssstseancsssessteee ces 621, 624 

Oceanites oceanicus.-..--...-....--------.- 253 

Oceanodroma homochroa..-.-....--.---..--- 356 

@chetodon humilis 2-c--\-- cess ee 405 

measurements of ------ 406 

Ocinebra gracillima ........-..-----.--+0-- 535 

INGELLOSSA-/52 = Sat se eeeeree ee 535 

Intevlirata .s: c/s <aeee cise e eee 535 

eau SoS coasseocetowagsesasse 535 

snbanoulabare sapere ascicece meee 535 

Ocotillo (Fouquiera sp.) ------.------------ 524 

Octopus punctatus -5=---+---.-ss.eeen tse! 535 

Odessa Station, Texas, vegetation......... 480 

Oadhelingha- ses cee eee ees ee eee 206 

Odontognathus panamensis ..--.-.---.---. 367 

Odontoscion archidium. .---- isfecaeiamiesiawiers 382 

Odostomia. 22 .s6-c2eisceneececee cesses 285 

wSQuisculpta sone se eeeee eee 540 

Cubensisiss. 2. tise tte omer eee 287 

inhatarte soc. shoes nee acne eee es 540 

nuciformis, var. avellana..-.-... 540 

QGidalina subdiaphana.........-...-.-. -.. 547 

@idemiataseaen-e-5-o2 cr ace cn ee sees 250 

GHillachermeeeencccssemrccicisecepetetence sai 156 

Ginops DULLOMIAN A meee ae mei cele eee esas a 35 

(head RN) co opooekHSobosaSO[cHacoC 35 

Ougrelatacookieeemaai--tese sase=— eeeeeee 18 

denlin pinnae ss sects =. eae 17, 18 

ASHE Leelee eee eee eal eerie 17,18 

Oidemia americana... scccececers cesses 250 

ALPHABETICAL INDEX. 

Page. 

Old Squaw: KckeS cove sececen Tse b eee 250 

Oleacez, Texas, economic....-......-..-.- 509 

Oligoplitesialuus 2. .-.- <2. «225s e eee eee 375 

Inornatus) ).2--/.i5222seeeee cere 375 

SAULUS gececissloe aces see e eee 375 

\) Olivella biplicatas]=--— -ee eer Seer eer eee 537 

bostica.c.. 25522, secs sees 537 

Oloricolumbianus <~ 5-<5.1< serosa tins see 248 

Omphalius aureotinctus...-.........-.---- 542 

fuscescens.--.--- Jitsae Soe 542 

Onagracesz from Alaska.........-2-.J2-222 216 

Onchid@lla) 22252220... 2n8e 5 oases eee 289 

Onchidium armadillo...-...-:-.05..------- 289 

boreale:: 22.224 3.2 etieeeneeee 289 

celticum «. 22.5. icssssee see neee 289 

floridanum, new species. .-.-.- 288 

indolens . 2.252262 sesaceeee 289 

Oneidiid @ 5.5 os. come Dace aa eee 288 

Oneorhynchus-.. --<--25- 2522 -s4=eeee eee 81 

QOnychotes: 25.222 .c2 sac: ssa eee ee epee 7 

diagnosed) 22-2. 2204. eeeeseaee 38 

TUDO esas esa ea eeets pisses 36, 37, 38 

PTUCbeELi \) 221-62). aoe eee 38 

solitarius: «-3--< 2-0 e emcee eee 28 

Opalia crenatoides <---2-------.-+-ess=eeeee 540 

Ophiacantha aculeata........---.-2-2:.55- 443 

bidentata {2.2 Seeeseee 442, 443, 445 

crassidens\ 22-----es-ee eee 444 

enoplai-cse-e os ase eee 443 

fraternai. =... 35. ~<a ce eee 445 

new species. .--...-- 441 

gracilis, new species .--..--. 444 

oranuliferae. oss eseees Sees 443 

millespina’-..-- 55-54 - eee 442 

spinulosal =o-- -s4-4e-e eee 445 

varispina, new species ....-. 442 

Ophichthys miurus:os.-- esses eee 370 

triserialis }.s.-. 2.2 secs 5eeeeee 370 

ZOPHOCDIP= 222 o= = nee eee 370 

Ophioblennius webbi...--...--...--------- 389 

Ophioglycera gigantea, new species. .--.-- 436 

Ne Wa 7 ONUS eae eee eee 436 

| Ophiolebes acanellw.........--..---------- 445 

Ophiomitra spinea-.-------.------.----..-< 441 

valida, ..52 sce 5-S5ie nee 441 

Ophioscion ty pieus--~----2= s-22-- eee 381 
Ophioscolex quadrispinus . ..----------.--- 446 

Ophisurus californiensis ...--...---.---.-- 370 

RV SUULUS = ise eee ee eee 369 

Opisthobranchia from California .-.--..--. 544 

Opisthognathide .......-.---------.------- 389 

Opisthognathus punctata ..--------------- 389 

Opisthonema -.-..-.------- 22 -- eee seam 195, 206 

libertate, 22 -< ssc-eeses 366 

Opal Bpedeapodoe comcccaccacc 195, 206 

Opisthopterus dovii ...-.-..-.-..---------- 366 

dntipinmise ce. seen emer 366 

MACLOPS |= == eee ee 366 

QOporornis;formosa.c-o. 2-2. eee eee 354 

Opuntia? a2 econ ineiew <a ee eee ee 520 

Gulis\seo-----oo- eee eee 521 

engelmanni..--- sec ee eee 520, 521 

{UND sce. as- 45 eee eee 52 

| Orchidacex from Alaska .-.-.......-----+-- 219 

Orcutt. CR icsscecose ose eee eee eeetee 279 



ALPHABETICAL INDEX. T15 

Page. | Page 

Orcutt, C. R., notes on mollusks. .....-...-- 534 | Pantosteus cenerosus).----..-----20-052802. 120 

Orcynus.....--. sean aco co esnne OSe Naar ee 394 | PUZMANIeNSIS) 222.5224... 225. 120 

BlAlON PAE a.) cesentselt= = ooete etisalat 373 AEC) Die c ages CODUCCEDO ner 120 

Oriole; Arizona hooded .\..-.----<.<-:--.---- 19 platyrhynehusi-+--se+. -2---- 120 

(OMMISMNY ST) CABLVODI erie = tcim omnis cn wiews aia 574 Plebeinsrasee escent ene se 120 

Ornithological preoccupied generic names. 409 VITOSCONGs = sec loa cie a tceicnae onic 120 

OMAP ONISCIN mecca a ree ama anatenienieania es 393 | Pappohorum vaginatum..-..........--...-. 529 

Orthopristis brevipinnis............-...... 379 WISN + ceicccesnise ras me clneslc 529 
EanUnanINUs ss esse = meme - a 379 |}, Paralichthys adspersus:-.....-2--.2...... 391 

GHBICCUS sc atas ait ee Hela ee 379 GIG co daccooéceabencLecc 194 

UHOTTIA She > ote) a alaletese else steele 379 QU aCIs ap necopbespobesoces 194 

PORES CORAM Crem cie= senna -lsiaisieenlcleein = Me 408,/001 |) Earalonchurus| pPeversl, s.-2c5 2-2 4.02 soe 383 

INT GPT OG) Raa on hoa mos ee oso ons ans Ae 16 SDrisaeesne sac ec Saraee cee 383 

(OSG 2504 46n5 44 antec Doo coSenbop seposoEcne 206 | Paramuricea borealis ........-..-...> cin: 445 

(CHRD saasenseoudoudoc eauspedsde] OpsHedses 134 | Paranthias farcifer :.. 2-22-32. --- 2.4-5- 377 

Osprey, American... << 3.5 .25--sscccee ese 244 | earapensuseeerrsesa.siseiscecere cece sac sr 179, 188 
OR (iD IETHER Sanpoaocounde snap ae pponeEoGed 551 aMMIS) ce - Woss eee. eeceeese eee 176 

Otinide .......-- SHOR DEAS SOR OR AUE OOOUE cine 274 CrCl PbS aber ecoadasoo dose 176 

Otocoris alpestris....-...-..------ Scoeci sos 241 JONG) Aoecnpsostecdosu0sdas 176 

Otolithus magdalen®........-....-..-..--- 383 constrictus..-174, 175, 176, 177, 178, 188 

(CARED comanenobee scaecoomsossnoe 277, 283, 284, 285 var. similis......-.- 175 

bidentatatiecssk sete ete ee setae 283, 284 Goodei, new species .......---. 176 

[WOME no cobcodeorerocncatasobcuce 284 ; VON GINOSEMIS sess eens = as 171, 177 

WO Srecaoesssadopnedacosbocccas 284 megalops, measurements of... 174 

punctata ..--.. 2. .--5..--sss68 see 284 new species........ 172 

AUivie a tee apelin -injninimicisimeiatsictoiale «siete 134 MONOGCELOS |. \- ssa) =e 176 

Owl American hawk: 5-- <= -s-\sicsiccte <ul s 243 MEW CONUS sos cee so arene ees 170 

GIng7 ln@enet |} Sense so oseoedocnuods= 243 THOME) 5 AaoSsHectopssde dseaoss 172 

Realy Oma se see eee Meiers cetera cte eae siete 243 Vv CIIUGINNMS eae setae arses 176 

REAWANMIIG eooodopcosbe casporertsseda cc 243 | Parapbolas californica ............-.....-- 545 

BHOLi- CALCU te sarocicc ce eee occ ee ciachteial- 243 | Parapsettus panamensis ......---...-.---. 385 

GHD Ay accbuo sHeosode seeds eEoUEUOUSEC 243 Parastacing (spsD0va- sees ceesaeece Secee 361 

wing of great horned ..-.-.-..-.-.-.- 683) |PParephippust sce cesses ssmesee ne element 159 

Oxvechus VOCHEMNS;.- s<i= errs) same oes Ginl |) Dee hiteyOlee Mi: ASaia coca oe nes beer accnemoe- 45, 46, 67 

Oxyrhamphide of Costa Rica .....-..-..-- 107 MONO! ose ssceosee = | sesciee 46 

Oxytropis Lamberti........--..-----.----- 502 mesogaster ..-.. 45, 46, 47, 50, 62, 66, 67 

Oystercatcher, American...............--. 245 described ......-.. 47 

Pp. SPECIES Ole ete see etiee eee 46 

Parker? Peter). .\)': ssdsssoscccccsess smeee 358 

Pacific Railroad survey fishes. .-..-..-.-...- 118 Wis Kitchentecuss ct cfs cece oseee 156 

tropical American fishes .--...-.--- 3861 | Parkinsonia aculeata...........-...-:..-.- 458, 501 

IPMEKATO Asses scm s se o-ccneeasee ss 414, 416, 420, 421 | MOANA sce cicero see ees seers 501 

Mecilia SUriNAMENSIS: = --- 0-5 2c- <2 = - 1280) Parnassia palustris sec. 2- secre ees sees cre 215 

iPeotropus josephine ....------24...0.. -!- GUT AOUSM IS Parey tr Spiess nec ceiciewiaeienanieces caer 472 

Paleopneustes cristatus ......---..-..----- 615,618 | Parthenium hysterophorus.............--- 523 

; ny Stns aot eee te 615,618 | Partridge, spruce ......------ Sonsscase 245, 409, 410 

pa aswee sets satan, einen seas ce aaeebtee Shs2m |e Pannlavamericanareccesecs sen conse neers 621 

Palma criolla:(Yuccaisp.)) .2-.2.--- 2.02 22% 516 | Parus atricapillus........-..- iain ate 2, opneen ete 236 

je iilingre, JOA IDs A oaeeegaecmobeeescandoe 405, 587,588 CINCUUSS ses enh aee me eee ceriese soe OCs 354 

Walliana See ee-e-e eos isehd 1026, 627 obteetusye: er eeteess ta are 354 
LEED Dasa > o 7506 sop egnbnS dade cemonone 524 hudsonicus ..-....--. Seinpiesacosecese 236 

UL ORAS vera asic etseetae = bo8a53 476 inornatus cineraceus ..-. .......... 354 

Palo Blanco (Celtis occidentalis) .......--. 506 OTISOUSinese sees sates ehces 354 

Paludina: georgiana .-.-- =... 2.2... 2 Zoo) ||) Passer montamiseessses a2 eeee = ae ae eee 19, 20 

IMA. soz Aas aa eH es 256 SAUUTAbUS Ren aes Som een screech errs 20 

Scalaristsmascessesscse see ces ser 273 MGW) OPECIES-secseeeeeeee 19 

trameatellaisece seca sar Sete eta 257 | Passerculus beldingi....-......-. Sosa seer 354 

WaLlCan als teen ene nc eSeiece ten eae 256 PULCMUUS 2 eines oe ee es 355 

Pandion haliaetus carolisensis.........-.. 244 | joven Qe 2) Soe deeseeeecy anos be 354 

SOMGATTUS se weer nae slciaeiciee oe 38 sandwichensis.--....--......- 354 

Pandora (Clidiophora) punctata ...-- Sears 546 alaudinus _._.. 354 

Panicum texanum |... . 22-55-2526 -- <2 22 o- 530 bryantioss eee 354 

PPANTOSTOUS Moo cat cael rad ie-s a aldaice sete 120 | savanna .....- 240, 354 

WEG once sees be Sot ome crease 120 PePasserellainacavceri-o-ee-- ese este eee 241 

delphinus)--'oce- estes eee oe 12 PASSELIN ARCITIAGG ota iiecs 6 ocho soe pyeie erie rove 568 



716 ALPHABETICAL INDEX. 

Page. Page. 

Passerina cyanate. see scas > pececteeeles aerae 568 | Pentacrinus decorus ..-.-.-..-. 628, 629, 631, 632, 635 

Pastinacas, generic name of..--...--.----- 221 dimensions of young..-.-.-- 633 

Patella altemataeesns- seus ce eeiee = ae 287 ground visited’ .. /-:2) 22222222 606 

leucoplennaecs ee sameaer seaalreeee 288 MW ebieoesee sees 628, 629, 682, 633, 635 

Peaches at Del Rio, Texas.--......-.-.-.--- 472 Variety .2.2 2 tee 635 

Pear prick) yen cse saben fa aaa eeeelanine 520 young specimens. .--- 635 

JANG Hal san Se adenat o Cpe oneore dau noscoone sea G 458, 506 YOUN CH: . 52 ssa eee eee 632 

Pecos Valley, Texas, vegetation.-.--...-. 465,466)" Papper, sindse cere ere ojeemisctetstelale ete saer tate 513 

Recten squisulcatus sess. --seeeese = see DOO 00k ||| CP ORCA eae ee seeere seer eee eee tele 68, 69 

MONOUMONS ee oe eesee eerste = 551 alburnusies-soeccn cease eee seaeteee 202 

IPechis ane ustloliae os. ce- sscieie me cients ee 523 AMENICANA Ss se emet eee Se hostess 72 

longipess= 2-2 c:ce.cecseeee ea eeeaes 523 AtLaMla.jos-+ sscss~%sona5 sais aan eee 202° 
HE NOR Mormoteinesoccenscecesaoosesse 523 ChrySOpPtera coe oe = see a eet 202, 203 

Pedicularis euphrasioides....--...--.----- 218 HaveSCOnsi seo. s-cccc-s eee eee eee eee 145 

lam adaiinctesece-ccers ssereyse cee 218 FOE MOSS 2% ale:acciiancinte ss cen OR eee Bone 208, 207 

Langsdorffii, var. lanata.----. 218 Puttata. 5-325... 5. consent ee eee 203, 396 

SING Goes seo qcadaogonsnes 218 PULAtMB) ..-..3i..0sc0\ = aacecm ese eee 194 

JEG AIMEE Sa Sodtccoemogocee sadacescccseces 159 Iit6ai, 3.2.5 ec seme eons sche 72 

edi pes tee cree eee aise ee eisai 278 MANNA <= aac a2 ssc ss eae ae 202 
afirai si: ha. at eat qoodbcadAse eEsoaOoe 278 puncticulata ....2..2..2...0: 201 

elongatus, new species ..-.-.----- 279 sectatrix --. <5... .s. ansisnsle 201 

Plopulosus).fs5 22 esses aster seen 279 OCellata sc <% scat coos. coteee nearer 202 

arataes cess sama Seonde poonsnecape 27 philadelphica.........-.-...-----..- 202 

When) one sons hosauresocesesasecs 279, 545 PUNCtAtA <2 2 8- cc sor (eee ee eee 201 
MmiTrabilish oe eens scape dosooodeedse 279 punctatus ..225.....5. 55 eeessees 201 

NAGICOIGES =. es oeee-n sees | senieacaweato, 200 rhomboidalis ....- + Mec cera sere 194, 201, 396 

Ovalisieecectereee cere JenBCOscaeosS 279 CONE 8b? Rm eeCRASACO Me Ba bHad atosecnc 201 

QU AC ELC ONS one oe palaietaeeiia=i 279 paxatilis) ...ccisacaeoensscese ee eee 72 

tridens «2255 -onennie pee eaten ae = 279 septentrionalis .......--.-..-----s0- 72 
UMISUI CRBS os ecminee ae eri 279 und nate. = 625 .-)s6 0 nies se ee See 202 

unisulcatus. .- <<. ---.ece<e)---- 279, 541, 545 | Perch, name of yellow ...-...-.----------- 72 

Belamiaic yame leer stele alaele ereleteta tetera i= ttt = 397 Vellow 2uiei.s 01 coc scwk oaneeeeeee see 72, 145 

Pelamdeeerer: sass teehee eose eter eene 397 |! SPOrcings..caseseueceeeccceeereeee toes 68, 69, 71, 72 

Pelecanide of Costa Rica......-..--.----- 114 CAPTOMES 3. ees. 3 -mase te eee 71 
Pelionetta perspicillata. ......-...--..----- 251 skeleton s.:20-c. eee 68 

Rellonaituinbhieeeeceo serene seoasaeeeeel ates 367 | Percin®..-2.22- -bee-< eae. s eee eee 68, 71 

ENEAAVEMISHS = Soon sesoeSoeccosdcase 367 | Percomorphi ---...2..:.225 Sot eeeeeaeee 159 

TRENCH) 6 Se eaG eons Goons enonaaedosendgoc 229 | Perdicids of Costa Rica..-------22-- e«==s 112 
WMHs ossaseoaceosanbosbosecor 229, 230 | Periploma argentaria ......----..-..-.--=- 546 

poeyi, new species. .........-..- 229 | Perisoreus canadensis.-...-.-.---------.--- 241 
Renwid en 2s serie isieysisiciejnrt ene e eee memc ae 185 nigricapillus. ....--. 241 

some genera and species of..--.- 170 | ‘Perissoclossaiticrina..-2-2 .2---.sessee eer 237, 621 

EOMFAN IEY Sa asapossomecncsosss oteesoece- 180) ||| Persa. sss. ses.cccieececces scke ses eee teen 276 

PONBUS 2 oon omar ce as= ce (0,071, ITO 1885189" || Persimmon: Mexican <--> 22+ -eeeee eee 523 

AUUTVES coo Seqesosasssopnoooasocesce 171 Pexas\.ii2.- tosses ees Oe Ea 

bambatusterascrecte seer coctaeer Le) | “Petasites!fricida; 2... eee eee eee 217 

WORE YRS! sopessoseseGsecacccaee {=< {71 | Peteria scoparia.......---.- soseoomoscsoser 501 
IBYASIMENS1S eee oteleral ate) l= laleealeietefatele 170! ||Petrel, Fulmar-22--222-2 s 5222s) eee eee 253 

Ganaliculatus! = s5.555 ese seee eee 170 eseh's \..-5).\-2 sek kes eee eee 253 

CanimoOnte se eseeeaeens seer eae 170 Stormy .-vsccsi< ote cecececee eee 253 
CONSULICLtUS = sac cce celencciceeelen eee 171, 174 Wilson's s...c.2<.->2veeeen enna 253 

fOMIBCOUS: —- csismecjceesenstecstesceus 188' | Petricola carditoides :------- <2 25 eee sseer 547 

Go0del 2.5.5... shaaceeese se eeees 171,175 | Petrochelidon lunifrons .-2:-. 2222-2. ece 239 

LGW Gl tl So somone Geop sao ae cabs aoe 188} “Petrophila = 222-2 =e a a= eee eee 274, 287 

LOD SANOStUIS Seer see eet 171,172,173 | Peucea estivalis var. arizon@ ...-.-..---- 99 

MeMVLANACCUS sense yseese eee 171, 186 botterii... 7-2 2s222 99 

ISOM) 6 oe bp ooeeeocecoepessoscosces 172 arizonse ).. 2 ==. s-- 5+. Soe eee 98, 99 

SCMISCULAGUS = sec fo ae ees cime aller 170 botterilic. 52-2 <6: sone neers 99 

SOtuSLUs eer os bee cisacwdoawcee se 170 mexicana’. .v2..25 jae ee 98, 99 

SiphonoCerus 3. s--2- $- -iee sane ae 186. | Pewee:-.-25-< 5-00 sce eco se eee eee 241 

SUVMNOSUNIS maces asec eee seer 170 WOO sc. .-22 ce cose: ooo ees 242 

Peneus membranaceus..........--..-..... 171,172 | Peyote (Anhalonium sp.) ..-.-.---.--.---- 52] 

SIPNONOCOLOS sass eee clese soe nae 186 .| Pfeiffer;:Dr ..-.., ic. s.sdesgs2 5 2mOp2TaeeToveas 

Penitellaspenitaccas aso ns cate ace ae eee 545 | Phethontide of Costa Rica......+.-. ..-. 114 

Pentacrinus Asters: ose cnce one ase <3 628, 635 | Phalacrocoracide of Costa Rica.....-....-.- 114 



ALPHABETICAL INDEX. 

Page. 

Whalscrocorax Carbo ..-.....26s2esseceeese 251 

(dO pS (sec sesacseeeee eee 251 

Phalarope, Northern ........-..----- seveiele 248 

Redticwsccwaosoreacesd sauelese 248 

IPHalaTOpuUs LODROUS) << 66.o cose. «onan semcne 248 

Phanerodon furcatus..--....--ss+-------« 137 

Phaseolus PehmSUBYs Mas. sees. sce cence cc. 501 

Phasianella compta .....---. SSopcockescock 541 

Phegopteris dryopteris ..:......:........- 221 

Phenacobius mirabilis. --..--. 6, 7, 12, 14, 16, 17, 122 

teretulus liosternus .....--- 

var. liosternus- ...- 122 

ANIME TS PINGS... oases ss nem -soermalate 544 

LEA SS Se eos eee eee oes Apes 185, 284 

POCA MINOL: pes acs dues vecoeee ec 246 

nitiaecn are sdscas sess se RASS BD te cero 277 

ABOUINALpPINUM 31. qf. oceece foes ccnesmeacs 220 

SATO GEST Re salt Ne ev crare.ciorein else «nase Date we eeicie 96, 97 

brachyciomgs.2-28 ..ssueeases a 95 
COMMIUNISeSSaccascose ee easeees: 95, 96 

skull usececsacets ee 98 

Vertebres =<'5.2-!si.2o5 02 97 

Gallinesoes eee SE ele eee ee 97 

compared with others. -..-- 96 

measurements ......-..--.- 97 

NOW SPOCIOSeasss- 25-6. w2% 95 

SUN cel eaanseamoteseeete are 98 

VELTC DID) aise ede sent rte a 97 

lineata= sc bi est etek ccc cess 95, 96 

VOLLODIES eee ee ec ciaeieiains 97 

pectoralis’ ...-.225... dias ee sed 95 

BPECIOBs ec asie ccs aace ISIS ciate oe 95 
SDINIPINNIS. 2c. = sateseee a <= ols 95, 96, 97 

imberculifergd sq c.<ciese cease - 95 

VOMOLING: <j cin erlodeeeasicacesce 95, 97 

TENGE EE A See cl oo ane eee 92 

anos DOB ING yas o.5,ersmta miei a ad wie Se Rictaie ioe ayare 241 

Pholidichthys anguilliformis.-.....-...... 390 

Phormesoma placenta.-.....--..--- 86, 613, 617, 619 

PN Saat <cis sai ose elausionini sicincaaseeinde 273 

heterostrophai-- 2 -jacec-ese cesses 261, 272 

SCAlATIS A ose cioe = css ccs se Soe eeoshee 273 

EG SIQ EB ere eas eee ce oceanic sexes 272, 273, 274 

DV SOCStHISHOS son nein 2 ceo aiscaase cece 159 

Ga pica NUGSONICRH. = ..<<a2.02-..<5ees tesa S= 355 

rustica hudsonica..... 222 05225--.2.-)- 355 

iGeaial bammecee ccs cecec ne coos sawecceunacts 219 

Picidzof Costa Rica.......cscaccsccccee.- 111 

Coznumelic ee sesacn cclseceeseeaee- 575 

Picoides AMEVICANUS 2. ...2< 50 -<decclacccce-- 242 

alascensis) <2. 4-2 <=>! 355 

ARC U CIA pcmsicie's a ajeisjan siesta j=) 242 

tridactylus alascensis..........-. 355 

RicnsMauduboniS=< =. 0 6-2 .nsccescsise cases 355 

QUIDINS) cece reemeaa esc eeeeee asain 575, 576 

MU Gta a See he es perce s see ateca< ties 355 

pubescens gairdneri...:.--..-------- 355 

QUOTUINS eeepc some once cinniesen Helse 355 

SCalaris ste sesee ae comet eens Sach 355, 561, 575 

INCASBNMS) jose es cers see ce 355 

Strickland) -..55ssGeck ices sseeeee te 355 

Willosts Narrist sae ce cose eae eee 355 

leucomelas) <2: 52-02 $2ee 355 | 

PIO MD ING: 2 seis x c'craainainicive Seen wee ae beoee Se 251 

MPTP EON IM ease a gto ain orn er st IPRS MEAD ae Ss 254 

6- 

Page 

Pigeon Passengerse-ascekestenewocreceoces 245 

Pimelepterussesc-cavsccicscocsesccaclccenes 201 

WOSCIeReease ere eeesenioas 201 

ClO PANS eetee stele alalalala=aivee oa in 380 

Pimephales fasciatus.........-...........- 121 

INACULOSUB eae see meals bates 121 

MOUAtUS Ree eee ema eets 3, 11, 15, 16, 121 

promelas esses tea. ao 3, 9,11, 121 

confertus........... 121 

the adult of Coliscus....-..--- 3 

WinevANO ise. ccewk ae seas oesseeeenicnisne 503 

int Pexash= oss sseoteesceeadae ste 477 

iWihites: <2: -2czestec see Se nc ecec cis 503 

Mellow nos csceskd ais vclocee atte eae 503 

Pin go aicula sas 2 2s cs se! Se coe pees son's Sere 234 

Villosa=hiiatose helen tee. 218 

Pinicola enucleator......-...-----.---- 239 

PIM ONG cues face ash hacccbadee sccees eects aee 503 

Pinta) ols tssqsenes seek kt Secsececeeeeeeee 249 

Pinusiedulis: esse See eee ees 503 

floxdlisy. ssc sss sckoseecietenesl-eniscc 503 

ponderosns < 22.565. 222 se eae eh se 503 

Pipa americana...--s-ss6sseseecececeas cae 183 

Pipilo erythrophthalmus. ......---.------- 241 

ITD 53 cc'ss ds toe accae sacs cases ae aewseces 276 

Piranga roseigularis .. ......-...--..----+ 568 

rubra cooper! 5.22.2. cassia a 354 

Pisces... .- as siecis aes Sa ee see ee 146 

Hisidiumabditumees sacs se eee eee eases 289 

PPISbACIA MEXICANA -4.cc eo eee ee eee else 511 

Pitahaya (Cereus sp.) ..-..-2..-+--.---+--- 519 

Pithecolobium brevifolium..........-..--.. 500 

Placunanomia macroschisma...........--. 551 

Plagioclase in volcanic rocks.....--..-.--- 31, 32 

Placopterus...2<42-..s222eeess ste tteensneee 122 

Plagiostomes, egg-cases of......-.-.--.---- 146 

Plaousia CAS ciate. cen cs oe eeeteeee sees 395 

Plaice.-_.. Bln Gre preset eres se eS ares Sate Shere 197 

PlanOrVis),2 2seaaaseaaess ace-aaleeeeeiiceies 257, 273 

BIDUS vsace- Sowsrreene sober e eee 273 

Gilatatus js csosss tees senses 273 

PAEVUB tertel-taatanetctelaeeela meee eae 272 

fen h at soconomacecasedsscae 261, 272, 273 
Plants, amole or soap...-...--...-.----.--- , 532 

as antidotes for bites........-..-.- 532 

VO hctoreretetajaicratoe sro eiierat a one ete ater 532 

edible: ssseinc sake eserpe see eee 532 

LOTA LO) eteeear aia emee pee eine 533 

fromAlaska). 22. 2s ace eae 213 

ed 86 h1as6)<,n\2ta erst oe sta acre ae eer lalarcs 533 

medicinal 225.5). /Sese Pee as 2: 532 

PETLUMO Noss scsi tacsismeees Seo ale 532 

POISONOUS yao fAe ase os cee ase ee 532 

synopsis of Lexase2- 22225 -2-.-.--. 531 

LANDIN sagas cee Re cans tee 532 

tearand coffees eee eek oss. cke 532 

CORO Oj psi re a SR PES Ba eka saint 532 

used tor posts, fencing, fuel....-... 531 

in cabinet-making, &c....-..- 531 

in construction -. . 531 

yielding edible fruit......--...-... 532 

sap; gum, 6&2. 522 22... 5 =: 532 

Plargyrus argentatus. ......-. ne es eeeee OEEs 127 

bowMants: 22022) ssdere. -seeoeee 123 

LING INS Goes anorobhoonecoubanon 123 



718 

Plataleidw of Costa Rica. --...............- 113 

Platanthera obtusata.......--.....----.0e- 219 

Platidiaianomioides!..- o-sc~s seen ccsee se 551 

Var. Tadiata..s<.< ==. 552 

iPlatophrys leopardinus)--- 2-5 2... s5e5-e= 391 

Jiri ey heed soo odCes succes 395 

lat ycephalns cnt cctewaamajieaasene eee 167 

AMELICANUS | sapo= eee = 2 = = 167 

Blaty taster. oss 42,4 says mci aes a aside eeeise 420, 421 

@ETOT <2 00h we ieehewiocsene seni 420 

: herrickiil 4-50.25: ssaee sec ee ee 420, 421 

mlaty colossus dispilnsss- sss sees 384 

nicholst 22/5 sassceenicsect aes 384 

iPlatycobioveraciliss-- 2... -ssssaensseeeeec 13, 122 

pallidus -.....2-stccs«-<-/accee 13 

Platyodon cancellata ........-..-.--------- _ 546 

Plantus impennis <.- 2.2. ---s\eess= >see 253 

Plectospond yiltitacnu~ mmc eee secre 157, 159 

Plechromust: < n2< 2. sits asc secre setae ek 74 

F crassiceps, new species - --.---- 73 

suborbitaliss.---e--cs2eesteoeee 73 

Plectrophenax nivalis. -.--- SAE ooasoecHenon 240 

PISUROL YMG NOtAba.-- 2 sees eee el seeeeee 217 

Pleuronectes dentatus ........- vase 194, 197, 198 

lineatus ...-.. Be CAe OD eacos 196 

dunatus) =). -s= ROE AE 197, 198, 395 

Plagiusaz 2: jo secs-ceceerse< 196, 395 

Plenuronectidw:: -2-..--22-.ce ae saasneeneee 391 

Plotidejot Costa Rica sssese4--- ence senees 114 

Plover, American golden...-....-..=-.---. 246 

black-bellied! 22205 sccsaa-secssese 246 

semipalmated . .5.2¢ss0- + anne oe cis 246 

PPM ae ate cinco soca Gels telss ee sisee eee 458 

Creek. ee Se3 nile saea2eresemiaaeesees 512 

wild yellow........-.- Seen 512 

PUMICE Sco ose so tecelnsee-wis dace oes te 207, 396 

WOR efron s civicin aii wicwicicign © hee R ae eee ace 234 

arachinifera :2s ccs. one eace ansce ce 530 

AUCULCH eR see he Mencia teenie scien oes a eee 220 

CONiSi9 se se ect cekesareoteeseescne 220 

elumarigh cscs oc aca scae ee neeeReaeees 220 

odiceps Hol bouis-acessceemesnceteseene eee 253 

Podicipide of Costa Rica .........-.--.--- 114 

cilia see soe saeeieets ews ce ueehmeeees 129, 132 

, elongata 2 catel stp wodancesdececes 368 

BUTINAMONSIS© 2-0 cesessncencce eee + 132 

Poscilichthy sic sns5-n 5 tee ee cee eee eee 163 

ASPLiGeNiSs/a- oye 10 

COLUlENS ec.) osc eeeee ee 163 

Sanouiflmus) Secs -eeeeeeae 163 

Wariatus.)oosssecseeeeceeee 163 

Oey, Erol. Mélipe.-- - as ccc 144, 203, 229, 230, 273 

Pogonichthys argyreiosus .........--..--. 122 

COMMUNIS) co-s sesese eee 122 

iInzeguilobus!--<..cacneeeeer 122 

macrolepidotus .....-...--.- 122 

SyMMeELtLricus----.---seeee=s 121, 122 

(POISON IV YAS stele aes Seco rew ieee Cnet 459, 511 

ROMO eS 24224 bose oe eee 511 

Poke:weeds small) 2.5 jie sccmece Saantyse ee 526 

Polemoniaceze from Alaska ............... 217 

Polemonium cx#ruleum .......--..-....--00 217 

POMORetUS SOlLtATINS) assem ae seeeeoeeees ace 38 

Polioptila caerulea .....-- Se Sage meciscictclsirae 561 

Polioptiling of Cozumel................-.- 561 

ALPHABETICAL INDEX. 

Page. 

Poly cirrhus' dumerlis---.2--) 5 ee neeeeee 382 

Polydora tubifex, new species... - grceceeeee 438 

Polygonacexw from Alaska ...............- 218 

Polygonum aviculare.........--.-2...-.--- 218 

POLY PYEA: « n.cos2535260cc05 sce see eee 265, 267 

auriculata...: .<.2-..j2is/752. coos 263 

var. microforis.....--. 263 

OVAL. 5.5 01/52 sco atsis ne aeaeeoe 264 

Cereolus)-.- = -2.tte ae aa eee 267 

type of: : 24 vi\s5. See 261 

septemvolvas:--s.2-le cheeses 265 

(POLY LYM aclaz ese bisheiessi ciate sie s Aosta eee 261 

POLYMOMIG®D . s)2- aj sara sso 25 Ha See eee 372 

Polynemus approximans .....-...--.------ 372 

melanopoma .......--.---...-- 372 

OPereulavis :/- (jan. 372 

Polyn06 «2.5 5502522024 =ieiso n= se eee 425 

acanelle). ..)-5<2204.ci-/ce eee 424 

aurantiaca, new species........-.-. 425 

spinulosa -..<-2<.022 Hseteeeee ee 425 

Polyodonta.<.::<:42. ut: ._ eae eee eee 278 

Polytrichum. gracile :2-------- 22s e ee 221 

janiperinum, var. strictum .. 221 

strictum: {3-252 2892: 22ers 221 
Pomacanthus crescentalis............-.--- 386 

ZOnIpectus.o2- sesee sees eee 386 

Pomacentrid.....222ss-n12 24a ee 385 

Pomacentrus flavilatus -..-...---.---....- 385 

Quadrigutta 05. -eeeeeee 385 

Techiirenum) tosses ses eee 385 

Pomadasys axillaris:--.-.---2--eaeeeeees 279 

branieki.... 22.1. .--eee senor 379 

elongatus... ----,-(1: ute see See 379 

humilis %.< 2200.0 eee 379 

leuciseus.. .-~.... .aeeeteeeeee 379 

macracanthus....-..------.22- 379 

nitidus:.<.----.<2----ses see 379 

; panamensis |... /.2.2/)5-255-e5e 379 

Pomatiopsis lustrica .........-....-------- 257 

Pomatomns’.::----2)..0¢elbsescere eee eee 201 

‘Pomaulax undosus.... s-.--2s> eee 542 

Pomme blanche) -...26 322.002. sneer 501 

Pomoxys/annolaris.:--2--.-.s-e-eeeeeeeee 7, 14, 16 

IPOMUS 52-125 one nce a ent eee one eRe ee eee 255 

Gepressa...<ss5..c000 cio ee aeeee 255 

Poplars of Texas uncertain ...--...-.. 22. 468 

Populus, =-....cctsc. wna see cece eee eee 234 

balsamifera: ..<.2.,.9220) eee 219 

fremont «0. 22<00c0s0.c ence seas 502 

monilifera:. «sce... ote Ses eee 458, 502 

Porichthys margaritatus .......-.---.----- 388 

POL6e wcjsecscsied cues tt been So Se ee ee 198, 199 

Pork-fish:....:.s2<# lisse Got at aeeeeeee 396 

Porliera angustifolia .----- ---2-.-se-seee= 514 

Porocidaris .sharreri-=.--2-----ssese-e" 611, 616, 618 

Porogadus miles, new species........----. 602 

NeW; LONUS<.: ccis-es eee eee 602 

POLPIta ~ « <c seinwacisic ase cen sts see Sooo eee 399 

Porpoise, new Alaskan...........--------- 95 

skeleton, preparation of ......--. 682 

Portulacacez from Alaska ...........--..- 215 

Porzana carolina, .- <-0s<-=<=sesso aes 248 

Potentilla:..-. --..5.038: S455 eee 234 

AaNSerina.. <2... = s<s6nn cee 215 

palustris:.... 0.02. ctecvessemenate 215 



ALPHABETICAL INDEX. 719 

Page. | Page 

Poterium canadense..-..-.........----- susit 215 | Pulmonata from California..........-...-. 545 

Potts, Edward, on sponges. .-......-.------ BSTAlPapaialticolas.1-.socssoctsl8 a Ness veoeee 262 

Rowell May di Wiss aa scaae a orem saa av cena 410 CONURACEA se aeieiemistaia slncte sis eneere store res 261 

PATIO DEAN, USES OL v<6 cs cisiacaicineniseiss scars 501 fallax: .t224 25.22% Mien qs stidead sk sejeuede = 261 

TERI NUNE eh dl Dre TON) ic coc GARB Bsa eoehencbacar 627 AN GANA) = Perrteteret cs ccreisiels — teiats ve cis.e ees 260 

Primulaces from Alaska............------ 217 Mavitiim si she sh. okstewe mele fae aise cei s 260 

PeMONOGOS fASCIBOUS 4. <is/s/acine co asecc see nee os 376 TUPLCOR os se cass steeca eeeeirs acter 261 

Erionotus birostratus....---.....0ssc0.s=5 SOMME UPI Bees asoens weceenee ices ene eb eree aie 261 

HOLTON S joes aisio.-/s a riatiererasiotaetela te 387 COMOTACTA Ss nsicicis c= oases > coe ser 261 

BALPICOLeraccctom sss ssoces os aetes 396 CUEVIGENS).s nected ssisiisaaceloacinete 262 

ULUDDLAS! cane eens sees aeeioes 204 PRM AX Sse Neve stieisicth teas Manatee Cee 261 

IPTIOHUTNS PUNCCATUS. -. 26. 2. 5. - ses ceo sae 386 floridana, new species......-.-.--- 261 

INO Oeeees sate jaceisela ce teste a= somes 364 pellucida. tne. ohecsebew-ciae 262 

Pristipoma fulvomaculatum .-.......--.--- 203 PEMbOMOMsaa\-fate fais slew y-misioiwies alee P= COD eon 

AUC Boonen tse s scale acraa eer 380 MUPICOlAy. Seiasior een see ence teee 261 

RMON. es asi ak ciecidsadel teat sac. 379 SOLVILIS. sasce seas scheoweLesteexper, 262 

VISTINMOLLOULC Uric. celcncissince - acieaisiaiel= 364) || sPurpura) biserialis...-.-)-2-9=-2ses-6 4-2-1 535 

Procellaria pelagica.......-.. SRUOSoOUE cade 253 Ep dO Ey ae acHaeencecrcn ssaced fo HB 

Procellarids of Costa Rica........--..---- 114 | Putnam, Prof. FLW eyrvalterk A SON, ls ahaicbhas lene 163, 558 

Prochlorite from water-works tunnel. -..-- 353 | Pyranga estiva cooperi .....---.--...---.- 354 

IETOMICTODS WUalATS. 25522. 5 scence sence 2209, 377 |e yrola rotundifolia, J22228- 2252 5522 222c4- : PAY 

Promicropterus decoratus........----..--- 376) |MEyLUSHAMOniCan Bisse ees) aaah ee a= ela ais 215 
ETORODIS ML OLS 2 cee 'alale en 'cle =\ni5 w clctsiesin(a = ABT AO (eee talks Vu Sige ieee Se etomie nits ciais\ietaetae atel sm teeaie 274, 27d 

IUD ESCONS ye sewer sess -yallnea 499, 5381 dentioulatazes cian. cease cescticcsseee 278 

Brovidence forge: 22-25. evsisns sees ese eses SON Ey thon lim Diol sce meso eeantee ee eae ae : 684 

Mill Serres FSS ees seianiss 80 

IB TAMIELOS Nie e cafes caeheehshy. oc c'oesccess ae 410, 411 Q. 

Prunus americana, var. mollis....-----.--. 458, 512 | Quercus durandii SODA 30 CaP OR AO SR SR mol 505 
Capollinielsey seo stehahsselhe cysts 512 COTY. oie cirisieces aola egies iaee een B08 
Gemissase ss). skeet cect set 512 BTISCM...------- 2+ ---225-- 2. +++ --- 504, 505 
TLD Td te a ee ALE 3 haya 512 WALLAGIONS se resee rio aaa 490 

“ive nts a 512 hypoleuca in Texas ........-..-- . 490 

Psaliriparns PTINds.-22.-2 .-see-ee---6---- 354 muhlenbergii ...-..-------..----- 505 
minimus grindw .......--.--. 354 rubra, var. texana........-....-.. 458, 505 

Psammobia rubroradiata...........---.--. 546, 547 stellata .---.-.---.-+--++++-+-++--- 458, 505 
Pseudemys rugosa, experiments on..---.- 225 undulata... ---.-+------+-+------ 505 
TPegiae oe ee Sern es 158 VA TLONS soso sie eielteseg ease eines oe 458, 504 

Pseudojulis notuspilus ..........-..---.--. 384 | Querimana harengus ...-...-.---.--.------ 372 
IPRGUCOACATUR Ie tte ee oe ee te ee 195 | Querquedula discors......,........--.----- 249 

Pseudotsuga (Abies) douglasii........... 486, 503 Quiscalusjmacrourus <= one ceca ence eae 570 

Psilonotus punctatissimus............---. 393 R 

Psittacide of Costa Rica...........-+..--- 111 ‘ 

E Cozumel sesso S Nissho 577 | Rabbit, shoulder-blade of..-....-.---.----- 681 

eoraleaesculentacca.setses-s0 obo. cee ons 501) | Rafinesque,C. S.-2--. Sess the. 25:60) 222; 2235 256 

PianmMipan, LOCK <ss2ke~.. seek te eel oe 245 Raia Centrura foe sees ose nee eae ee 224 

WiHLO Wr eon-secseaee tess eR 2 245 Oeellata,...-.s-Reccueceac saccces ooceee 42° 

Ritelesangustifolia)- <== ce 2fsleeiees toss 515 see, also, Raja. 

trifoliatayrescises\- S252 she vee. 458) 515)| Raal; Sorarysaassct-lalsine sate cite e aloe ts seceisene 248 

IP MGs) Soooco Sos onr nae aoaneAncclaanoue 413 \eiyariihy i gace pees snonocennenonncose 248 

Pteromelas destructor ........-.- pach eh CORT SSE i elseeae mses cecado scineoo dadeboLsc BAcODO D 222 

Ibteronotusifestivus).-- Js -=- 2 sees == =< 535 Clawataiee ocd onmes seat eioe eee aeee ia 44 

Pteroplatea crebripunctata ........-. -.. 365 Gplantberia). ces sac ccheect see eeeiis eee 43 

Ptilogonatidz of Costa Rica ........-...-. 106 OLINACER tos.5 2s ees RS ska we Bes cis 44 

Rbyehocheilus'rapax ---2.- .<-.<+-c-=-- shu 127 fusca, new species........:.....-..--. 42 

luctusee. ss. cs ces ese 127 POSNEL Dac eie ca seamaster eee: cin cicle = 224 

oregonensis ...... SEPA SS 127 Cran wl aAtaeesees eases ea eieiae <= 5 aor 43 

1 (Eee ee 127 | imbruicataree ten ece ese te mee mae ie 224 
Ptychostomus albidus....-. ..---..--..--. 120 jordani, new species .......--..----.-- 43 

CONZEStUS eee ee eee 119 WASUMACAE seer emiaicieele wa ceiatetalslaeee aise 224 

haydeni...... Sea ae 120 AVA ete selon Cinco clothe aa 224 

Pann COMMON se 22/2 eels == <f- vase a 254 | sephenl 4255 2.)80- ates + Ws ea ahencte 224 
LET Oe «eo se sponc ob aaaaseCEaoD badesc 97 Guberculata sere. cs- occa see a nele ae 224 

LTH <7] Mh eed seen eSnpORnT caterer 253 Marnake A eciee. tisk SAA AOR RARS Wat eds 224 

AUAJORS see ee) aceasta aes ae DOS AOE setae een iae\nio is e/a eaislieh Gieeeetels 222 

Strick andiyste ste s- ac snines oee 253 | Rallidwof Costa Rica.... .......-.-..--- 114 



720 ALPHABETICAL INDEX. 

Page. | Page. 
Rallus)virgimianns) fse/.<ces2e= sees eects 248 | Rhynchopside of Costa Riea_.... ........ oe bats! 

Ramphastide of Costa Rica....-..-..-.--. 190; LE Rhy pticidie's. 22. oases eee eee eee 377 

Ranellacaliforniea.. 220-60 ee eee eee 536) Rhypticus macuolatus).4464-42062 ose eeeee 378 

Ranunculacex from Alaska...-...---.----- 214 MIS TUPIMNINIS asa Fes icin ee 378 

RANUNCUIUS: sol cs haa ce fe saen owe eee 234 KAM Gl ose eee eh oak ee eee 377 

cymbalaria var. alpinus... --- 212) PRiIDeS fase oe f= eee oe Jeeee ts flere S aig: ae 234 
JappOniCus)-suee soecee eee 214 UUM OU een al eee 525 

DUS Di eee esac see ee eee ee 214 laxiflorum i203 === 4c ce eee ee eee 215 

TOPONSs 22s ace oe eee eee 214 VISCOSISSIMIMM 2 = eee eee ad: 

Raphitelus Gestructor\-c/-/se-0- sels. ce ee ae 413) Richardson 2.55.4 6>+ 2a aoe ee eee 235, 244 

RRADUM «2s seit sess Sees yale ears Ne ee eee 346| Richardsonius lateralis.. ........--..-2--- 126 

Rataria; eps. tsocic.dtassee oe ote wel seiss Stee 399 | Ridgway, Robert ...--.--- 2: 104, 235, 357, 624, 627 

Rathbun, Richar an on echinic = sseeese 83, 606 : on Anser leucopareius. - 21 

on stalked crinoids. --. 628 Buteo oxypterus..--.- 75 

Rathké ....... DE eae cet ee Caleta 128, 129, 145 Cathartes .--.-:..---- 34 

Rattlesnake bite antidote.-........--..--. 513 Contopus > 5-4-2 454 21 

Raven wAMer Cane sesse- een ee aaea eee 24) emended names -..-.-. 354 

Rawson; GOvermMor: == 22. << 52-22-62 sso-- = 259 golden warblers ...... 348 

ReEGliziayeescda ssa ese ee = ao igre teste 274 honey creepers. ...--- 25 

palmer: os sacorsssieee Reese eee 274 Icterus cucullatus. -. 18 

Recurvirostride of Costa Rica...---.----- 1138 new Costa Rican birds 23 

IEC GIG IG le Sears ponessapenecontsns ae ase 2950 new Cozumel hawk... 94 

Redpollicommony ccs ss. eeaee eee eee 239 new Dromococcyx ... 559 

PICALOLES eceeisc nes te Peete eee 240 new heron’. -—qaeeeee 93 

IN Gay Pcajaiseieie= aa sya eee 239 new warbler..-.--.-.. 23 

white-rumped..<c\.<ci-<222 0-6-0 239 (strelata ...... -...- Vv 

Red River Basin, Texas, vegetation .... 464, 465 Onychotes gruberi ... 36 

Red Snapper fishery studied .-.-...-...-. 606 Peucea mexicana .... 98 
Redstart, Amer Cansess-2 assess 238)| “Rijgersma, DrsiRoV) 2222 -e ese eee eee 57 

REGVOsccee ese sees aee Se aes Ee tere 275, 288] Riley, C. V.,on Hessian fly parasites ...... 413 

Repgullinge sakes ce sctenes cesses si caeaeincere 626 | Rio Grande, Texas, vegetation........ ...- 468 

Repulns) Calendula ieee sea aa see eeiee a 236 Valley, crops -.2.-aeces-eeee 476 

plumage tof-2 22-2522 -- 625 timber 22 -s=eseee ete 476 

Satrapaee cen essan ee sece eet ee 236,(626)|) cRissa tridacty la --(-2-. =m1-ee eee eee 251 

emora al pesceus-- asec OU 2)! WRISSO/S = sceistodacn Noses me Sees ee eee ee 171 

WONORE) cepacdassbeoncebedsncenaeon 372)|, issoina interfossay-.--- ----15 see ie 540 
Renilla amethystina........---.- Ree iie-s cies 536] Rittick (Sterna paradisea) ....-...-....-.. 252 

RetamMa wes acsocce toon case sere eee neveeee 458) (ebvina ee Vis) caeia acelin 526 

MSOS Osean ceeee se eee eee eee 501] Robin, American). 52-3225... es eee 235 

Rhamnaceze, Texas economic...--........ 508 iM eeienecnn -sserecyse csebecccss 246 

RhamnisTCarolinignNus.sos--eese esse aes 457.(508'|| SRobinson, Profice-s2o.2-o-546ee eee 351, 352 

PULSMIAN Amc ee aye aii alate 508 | Roceus (Morone) Americanus ..-..-.------- 72, 

serrulata, new to United States - 494 septentrionalis: ..-2. 2. -s2s-eeeaee 72 

Rhamphoberyx leucopus .......-------.-- 376;| (Rock Ptarmigan) 2222.0 2- 2 --=—e eee eee 245 

Rhinanthus crista-galli.-............------ 218 TOSO' onic. <i 8 os eee ene eee 527 

RhiMICHthyYS eaeseats-- sss ea a tes ciels 126 | Rocks, chemical analysis of volcanic ----- c 32 
cataracts dulcis ...-..-..--.. 121 constituents of voleanic...-.-.------ 32, 33 

Rhinobatid@ ......-...-... sree Sais eee 364 VOlCANIC) =) soaccie ck eee eee 31 

IMINO EINE) Soscrc ners oesebeuE 4ochoe ceanoe 222)| SRodgers, CaptsJobne 2 as-- «ance 20 

@Xasperatus).-02--52--0 = eee 364)| Rosacesx; from Alaska: =-2 5. --cesss se eeeeer 215 

glaucostigma.......-..-..-.--. 364 Texas, CCOnOMIC! =~ 2. see see eeeee 512 

lewcorhynchus <2.) -eeseeeees 364)|| PRose, Rev. RODCDE =e. eee = eee eee 79 

Rhinogryphus burrovianus...--.--.--..--. 35)| dRosenbasch:-s2-- 2 esses 9-2 oe — eee 32 

Rhizocrinus lofotensis ..-.-.....---- 630); (Ross), B.Rio ss. i cs as 52. 2s 2 eee eee 405 

TAWSONM ss soso eee se eeee ee 628, 629, 630!) sRothrock, Dri dy eee ae eee 500, 504, 528 

dimensions of..-...... 630'| Rubiaces, from Alaska:.-:.-222-s5-sse==== 216 

iRhododendronas2<- cess. <= 22=- sean eae 2345) MRUDUS fase anemia eee eee 234 

INI NOTA NU Bs eek ee Sonecoaoases Sos ca Sonbaaoas 395 ATLCLCUS) acne ces eee ee ae 215 

Rhus aromatica, var. trilobata.....-....---. 510 chamemorus= = eee eee eee 215 

Copallingdieee ser eesrieciesae sees eae 510 trivialisite.s--e =e eee eee eee 612 

var. lanceolata ..-....-.--. 510!) Rugel)- 22525. sc ec Sec ieene eeeeetene 256 

microphylla ences saan s ecm seme 510i sRUMex domesticus s. ose er wa eeene sees 218 

toxicodendron.......-. REUTERS 459, 511, 522 hymenosepalus . ...--...--+-.----- _ 525 

PVIINGNIS Matseees une eeney a a eets ae pean renal a 510 lon gifolius 2 ise—n\)aeee eee ier 218 

Rhyacophilus solitarius.............-....- 247 | Rupiscartes atlanticus ........-.-..--.---- 389 



ALPHABETICAL INDEX. 

Page. 

Rupiscartes chiostictus .......-......--.-. 389 

PUA POLNIS tise aisle mw osiceies oe cied as siaekcyetecisin's 38 

BUBCWIS! so <.a sm aee steals mele perela ons 578 

mew species...--........ 94 

SPIRCICANOR: =. .5.25,.04tsbsseech als 94 

magnirostris gracilis.........--. 578, 579 

griseocauda ......- 578, 572 

ruficauda griseicauda ..........- 94 

UB CHEMDELP OR GOR cas cnincainericicieise sia 46 

Rutacex, Texas economic ...............-. 515 

Rintilus)storerianas)... << <,.<-/..cmc-6 eens 6 

Ryder, John A., on salmon development. - - 156 

on-viviparous osseus fishes 12 

Ss. 

Naballpalmetto ? .<...c/2 22.0. nec ticsn'siasee cs 476 

PalMeObbOG en csctew cis sees ewes sere wastes 524 

Sabella picta, new species .......---....- 440 

Daddle-backwct ess ens eee dense 252 

DAOOIGR eeyoswet ce icetcecse eae acl aseaiee 252 

PAT OM NVNLUG daiarslccsarciuieiow ciinionatcre se eeafeciasteeels 527 

SAMOL Si CHOIGO stern 151-1 soreciereiasle Sa ose SUES 202 

Sabino (Taxodium distichum)..........-... 504 

Salarias rubropunctatus .......---.-.....- 339 

Salazarig®) MOxicana,.-.cc0s.2...05 06 cacsies 47z 

Salenia, pattersoni....2..2..6.-:.2-6 2s e-02. 85 

Patterson .. sosscsse25 os sess else. 612, 618 

WARISPINA cos ccm satin eroietie sive eectakak 85, 619 

Salicacew, Texas economic ................ 502 

DALCINEMrOmM ALASKA). ccc ccienacetlcicalesisics 218 

Saline water drank by cattle...........--. 466 | 

DS AUT Sg or eieUinfe anjayciepais clots wee oa etacicl Nee ole wisves wis 218, 234 | 

BMy cd aloides! . <4. ------<sesnn ses 502 

CLASH IJULIS (actin cine Dee oot eRecer teens 219 

fulcrata, var. subglauca.........---.- 219 

Planed en ced osc ceeksesweaets Sesciee. 218 

lon Pifoli amass eeaeace -oesee eee asc 502 

MULET AAMC CRS slots sins mots sistelacie. coh 458, 502 

PHYVMCOIGES aries c etee AE ae 219 

var. angustifolia. ........ 219 
SPOClOsa s.26)2c Fosse sk he Sases 219 

SS BUN Opera see rset ais ncionia aciwarenae stearate d taans 81 

A PASSIZL 55 serials SUL aSele dace sds 82 

GAGES Ao Prseoctosscisictawaaesionteieaae 81, 82 

WAP PAUNALIS |S sasetoie wralseis oelswisle soc 81 

PALANET Hectic cers aS Se kee Soe el 

ROOD Fase a ayo eee eto tesa ale Gate eaiais = 83 

Inideus (sas sees ee Ste ss see ewe. $1 

MOWA SY oraacteree erete clorclawrc Sule AN Scecis 82 

NAY KASS) qatrtoveleciaiteyaiatslateoinaisialtaaciatate 82 

MANORS asa cle saaa tir aiats Jaane sicia s 82 

(Oncorhynchus) hisutch ..........-.- 81 

PLOUM GIONS! seen Saseete ee See 82 

(PUL PUTAS eet Melee oo = mie eects 82 

Pouvierizwoeessetese 2 

CIAFED. 2 4250822 y ABE 82 

henshawi-- 23255. -+--s0- 82 

NOWASL: «2:< asin ojo stan veel see 82 

Spikuruselse teas. so2 05 82 

Virginalis) 2aikicts «0:0 82 

salar: pvarssebagoy. scccs tecceS-cec5 156 

SPUBRUS esa sas ae sace a isalsieeiees 82 

Va UTA pee 2 = alk -feleentn niente an 81, 82 

Salmon, abnormalities of foetal..........-. nh 

actinotrichia Of 330.0526 4asss0-52-2 

| Page. 

| Salmon, adipose fim Of): 52.04.55 swis onlclseinie 157 

and trout, Garman’s paper on .... 81 

blood vessels of foetal........-.-.. 161 

“‘candal heart” of.......% ------ 160 

development of........-..-.---..- 156 

development of land-locked......- 156 

diseases of yelk-sac, &e., in ...... 161 

dorsalimay slot <i jsaumioci-< emielta st ano 157 

embryonic blood vessels of ...-.. - 160 

PAYS Of. sas -csi2 oseaes cs 157 

epidermis of feetal............--.. 161 

fin-development of .--......--.... 158 

PAlLed ANS) OL so. yore ae scesieloneel 159 

| pectoral oftssaesas-- ek eee caeeee 160 
portalisystem of. . 2. <6 --5-5- acio 160 

vertical fins of embryo.--.-..--.-- 156 

VelkcSACiOL. cia. a/- tease eke 161 

| Sellen rG bean cope seeousososcas comecde2sa8e 83 

Salwelints: occ tse senicsonecisccesucansdenes 81 

fONtMaliSsonc Semsccae seewicns Bae 82, 83 

BPASSIZIS ooo cece ssiaee 82 

MAMBYCUSMIN yee ele eee 83 

HERG Ao as saesaaeaSpeoo onconse 82 

OQMASSH) wes ce een ieeleentes sates 82 

Salvia chamedryoides, new to United 

Stabesaaccoecosehcetinceece eter ee eee 495 

Salvia regla, new to United States......-. 495 

\iSalvinOsbert) sess sseens eee eee 17, 560, 561, 562, 570 
Dry Oscar. sisae eaclsn cen leeseiee eae 362 

Sambucus Canadensis. ............-.------ 459 

Pubens 4s. 55 sae cscisocese cose 216 

TACOMOSUS ieee alates eiieel= semaine 216 

SanrAntonietlOva eens esses sso 457 

NEL a= <ce-tse sc ere asseeerere 459 

time of flowering .-..-.-- 459 

San-Diegomollusks) <5. seecscneccenecn seme 534 

schooner. took sea-elephants - - . 91 

SandthillsiofMexases- nese eeeateeese 481 

Sand volcanicimaosas:osamelette aeealociew sa esiels 33 

Sanderlings:tawtesscosasentee esos as se sence 247 

Sandpiper, Bonaparte’s......-.-.........-- 246 

| Ibudt- breasted qeese ec stele enlace 247 

HERI ae sodems seteadaoccdonanacs 247 

pectoral... oc p.cc5-ss eee 246 

PUPPIE 4.2's5/sereicjanaaaindemetesiels =)- 246 

seimpalmated ..........-....-. 247 

SOlMALY cain .-jocesiesraieae meats 247 

Spotted 2... s<scsnceasce see 247 

Sandys, oie Mdiwin sn ..sse~eceseeosceess tee 78 

SangreidegDrago jennie. -esmsniincieniseceite 513 

Sanguinolaria nuttallii.......-...2.0<02..- 547 

San Mateo, schooner, took sea-elephants . - 91 

Sapindacex, Texas economic....-......--. 507 

Sapindusimarginatus)...22 6035. ticiee etna 458, 508 

Sarcidium scopiferum..................--. 6, 122 

PArconhampmidwasseee pen ses ce sasic oer meses 34 

Sardaichilensis?ss-< 42-26 cascece ae once 373 

SHUNGESLS DOU sense eenisc com eccts woe eines 245 

SAUVALO MOT see escalate sielcesmmeries cas 56 

Sauz (Salis migra) soe sci. nists ccsiews wicisin cles 502 

AXICAV AEN COSA seca nha ta tall bcle elle = 546 

Saxicolaimnanthe; 25.25... scetapiectiseeo en's 235 

SaxidOmms) arabs. se eo eiana sceela ware isle 546, 547 

muttallil: 2225. .demecheescise eee 546, 547 

SPRobterter 6 = Sod yeereemances soe edeennon ns 213, 234 

Proc. Nat. Mus. eon 

aa: Bt 



722 

Page. 

Saxifragaces from Alaska............-.-.- 215 

Say, Thomas..............- -.266, 282, 286, 414, 415 

SEAS CSE = So sGone ses auoeorcencasdassas 286 

crosseana, new species...-....-... 286 

hemphillii a... 5.3 eee eee 286 

Sayornis phowbervssisss. co. hsctse. tes oe 241 

Scalaria bellastriatas. <2 22. ess. s<ecee- seo 539 

hindsii 22-4 ee Bec See 539 

hindsii, var. subcoronata... ...-. 539 

IN@igNOTrUM <2 feces aas22ssieeesee 539 

Scammon, Captain........-. Ns SSas Ran sae 93 

BCALUS PELLICO.... o.s- cc, vised ee bee a= = 384 

SPiccitecsveeccaecen ce emeer eeeetae os 384 

Schieffelin & Co. forwarded Cinchona 

PALES ewes can wanoeeleGeehanisaacee e's 655 

Schizaster (Periaster) limicola.........--. 616, 617 

Schizotherus nuttallii ....-..-.2.2.-22-2.- 546 

Dcnott eMac s: Sacmabecaceec ew eciec aces caer 501 

IDEAL. ccgiseenecsaces ace cmeereeee 577 

ISCHUMACHEPiiiczcsergs sess sieseccesene nea 346 

BCUODAL cade cin ose octers naan oes cee dee 202 

MUGS cso Seessorc lee geet sesdseee cca 381 

Cant) 56 So8 eee SsocoproadengKce 382 

chrysoleuca: - 2222... 5..eeiteee! piss 381 

eEnsiferg a... 78s cossebelecs east see 382 

OLICYIM Dee a esss eee cece sees 381 

flirthis sion. Jacseceeeaseeee WSs. 381 

ACISHIB) os ott classes came ees 382 

Imiceps:....-.-.-. e Sieia cessor tet tat 381 

MBCTOPS see se sea eee terse eee 382 

OSGITADB ne ciais = Sails ose no eteeeee cee 381 

SO GUS se 5 ose cs85005sononDo 25 noSuES 381 

SPistewececewssccne dons Seas seeeeee 381, 382 

LAW OE © So Gogo saoneSdoSunaponSdasaos 381 

VOKIMICUIATISHS cc cmae + =o s)2=\iee- 381 

SOME TCO oreo ieiate lates ani twiale’siatsinictaisrateteteerate 381 

Ie GG sone ssh anon cadepebesosuecoududos 234 

Scleroptilum gracile...........- Scpnobo Soe 447 

Scolecophagus carolinus..-...-...--..----- 356 

fOITM PINCUS <2 =.1-- 5 -icel ai 241, 356 

Scolopacide of Costa Rica ......-....-.-- 113 

Cozumel ie sa5eeetee sae 581 

ye wartet! C554 S53 Se oneonanosheeoos Han cogcooe 347 

Scombenchrysuvuseeccesses cca aete seas 2038, 204 

GOITEC Gass aocebacobssscoccccocusee 373 

hippos eeeeses eee secs aero see = 2038, 204 

SCOMDCNOSOCIDB ewes eos lain a aielsesiomie seiwielois 370 

DCOMMELOMOLUS soso sceeeie eerie coe ets 159 

MACULAbUS scene eee ee 373 

Scompridtereecce-ocsisat eeepc easraee 373 

COPS tLICHOPSiS-..<.<20 25 -4e--eel= 6 355 
Scorpena plumieriss-oses. - 2 )- see - aaa 387 

DCOLPONIGDeeresce =e ae eecaeieealeineiem eee 387 

Scoter, American velvet ..-.--- fesdtseuisexe 250 

SCTKOW DEAT MUSES OF snscc saci eset eee 499 

Scrophulariacee from Alaska.....-.......- 218 

Seyllitdee ee sea yes aoa niaonciose seats ee 363 

NORIO OV Ole oe pat ctoisia oa! atc tela) eiawinic Aemteete gto 254 

Sea-elephants attacked by sharks........-. 92 

Sea-elephant bones at San Cristobal Bay... 93 

calving-season............... 93 

Capturesiscsese Jeee cease nae 90 

distribution of;---+a.-- 4 --— 91 

GY AVE 5 aGh Sac Goccesapgodu0e 92 

NADIE sss eer ia sete geciersin ee 92 

ALPHABETICAL INDEX. 

Sea-elephant, haunts --<. 32.2222. 2-- eas cee 93 

hunter’s)peril.). =...) sss 93 

movements.............-- 92 

statistics\.5-o<i-bec ~<dos-ces 91 

Sea-lion. collected).2-.. <2, deccdeeaseemes 90 

progressions:525- 2/5-ams-sseeeee 92 

Sea-lions)<.. 3.240 teniiee hates soc cmemanmeeet 92 

Sea-pigeon 25-2: cteecteesosaccesse eos eee 254 

Sea-trout.......... =) wate oe Sepia tne eee 201 

Sea-urchins of the Albatross ...........--. 606 

Sebastopsis/xyNis. <=: a. <n eee 4 387: 

Sedum liebmannianum, new to United 

States so ..c S52 he eee ibe nte reels 496 

Seeman aesceidciiccc i sscedecsies essremitseeene 219 

Seemann ...o coos sb ecesdecieccen ees p eee ee 257 

Seiurus auricapillus: .--2--%2-----seeeeeee 238 

aurocapillus .<- 2.222. cease eee 564 

NBViUS W)5 oa ecssciecierema cesiat= <eeeees 238 

noveboracensis notabilis........-. 354, 564 

Selachians, notes (on: -2-5-c---e-ieeee eee 39 

Selaginella lepidophylla.............-..... 527 

Selasphorus alleni.--- 3222. fe. qeeeineeeeee 355 

Selenes....0- secs coos aieee tides geen 196, 395 

BTLONtEA ono ec = an) een eee eee 194, 196 

gallusys.c\-cGcciise ne -teeeeeeee 194, 196, 395 

@rstedt ...s002 -0b~se- ose eee 374 

WOM CD) scenes sel eae eee 196, 374, 395 

Selinum! benthami <22-2- 2 s-cs-eeeeeeeeeeee 216 

Semele decisa. 5... .<.2c<iccdiees cee ee nese 546 

TUPIUM 256 a.-0 sii -eee a een eee 547 

Semiotellus:. - JoiacnccSatisecemeine meee eee 413, 414 

destructors--..----2c--eesmeeeee 413 

Semotilus)-5 ee-e-= newitnabise etsay ciiaeep eee 122 

atromaculatus ....7, 10, 12, 14, 16, 17, 122, 

; 126 

macrocephalus;--,-..--sseseee 126 

SPCClOSUS -20 - peer aereee eee ee 126 

SOMPOL. rs sebicr seit seep oe eee 289 

Senecio pseudo-arnica.. ....-.....--.--.-- 217 

Septifer bifurcatus-so----e-se es eeeeeeee 551 

Serpentaria, cure for poison ivy .--..-.-.- 511 

Serranide i. secevtee wee coisa weceseeeeeeees 376 

Serranus albomaculatus...............--.- 376 

caloptery x= sss2 52s) ae 376 

COlONUS |< j6.o..c2.05:0c mem aas essere 377 

courtad 6i .252 25 noe ece cee ees 377 

maculofasciatus..... -<<-5-eeeeee 376 

quinquefasciatus .....-...--..--- 377 

TAAIAlIs «<a i25 aed ece ces. .s5 one 376 

Serioladorsgalis: .5.\: 2.5cecisinciseaceeeeete 375 

mazatlana .2as6-/s56 sc. 56 eee 375 

Sesbania cavanillesii .../........ ----<--<-- 500 

Setophaga ruticilla.............5.22. seaeute 238, 564 

Shank-shell 2.25.25 << cee -e<.0-4ssepeeeeeeer 346 

Shearwater, cinereous......------- veateeeee 253 

greater 2o oss ssc eeeee eee 253 

SOOGY joo selec eee eee 253 

Sheepshead s..25-55 Jace Sethe cee eee 208 
Sheldrake, American..-.-.....--.---..---= 251 

hooded) ch:ss+seectee sees 251 

red-breasted. -... Vester meters 251 

Shell-bita):<.c.5<icciace So. o5sce eee eee 251 

Shells, Floridian, land and fresh-water. --- 255 

ShelsK yi « n<.<,s:<:-10/c mrevsisiotn =e Saeed sealer elaeetete 226 



ALPHABETICAL INDEX. 

Page. 

Shrike, great northern ..........----.----- 238 
Shufeldt, Dr. R.-W ..:.--.-..- 357, 361, 403, 405, 406 

Shuttleworthy wc <cc 2 sec cccw eS eectvistesens 257, 258 

SIRT RO} sm aurecraie si (vias ciainnig/ecisioveiwte cicierelateiclets =| 346 

MIDOM A: ACLALIA csaiws oasis sie cisndeccceceren 127 

OLABSICAUCBaeci-n als onicics co eisioes< seit 127 

Siders Aquse-duleis <1.) .t-s es ce/etinces 369 

CABLANOA << suciscccigse ec cclscenis ste 369 

GOVAbee ceescis ce octets hese ee eseee 369 

OCON RAN Hasse sce ccis ete aeieeesciscctle 369 

PANAMENHISSs <5 <c\cisewc esse see eeeces 369 

MOTE: Sossacrts awelee on bese Het Seles 369 

Siempre Vive (Selaginella sp.) ..-......--. 527 
Sierra Blanca and adjacent vegetation ..-. 492 

MUP ALO GUSIGOUIIS: << -:2</~ ca ceeteseeeelats oe 538 

SUDAN Pee Naan cine ciels ciclo stole sleiticcciete nemiee 276 

Silica)in-voleanic rocks.......2..s:5s.:..0- 82, 33 

Pw RMCIO A, 5a cen aecssewcescdes 546 

PAU deem se sere s creo ecaeses sea 546 

OIG eS = rents care ae end. oiis o oe teinw wR ore 365 

MUNA Yoetetee sscias oi sawaicevinasiet cueauslemeens 129 

HELIS) S25 sie. Sactess access end sorte 205 

Simarubex, Texas economic........-..---- 515 

Siphonalia kellettii...:......-.3.-.622.---- 536 

MA PNOMATIO a See si ciecins Soca ee ariel 289 

alternates cee ssccons tease 287 

var. brunnea.---..-..-. 287 

brasilian ayes cies cineca cisiscec 288 

PEONNOS ayaa sac cvistac we socisiz/eiccts 287 

POVUPINGD: <aijtsincisicteirsesce e's 288 

LiNGOAtA saa ss cases neice ria tere 288 

MATER PUM elec saeco aneesea = 288 

TDCI he Sacsoaneed SaEDOseOreo cae 288 

DPPHONAB CD meee ae cio eciss owls os smcieseiate'e = 274, 287 

Sita CANAGONSIS? 2245 s212 .'tenbs ssc tlss esses 236 

Siurus nevius notabilis.............------ 354 

SHINS CATS scoaponesopue oooRo sees cboseaee 146 
Skeletons, method of packing..-.-......-.-- 685 

preparation of rough........-.- 679 

Sage fea oe SER Sec ose ee craen Seguas ce 252 

Slag from Old foundry. sec... -a.cice ae sacar 77 

SMU RCIN A casewie mesa cc cinae eters capelasicies 234 

Smith, Captain ............ Bae coneeapecceas 91 

PD eee o eee ciee es tacecictte eS ee Le So. 627 

Rose esos scbe Oe eC eel this Ss 146 
obtained Embiotocoids.....-.. 140 

Sandlersoniisscecct sastkeseestocese lt 541 

Sidney L, on new crustacean ...... 167 

Penwidge..ccss<s0'.14. 170 

Srake mishtcse ss assests acter eee 195 

plant (Calophanes sp.) --.--.-..---- 526 

skeleton, preparation of........-..- 684 

PSHtpG RNY coboSoptedon dnebocussebocHdbdee 246 

med-breasted ens -5c cece ect ce eee “246 

TODIMe 22s. ccassse-ce se uetwe oce.h 246 

Wilsonisiec ten eee asses neces 246 

Snowbird, black ces vecseece. ook So. 240 

NOAPVELM Yq -eae nissan e === SSD SHE Lbopesooe 458, 508 

Solanacex, Texas economic...-..-. SS re ee 512 

Solanum eleagnifolium...........-....-.-. 512 

COLES Wie eaes cee ewe deeseeeees 512 

SOLO see nee eee om aa sae curesasicese ise ws 196 

Soles pilapwes sees cs occ ket cetectencmnel: 391 

Solecurtus californianus.....-.---.--...-.- 546 

546 

Page. 

Sole asses yas enw cjcnisenin Ge amnateeescsetee 391 

Solenirosaceus seen cco ec sos satidesiae gece 545 

Solenocera/si25)2/kwieasieabsie conc saci. 172, 185 

membranacea...... .-ccebecn sc 186, 188 

siphonoceraij4--c<sskneoehiensce- 185, 186 

measurements of -. 187 

Solidago multiradiata ..........-.......... 216 

virga-aurea, var. multiradiata ..-.. 216 

Somateria dresseri..........2..cex0-0----- 250 

mollissimaic. oes ese eee sees 250 

spectabilis.....- cic cicbcn cee nincre 250 

Sophorajafiinis, 5... o5scjcccceniceserecesene 458, 500 

SOCUNGIN OTA <3 25-.cnccse se eaeeees 458, 500 

SOraTailiadscmet aoasee Sat acteceisicis telaciseate se 248 

Sorghum Halapense:........-..-.-.-.----- 530 

Sotol(Dacylirion)sp:)) = --teseeemose oc 517 

Sotolimescaleee ef osascc oo cacertacnoteceaes 471, 517 

Spanish bayonet ace acecesa ccc ele --1-- ee = 516 

daggers saesos ee sactesc secteinse een 516 

OG Shy oe Sette sieiste cic leleiecic ee is 200. 

needles: soect acute seen seit 523 

SUG) ~A es is cpp on anaes euC Casa UGGsaene 378 

Sparrow, tox-colored <<< ssc o\-ceer ens ee 241 

new to United States....-....... 98 

new tree, from Japan .-.........-. 19 

Savannahs. c.o-e seace sees 240 

SWAI Pees seeiae emcee eat 241 

Weel He SOR cove soau ananoanccors: 240 

White-crowned <<... 5--- <cse2-s- 240 

wahite:throated ----.2- ss22escacec 240 

SSDARUB = wetectaeers aslseiae = oie staal jars fcicreee eae 201, 396 

ALEY LOPS se snsateeis eseelsccene see 194, 199 

CALYSODS << eclssercisiasisces see 194, 198, 199 

rhomboides, = -/< -(< <i... oid nestehe 396 

species.....- =the ccs, t= falctoneae Eee 208 

WIP SINICUS aac cisaecr eaten eer ee eee 199, 396 

Spear, Drees ssassessaeeetioaso-/-ceseseee ens 255 

Spherium contractum)-<----.22....sss0-<-2 289 

Sphacnumyispecies..---. 2) eee eeiec-e eee 221 

Sphene in District of Columbia .......--.. 352 

Sphyrenaiargentea..- 2 << secs). eons aie 372 

ONSIS 22-5 omnes ck ati eeiteeaeees 372 

lncasanal =<. 2- 2 2ceesce seer ence 372 

Spy Tends ts eee ews ine ecsascag eee 372 

Sphyrmatudes! sc -meanissncncivisndteieniiencre 364 

TY LNA. slaisiainie oinjo ease ais ateeeoeeiee 364 

Sphymmid es) 22.censekcccecccegassceeeseeeiee 364 

Spindalisibenedictt. <<<. ..-..----e sieseee = 561, 567 

Oxsull. ches osc ects Salers aa COLE O61 

Micvricephala <<. .<ecccemal=see-= 568 

LON Gites asicisateeieeas alle ete eee eas 568 

SI UDI Sos nernone secon tbasnoodeorseoeneccc 129 
Spinner, General F. E .............-.-....255, 259 

SPINUs | PUNUS alae einai clara tele eetetaereiele eiaaia 240 

brVistis!. 2.(/25)2e Seeds. 2 sci ssisesiats 240 

Spirma Detulifolia; = -(c-/aeme esse <i or ce -leeinis 215 

Spiranthes cinnabarina, new to United 

Statesiasenecenticciemicci=j--etiseteee a2 =m 496 

SPR! Mo SocSkocedtoores sscascree teascc 541 

Spizellajmonticola, ... .-------2-eeser-> <-> 240 

Sponges, Mexican fresh-water .......----- 587 

Sporobolus arundinaceus...... baseusee sine 220 

BTOIdeS eeseas ses eect oe eee 529 

YARN Sospepcsoccece sec coSnoS 530 

Spottswood, Gov. Alexander........,--..- 79 



724 ALPHABETICAL INDEX. 

Page. 

Spruce) Douglas! - ss -cckec eccice = oceans 503 

PALLVIG GO =.55. Saclemnice ae see 245, 409, 410 

SPUree-NEttHO << <n-ec cede ce seceswnsseciteer 513 

Sgualins/atramus.snsos-soceisse assess te ee 127 

orusslcauda ..- << .ciseecteregee =< 127 

fund wloid Os eeises ac aiatelacie esti 127 

Thomaleus:- << sscseseeete sess 127 

SPECIES So er iecieh «temic sete Beta stele 126 

Vand oisulassjcjc-- i. 522 eee lac 127 

Squalus, egg-cases of ...... .---.--.------ 146 

Squatarola squatarola...................-- 246 
SQWUOL Ms Gras ta. hare cee oes NeE! 410, 411 

Squirrel fish.) 2 sree ae ee 207 

Staked Plains, Texas, vegetation.......... 479 

Stathmonotus hemphillii, new species. ... - 191 

New: ZenwUs) 654 ee oe ee Sa 191 

Stearns, Dr. R. E.C .......-.-.255, 259, 272, 287, 288 

Silas aes 4_ enon. ee velar as 357, 607 
on great dolphin.......-.... 635 

sent dolphin -..-. feeilSsveo 231 

W.A....235, 236, 238, 240, 241, 242, 246, 247, 

250, 251, 252, 

Steelhead <Aagcsccccdcectie tosis ye mee 

Steindachner, Dr. Franz .-.-...--. Foeeeecenaols 

Stejneger, Dr. Leonhard...........-.... 22, 104, 

Mesoplodon from. 

on Passer satura- 

MOIR onces seisieciaiercic Hewimvstetsiariave 

Stelliferus lanceolatus. ................... 

Stenogyra (Melaniella) gracillima ......... 

SLOUODUS seaaseeeoreciec eee bieicie steams 

Stenotomus aculeatus ............-.....--- 

chrysops! Ste.2.' sce cece eka ek 194, 

Stenotrema s- 222592 52c\0c- sso sceeeee aeitta5s 

Stercorarius longicaudus................-- 

parasiticus... --¢Ssissueet ose 

POMATINUS) os s26 see ee eNeeeS 

Stemajyantillarumty.sssscccecesee eee eee 

CAS PIAs seo seien <jniscisiciw sion eieeeseehene 

HiTUNd Ox~ =i cee, “oS oeserenee nee 252, 

PAaTACisea): <.<.-<r)= cane sheets aeewise 

Stilbite in District of Columbia.-.......- : 

Stimpson, Dr. William ....-. - = 20; 175,/257, 276, 

Sting-rays, generic name of............-.. 

NHZOSLOG ON sess; sistas aisle esc aoe eee oer 

Stoasodon laticeps -....-.......0002-2=- 5 

narinari, measurements of _.... 

NOLO) ON.) Jasstee Wei 

Stolephorus curtis sec esasect sect saise cee 

OXICUNS S25) sjncina'ccs,cisise emis nets 

AS CHANUS aie seccis cHewlasceaueere 

lucidusis2e 4b vsscscssasieoiaseee 

macrolepidotus ..-..---....--. 

Miavehus) <5 secs ses sse. aoe 

opercularis,o-.s-eehestiss osc 

panamensis.-5.-. (28assee. ccs 

IMO fs ce oy Seecon go ogee coe nese 

253 

81 

362 

584 

194 

267 

353 

550 

Page 

Stolephorus ringens ....-.........0--sss0-- 367 

SRE Seepecocr sopchossoncseo: 367 

SPINOR 5 s/c sien. aicleisiee oR 367 

Stomolophidgy ccm necccce cesses estes see ts 398 

Stomolophus meleagris ........-.-.------- 398 

Stone Chat sic525-0as05 acecace eer ete 235, 240 

Stoney, Lieut. G. M., obtained new fish . --. 74 

SONL TOCKS /-<jnes--e55 31 

Storthygocerus destructor .....-.-----.--- 413 

Strebel: 225 53s oe See ee 288 

Streets; Dr: TH... ... 522 cess nee eee 362 

Strepsilide of Costa Rica..... ty elaiaopidestaee 113 

Streptophus amplexifolius ................ 219 

Strigide: of:\Costa Rita ...234)2 }. cca oee 111 

Strix nebulosa alleni >-----..2--2 asee seen 355 
Strobita .cecsesecks a eras casi see eee 261 

hubbardi «.....:.. 5.5 sevlas'acse eee 263 

labyrinthica.....-5.>.-s.<seeeneee 262, 263 

War. MOrsel. - = .22s-we 263 

MOTAGL = atc 2)enicia a= sae eee 262 

Strebel. a5 <<. ouseeestaueccene 263 

Stromateid®: << <:.55-5 <<. <se2 see decree 375 

Stromateus 22:25 2..2 ssteesmersecge eee eee 198 

MOGIUG: «<2 0.5% os Hae eee eee 375 

PAE Siecle cette ~ siascle seco see eee 198 

Strombocarpus pubescens. .-.--..-.-.-.---- 588 

Stylifer(:...+:.2 xasdeeseonee eee eeee eee ---612, 615 

DOLINGS x <.4-5.00.2-etee eee 610 

Stlecineaias sone eas sees sca cc essere 271, 272 

BULTCA) «2220.04 =.2'0. 0 tee aeeee eee 272 

campestris =... =... sence eens 271 

obliqua, .22-<<.=2icecenamieasoeeee 272 

Suckinewfish... 22.02 522 cee se oes 195 

Salaibassanay. i226 bcieies onenee See 251 

IGUCOLASETAl See oe ae ees ee eee eee 356 

SUA» -:5:epeierainsa/o sian bers dle Metekstelere =e erteee 356 

Sulidzof Costa Rica =... 2554-5 aseeeeeee 114 

Sumach, diwart.coce ss. e se oe eee ia otek 510 

Live sc 52<tije berg. sees ekeeeyaeeoee 510 

Sumichrast Profee-scseeensseeeeee 255, 2638, 270, 358 

Summeriduck.. .. 2-2-2 4.scmese sete Sees 250 

Sundevall Carl Jc st5255-- eee eee 29 

Sunflower;;common) ==:..2+-.2---5 eee 522 

Surcula carpenteriana ...........-...-cec 5387 

Surf-perches, development of........------ 134 

intro-ovarian gestation of... 138 

Sutnia ulula caparoch 2......-.- ssseeeeaes 243 

Swain, Joseph, collected fishes -........--- ul 
Swiainsonisc2:.i5-2 .ssddecegebecce eee 19, 45 

Swallow Bank z..<<-s.< <0. ocacese eee eee 23) 

DaPhi oi 2% 2-6 dediaense dee datas 239: 

Cll 25 sectseteddgedenne'ere gape 239) 

white-bellied . 3....... 3-2... .ss-aeeee 239 

Swan, whistling. <== =i: =. -6,..SeeEgeaeeeee 248: 

Swank, Col.James)Ms) = 92.5: ----e eee eeeeee 79 

Syllis spongiphila, new species ...-. cpsisinte 435. 

Sylvania canadensis --..-.---.-.5.¢5.4suaee 354 

microcephala,_.2 se seeeeeeee 354 

MUTA. - )--chscesisaie BOL EO Hoe 564 

pusilla pileolata........--2-+:--- 354 

Sylvia canadensis: 2... 2-0. 5--0-pseeenee §22 

Sylvicolayaureola)).::-.2<--0.-scs-se sees 350 
Sylviidz of Costa Rica. ..-...-5--2s.saeaes 105. 

Cozumel. _.. ..-;i:c-nsepntep anes 561 

Symmetrurus .-....-..-------- aatytenerces 122 



ALPHABETICAL INDEX. 

Page. 

Synapta brychia, new species..-.....----- 440 

PN TENG 23S ecco cise ticle oninis oe natewath «ie (0 371 
SSITIOC OTINLELAS es ot niet al alslcte ma) nin' od ecletela ses ccetars 368 

Synodus scituliceps .-......0 5.00 .c-- seco 368 

Syrnium nebulosum alleni .......--.------ 355 

dbs 

Tabo Creek fishes..............-- Bcc test e 14 

Tachycineta bicolor .-.....---..---- SObOOG 239 

Talinum aurantiacum .....-.....----.sc<e 627 

TRDITGNAN, Ei DeecoccoosSSeLOEe ae Ser pel oEe ose 397 

Berry Come Sela en seem rem alcisinte ool ee 397 

Tanagridx of Costa Rica......-......--.-- 106 

Cozamel s. oo ss<2 os cesses 567 

Tanner, Lieut. Com'r Z. L....... 83, 95, 560, 607, 628 

PN APOS I ACINIA CA sete are a ajmtale mnie )-fole alm sieisielopainte 548 

BUAMINCA tie cclactecictsic celeste emi 546, 548 

var. diversa.-.-.......-.... 548 

Van COMIC ge aco: see eee 548 

Biba kAOUM eos ee aisles eines oo ols sieieaisie 234 

TUPIG) csaocedossre ceapuecds sSas¢ css sseooere 268 

PRETO hO Seat ser cinmisieisinsieiinie ainsi nrelate isle siaieia 194, 201 

Maxodinm) distichum. <6... ..---<<ccccscecns 458, 504 

Meal MPlUE-WING EG <<<. <5 cece cine peeleces= = 249 

Job SS Sop Ge qongecopesoema pag sabe 249 

PREGH-WAN PCC sone -len nee aeesels seer © 249 

Mellininys tUMIda sce. ccc ence mcm als! male 549 

Tellina bodegensis -....--..-:.....-..-.2:. 547 

HT God nneesooeeneeraseracent 547 

(Heterodonax) bimaculata ........ 547 

(Moera) variegata. ..............- 547 

TECH EMG) s6a54se ccencoraacncnue HmgopOdEc ses 247 

Temnechinus maculatus .......-. ---.---. 613, 617 | 

Temperature influence on vegetation ..... 471 

Tepopote (Ephedra species) .-.--..-.------ 504 

Terebratula anomioides ..-..-----......--. 551 

BROTGC Oversee nail apeloet in nina [a ate anya ltalelelaf='° 427 

PAT NPAC TICs ctetetein = \ss=)=102)5,2\5) 1s,» woe eee f' 252 

(CERT DHN cagcagsecosdeuseneoccas here 252 

COMMON Ga sso aeicea= aeons eleees 252 

NOaS bse aa cslse cise sna swecmarsedseia 252 

Terrapin acted on by atropia ......--. 101, 102, 103 

experiments On .....-......-.... 228, 229 

heartiofss-n hi - 225 

with abnormal heart ..-........- 101 

Marne ll CGlONOM eases clase. a= isicisicetz oisrgerstsvots!= 525 

Tertiary and Post-Tertiary fossils ........ 343, 344 

Tetrao californicus.............-. serreieitet 355 

CANA ONSIS) asieeie Neisciasisiicssele secs els 410 

LOE NE ooodaapncodaticnss0 sen soueE 355 

MNO LEASTIGH UG cmc ic cmc cecas cence encemvicervcae 419, 421 

carinatus, Forbes ..........- 421 

PrOGUCtUS).-2< 26 ho) soem sear 421 

’ new species....--. 419 

SCBAPOBUS) <<< cissio-cecitem es ces 420 

Tetrodon angusticeps ..-..-.......--...--. 393 

Groin WGgeececeepenusoncesesoe 392 

TUT sence c~cac cewek ese cs 393 

eral ditese sees eres cee see 392 

oxyrhynchus....-..-.-...--.---- 393 

DOUGH S ene se eee ss cece eee epaad 392 

PESUNOUNOUSs soon -- so oeas sos oee ee 392 

EBEOC ON GLEE = ane clin = == <i> =m Iolo = = = 392 

Teuthis hepatus ..... e eicinine eisivfevntelsinmicisviatet et COD 

Page. 

Leuthis: tracwusS: <1. 504.0 sslevcseces seems 386 

Texano-Mexican flora, notes on .........-. 497 

Texas coast vegetation...........-.....-.. 485 

OLESK- pPlawtse teen vin eee ean atalelste es 454 

economic plants, synopsis of.--.....- 531 

flora of Western and Southern...-. 449 

general view of.......-......-- 449 

OQUASHOR sence osiaussetetieeae ct tne ete 461, 462 

herbs on valley bottoms.-....-...--. 455 

mountain streams, vegetation of. . . .467, 468 

‘ Veretation eiee-me sun e 485 

pasture and hay grasses....-..-..-- 527 

plants on alkali flats...............- 457 

prairies, vegetation of .....---.--.--- 482 

Tamales. sesso. See SO ae ees eas 450 

Salt Lakes basin vegetation.....-... 496 

shore plants near water .....-..--. 454 

shrubs in dry mountain arroyos .... 454 

on river shores...--..-- He 454 

LEM PELAGULGw lee = ala so e~-\ereiq=lel=[oealelel= 451 

valley bottom composites .......--. 456 

shrobberyssacos--s series ‘ 455 

valleys east of the Pecos, timber of. 462 

vegetation of ....--..--.+-.- 454 

vegetation of Southeastern......--. 484 

on hills, bluffs, and ine- 

EY. Vs Me ese scic Gaon 477 

WATLOS! hater, etoteresesotwreimisiheteete ctters senetaen 455, 459 

WALOC PLANUS) ein nel te ets ieetctate ole eitela= 454 

Thalassoma lucasanum...............-.--. 384 

MelLANOGHLE pee easels eet 384 

Bia assop ii alee rrr pecsieseieyare ieee etree rete 274 

Thalassophryne reticulata ............---- 388 

SPs sess neste ese eee 388 

Thalictrum sparsiflorum ..........-------. 214 

Mhecaligtns sence sex cmascctcestieoeose eee 550 

concameratiai-cic: Joc) ise et en = 550 

Theodoxus reclivatus)-co-s.--=% ose cee = onl 259 

Thomas: Cyruss-..2--<ic-ac pelewewcsiseis 418 

AMI a No eee nese He canoe SoSbecoanssddosaS 413, 416 

Thorn. ‘Texas blackseeo-zeeeck cscs cs ce cee 512 

Mhracia curtaie sees cn te: seek ae ame e oe se 546 

TOKE Ch A ase sooo eocbeoucosonshsok 546 

Thrush, golden crowned ..-...-.....--..--- 238 

gray cheeked..! <2: --2:ce0/s 2 e8ce 235 

hermit) cs- kook 4aa. cessed cee 235 

olive backed |:..s.<5c35 526 --ee eee 235 

small billed water......-..--..--. 238 

Wilson's 2. sc.s5 502s ee taeeicweee= 235 

WOO) <ccic-cescneececteedeeieseees 235 

Thryomanes bewicki leucogaster ...-.----- 354 

brevicamday- .- 5-5 -.24-eesase 354 

Thryothorus bewickii bairdi .......--..-.-. 354 

Drevscaudus!------s-aeelaciee 354 

Mhurbers Mir: 25. sass. cae artietems sees 513 

MiarogaicOpitis aces. eee scl seein 126 

Difatan noes ease ce sereiiers se saicaesisiers 276, 285 

CInP UW ALMe eins se = anime cele see erie = 285 

MicOmMaAspPecies ae seee acess cece c esse eae 126 

SQUAMAUR alae cose eeee eel seis 127 

Tillandsia usneoides) .= 22% <5 -t<j-b--2)-4--=- 477 

Tinamide of Costa Rica........-.--...---- 112 

Tinnunculus sparverius..-.-..----- --.---- 244 

Mitlark: American). 2... 2s1s0 jekeest- ss seals 236 

Tivela crassatelloides .-....-..-. wdeesse coo) dese) 



126 

Mohacco/shrab’ : <<. casgeqes5encaneceeeseeee 472 

Wilde < mcstwnessncsicaceotmaseseee 513 

BP OOO MEL sla tere = ite ames asf Be Saiensact cies 192 

Todos Santos Bay equa Sieace beanie 534 

Toloache:(Martynia sp.) .-..-.\...0.+-csce. 527 

Toothache tree .......-.-... aiebas. sae SAF 515 

FRomatellascc< <a oect canes eee eee 285 

punctocwlata: -.-.<s4-ceeemeee 544 

Tornatellina cubensis........2.2,--+-<..-<- 287 

Lormatina 6ximia-2sc2<6 -cacese hae sceoss 544 

onpillo; wses) Of. -<--eehensneseeces eee 499 

PLorpedinids .. = .Jasassiash sate tencemacees = 364 

Mor ped Oss 5S eee ee 129, 133, 222 
‘Lotantis; flawipes).-2.le-ceesaceriaee se eae 247 

molanoleweus <.2.6.-5;--2h oases 247 

Tourmaline, black, in water-works shaft. - 352 

FROWROG 25252 Soniels Ne eee ee! ete ie 241 

Townsend, Charles H., on sea elephant. --. 90 

Toxopneustes variegatus. . .87, 613, 617, 618, 619, 620 

var. carolinus --.. 87 

Mrachinusviperac.s= sce -o-cee sss) eee 159 

Trachurops brachychirus .-..-..-....-.--: 373 

crumenophthalmus ......-.--. 373 

PLTAGNUTUS! =-\cte axons ssisse tat eoeeee acer cere 394 

Pictnrabusees-se. oes sseise- el 373 

Grachnrus)\: 252 s6ei: eiteen sles ce aine.e 373 

Trachydermon pseudodentiens......-...-- 544 

Trachynotus carolinus.......-...--...-.-.203, 375 

fasciatusrasssccaeee eee eee 375 

glaucoides:. << 252255 5-see52232 375 

kenned yin. 205 ei scesciess ae 375 

EHOMO PUG kectascetsosieret en oe 375 

Eras .2sajocrcccitamnsdssiapacwasisee aeenees 276, 285 

(Alexia) mn \iQsotisnciccdeoec seco esc 277 

Oy UENE Nope srreenoa4 cocFhoseraence ee 285 

Aoridanae «2 eitca\aweris aaeieraraeciase eae 281 

myosotis, forma junior...-.......--. 278 

Var. Fingenss-c-ceewisee = 278 

pusilla.......--.- Pop watcie ein Actatei eee ate 276, 277 

Trees and shrubs, ornamental.....-....-.. 533 

Texas economic .-...--- 523 

Triassic fossils in National Museum..----. 291, 292 

MMOH Dye oee isso a aceoasine acess 373 

Trichiurus lepturus..........-..------.--. 195, 373 

Tridymite in voleanic rocks........-..--.- 32 

Trientalis Europa, var. arctica .......-... 217 

FIG Dla OV OLANS |= 2nsiae cerovceisoblotoe teistaie a Serer 204, 396 

4 Nut 1G Es) Soe ae tee eiso bec cocacoob scesncH ace 387 

Trigonocidaris albida .................613, 618, 619 

Triloburus philadelphicus ..........--.... 202 

trifarcus sets ese eesees 202 

ALWIN EA CANMGUS eas cri oierceaeralse asi sae ee 246 

COUCBI 2 jase Boseecsace soe 356 

AMATI CIMA 1c 42.1 ee ee oes 234 

Tringoides macularius ....+....--.<---..:. 623 

riod aacuminate: jos .ccs geen ssa cee eee 530 

var. monstrosa .-.....-. 530 

pulchella :co5:622-s5csscncs eee 530 

PEriodOpsts) ss 24s 2 sas yo isis sis see isco tests 267 

Tripterygion carminale ...............--.- 390 

Trisetum subspicatum, var. molle ....-..-.. 220 

DEriviacalitormicaresssscsset eee cet oe 538 

Solandri}:jceee sees yews ch seen eae 538 

Trochilidw of Costa Rica...........-...-.- 110 

Cozumelhics ate eeeuiese seek 573 

ALPHABETICAL INDEX. 

Trochilus,allenis.,-.2caodslece coe eee oe ' 355 

COMMDTIS) «:< sincera nee Oe 242, 573 

‘Eroplodytes beani.<....s+2222..0-50 eee 563 

Inquietuss_< ..-+ 225s ees 563 

Troglodytide of Costa Rioa.......-....-.. 105 

Cozumel ....--. eee 563 

Trogonidz of Costa Rica.................. 109 

Trompillo (Solanum sp.).......-.....-.---- 512 

‘Pronadoray 53-5 iesese cee soe eee 512 

Troschel . <0 2dscatesoccantact eee ee 345, 346 

Trout; Colambia River::-.--22 262. eeeeeeee 82 

Dublin Ponds: 222--2 5. oie 82 

Fresh-water’; 22. 22 348322 eee 208 

Missouri) River -*-55225--.5oeeeees 82 

DEBN oe eseces sect eee eee 201 

Waha ake..2.25.- 50 aes 82 

Trowbridge, Lieutenant................... 356 

MDE ON iif ae ee gee osdsosdea 353, 404, 405, 406 
on Hypercodon:--- 2----2ae 585 

new Mesoplodon .........- 584 

Phocwna -+255- eee 95 

Truncatella californica =... ..s52s/sessessee 541 

stimpsonil:. |. sss22.- eee 541, 545 

EDPY BUN cee Seb oczhutne Hee 221, 222, 223, 294 
bennettii +=. 55s se-c a eee * 904 

bleekeri. s<22s2:252s2 .conen eee 224 

brevicaudata:...-<-2a2eeseee eee 224 

DIO@VIS ssc cekcons cece te eee 224 

DERCCO 262.55,.005- 5052 ee eee 224 

POLrrardiz<- - 5c 2ec sees » nese SRS 224 

hastatatii.i2.c23i.. 2 224 

(Himantura) oxyrhynchus ... .... 224 

Wohl, ot ss 22 och ee 224 

lata Ssnaas sence te dese eee 224 

liocephalus\i:. . (02 2i2422 5s seeeee ame 224 

LON Ea. sie ste cc ate'sle ve aes 224 

margarita ..025-.4 50: 0a 224 

Marginatus...\-<-1 22'1.i ec eeee eee 224 

NDB inc. wovsasve eee eee 224 

polylepis....-<.-s:.::-..-. s) eee 224 

PUNCEALA —-— <i em wits ee 224 

reticulatus ~~~ ss de.eenie eee 224 

TUCIS 3S .22 00 22h cen eee 224 

Sabina... ss.0. 22h eee 224 

widlaceéaiss $3.36 oe. cscs aeseeee eee 224 

Wall fa cs ved soateate ta sees eters 224 

DUG 225 orstarstaieinialsis ois sc elie ee eee 224 

Tryronida.-.--2 sce eee eee 364 

Try gonobatus) 5.6. the fae eee eee 221, 222 

Tryngites rufescens:.--:-<----2-s esses ees 247, 356 

subruficollis: -4--.. aceeesee ee 356 

INE Son Sh ctupooera sooonsemopenéoosg3co5 - 276, 287 

George W..,; jr... 22325. sn ssheceeeee 534 

Tuckerman, Edward <-- = 22-2325 saseceeene 221 

Tuna (fruit of Opuntia) ......-.--5 -.-.--- 520 

Tunicata, additions to ....-...- Sue cc eomneraae 447 

Marbinella) <>-222<s5--.6-o-- see eee 346, 347 

COMIPera -. .2cssc seen cee eee 345, 346 

PYTUM so. canis lease ee ee 347, 348 

and its dentition.....---. 345 

Turbinellarias: .<..25-s-<%<32 2 enone 347 

Turbinellidss ->--<-.-s+4- 54103 52;5 AOS 347 

Turbinellus'- .<.22s0<0 <5 <2 2sse eee 347 

Turbo mirabilis... << ass2022a-e4 ee eee 279 

Turbonilla aurantia...<- << --<. be seeeeeie 540 



ALPHABETICAL INDEX. 

Purbonilla torquata ....-.....-...5-.--.0-- 540 

Murdids of Costa Rica... 25. 6225222322. ce. 104, 105 

Turdus aureo-coeruleus...........-..------ 207, 396 

BG KYSHELOCR Cie ata sie Se rcticie aeres cia isle omemeis 520 

Turner, Lucien M., on Labrador birds. ... 233 

PRULNSTONC 12-2) soe ros enlists eee hcecke ene <= 245 

POUTSIOPS PelVisice se cs= - ones acl lccoes cele sie 682 

Turtle skeleton, preparation of.....-..--.. 684 

PRS IOBUUNSHOCIALOL == = -..c'o 8 tome ante oe cine e's 370 

INLANS Ee etheiaisea dice tesicee wecicce 370 

PACIHCUS Meee ee cee eae eaters 370 
SCAPUlATIS:: 3. .ce-tsescee sees 370 

Blerritas: < 23sec .clbloe ik sineecies 370 

BP esan ees ae wet ioe cen nice eda 370 

stolzmanni 22 222<-<ss2s-cc sccm 370 

Lympanuchus cupido.--.----..2.s2-s5-2s- 355 

pallidicinctus.............. 355 

pinnatus ...... pF ee tee tek 355 

Myntiastes| brevis. =2...issscsssoeett ee een. 387 

sacittasescsace ss scsk neste. E 387 

Tyrannide of Costa Rica. --.. SHsaSS acon 109 

Cozumoelits ssh. so.e vss- soc" 570 

Tyrannus dominicensis ..........-.--.---- 570 

melancholicus couchi. --.......- 570 

UVLO cpimopoocdecusekenmonOOpe 241 

ay SONS ISAAC Saaciestse sit eeewe a tisatc sors esie se 58 

U. 

WilmusiAMELICANAY. o25:.2522hsccescscaesce ese 506 

CLASSIOMR Stestss sce esa- tte os 506 

Wilotenttaieecscscscsccscreiecccset esse cee 554 

SimOteratcsis5.c2228sc0 sets ce 69 

SUC MA assess ae eee ae as 555 

ile MCINOLEA Saco e sesacetseaoelsece os ceca 243 

Umbelliferze from Alaska ................. 216 

WMbTinaAnNalignerensa= ss sascckeanes eee ec 382 

dorsalis. eaaectc os eect eee e te etek 382 

ANP twisiasteece sc sasace scone sees 382 

ria elG atom ease acme ose se- 2 acce coee as 500 

Ungava birds ..... Rclcioccee tad cssessnecctice 233 

Ungnadia specios#"?....-......-.-----2.2.5 507 

Wnicorn-plant --<.....--.- seecetecesessecs 527 

(Umionmond axges -eesctanceotes sce ete toe. 334 

Was. Coast Survey echini-:-.2:5.2..22/.2. 83 

U.S. Fish Commission deep-sea fishes... . 589 

echiniy -225.3..02200 606 

fishes from........ 230 

medus®........... 397 

new Plectromus 

from ise 23. coos 73 

Penzid@ ....:...- 170 

stalked crinoids. -. 628 

iWpencus!dentatig:-...02/2:.62/22... 20228 381 

PTANGISQUaMIS\.22.5- 0c... 655--5- 381 

tetraspilus soe e-ssileence estes 381 

UrBMOMNAa i oao-cce st sscicenas obese. ose 254 

URDU .aga00 Sa C HE TER ee eee eee ee 254 

Urinatorarcticus-ssss- 62 sc. 253 

TTL :) Se ars. aes te ES 253 

? LUMIMG Fes ehee ssa Se 253 

Urolophus aspidurus..-..............--.-- 364 

SRLOTIBS Ie sseeec hese s Meche 364 

GUCIRGUS!S 2 25.75 cees52 252 42 

fuscus, new species..-..... _.. 41 

hallerivscsoco2 3. 255l tL ee 41, 364 

Page 

Urolophuaimuanduseee cee == seis ees 364 

NeEbuloOsiusweeie se le Ste weee 364 

ew species........-. 41 

GOrMpedinus- sence ee ese ae 41 

(Ursus; maritimus tess esc coe ese one aoe 234 

WirticacemiofiTexas esos ee teens oes 458 

Texas economic /-2-2.2.2..-2-.. 506 

Urubitinga.... ost. ees a See 38 

anthracing .sscs224 22.00 tes eee 581 

gundlachi'< <j ceeeiece sss asset: 583 

iVic 

Vacciniacee from Alaska .......-.......-- 217 

iWaccinittm’ 2c. ckcies esas se sea clonens 234 

aUligiNOsUmM\ ee ete cse eee eee 217 

Wits 10tG0-2-acsstien y- teenies 217 

Wapinulus;toridanns! 2s... =e see eee 289 

Vaillant: Iuéon\ nie cssescs ysics vine eeedee eee 163, 362 

Maillantiaicamurateeees eae eee eect eee scere 554 

Walenciennés! {s2c-sc.2262 2542 46, 63, 129, 130, 132, 133 

Waloriana/capitatea <2 ..2- eee =e. sac 216 

Valerianacee from Alaska .............-.- 216 

Van Beneden, Professor ......-.....-.--.- 586 

Wasey-DryiGeorgeeersesssaerece cries 213, 449, 528 

identified grasses, &c.. 220 

(MaSQIl ccc tact wecss cee ere eceme meee 346, 347 

Welolla retain a1. Setmt a enone semcee 399 

mutica. —--e- D eatetiele a uiieiaiaemese ets 399 

BViclollidzal:= Sees tes. ais tay ee tee aes eee 399 

VG lO Dros Witcce secre eratins cee mereeee 255, 260 

Venus (Chione) fluctifraga ................ 548 

Simillimiagee see eee eee 548 

SUCCINCLM acacia ee eRe oe 548 

VWGin GE bad ini) esebssegansneensee-UbSSSe 17, 26 

Verrill, A. E..... 234, 235, 236, 238, 239, 240, 241, 244, 
245, 249, 251 

on new invertebrata ......... 424 

Vienti gorse ae ootetocemecenecatecs se steer 261 

OV ALA cr ciesctciseice mine's SppcoosHesaae 262 

pentodon ....... biouisa yaeemetieeencic 260 

SIMPleX oso secteeeeisceasme oeeseae 262 

WeNUTICOSR ee smis\eesisces- pees esses 262 

WetraceMre et hc tcnsscc ative soeee scien 625 

Wiburnumisaceritolinmy is. .1-eec eee eee 216 

p2ucitorumeresesesee- eee 216 

Wilfayarundimacedcce a= ne\cr = =1saoe ee oe 220 

WaiOlal-jsstcis once scan minsonciac eieneese semtice 234 

Tan gsdoriiii iy 3202 oo. es secemiene escent 214 

Violacers from Alaska. o...2.2.2-.--. <2... 214 

Winci guerra, Dr omens eee seat een Sho) Hy 

WITOO eso cc oc oetels neicee wet nesters enarsencasas 566 

Dee ao bs rs ee en pe a ea 565 

belli pusilusess-e os cee ae sense eaee 354 

GINOLOUS. sj aece me ccslae nese e esac s 565 

Havitronssssssccrecctecc cee se scceee 505 

MAPISCET een aee coe sores cis ewes 565 

noveboracensis.:--.---2....-------- 238, 565 

Philadelphigh cence sess. sate canna 238 

pusilltisme sete seecc eset ence sce 354 

TOC-O VOCs ces caeacsseor an ree ecesces 238 

Wihite-eyed 22 ooo. ccnecccsmese cease 238 

Vireolanius pulchellus .............-.---.- 24 

verticalis, new sub- 

species ’.255--.-.2- 24 

VOELUICRLIS S-ats:cectaae ce Hassel 104 



728 

Page. 

WinteOne]I A fe fee oe ccc eininieleicinin' = -niew)=mtnis i= 566 

VARGO BARA a5 SeenCC AO aor se conc seo srerac 566 

of Costa Rica . -§ Bas ails cco als 105, 106 

COZUMEL] ajes ere o aise se ela 565 

Vireosylvia cinerea ...-..-.--..----------: 565 

OlIVAGED R= occa aiene ecm =r 238 

philadelphica......--.---..--. 238 

Virginia early iron manufacture .--..----- fia) 

Wairginian) Creeper. £2...) \j-oece's os ee. =: 459 

Virgin's Bower, Texas ..-..--------------- 459 

Vitacee, Texas economic.......--.-.-.---- 511 

Watis sestivalis' 2.2 0 ceecc seamaster 459, 5il 

Wall CINOTEB ce seis nite) =r=|= 511 

Vitis bipinnata.....--..-. 3 matetevela/ats c/a is/= erates 459 

Gandicansy-sesee--2- 4s en-eerteeo ea 459, 511 

INOISMie eerie els saistes sie eeiee enact ei 459, 511 

MmGbVAREY sqgoses ceneeeeosonsaSeescecoe 459 

ry NEL Seo ac aeenncon cocdoee 2aaocsss 511 

rupestris .-.....-.---sse0e eiemasee Jee Ba 

WabrinOCONUS sces 2s + =n acise see) ee ere ernie 269 

Vivipara georgiana.......---.----+-------- 256 

Viviparous osseus fishes, development of. - 128 

Wa) Et) eae oeeponaacceecoon: een dodde 5 aaspe 64 

Volcano dust and sand deposits.--.---. --- 99, 100 

WD I Cn meGanneosonannosouoaeacas 276, 277, 283, 346 

UGE See Roa paneossenarssesscsec 283 

bulladides .......... ate 285 

COLAMIC dase ae seiaesee eer eee 347 

(ONY) he aonaoe nose Dob SCouN a ooeoaossec 280 

COTMIC CLA neces sae eaee =e ee 347 

denticuiataisces-peee sone rae eee 277 

Ess coaeneoaada ceeébooqsesassrisc 281 

heberoclitaaees-s-ae4-—aeceeee see 287 

WING Goes ss) eaeice anisms err 280 

UE Be cece beceoce aanescrsemass 276 

DYLOMGeasectscke sateen awe eae 347 

MCU G Xe etal sieldelateieeetat eater ea 278 

TING ONS eee cies aialeeiela//=int ein =\=1 oats 278 

ipey ri Ga sen Ae aeo code coanobassase 276 

violutella sere cieer cise tases oe tile alee a 347 

pyriformis .....-.--.--.--------- 537 

WG) THEN See sod hs Asboo Se conpeSasbS parteosase 283 

Wi Wenge ide Se Gaoris pooceoecopo aces ear 537 

VIOMOD c Secisicaie esis cis esse cena omepee ens ones 196 

BG bIPNNIS yee ea a ona 194, 196, 374, 395 

WWI) Decenpaacsoolucces sao aaess 194, 196, 395 

Winn 2 Gyeo 6 es nemeeqepescocone cdcriececcace 145 

Vultur brasiliensis ........------.------- 34 

Ww. 

Waby (Urinator lumme) ........-...------ 253 

Wagner, Dr. Balthazar ..........-.------- 413 

Winrearehlh sy dint) Socoos eccosdepase esos soos 236 

AVViall DAUM eens ee -nin-tatee cameos caeeeees 81, 82, 222 

Wialnut Dlachiscssms sce e6 ceca sseaeanee 458, 506 

INVA Giemsa terisetelaiaisisisielaiemiem sisneisiseiniae rate 622 

banana sere wees ceca e ee ae ee 30 

DS y-breasted ea sa- sce ere eee 237 

black and! yellow ..==...:.2<:-:-) 237 

black burnian: ascsieticsinyesicae 237 

black-capped yellow ....-.....-.. 238 

Dlack=polle eee enieaae acces 237 

black-throated green.........--- 237, 622 

blue yellow-backed....-..-...--. 237, 621 

Canadian ftly-catching........--- 238 | 

ALPHABETICAL INDEX 

Page. 

Warbler, Cape May... --..c< csc memes ee 237, 621 

Ceralean 655.56 26h eh eter ole aera 237 

new Yucatan: - 55: <t.<s2.e-isgecen 23 

red poss o-sasetemsecie cee : 237 

Tennessee. :\s 52-5 -eoseee mice ae 237 

yellow-xump)---2--6— s-s6-5--eeee 287 

Warblers, review of American golden .... 348 

Ward, Prof: Lester BE, so... 222. -ee cee 213 

Washington, Augustine..................- 79 

George .- >. 2-222 eee 79 

(Water Cress. se-cep6 cc obese eee 527 

Watermelon: 224-5 .2cc-- 5-254: eb edeeeteeeee 522 

in: Texas: .....032o3te-ree eee 472 

Water-works tunnel, minerals and rocks 

fLOM) 4 assoc ecc tine esse dea 351 

Watkins, H.C ...... 2.22. sc:beseseeeeeene 7 

JOND Ss dscns seater eee 7 

Watson, Dr. di. A ..-.o5-secheeees-eeeP eee 165 

r Sereno S006 52 hs 5c2 22 oie eee _ 449 

Sire sinssdemockiciqes estes e eens 527 

Wax-wine, cedar... -<-2 2-5-2 -=-r a= 239 

| Webb, Dr. ‘Thomas... -.-5. basse oseeeeee 134 

Webster, B. MM... 2. .54-..-Joceeceee eee 418 

Weeéver-fish, lesser:..--<-=2-=teccsemeeese 159 

Wreinland 2ic8 o..22-222.000 02 =e eee 45, 48 

West Indies, new bird from .-.-.....--...-- 621 

Wietherbyeqcsae cece seer eee. + eee 258 

Profi A. Gis2..ce eee 255, 256, 272, 273 

Wheat-stalk worm .----..--22-:)-pc-neinepees 418 

WehiteniCsAwieceoccc see eee eee 290, 295, 308, 305 

Whitfield, R. Pe. 22. 5.20. ss sesenee sees 290 

Wil 2@ 01 coerce areata a om se le 249 

Walliams: Dr.(G. Hl <.<..2-..-4-s9ee Seabee 353 

Willow, Dlack (223.252.5452 sass 458, 502 

Gesert es0s< 2 josen See ee pee 524 

long-leafed «.2\...2.). 32 -s-eeeeeeeen 502 

“Wallow: Ptarmigan’) <--- <1. 25-)ssm=se eee 245 

Wilson: .:22cccceceee. ses JocS-acese ee See 625 

Wiailson’s'enipe :<.. 2... - 32. -eeee— == ep eeee 246 

Winter fati(Eurotia sp:)) 5-228 yee 527 

Wire grass ......--. .----- - iene wnen ene 529 

Wood; Dr: Hii. <2..3..--e-- 52s e eee 500 

Woodcock, American ..-..---.-----s--sees 246 

Wood duck’: 22.25.2322 =s45-heepeeeeee 250 

Wood-Mason; Drsd ...-- 2,225: saeco ees 345 

Woodpecker, banded-backed three-toed. - 242 
black-backed three-toed -.. 242 

GOWBYeees. ===> eee eee 242 

hairy 25.2 ssce se eee 242 

Worm, wheat-stalk ..........-+.--sce-sens see 418 

Wren), ‘winters; = 2.22.32 eee eee 236 

Wright, DR. RAMS ayieen ae) - <n e=eeeee 149 

Wourdeman.os.- oes o-s2600- see eee 260 

Wyman, Dr. Jeffries. ....-....-..--128, 183, 184, 145 

XE 

IMANCUS |. ose sae ecciscliceleece Ee eEee . .346, 347 

Xanthocephalus icterocephalus...-....--. 356 

xanthocephalus ..-....-. 356 

Xanthoxylum carolinianum.....!-...----- 5b 
clava-herculis ...........-- 458, 515 

pterota ;.-- Jo. 9.seeee=-r 515 

MAaNtissSOWN ccc n\.c<< ccm cs emdeeeeeeeeet 279, 361 

ema, sabinel: 2 ocecep eee see eee eee 252 

Xenichthys xanti.... .25 22-0 emcee 378 



ALPHABETICAL INDEX. 

Page. 

XOnichtiiys KONOPS) fo. --\0- ceene een s=-- 378 

Xenistius californiensis......-.-......---- 378 

PRIMO D GUO Se eter alatla te sla ein ole ra lai iia l= lain 188 

MANb ye cinaveiseec st cen! aclmate 188 

Inna ee cogcecencbane! escon 188 

OQ Na gato oe ses Soe pe Sees or OHEOOe acedarS 194 

IMUNGICE DS see cise ea setiatesinia 384 

mundicorpus .---....---. aac 384 

PSLUUCU See eae emieais ees 194, 195 

VOELMICUIATUS | ceciceecs seem ee cee 194, 195 

AGG 

MellowsbirdisSuMImMels=asece p< =/-scrcce se 237 

PUN bes see ee sis eins elena siala'ellaieieiatare = 207 

I) Rees Soacingacdosdseooneassenos 247 

SIRE Ose mogod poOsoos ooogas ease 247 

Pallas cies see oteeaees sees mee : 201 

throat, Maryland! <-< <5. ccm 2-0-1 238 

Yerba del Buey (Vitis incisa)..-...-..----- * 511 

BYCG anc OOPOLIe ee arate) terwlnicial = aletarsieiein alee ial= ac 549 

Yucatan, new warbler from.-..-.-..---.--.. 23 

aCUa an OUSUIONS ememcecs ce ease = eee 517 

PACCabae aa eens aes ste ane 16, 518 

VOT VAUStLALI Sas esimiee See eel 516 

MONEY AS cosa remoqsebHmdaadancdges 517 

Z. 

Zahn, Henry, sent sandstone. ...--..------ 100 

volcanic dust ..-.+.-.-- 99 

ZOD IRY 32 Sec ee eee ho- a aeeede ao EcEoesoee 92 

CUTOLNTAMIS Hess a yess Sie see 90 | 

Fiketlonn., VOR Cl sesnnsonsocesspsc0sSscsneoee 23, 94 

on birds of Costa Rica .--. 104 | 

PETE EAMG MAS) eee iota icine) =la/biiwlermiatet=\= = in 355 

ZENA Me eerie = li aeln'= Bees sic 355 

Zenaidura carolinensis -...-..------------- 355 

macroura..-...-- popceneeboscoses 355 

Zous Capillaris...--..ascsccceene---4------- 196 

Canlaon DINU Cae estes siesta lei 395 

GIN E\ san eacoo Boonones Vaneeieniests 194, 196, 395 

-) 

129 

Page. 

OUST VOION seein eeiise ae ieee seis a= stra 194, 196, 395 

PASO LOI ames ee tatsinim elle taiointe ole alaleleiawe.-\mtoini==(=I= 156 

Ab poop esnOoge (GEG oOnCDo oso dao aa oae= 585 

CHVILOSUNLS smemimetiseeilsceen eset 586 

Pervaisii.....--. .--------.02------ 586 

INGIGUS senescence sia : 586 

BOD UN CONUS ier snele ae retslalsin— =a paats 586 

skull measurements. - 586 

Zirphea crispata ...-....--+-+-------+----- 545 

Zizyphus lycioides ......-....---.--------- 509 

ObtUsitOliUSe sea sate eal 457, 508, 531 

PASTS) aa oer oe Eo se pCOODDODDOSEoCaOo0G dacat 145 

ViViparus...--.-.cccecees=------ 05 128 

JAD ONUCS) GoSeE OAc B POC ORCA nro ccoSTaboma 261, 267 

chersinus, var. egena..----.------- 271 

(Conulus) chersinus..---.---------- 271 

finlwusessene tee see ec aeneaeseaecee 271 

(Gastrodonta) suppressus. -..----- 271 

PUNALACH <6 cle iome i= = evie im sinln =i 268 

(Hyalina) minusculus....-..------- 270 

TadiatUluUsics serine = 269 

minusculus, var. alachuana...---- 270 

Seullipbilusee. see eae lle 269 

Zonotrichia albicollis: ----<- ---<)s-.<--- =: 240 

oa Pabothenll.coee = cetees eae memes 99 
leucophrys ...--.------------- 240 

Zophendum plumbeum ..-..-.------------- 121 

Zygonectes..-.--.----------+- 222-2 este cree 557, 558 

auroguttatus.....------------- 552 

new species -..--. 556 

CTAGIO ULE 2 oo ae toiaimiese ols ae ml wieleiei=i= 559 

CISpan-eeee = ecere ee eee eer 558 

henshallisesseece aaeese etl 556 

IPO CCE hese arose sooeasosedced 558 

jineolatisiersessecsesee sem cceee 557, 558 

NOLEN eoenee aSoocopoeeTsoSsac 558 

MUON Sse assansoceus.s 552. 557, 558, 559 

TU MILONS se sieteeieieetots ele at 556 

ZONALUB|a-s-/- 5 seca = ime <== == 558 

Zygophyllaceew, Texas economic..-..--.--- 514 





Wael UN id a7 eis ji yea ta | 

ra be sa mint hi : 

vas ie) 

Pe tha ine wn sa | 

ae 
"he 

re 

d ra ‘- 

a! a ‘ ; f DRO a a; . ; 
Be and mA ti. at i a Toe yt a pail, ; ae ss hi. ay ‘yn RY beh as “i! ria Wis AY a ‘ 

= an 1 ari a 
, a aN : a tay an ih bbe tes aie 7 ANOKA ‘ul praia ‘4 ih q! ! 

an Vie f 4) iad 
Bi aicnlin: iim Wh lig athe aia y vey ine tap vy Aa ie ine Kc ey 1 

% ‘ i! J wall ‘ a 0 4 a aire 
“Wy Geren Rigi a aie ia ait} ai) ie te vin Ws iid Cine bese a : Tas Oar ' tila 4 eae 

Pare’), A: eter $e: bale’ Te ; Sh fatiaarye Pyeteh su Jay ih ene Vt A ee yy 

Bai ot asa? Suber a Ais. are nade ra tah: mbt, Dias on out, ry ‘a 1 jue Wy 

ae 2. A, BOG Heir Ne Ve honed oP ith we sek 97 Pe 
1 4g i ’ 

—_— ye aes a Wyn: cui ve yegni ae te hea Pawar i} Ren - 

eee Mes Peed 7 ay per ‘te sa tie Pray | is 



PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM _ [1885. 

EXPLANATION OF PLATE I. 

Fig. I represents the tracings taken while the heart was working under the in- 

fluence of atropized blood. 

Fig. I shows tracings obtained while the heart was under the influence of normal 

nutrient blood-mixture; it is also intended to illustrate the promptness and complete- 

ness with which the heart passed out from under the influence of atropia, as can be 

seen on the left-hand side of the figure, where part of the tracing taken under atro- 

pized blood is left on for the purpose of showing this. 

The cumulative effect of this drug, therefore, seems almost insignificant enough to 

be entirely disregarded, so far, at least, as the heart is concerned. 



PLATE I. Proceedings Nat. Mus., Vol. VIII, 1885.—Dr. Beyer. L
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. [1885. 

EXPLANATION OF PLATE II. 

(For description see pages 95-98. ) 

Phocena dalli True. Side view. 

The type of the species, taken at Adakh Island, Alaska, by Mr. W. H. Dall. 



PLATE Ii. 

Proceedings Nat. Mus., Vol. VIII, 1885.—True, Phociena Dalli. 

PHOCANA DALLI—SIDE VIEW. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. _ [188d. 

EXPLANATION OF PLATE III. 

(For description see pages 95-98. ) 

Phocena dalli True, View from above, 



PLATE III. 

Proceedings Nat. Mus., Vol. VIII, 1885.—True, Phocena Dalli. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

EXPLANATION OF PLATE IV. 

(For description see pages 95-98. ) 

Phocena dalli True. View from below. 

[ 1885, 

Been: - 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. [1885. 

EXPLANATION OF PLATE V. 

(For description see pages 95-98. ) 

Phocena dalli True. Views of skull. 



Proceedings Nat. Mus., Vol. VIII, 1885.—True, Phoczena Dalli. 
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SKULL OF PHOCZNA DALLI. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM, _ [1885, 

EXPLANATION OF PLATE VI. 

Fic. 1.—Side view of foetal Gambusia recently removed from the ovarian follicle. x 22. 

Fic. 2.—Side view of a somewhat older embryo taken from the follicle and hardened in chromic acid. 

acai 

Fic. 3.—Side view of a still older embryo, with the yelk-sac still apparent, taken from the follicle and 

figured while alive. x22. 



Proceedings Nat. Mus., Vol. VIII, 1885. Ryder on Viviparous Fishes. 
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DEVELOPMENT OF GAMBUSIA PATRUELIS. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

EXPLANATION OF PLATE VII. 

REFERENCES :—a, anal fin; ab, air-bladder; al, urinary vesicle; au, auditory vesicle ; ba, bulbus aorta; 

¢, pericardiac cavity; cs, coraco-scapular cartilage; f, pecten; 7, intestine; L, liver: m, 

muscular somites; mb, mid-brain; Mk, Meckel’s cartilage; n, nasal pit; 0, generative 

gland ; yn, mesonephros: pq, palato-quadrate cartilage ; pp, peritoneal cavity ; 7, muscles 

of the eye: sc, cavity between the viscera and yelk; sv, sinus venosus; v, vent or anus; 

vv, vitelline vessels; ve, ventricle: Wd, Wolffian or segmental duct; y, yelk; yh, yelk 

hypoblast or periblast. 

Fic. 4.—Feetus hardened, in its follicle to show the way in which it is coiled up. x 15. 

Fic. 5.—Transverse section of an advanced embryo through the yelk-sac and body in the vicinity of 
the pectoral fins. x 29. 

Fic. 6.—Longitudinal vertical section of an advanced embryo somewhat off of the median line. x 29. 

Fie. 7.—Longitudinal vertical section of a similar embryo nearer the median line than the preceding, 
x 29. 
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Proceedings Nat. Mus., Voli VIL, 1885. Ryder on Viviparous Fishes. PLATE VIL. 

DEVELOPMENT OF GAMBUSIA PATRUELIS. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. [1885. 

EXPLANATION OF PLATE VIM. : 
4 

REFERENCES: ab, air-bladder; ao, aorta; au, auricle; ba, bulbus aorte; ch, chorda dorsalis; ep, 

epiblast of yelk-sac; jm, follicular membrane; fv, follicular vessel; 7, intestine; LD, 

liver; mp, follicular pore; ms, medulla spinalis; pf, muscular mass at base of pectoral; 

sv, sinus venous; f, pectoral in section; ve, ven caudalis and cardinales ; ve, ventricle; Wd 

Wolffian duct; y, yelk; yhy, yelk hypoblast or periblast. 

Fia. 8.—Transverse section through the heart, showing its chambers. x 35. 
Fie 9.—Transverse section through a follicle containing an embryo, cutting through the plane of the 

follicular pore. x32. : 

Fria. 10.—A follicle containing an embryo with two immature eggs attached near the follicular’pore. 
x 15. 

Fie. 11.—Ovary of Gambusia, showing the way in which the ripe ova are attached to the median ves- 

sel. x3. 
Fia. 12.—Follicular pore and adjacent parts of membrane of a follicle, showing the course of the ves- 

sels, from a transparent preparation in balsam. x 65. 



Proceedings Nat. Mus., Vol. VIII, 1885. Ryder on Viviparous Fishes. PLATE VIII. 
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DEVELOPMENT OF GAMBUSIA PATRUELIS. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

EXPLANATION OF PLATE IX. 

REFERENCES: @, anal fin; ab’, branchial artery ; b, basicranial end of chorda; bh, branchial arch; ec, 

cartilaginous axis of branchial filament; ch, chorda dorsalis ; e, end organs or neuromasts 

on the cheeks; hs, hemal cartilages; J, intervertebral ligaments ; ms, medulla spinalis ; 

n, nerves to neuromasts; ns, neural spines; 7, rays; 7b, rib; sh, membranous basis of 

vertebral centrum; sp, scale pouches; wu, hemal cartilage into which the urochord pro- 

jects ; vr, vertebral centra; vt, ventral fin. 

Fic. 13.—Earliest embryo of Gambusia as it lies in the follicle. x 22. 

Fic. 14.—Part of follicular membrane very much magnified. x 365. 

Fic. 15.—Cross-section through the tail of an advanced embryo. x 35. 

Fic. 16.—Longitudinal section through the anterior end of the incipient vertebral column of an ad- 

vanced embryo. x 96. © 

Fic. 17.—Longitudinal section through a branchial filament. x 183. 

Fic. 18.—The tail of an advanced embryo, drawn from sections. x 365. 

Fie. 19.—A vertebral segment and rib in place, from anadvanced embryo. x 365. 

Fic. 20.—Neuromasts with their nerves from a cross-section through the cheek ofan advanced embryo. 

x 200. 



. Proceedings Nat. Mus., Vol. VIII, 1885. Ryder on Viviparous Fishes. 

DEVELOPMENT OF GAMBUSIA PATRUELIS. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

EXPLANATION OF PLATE X. 

REFERENCES: ab, air-bladder; ao, aorta; Au, auditory vesicle; B.B, basibranchial cartilages; Br, 

branchial bar; Brs, branchiosteges; Cb, cerebrum; Cer, cerebellum ; ch, chorda; Oh, optic 

crus ; Ohs, chorda sheath; Cor, coracoid end of scapular arch; d, denticles; df, dental fol- 

licle; Dm, dermal muscle; ep, epithelium; F, cranial fontanelle; Ghy, glosso-hyal; Hi, 

hypophysial involution; Hm, Hyomandibular; Hy, hypophysis; H. Hy, Hypo-hyal; i, 

intestine; Z. H, interhyal; In, infundibulum; it, iter a tertio; m, myotomic segments ; mb, 

mid-brain; me, mesoblast ; mes, mesentery; 1k, Meckel’s cartilage; ms, medulla spinalis; © 

ne, canalis centralis; 8, cartilaginous or fibro-cartilaginous neural arch; 0, genital folds; 

oep, oral epithelium ; Oc, occipital cartilage ; Or, orbit; Om, ocular muscles; pp, peritoneal 

cavity ; pp’, peritoneal or lymph cavity on either side of the air-bladder ; pi, pigment layer; 

Pech, parachordal element; peh, perichondrium; Pv, Pons varolii; Pn, mesonephros; pn, 

‘ pineal gland; P. Pt, palato-pterygoid; Qu, quadrate; 7’, 7’, rays; rb, cartilaginous axis of 

ribs; rb’, fibro-cartilaginous investment of ribs; a0, radix aorta; s, perichondrial tooth- 

sockets (cementum plates of pharynx) ; Se, scapular part of shoulder girdle; S. br, supra- 

branchial elements ; Sk, skeletogenous tract from which the vertebre and arches develop; 

ssv, supra-spinal vessel; sl, deep layer of epidermis; Sy, symplectic; Tr, trabecula (an- 

terior part); Z. er, tegmen cranii; ve, vena cardinales; Wd, Wolffian ducts. 

. 21.—Chondrocranium of advanced embryo of Gambusia. x 35, 

. 22.—Cross-section through chorda, medulla and incipient vertebre of the tail. x 65. 

. 23.—Cross-section through an embryo of Gambusia just behind the occiput. x 65. 

. 24.—Cross-section through the tail of a similar embryo. x 365. 

. 25.—Cross-section through the posterior part of the air-bladder and adjacent organs of an embryo 

of Gambusia. x 96. 

. 26.—Section through a dental follicle and tooth from the pharyngeal region. x 365. 

. 27.—Section through a group of pharyngeal teeth and their supporting plates and branchial bar. 
x 865. 

. 28.—Median section through the brain of an advanced embryo of Gambusia. x 35. 
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DEVELOPMENT OF GAMBUSIA PATRUELIS. 
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EXPLANATION OF PLATE XI. 

Fic. 29.—Transparent view of a developing ovum of Fundulus forced from the ovary by pressing the 

abdomen of the living fish. x 32. 

Fia. 30.—A similar view of another ovum of the same species; the embryo viewed from below and 

anteriorly, instead of from above, as was the preceding. x 32. 
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Proceedings Nat. Mus., Vol. VIII, 1885. Ryder on Viviparous Fishes. PLATE XI. 

DEVELOPMENT OF FUNDULUS, 
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EXPLANATION OF PLATE XII. 

REFERENCES: a, anal lobe; ao, aorta; c, vitelline capillaries; ca, carotid; ed, caudal lobe; ev, cardinal 

or caudal vein; ch, chorda dorsalis; d, dorsal lobe; ep, epiblast of yelk-sac; g, goblet 

cells of epiblast; h, heart; i, intestine; j, jugular; DZ, liver; ll, lateral line; m, cut ends of 

dorsal halves of the muscular segments; ms, medulla spinalis; n, caudal notch; 0, round 

spaces in sections of vitellus in which oil has been contained; p, periblast; pe, pectoral; 

pv, portal vessel, préanal lobe; 7, ribs, cut through obliquely in the section; s, sezmental 

intermuscular vessels; se, caudal sinus; scl, subclavian artery; sd, soft dorsal lobe; s%, 

subintestinal vessel; v, vent; vv and vv’, vitelline veins; vc, venze cardinales; vm, meso- 

blastic investment of vitellus; vt, ventral fin; Wd, Wolffian duct. 

Fic. 1.—Recently hatched embryo of the Scboodic or landlocked salmon, viewed from the left side and 

figured from the living specimen. x 7-. 

Fic. 2.—Same viewed from the right side. x 7-. 

Fic. 3.—Diagram of the circulatory system of the young salmon. 

Fic. 4.—Cross-section through the body and yelk of a young salmon, through the region of the liver. 

1G: = 

Fic. 5.—Section through the epidermis of a salmon embryo to show the goblet cells g. x 200. 

eo 



PLATE XII. Proceedings Nat. Mus., Vol. VIII, 1885. Ryder on Salmo salar. 

F
i
e
 

O
W
 

o
t
 

s, , - , . Serre e® 

CERTAIN FEATURES OF THE DEVELOPMENT OF THE SALMON, 
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EXPLANATION OF PLATE XIII. 

(For description see pages 191-192.) 

Stathmonotus hemphillii Bean. Four times natural size. 

Key West, Florida, Henry Hemphill. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. [188. — 

EXPLANATION OF PLATE XIV. 

oy (For text see pages 209-213. ) 

Amblystoma copeianum Hay. About natural size. 
The type specimen was found at Irvington, Ind., by Mr. George H. Clarke. 
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EXPLANATION OF PLATE XV. 

Tracings obtained from an isolated heart under the influence of diff 
tures. The low, broad-topped curves on the upper part of the plate ar 
the lower temperatures and contrast very markedly with the long, s} 

ones lower down, which were produced by higher temperatures. 
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EXPLANATION OF PLATE XVI. 

Graphic representation of Experiment XXXI, which is described on page 
this volume. ‘ 
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Fig. 

Fig. 

Fia. 

Fic. 

Fig. 

FG. 

Fig. 

Fig. 10 

Fie. 11 
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WONIAMN 

EXPLANATION OF PLATES. 

leew Wed 

- Campeloma lima Anthony. Florida. 

. Vivipara georgiana Lea. Florida. 

. Vivipara georgiana Lea. Florida. 

- Ampullaria depressa Say. Florida. 

Ampullaria depressa Say, operculum. 

. Blauneria heteroclita Montague. Florida. 

. Goniobasis Etowahensis Lea. Florida. 

. Neritina reclivata Say. Florida. 

. Bythinella monroensis Dall. Florida. 

Hydrobia wetherbyi Dall. Florida. 

Pupilla floridana Dall. Florida. 
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Fig. 

Fig. 

Fig. 

Fig. 

FiaG. 

Fig. 

FIG. 

Fie. 

Fia. 

Fig. 

Fie. 

FIG. 

Fig. 

FIG. 

Fia4. 

Fia. 

Fig. 

ee — 

SCHOABNANPFWNnNre 

PLATE 18. 

. Melampus flavus Gmelin. Florida. 

. Melampus floridanus Shuttleworth. Florida. 

. Melampus coffeus Linné. Florida. 

. Pedipes elongatus Dall. Florida. 

Tralia pusilla Gmelin. Florida. 

. Pedipes unisulcatus Cooper. West America. 

. Detracia bulloides Montague. Florida. 

. Auriculastrum pellucens Mke. Florida. 

. Melampus lineatus Say, var. Florida. 

. Sayella crosseana Dall. Florida. 

. Sayella Hemphillii Dall. Florida. 

12: 

. Leuconia bidentata Montague. Florida. 

. Carychium exiguum Say. United States. 

. Pedipes liratus Binney. West Americ. 

. Melampus olivaceus Carpenter. West America. 

. Pedipes naticoides, Stearns, Florida. 

Melampus lineatus Say. Florida. 
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FLORIDA SHELLS. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. _ [1885. 

EXPLANATION OF PLATE XIX. 

(Turbinella pyrum, Lamarck, p. 345-347.) 

. Teeth, rachidian, and laterals. 

. End of siphonal fold, the right mantle edge cut away to show the internal 

fold; natural size. 

. End of proboscis, from above; natural size. 

. Extremity of left tentacle, as contracted in spirits, showing eye, enlarged. 

. General form of radula, greatly magnified. 

. Turbinella pyrum, Lam., crawling, one-half natural size. Restored from an 

alcoholic specimen. 
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TURBINELLA PYRUM, LAMARCK. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

EXPLANATION OF THE PLATE. 

[Plate XX, this volume. ] 

Anterior plane of anterior face. 

Antero-lateral plane. 

au. Upper anterior plane. 

car 

p- 

pl. 

». Cavity of nectocalyx. 

Posterior plane of posterior face. 

Postero-lateral plane. 

pu. Upper posterior plane. 

sm 

ul. 

up. 

y. 

. Somatocyst. 

Upper lateral plane on posterior side. 

Upper posterior plane. 

Recess into which fits the apical portion of posterior nectocalyx. 

Fig. 1. Anterior nectocalyx seen from the anterior face. 

Fig. 2. Anterior nectocalyx seen from the posterior face, 
Fig. 3. Lateral view of the anterior nectocalyx. 

(1885, 
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ABYLA TRIGONA, QUOY & GAIMARD. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM.  [1885. 

EXPLANATION OF PLATE XXI. 

Fig. 1. Head of Hesperomys Truei, , life size. From the specimen captured at Fort 

Wingate, N. Mex., March 16, 1885. 

Fic. 2. Head of Hesperomys leucopus sonoriensis, g, life size. From the specimen 

taken at Fort Wingate, N. Mex., May 16, 1885. 

Fig. 3. Head of Ochetodon humilis, 2, life size. From the specimen taken at Fort 

Wingate, N. Mex., June 30, 1885. 

Fig. 4. Superior aspect of the cranium of Neotoma floridana, $, natural size. Speci- 

men taken at Fort Wingate, N. Mex., January 11, 1885. 

n. mx. Nasal process of the superior maxilla. 

Fig. 5. Superior aspect of the cranium of Hesperomys Truei, g, natural size. Type 

specimen. 

n. mx’. Nasal process of the superior maxilla. : 

Fig. 6. Left lateral view of mandible of Neotoma floridana, natural size. Same 

specimen as Fig. 4. 

Fic. 7. Left lateral view of mandible of Hesperomys leucopus, natural size. Speci- 

men 4856, National Museam Collection. 

Fig. 8. Left lateral view of mandible of Hesperomys Truei, natural size. Same 

specimen as Fig. 5. 

(All the figures drawn from nature by the author.) 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. _ [1885. 

EXPLANATION OF PLATE XXII. 

Fig. 1. Front view of the Chaclaeayo skull, showing the complex trephine, the 

mummified skin still adhering to the bone, the cranial deformation, and the distorted 

condition of the bones of the nose. 

Fig, 2. Shaded view of the artificial opening enlarged, showing direction of in- 
cisions. 

Fic. 3. Outline of artificial opening, with a slight difference in the interpretation 

of shallow scratches in the upper right-hand portion. 
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PROCEEDINGS OF UNITED STATES NATIONAL MUSEUM. 

EXPLANATION OF PLATE XXIIE. 

1.—Merisus destructor, 2. 

2.—Merisus subapterus, 9. 

3.—Hupelmus allynii, 9°. 

4.—Eupelmus allynii, 3. 

5.— Tetrastichus productus, Q. 

6.—Platygaster herrickii, 3. 

{ 1885. 
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HESSIAN FLY PARASITES. 
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EXPLANATION OF PLATE XXIV. 

SAN DIEGO SHELLS. 

. Lamellaria diegoénsis Dall, profile; p. 538. 

. Lamellaria diegoénsis Dall, from above; p. 538. 

. Lamellaria diegoénsis Dall, from below; p. 538. 

. Milneria minima Dall, $, magnified profile; p. 549. 

. Milneria minima Dall, 2, from below, showing marsupium empty; p. 549. 

. Milneria minima Dall, ¢, from below, showing base without marsupium; 

p. 549. 

. Milneria minima Dall, 9, from below, showing marsupium covered by mantle 

tissues; p. 549. 

. Thecalia concamerata (Chemn.) H. & A. Adams, from Cape of Good Hope; 

magnified view of interior of 9 shell, showing completed marsupium in 

right valve; p. 550. 
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SAN DIEGO SHELLS. 
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i _ EXPLANATION OF PLATE XXvV. 

(For description see pp. 584-585.) | 

Fig. 1. Skull of Mesoplodon Stejnegeri, True. View ae 
Fig. 2. Lateral view of the same skull. 
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