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ADVEETISEMENT.

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, entitled "Proceedings of the United States National

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

are published in pamphlet form as fast as completed and in advance of

the bound volume. The present volume constitutes the seventeenth

of the series.

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

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

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

of facts and memoranda from the correspondence of the Smithsonian

Institution.

The Bulletin of the National Museum, the publication of which was
commenced in 1875, consists of elaborate papers based upon the collec-

tions of the Museum, reports of expeditions, etc., while the Proceedings

facilitate the prompt publication of freshly-acquired facts relating to

biology, anthropology and geology, descriptions of restricted groups

of animals and plants, the discussion of particular questions relative to

the synonymy of species, and the diaries of minor expeditions.

Other papers of more general popular interest are printed in the

Appendix to the Annual Report.

Papers intended for publication in the Proceedings and Bulletin of

the National Museum are referred to the Advisory Committee on

Publications, composed as follows: Frederick W. True (chairman),

R. Edward Earll (editor), Tarleton H. Beau, Otis T. Mason, Leonhard

Stejneger, and Lester F. Ward.
S. P. Langley,

Secretary of the Smithsonian Institution.
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NOTES ON MAMMALS OF BALTISTAN AND THE VALE OP
KASHMIR, PRESENTED TO THE NATIONAL MUSEUM BY
DR. W. L. ABBOTT.

By Frederick W. True,
Curator of the Department of Mammals.

Cm. W. L. Abbott has very generously presented to tlie Museum
the skins and skulls of a number of species of Kashmir mammals, the

majority of which were unrepresented in the collection.

Among them are three species of Voles {Arvicola), which appear to

be undescribed, and also a new geograi)hical race of Mus arianus.

The specimens of the Rhesus monkey also seem to me to be worthy of

a separate subspecihc name. The discovery of the recently-described

Sminthus concolor in Kashmir extends the range of that species a

thousand miles.

The collection was made bctw een 1891 and 1893.

SEMNOPITHECUS SCHISTACEUS, H o d j- s o ii

.

Dr. Abbott obtained two specimens of this fine monkey at Kaj Nag.

He states that in both specimens the face, ears, palms, and soles were

black, and tlie callosities dusky. The iris is clear brown. He gives the

following dimensions:

riiK'eo(liiii;s Xiitioiial Museimi, \'ol. XVII—No. '.»"(!.

Proc. N. M. 94 1



MAMMALS OF KASHMIK—TUUE.

Measurements and weight.

Length of head and body in straight line

Length of tail vertebrte
Girth

Weight

21842. cT,

jr., Kaj
Nag.
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shorter. The average length of the tail in the four adult specimens is

slightly less than half that of the head and body, or about 48 per cent.

The skull of one of the males is of the following dimensions:

Measuremeuts

.

Total length from anterior margin of premaxill.t' to occipital crest.

.

Basilar length from anterior margin of foramen magnnm to anterior
margin of prcmaxilla-

Length of palate
Length of upper molar series
Zygomatic l)i-eadth

He Igh t of or1 )i t -

Breatlth of orljit

Length of anterior nares
Breadth of anterior nares
Depth of mandible at coronoid process, verticaHy

35488, cC,

Lolab,
Kashmir.

mm.
136

97
54
3r.

97.5
23.5
30
22
14
55'

All the specimens were taken in the pine forests at Lolab, in the Vale

of Kaslimir, in September, 1891, at an elevation of lyA)0 feet.

IHIs- Male. Lolab, Kasbuiir, September 8, 1891. Type.

IHli- Male, yoniig. Lolab, Kasbinir, September 9, 1891.

I^^lf. Male, young. Lolab, Kasbmir, September 9, 1891.

IHlf- Male. Lolab, Kasbmir, September 8, 1891.

|9Js.J. Male. Lolab, Kashmir, September 9, 1891.

P^ELIS TORQUATA, F. Cuvier.

Dr. Abbott assigns to this species, with liesitancy, a skull (No. 36396)

which he obtained in the Lolab Valley, Kashmir. He remarks: "This

cat was shot in a jungle close to a village and was thought to be a came
specimen. I am not now sure that it was not a wikl one. The tame
cats in Kashmir resemble the wild ones almost exactly. This one's

skin (not preserved) agreed with the description of F, forquafa.^^

CANIS AUREUS, L i ii n a- us.

A single skull (No. 36395) from the Vale of Kashmir has been

labeled by Dr. Abbott as belonging to this species.

VULPES MONTANUS, (Pearson).

There are two specimens of this handsome fox in the collection, one
from the Shigar Valley, Baltistan, and a second fnmi the Vale of

Kaslimir. They agree well with the description given by Mr. Bhm-
ford,* except that the ears are wliite within, and there is no black spot

in front of the eye. The fur is very thick and long in the winter speci-

men.

Blanford, Fauna of British India, Mammalia, 1888, p. 153.
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Dr. Abbott gives the following dimensions (and the weight) of the

specimen taken in May:

Measuremeuts and weight.

Leugt.h of head and body (straight)
Lengtli of tail, with hairs
Height at the shoulder

Weight.

21693 cT,

Vale of
Kashmir.

Inches.
27.75
20.50
16.50

J'oiinds.

13

20410. Male. Shigar Valley, Baltistan, January 10, 1892. 8,000 feet.

UUl Male. Vale of Kashmir, May 20, 1893.

PUTORIUS CANIGULA, ( Hodgson) .

A normal specimen of tliis weasel, which is in the collection, con-

tirms Mr. Blanford's conjecture regarding the occurrence of the species

in Kashmir. It is from Sonamarg in that State.

20100. Male. Souaiuarg, Kashmir, March 31, 1892. 8,600 feet.

URSUS THIBETANUS, F. Cnvier.'

Dr. Abbott gives dimensions of three Himalayan black bears which

he obtained, as follows:

Measurements and weight.

Length of he;id and body.
Lengtli ijftail, with hairs
Length of fore leg from top of seapula.
Chest girth

Weight

20119,9, ' 21844, cf, 21845. cT,

Lolab.
I

Lolab. jr. Lolab.!

Inches.
60

4
35
34

Inches.
62
5

Inches.
53
4

Founds. Pounds.
175 1 160

liWl Female. Lolab, Vale of Kashmir, Jimc 23, 1891.

21844. Male. Lolab, Vale of Kashmir, Jtiiie 2.5, 1891.

2184.5. Male, youug. Lolab, Vale of Ka.shmir, June 26, 1S91.

URSUS ISABELLINUS, Hor.s field.

1 am unable to follow Blanford in uniting this species with Ursns

aretoH. It appears to me to present differences in the shape of the

skull, and also in the length of the intervals between the teeth and in the

shape of the last upper molar. This tooth is very long and has the

posterior moiety directed obliquely outward.

Uriiux iorqKatitu, Wagner.
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Dr. Abbott obtained skins of two Isabelline bears. Both bears were

taken in spring, were very thin, and had two cubs with them. He
gives the following dimensions (and the weight)

:

Measuremeuts aud w»-ight.

Length of head and bodj- in straight line .

.

Length of head and body ah)ng the curves.
Length of tail vertebia'
Length of tail, with hairs
(Jirth of clif.st

(iirth of belly
Height at shoulder

21631, •i,

j^ag
Marg . a

21692,?,
Krishna-
gunga
range, h

Inches.

Weight.
Poundi.

175

Inches.
50.05

4.5
6.5

Pounds.
130-140

a The measurements of this specimen are from the skinned carcass. The fol-

lowing from the unskinned animal are too .small, as it was in rigor mortis when
measured aiid could not be properly stretched out

:

Total length along curve.s 5!t. inches.

Length of tail with hair 4.5 inches.

Girth of chest 49. inches.

Height at shoulder 28. 5 inches.

Height at rump 27. 5 inches.

6 Dr. Abbott remarks that the bear could not bo well stretched out and that the

length is too short and the height (29 inches) too great.

IMa?" Female. Nag Marg, Kaslimir. May 16, 1893.

3^591' Male. Krishnagunga rauge, Kashmir, April 26, 1893.

26397. Male, jr. Krishnagunga Valley, Kashmir, April 26, 1893 (skull).

OVIS VIGNEI, Blyth.

Tlie skins of three male sheep were obtained. So far as regards the

horns, they agree perfectly with the descriptions of 0. viguei. lu colo-

ration, however, they seem to approach 0. cycloceros. The general color

is rufous brown, the short beard is made up of very dark brown and
white hairs mingled, the legs below the knees and hocks are eiitirely

white (though more or less stained from the soil), and the muzzle is

also white. There is a distinct dark lateral line in the adults, termina-

ting anteriorly in one case in a rather broad blotch. It will be seen

that in many of these particulars the coloration of these skins differs

from the original description by Blyth,* who, however, as Dr. Sclater

has remarked, apparently had Oris ci/cJoceyos also in mind. Blyth's des-

cription was taken from a painting (by Vigue). He states among other

things that the muzzle is not white and that the limbs are brown. In

repeating this description, however, in the Annals and Magazine of

Natural Historyt he adds a footnote, in which he gives the characters

of some specimens from the Hindu Kush Mountains, "identified by
Mr. Vigiie as, without doubt, the same as 0. viynei.'" In this descrip-

tion he emphasizes the fact that the muzzle is white, and states in addi-

tion that the limbs are covered with short white hair and that the

belly is also w^hite.

* Proo. Zool. Soc, London, 1840, \^. 70. tVol. 7, 1841, i.p. 251-253.
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The d('S(;i'iptioii contained in this footnote is much more fully appli-

cable to Dr. Abbott's specimens than the original one, and it seems

probable that Vigjne's sketch, on which the latter was founded, was
either incorrect in many ])articnlars,* or represented a young male in

summer pelage.

Dr. Al)bott gives the following dimensions of fresh S])ecimens:

Measurements.

Length of bead and l)ody =

LeiiK'tli of tail to end of liairs .

.

Girth of chest
Girth of belly
Depth of chest in straight lino.

20407, c^.
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This description tallies in all essential points with tliat for male speci-

mens in winter pelage from the Sajan Monntains identified with

Cajpra sihirica by Radde,* but scarcely with Blauford's diagnosis of

the species in the Fauna of British India, where it is remarked (p. 504),

" In winter the general color is yellowish white, tinged with brown, or

greyish." Not less unsatisfactory is the phrase in Sterndale's diagnosis,

" dirty yellowish white in winter'^ t Under the heading of varieties

of Capra sihirica, however, Blanford remarks: |

A very dark-colored ibex is said to occur in Baltistau, but is, according to Scully,

merely the old male in winter vesture. Ibex from Siberia and from the Thian Shan

Mountains north of Kashgar have the abdomen and the back of the carpus and tarsus

white, contrasting sharply Avith the front of the legs, which is very dark brown.

Col. Biddulph, to whom I am indebted fw' calling my attention to this character, is

of opinion that the Thian Shan animal is true C. sibirica and the Himalayan one

distinct, in which case the latter would take the name of C. sakin. I have only been

able to examine one undoubted Himalayan skin, and cannot say if the dilFereuce

is constant.

Dr, Abbott gives the following dimensions of the fresh specimens:

Measurements and weight.

Lengtli of head and body
Tail to end of hairs
Height at shoulder (curved)
Height at rump (curved)
G irth of chest
Girth of belly
Depth of chest in a straight line

Weight (about)

20409 cf.

Braldu
Valley.

Pounds.
250

21846 cf.

Braldu
Valley.

Inches.
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ARCTOMYS CAUDATUS, J a c
(i

.1 .; 111 out.

Two specimens of this fine nuinnot were collected, as follows:

l^\l'i Female. Vigli Niillab, Auj,nist 1, 18!tl.

lUll Male. Vi-rli Nullah, August 1, 1891.

MUS ARIANIJS GRISEUS, new sul.species.

Similar to typical Mus arianus, Blanford, in size and proportions, but

having the upper surfaces ochraceous gray, instead of rufous.

The Loug-tailed Field-mouse has already been recorded by Dr. Scully

as occurring in Gilgit. There are three skins iu J)r. Abbott's collec-

tion which are referable to this species, but appear to represent a

distinct color-variation. Mr. Blanford describes 71/. arianus as being

"rufous brown above," and Mr. Thomas as "dark red."* Dr. Abbott's

specimens are grayish, ochraceous brown above, Avhich color is produced

by the mingling of hairs having ocher-colored lips, with others which

are black. No. 20151, which is immature, is especially gray above,

and coincides in color almost exactly with ordinary specimens of 3Ius

mnscnlus.

The three specimens on which this subspecies is founded were

obtained by Dr. Abbott in pine forests at high elevations—two of

them in Central Kashmir and the third in the Pir Panjal Pass. He
gives the following dimensions of the fresh si)ecimens:

Measurements

.

Length of head and body
Length of tail...

20151, cT. ! 20139, $ .

Central Central
Kashmir. Kashmir.

Inches.

38

In ch.es.

4

20144, cT-

Pir Panjal
Pass.

Inches.

41

As Mr. Blanford and Mr. Thomas have remarked, Mns arianus is

very closely related to the Mus syloaticMs of Europe, if not identical

with it specifically. Mr. Thomas has brought forward the greater

length of the hind foot as a^ distinguishing character of M. sylvaticus.

Dr. Abbott's siiecimens, being dry skins, are not entirely available for

critical comparisons of this kind. The length of the hind feet in two

of thein, measured after soaking the feet in water, are as follows: No.

20144, male, 0.833 in.; No. 20139, female, 0.875 in.

The larger of these two dimensions is still a little less than an aver

age of measurements of ^^. sylvaticus given by Mr. Thomas, which is

0.88 in.

I may here remark incidentally that a specimen of M. sylvatieus, from

Switzerland (No. 2905), in the National Museum, is of exactly the same

color as is shown in the figure of the type of Jlf. arianus in Mr. Blan-

ford's Zoology of Persia.* If this figure is correctly colored, it seems

*l'r(>e. Zool. Soc. Loudon, 1881, rA8.
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to me tbat M. arianus may scarcely be called '^dark red." None of the

specimens of M. .sylratiru,s, in the ISTational Museum, from different

parts of Europe, show a strong rufous tint, except one from England.

The types of M. arianus (jriseiis are as follows:

agiAj. Male. Mountains of Central Kashmir, September 13, 1891. 10,000 feet.

IQ12U Female. Central Kashmir, <)ctober 8, 1891. 8,500 feet.

Pir Panjal Pass, August 31, 1891. 8,500 feet.

:( 5 ."> -i
•

%%m. Male.

MUS BACTRIANUS, Blyth.

There are five snmll mice in Dr. Abbott's collection which so closely

resemble the common house-mouse, Mus m useid us, t\mt I have had some

doubts as to whether they should not be referred to that species. As
the tail, however, is shorter in every instance than the head and body,

and the belly is white, or only slightly tiuged with buff, I i^resume

they really represent Mus hactrianus. Two specimens are from Sriuagar

aud the remaiuiug three from other localities in Kashmir. Dr. Abbott

remarks that the species lives in the houses of the Gujar herdsmen.

The following dimensions are from the fresh specimens:

MeasTirenients.
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description of the specie.s. Tliey are both from Central Kashmir, and
were obtained at au elevation of 11,000 feet. Dr. Abbott gives the fol-

lowing measurements of one specimen, No. 20140: Length of head and
body, 2^ inches; length of tail, 4^ inches.

lUnt Male. Central Kaslnuir, July 21, 1891.

^e^i- Male. Cftutral Kashmir, .July 21, 1891.

AKVICOLA FERTILIS, new speeiea.

Size medium. Length of head about one-fourth that of the head and
body together. Tailvertebne one fourth to one-sixth the length of

the head and body together. Ears moderate (as long as the fore feet,

without the claws), overtopping the fur by about 4 millimeters.

Color above, dull grayish brown ; below, pale isabelline brown. All

the hairs plumbeous at the base. Tiiose of the under surfaces are uni-

formly tipped with pale brown (white, tinged with burnt sienna). The

hairs of the back have a subterminal ring of the same pale brown color,

and blackish tips; numerous umber-brown hairs are intermingled.

Ears, nose, and backs of feet umber-brown. Tail bicolored, umber-brown

above and very pale sienna-brown below, corresponding with the color-

ation of the body. The long hairs at its extremity are chiefly from the

under side and therefore light-colored. A nearly pure-white spot on

the under side of the wrist in most specimens.

Dentition that of the subgenus Alticola, Blanford. Anterior upper

molar with three outer and three inner angles. Posterior molar with

two outer and two inner angles and a terminal oval lobe, (fn one

specimen there is an additional rudimentary angle on each side behind

the other two.) Anterior lower molar with three outer and four inner

angles, and au anterior oblique oval lobe, which may develope a rudi-

mentary angle on each side.

J)ime>isio)is of the body.

Measnreiueiit.s

Heart and borty *

Tail vertebra-.

Tail, vritb terminal i)eiicil

Ear from the orifice

Hiiul foot, without claw .

.

20116

35509' ? •

Central
Kashmir.

Inches.
4. 50
.80
1.00
.35
.61

20147

35510' ?

'

Pir Panjal
Mountains.

Inches.
4.50
1.05
1. 25
.40
.61

20148

35511' '^'

Pir Pati.jal

Mountain.^,

Inches.
3.375
f.87

.'35"

.57

59293,,/,
Kaj Nag

Monntain.s.

Inches.
4.25
.70

1.00
.33
.62

21690, d,
Krishnag-
vinga Viu-

ley.

Inches.
4.125
1. 125

.58

* These measurements were made on the fresh specimens by Dr. Abbott ; the rest are from
the dry skins.

t Dr.' Abbott Rives 1. 625 in<!hes for the tail and hairs, but I think this must be an error, and
have substituted a measurement of the vertebra- from the dry skin.
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r>imcnfiio}i8 of ihe sluJl.

Measurements.

Total length
Zygomatic breadth
Length of nasals
Length of superior molar crowns.

35509, ?

,

35510, ?. 35511, cT.

mm.
23.

5

•14.5

7

Localities.—Central Kasliinir, the Pir Panjal range, and the Ka j 'Sag

Mountains.

This species appears to closely resemble Arvicola icynnei, Blanford,

aud may, perhaps, be only a geographical race of the same. It has,

however, considerable longer ears and shorter tail. It also differs in

color, being yellowish-brown, rather than "dark rich brown," or "dark

chestnut," which are the colors given by Mr. Blanford for A. wynnei.

The type of the latter species is from Mnrree (Marri), which is in

Kawul Pindee, about one hundred miles west of the Pir Panjal pass

and across the Jheluin liiver.

Dr. Abbott remarks that the surface of the ground in many of the

alpine valleys of the Pir Panjal range is completely honeycombed by

the burrows of this species. The elevations at which the species were

obtained are indicated in the following list of specimens:

2QHli
3 6 5 ;i

Female. Central Kashmir, August 2, 1891. 12,000 feet.

Female. Pir Panjal range, August 30, 1891. 8,500 feet. Typk.

Igif?. Male. Pir Panjal range, August 30, 1891. 8,500 feet.

59293. Male. Kaj Nag Mountains, April 23, 1891. 8,000 feet.

21690. Male. Krishuagunga Valley, May 10, 1893. 7,000 feet.

ARVICOLA MONTOSA, neAv species.

Size of the single specimen, small. Tail vertebr;e about one-third the

length of the head and body together. Ears as long as the fore foot

from the wrist (without the claws), but not overtopping the quite long

fur. Soles with six tubercles; the hindermost in the middle of the sole.

Behind this point the sole is hairy.

Color above, dull grayish brown, as in A. fertUis, but considerably

paler than in that species. Under surfaces white, very lightly tinged

with brown, and the gray of the base of the hairs plainly seen. Feet

white. Tail bicolored, corresponding with the coloration of the body.

The long hairs at the extremity are mostly from the upper side of the

tail and therefore dark. Ears clothed within with short yellowish-

brown hairs. The anterior outer margin, except at the tij), with long

hairs like those of the body. A tuft of long, nearly i^ure-white hairs

behind the ears. IN'ose dusky brown. Claws i)ale, overhung with long

white hairs.

Dentition that of the subgenus Alticola, and similar to that of A.

blanford i., but with four external angles on the posterior upper molar.

Internal angles of the same tooth, three in number. Antericu' lower
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molar with four external and four internal angles. The first external

angle as long as the others—not shorter, as in .1. blan/ordi. In the

posterior lower molar the middle external and internal angles alternate,

and the space between them is, therefore, not lozenge-shaped.

DimcusiouH of the body.

Measurcmeiits.

2U145

35508' ^'

Central
Kashmir.

Head and body *

Tail -vertebra)
Tail, with terminal pencil

'

Ear from the orifice
Hind foot, without claw..

Inches.
3.625
1.15
1.25
.45
.71

* These measurements were made on tlll^ fresh siieciiiieii by Dr. Abbott.

Dimensions of the sknU.

Measurements.

Total length
Zygomatic breadth
Lengtli of nasals
Length of sui)erior molar crowns

35508 ,

•

20145
'

Central
Kashmir.

Locality.—Central Kashmir, 11,000 feet.

This species resembles Arvicola roi/lei, but differs in the form of the

teeth. The color is paler than in A. royjel, and the ears are longer,

though not overtopping the fur.

Dr. Abbott notes that the single specimen obtained was caught in a

tent on October 4, snow being on the ground at the time.

20145

35508'
Male. Ceutiiil Kashuiir, October 4, 1891. Type.

ARVICOLA ALBICAUDA, new species.

Similar to A. hlanfonJi in size and color, but witli a shorter, entirely,

white tail. Dentition like that of A. roylei.

Ears visible in the fur. Thumb Avith a rudimentary claw. Tail two-

fifths the length of the head and body, densely clothed with rather long

hairs. J^osterior portion of soles densely hairy. Fur on the back, 15

mm. long.

Color above, pale reddish gray, the hairs dark i»lumbeous at the base,

with a subterminal ring of pale yellow, and brown tips. The peculiar

l)ale tint of the back is produced by the mingling of these three colors.

Ears clothed with long hairs; those of the margin i)ale orange-brown.

Upper lip and all under surfaces pure white; the hairs gray in the lower

half Fore and hind feet and tail pare white, tlie hairs white to the base.
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Dimensions of the body.

Measurements.

Head and body
Tail
Ear, from base of orifice, froin tlie dry skin
Hind foot, without claw, from the dry skin

No. 20393, 9
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The dimensions of the sknll are as follows;

Measurements.

Basilar leiifitli, from inferior marjiin of foraiiieii magnum to ])o.s-

terior margin of inci.-sors

Len jitl) of nasals
Length of cheek teeth

35501, 9,
Nagniarg,

mm.
:i4.5

15.0
8.0

UiM- Female. N;vgmarf,% Central Kashmir, October 22, 1891. !»,000 feet.

LAG0MY8 GRISEUS, Blaiiford.

Blanford does not recognize this species as belonging- to the fauna of

Indiii, but Dr. Abbott's two specimens agree perfectly with the de-

scrii)tion and ligures of it in the Zoology of the Second Yarkard Mission,

and I conclude that they should be assigned here rather than to the

closely allied L. macroti.s. The adult, No. 20396, measured 8^ inches

when fresh, and the younger individual, 7 inches. Dr. Abbott notes

the following regarding the species: By no means common at this sea-

son at any rate (December)
;
probably hibernates. The Baltis say they

are very common, living among the rocks and glacial moraines.

The dimensions of the skull of the adult are as follows:

Measurements.
36814 ^,
20396,

Basilar length*
(Greatest zygomatic hrearlth

Least wiilth of frontals
Length of nasals
Greatest breadth of nasals anteriorly
Length of crowns of upper molars and premolars
Upjier incisors to premolars
Lower incisors to premolais
Length of crowns of lower molars and premolars

mm.
37.4
21.5
5.0
16.5
5.9
8.7

10.8
7.6
8.2

* From lower margin of foramen inagnmn to posterior edge of alveolus of large incisor.

iUU- Male, Doru Nnllah, Braldu Valley, Baltistan, December 4, 1891. 10,000

feet.

|gf';4. Female, youug. Dras Valley, Kashmir, Noveml)er 12, 1891. 9,000 feet.

CKOCIDURA MUEINA, (Linuaus).

Of the Ave specimens of this species collected in Srinagar and the

Vale of Kashmir, three were (btained in summer and two in winter.

The former are brownish on the back (the tips of the hairs being of

that color) while the later are slate-gray. This difference in color,

therefore, appears to be seasonal.

In one of the largest specimens, No. 21080, the fifth minute upper

tooth is concealed by the fourth and sixth from without, while in others

it is visible to a greater or less extent.
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Dimensions of three specimens.

Measurements.
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Vulpes vro)i1anu8.

Mustela flaviguLi.

Mustt'la loina.

Putorius erniiiH'a.

Putorius sul>licniaclialaims.

PntorhiK cdiiigiild.

Putorius alpiuus.

Lutra vulgaris.

VrsHS isabeUhniN.

UrsKs thihckDius.

Talpa micrura (?)

Crocidnra aratiea.

Croe'idttra murinn.

Ebiuoloplius lii])])Osider(»s.

Khiuolojihus ft'iTuiii-o(|uiuuni

Megaderina lyra.

Plocotus auritus.

Syiiotus (larjeliugeu.sis.

Otouyc toils hemi)ri(lii.

Vesperuf]o serotinus.

Vesperugo discolor.

Vesperugo boreal is.

Ves2)eriigo jnpisirell US.

HarpiocepLalus tubiiuiris.

Vespertilio longipes.

Vespertilio uiegalopus.

VesperiiUo mitr'ni us.

Eupetaurus ciueretis.

Pteromi/s aUnvenler.

Sv'uiropicrns fimhriatiin.

Arctomys caudatus.

Smin ih us concolor.

MuH rat I us.

Mus hartritinus.

Mus subliuiis.

Mus ariauus.

Mus (ir'utiius ffrise.KS.

Nesokia beugaleusis.

Ar\ ifola roylci.

Arvicola blaul'ordi.

ArvicoJa feriilis.

Arvicola montosa.

Arvicola alhicauda.

Cricctus ])liacus.

Cricetus fiilvus.

Cricetus isabellinus.

Hjstrix leucura.

I.cpus tihetanus.

Laaomi/s roylci.

lAKjomys (jristus.

Lagomys macrotis.

Oris riguei.

Capra sibirica.

Cai)ra falconeri.

Heniitragus jciiilaicus.

Nemorba'dus bubal iuus.

NemorliaMlus goral.

Cervus caslinieriauus.

Moscluis uioscbiferus.



DESCRIPTION OF A NEW LIZARD (VERTICARIA BELDINGI),
FROM CALIFORNIA.

By Leonhard Stejnegek,

Curator of the Department of Reptiles and Batrachians.

A RECENT examination of certain specimens of Verticaria sent to

the Museum for ideutitication made it clear that the specimens from

localities north of the Cape St. Lucas region, Lower California, difler in

several points, which makes it necessary to regard them as a separate

form.

VERTICARIA BELDINGI, new species.

Dia(/)iosis.—Scales bordering gular fold smaller than those on chest

between fore legs ; frontal usually entirely separated from second suj)ra'

ocular by a row of granules.

Hahitat.—Southern California and Lower California, except Cape
region.

Tijpe.—\J. S. Nat. Museum, No. 11980; Cerros Island, Lower Cali-

fornia; L. Belding, collector.

After a careful comparison of three sj)ecimens of the present form, viz

:

the type and two specimens from San Jacinto, San Diego County, Cal.,

belonging to the museum of the Leland Stanford Jr. University, with

40 specimens from the Cape St. Lucas region, including the types of

Verticaria hyperythra^ I have concluded that the specimens from Cer-

ros Island and Southern California differ in having the scales forming

the border of the gular fold considerably smaller than the correspond-

ing scales in Y. liyperythra^ being in the latter of the same size, at least,

as the scales covering the chest between the fore legs, while in the new
form here described they are perceptibly smaller. I find, moreover,

that in 37 out of the 40 specimens of V. hyperythra from Cape St.Lucas

the frontal shield is in contact with the second supraocular and often

with the third as well, while in V. heUUnyi the frontal is separated fi-om

all the supraoculars by a complete series of granules. This character

is not quite exclusive of V. beldingi, since in in a lot of specimens col-

lected by Mr. Belding at La Paz, Lower California (Nat. Mus. No.

12013), there are 3 specimens which in this respect agree with V. held-

Proceedings Xational Museum, Vol. XVII—No. 977.
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ingi, though otherwise they are typical V. hyperythra. The character

is of considerable importance, however, as it appears to hold in more

than 90 per cent, of the specimens.

I am under great obligations to the authorities of the Leland Stau-j

ford Jr. University, particnlarly Dr. Charles H. (rilbert, for the oppor-

tunity to examine the two specimens from San Jacinto, as with only one

specimen in our own collection I should have been unable to appreciate

the difterence between the two forms.

I take great pleasure in naming this new species after Mr. L. Belding,

whose extensive and excellent herpetological collecting in Lower Cali-

fornia as well as in Upper California has never been adequately recog-

nized.



NOTE ON A BLUE MINEKAL, SUPPOSE]) TO BE ULTEA-
MARINE, FROM SILVER CITY, NEW MEXICO.

By R. L. Packard.

Some time ago the newspapers* mentiouecl the discovery of ultra-

marine in New Mexico, and Mr. G. P. Merrill, curator of geology in

the U. S. National Museum, who was in Silver City, New Mexico, in

the early part of 1892, visited the locality where the blue mineral

referred to is found, and noted its occurrence. He states that the

mineral occurs in irregular veins and streaks in the limestone carrying

the silver ore (chloride) which is mined at Chloride Flat near Silver

City. The specimens he procured for the Museum exhibit the earthy

blue substance (which, on casual inspection, does somewhat resemble

ultramarine) intimately associated with calcite, chalcedonic quartz,

and a decomposed ferruginous siliceous material which is j^ermeated

with calcite, as is also the blue mineral itself; and grains of calcite

can be seen mixed with particles of the latter on crushing and examin-

ing it with a microscope.

It was found impossible to free the mineral completely from its asso-

ciated gangue by the Thoulet's solution, and to obtain as pure material

as possible for analysis small particles which were free from visible

impurities were carefully i)icked out, larger ones were crushed and
gangue and mineral separated by i^icking over, the blue fragments

being again crushed and picked over. The material so obtained was
powdered in an agate mortar, treated with hot dilute hydrochloric

acid to dissolve out the calcite and other impurities; the powder was
filtered off, washed, and then boiled with a strong solution of carbonate

of soda, washed thoroughly, dried at 110°, and ground fine for analysis.

"With every precaution, however, a few scattered grains of a mineral

more strongly refracting than the blue one under investigation were
observed under the microscope, showing that perfect separation had not

been effected. These grains of foreign matter (quartz) are doubtless

the cause of the slight differences in the analyses.

* Iron, London, Jan. 2, 1892: "A New Discovery of Ultramarine."

Proceedings National Museiini, Vol. XVII—No. 978.

Id
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The material obtained for analysis as above described is dull,

earthy, and of a blue color, resembling vivianite in these respects,

but is in the form of a iiowder. Its grains act feebly on polarized light,

but present no crystalline forms. It does not lose its color in hot acids

although it is partly decomposed, yielding magnesia. Before the blow-

pipe it does not color the cold borax bead, becomes white on ignition

but does not fuse, and then gives a pink color with cobalt solution.

After treatment Avith HCl it gives no reaction for manganese on fusing

with soda. It contains no phosphoric acid or sulphur.

The analyses of different samjiles varied somewhat for the reasons

which have been given above. Three which accord well are as follows:

Iguitioii

SiOj ....

MgO....
FeO ....

AljO,...
Na,0 ...

K.O . . .

.

I.



DESCRIPTIONS OF TWO NEW SPECIES OF CEABS FKOM
THE WESTERN INDIAN OCEAN, PRESENTED TO THE
NATIONAL MUSEUM BY DR. W. L. ABBOTT.

By Mary J. Rathbun,
Aid, Department of Murine Inverlebnttes.

A LARGE number of crabs were recently collected by Dr. W. L.

Abbott at the islands north of Madagascar. Among them are two new
species, both of which represent rare and peculiar genera. The genus

Hypoccelus of the Cancridie can be distinguished by the oblong or ovaj

cavity beneath the anterolateral border of the carapace. Three species

have already been described: H. grantdatus, (De Haan), from Japan,

H. diverticulatus, (Strahl) [=^Can(;€r sculpius^ Milne-Edwards, not

Herbst], found sparingly from Japan to the Red Sea and Mauritius,

and H. inmctatus^ Miers, of which a single specimen is known, from

Torres Straits.

The other new form in the Abbott collection is a member of the Thel.

phusan genus DecJcenia, the type of which was described by Hilgendorf

from the adjacent African continent. This genus difters from other

Thelphusidic in having the efferent branchial channel prolonged to the

front, a character in which it approaches the Oxystomata.

HYPOCCELUS ABBOTTI, now species.

Carapace shaped much as in H. pnnctatufi * and strongly lobulated as

in that species; but the second lobule near the anterolateral margin is

longer than wide, and the posterior margin of the cardiac region is

transverse and is distinctly seijarated from a small median lobule. The
surface is rough with blunt spiniform tubercles, which also border the

somewhat truncate frontal lobes and the prominent pnieorbital pro-

tuberances. There is a spine at tlie inner suborbital angle. The
pterygostomian cavity is suboval, wider at its inner than its outer end.

The anterior margin is straight for nearly its whole length and is

formed by the anterolateral margin of the carapace. The cavity is

crossed hy two ridges nearly parallel to the anterior margin, the ante-

' Miers, Crustacea H. M. S. Alert, p. 206, pi. xix, fig. B, 1884.
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rior rid^e stopping short of the inner margin, the jjosterior ridge shorter

and not reaching the outer margin. The surface of the abdomen and

sternum is covered with bead-like tubercles except for irregular eroded

channels or pits. The right cheliped (the left one is missing) is massive

and tuberculous or spinous. The merus is short and thick, margins

tuberculous, inner and outer surfaces smooth, lower surface finely tuber-

culous. Carpus with lower half of outer surface spinous. INlanuswith

upper surface subtriangular, half as broad as long; outer surface with

longitudinal spinous ridges, two of which are continued on the poUex

and terminate in two of the five strong teeth (one is terminal) of the

prehensile edge. The dactylus bears four spinous ridges on its outer

and upjier surface and seven teeth on the prehensile eOtga which are

smaller than the propodal teeth and fit closely into the spa(;es between

them. The inner surface of the manus is tuberculous on its proximal

lower portion. The ambulatory legs are short and broad j the last two

pairs when drawn up, fit into the cavity adjoining the iiostero-lateral

border of tlie <'arapace. The meral joints are very broad (in the first

pair the width is one-half the length), and are hollowed beneath to

receive the two following joints; their anterior distal angles are pro-

duced and rounded. The distal end of the propodus is much broader

than the adjacent portion of the rather slender and slightly tapering

dactylus.

ITnfortunately it is impossible to give an accurate description of the

natural color of the specimen, as with other crabs it was placed when
collected in contact "with nudibranch mollusks, which have given it a

dark blackish-blue color, ,, 'The entire surface is coated with a mem-
branous covering appareiitly epidermi<; which tends to obscure the

tubercles. Where this has been removed with muriatic acid the cara-

pace api)eavs to be blotched with bright red and white. The tips of

the spines are white. The carapace is sparingly hairy, the legs are

margined with hair, and the subbranchial regions are very hairy.

Measurements.—Length of carapace (of male), 55.5 mm.; width, 7G;

length of manus, lower margin, -f4; depth, 21; width of upper surface,

10; length of merus of last ambulatory leg, ui)per margin, 10.5; length

of carpal joint, 11; length of propodal joint, (5; length of dactylus, 10;

width of merus, (5.5; jiroximal width of propodal joint, C; distal

width, 4; greatest or transverse diameter of jiterygostomiau cavity,

25; opposite dimension, 11.

Locality.—Aldabra Island. (One male, No. 17753).

A. Milne-Edwards in describing the genus* says that the pterygo-

stomian cavity is concealed by the anterior feet when the latter are

folded against the carapace. This is not the case in this species.

In no position does the cheliped fit tightly over the cavity. When the

cheliped is folded, the upper surface of the manus is continuous with

*N<)uv. Anil. Mu8. Hist. Nat. Paris, i, 1865, ]». 295.
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the inner distal portion of the outer face of the carpus. The inner

border of this area corresponds in jjosition very nearly with the posterior

margin of the pterygostomian cavity; the cavity itself is therefore left

uncovered. The only other representative of this genus in the National

Museum is a single specimen of H. diverticulatus, from Mauritius, in

which the cavity is longitudinal, its margin formed by two confluent

circles. When the cheliped is folded against the body, the concave

upper margin of the manus and anterior carpus crosses the cavity at

its middle, concealing the posterior half, and exj)osing the anterior

half

H. abbott i di&evti from other species in the double ridge in the ptery-

gostomian cavity, and in the cara^iace marked with tubercles instead

of granulations, rugose lines, or puncta'.

DECKENIA CRISTATA, new species.

Carapace a little more than four-fifths as long as broad, very thick,

slightly convex transversely, very convex longitudinally, anterolateral

margins strongly arcuate. There is a prominent tuberculous post-

frontal crest, extending across the carapace, sinuous, interrupted at

the median line and at the cervical suture, and slightly interrupted

behind the base of the eye. The median groove extends backward
[from tlie frontal margin to the postfrontal crest, where it divides into

'two grooves outlining the narrow anterior portion of the mesogastric

iregion. The cardiacal grooves are shallow; the cervical groove is

{ilmost longitudinal for a portion of its length, then curves outward

and ends at the post-frontal crest. The dorsal surface is i^unctate, the

anterior half is covered with squamiform granules, which, on the ante-

rior branchial regions, become tuberculous and tend to form short

ridges. The front is about one-third the width of the carapace, deflexed,

tuberculous, three-lobed, median lobe more advanced and nuich nar-

rower than the lateral, its margin bent towards the horizontal. The
margin of the front and orbit is raised, shining and indistinctly granu-

lous. The orbital margin is sinuous, its general direction being outward
and forward. The postorbital tooth is acute and more advanced than

in D. imitatrix. The epibranchial tooth is smaller and not far behind

'the postorbital ; it is followed by a row of about twenty small tubercu-

lous teeth, forming an anterolateral marginal line which posteriorly

curves upward and inward on the carapace. The i)ostero-lateral

jbranchial regions are marked by transverse broken raised lines, which
lare continued on the subbranchial area. The posterior of these lines is

the strongest and is continued further inward on the dorsal surface.

The suborbital margin is nearly straight, inclined inward and slightly

forward, and is finely toothed, its inner angle thickened and adjoining

the end of the etterent branchial channel, which is in advance of the

lateral frontal lobe and is visible from jibove. On the subhepatic region

laretwo tnberculoas lines concentric to the orbit. The abdomen of the
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female Las the first two segments short, the third to the sixth increasing

successively in length, the terminal segment large, subtriangalar, one-

half as long as wide. Kggs very large, 3^ mm. in diameter. The disposi-

tion of the antennal region is similar to that of J), imitatrir. The anten-

me areniinnte, smaller than in that s])e<'ie.s, and smaller than the anten-

nulrt\ Maxillipeds similar in shape to those of J), imitatri.v ; margin

of merus and anterior margin of ischium tuberculous.

The chelipeds are very unequal and rough with transverse squamose

lines. The lower and inner margins of ischium and merus are armed

with triangular spines ; the upper margin of the merus, with teeth which

are prolongations of the rugosities of the outer surface. The carjms

has a stout inner spine, Avith a smaller one at its base. The larger

hand is deep and swollen ; both hands are curved inward and A^ery rough,

especially above. Digits Avith impressed longitudinal lines; A'ery stout

in the large cheliped; prehensile edges irregularly toothed and almost

touching. The ambulatory legs are longer than in 7). imiUdrix. Joints

margined, and AA'ith transverse rugose lines Avhicli form shallow teeth

at the upper margin. Carpal and propodal Joints with a double margin

above, and two more or less rough longitudinal ridges on the outer sur-

face. Propodal joints with two roAvs of small appressed spines below.

Dactyli flattened, longer and narrower than in J), imitatrix, Avith two

rows of sharp spines above and below.

Measurements.—Length of carapace (ot female), 21> mm.; Avidth, 34;

thickness, 18; Avidth of front, 12; Avidth between postorbital spines,

22.5; width between epibranchial spines, 27; length of propodal joint

of cheliped, loAver margin, 27; deptli, 13.5; thickness, 8.8.

Locality.—Seychelles. (Two females, one with eggs; one young. No.

18064).

This sj)ecies differs from JJeclenia imitatrix from Zanzibar in the post-

frontal crest, narrower front, rough surface, fewer spines on the carpus,

and in so many other respects that the species are not likely to be con-

f(mn(le'l.



DESCRIPTIONS OF A NEW GENUS AND TWO NEW SPECIES
OF AFRICAN FRESH-WATER CRABS.

P>y Mary J. Rathbun.

Aid, Department of Marine Inrertehrates.

The crabs described below were found in mud under boards and
timbers by Mr. J. II. Camp at Stanley Pool, Congo, West Central

Africa.

Family Thelphusid^.
PARATHELPHUSA CAMPI, new species.

Carapace subquadrilateral, conspicuously punctate. Depression

between the gastric and cardiac regions deep. Protogastric lobes prom-

inent, separated by a median groove which extends backward from the

frontal margin. The postfrontal crest begins behind the base of the

eyestalk and is continued to the lateral margin; it is finely denticulate

and is almost straight, sloping backward and outward. Front a little

more than one-third the width of the carapace, deflexed, divided by a

very shallow sinus into two lobes, with a raised margin, which is con-

tinued to the postfrontal crest. Superior orbital margin sinuous,

advanced in its middle portion. Postorbital tooth acute, prominent.

Lateral branchial spines three. In one of the two specimens there is a

spinule between the first and second spines, and a short fourth spine on

the left side. Between the first spine and the postfrontal crest there

are two or three spinules forming- a short ridge in the same line with

the postfrontal crest. From the last spine a raised line extends back-

ward upon the carapace, and is followed by several broken parallel lines.

The inferior margin of the orbit is rather deeply rounded below the outer

angle; from that point the margin is directed inward and forward; the

inner angle is obtuse; the margin is set with a row of bead-like gran-

ules. The terminal segment of the abdomen of the female is subtri-

angular, and the length is nearly half the width. The merus of the

maxillipeds is very transverse, the antero-external angle rcmnded, the

antero-internal angle not deeply cut.

Chelipeds of female unequal; merus rugose above, inner margin

tuberculous, with a sharp spine just below the margin ; carpus with two

Proceedings National Museuiu, Vol. XVIl—No. 980.
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spines on the inner margin. Hand sligMIy inflated? upper margin

straight, lower slightly convex. Fingers irregularly toothed and
almost touching. Ambulatory legs rather slender, flattened; propodal

joints indistinctly spiiiulous on the margins.

Measurements.—(No. 18005, two females). Length of larger speci-

men, 21.5 mm. ; width, 29.5. Length of smaller specimen, 19 ; width, 27.

This species, in its three lateral teeth, resembles P. jxvcilei^ A.

Milne-Edwards, but dift'ers from that species in its narrower and more
(juadrate carapace and interru]ited postfrontal crest.

ERIMET0PU8, new genus.

Carapace arcuate anteriorly, quadrate posteriorly, moderately con-

vex. Front advanced beyond the antennnlar cavities, composed of

two distinct rounded lobes. Orbits narrow; eye stalks tapering to the

extremity. Postfrontal crest short and inconspicuous, or wanting.

Lateral margins spinous. The merus of the nuixillipeds is transverse,

the antero-external angJe rounded, the palpus articulating at the inter-

nal angle, which is very slightly notched. Chelipeds with a row of

spines on the anterior margin of the carjms. Ambulatory legs with

margins spinous.

1:RIMET0PU8 SPINOSI^S, new species.

Carapace about four- fifths as long as broad, convex longitudinally,

postero-lateral margins long, sloping slightly inward and backward,

antero-lateral margins arcuate. The cardiac region and the posterior

portion of the gastric region are outlined by shallow depressions.

Front about one-third the width of the carapace,, advanced, two-lobed,

lobes separated by a broad V-sh,aped sinjis-
,
JMargin of front and orbits

:

granulous. Orbits well-defined, the iouter angle a sharp incurved

spine. There are two protogastric lobes, little elevated and often not

discernible, except by two transverse lines of a lighter color. A very

shallow median groove extends backward from the frontal margin and

forks directly behind the protogastric lobes. The postfrontal crest,

when present, is short, arcuate, tuberculous, and indistinct. It begins

back of the cornea and for a short distance is nearly straight, directed

outward and slightly fbrward, then curves almost parallel to the antero-

lateral margin. In most specimens, however, the crest is obsolete,

indicated only by the smoothly-rounded elevation behind the oi'bit,

Antero-lateral margin with a row of from 5 to 8 spines next the orbit,

of which the orbital spine is the largest. The spines are irregular in

size and position. On the anterior branchial region are 5 or more mar-

ginal s])ines separated by a space from the hepatic spines: the anterior

is by far the larger, and is sometimes bifid. The others decrease in

length posteriorly. The suborbital margin is granulous excei)t at the

notch beneath the postorbital si)ine. The abdomen of the female

covers the sternum.
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Chelipeds in tbe female unequal. The margins of the lueinis are

spiualous, the upper margin with a sharp spine near the carpus, the

inner surface tuberculous at its base, the lower surface with a trans-

verse tuberculous ridge at its distal end. The carpus has two strong

spines on its inner margin, and a row of about 7 smaller spines on

the anterior margin, two of which are close to the condjde of tlie manus
and are separated by a wide interval from the remaining spines.

Sometimes one of the spines is biiid, and occasionally additional spin-

ules occur on the upper surface behind the marginal spines. The
manus is slightly swollen, with a convex lower margin and almost

straight upper margin, which sometimes in the smaller chelii)ed has a

snuiU sharp spine at the distal end; in a few specimens there are one

or two spines at the proximal end. Fingers irregularly dentate on
their i>rehensile edges and slightly gaping. The ambulatory legs are

rather broad, flattened; meral joints with two spines at the distal end;

carpal and propodal joints strongly spined above; carpal joints with

distal spines in the first pair and often in the second and third pairs;

propodal joints with a few spines below; dactyli with four rows of

spines.

Measurements.—(No. 1806(3, female.) Length, 30..'5 mm.; greatest

width, 38; width between postorbital spines, 10.

The male is unknown.
This specdes can be distinguished from other Thelphusida; by its

produced, round-lobed front, narrow orbits, and numerous spines.





AN ANALYSIS OF JADEITE FROM MOGOUNG, BURMA.

By Oliver C. Farkington.

The specimen of jadeite here described (No. 8130(5), was obtained

from Mr. James Wickersliam, of Tacoma, Washinjj^toD, he having for-

warded it to Major J. W. Powell, Director of the U. S. Geological

Survey, for examination. The material sent consisted of fragments

taken from a jade bowlder procured in Burma by Rev. J. A, Friday,

who was for ten years a missionary in the vicinity of Mogoung. As
these fragments seemed to be typical specimens of the unworked

Burmese jadeite, and came from a source which could leave no doubt

as to their genuineness, it was thought desirable by Prof. F. W.
Clarke, Chief Chemist of the Survey, that a somewhat extended

examination should be made of them, and they were accordingly

placed in the hands of the writer for this purpose.

Concerning the mode of occurrence of the jade, the information

which Mr. Friday obtained is largely corroborative of the in^eviously

])ublished statements of Dr. Anderson*, and since these give an excel-

lent description of the Mogoung "diggings," we quote them here:

A stone knowu in commerce as jade is extensively worked in the Mogoung
district of Upper Burma.

The mines, or rather pits, are in a valley 25 miles southeast of Meiukhoom, as

many as 1,000 men being engaged in digging, during certain seasons of the year. The

stone is found in the form of more or less rounded bowlders, associated with others

of ((uartz, etc., embedded in a reddish yellow clay. The pits are not after any par-

ticular plan and none exceed 20 feet in depth. They occur all over the valley and

at the base of the hill. The masses which are i-emoved are of considerable size, and

I saw some in a godown of a merchant at Rangoon so large that it required three

men to turn them. * * * The greater portion of the Mogoung stone was formerly

exported to Momien, in Yunan, and a considerable amount still goes there. It is

possible therefore that the specimens of jadeite from China, of which analyses have

been published, were originally obtained in Burma, it appears however that there

are jade mines in Yunan also, as well as in other provinces of China.

In regard to the methods employed by the natives in working the

jade, Mr. Friday states that they break, by heating, the bowlders which

* C4eology of India, Part iv, p. 94.
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contain it, until a suitable ])iece is found. This is then laid aside to be

sold to the caravans which come to the mines for this purjiose from

China and other countries, or it is worked by the native artisans.

These latter cut the bowlders with a saw made of a bow of bamboo,

strung- with a steel wire composed of finer wires twisted together. Keep-

ing the stone wet by water dripping from above, they sit down before

it and with this primitive tool saw away day after day till they have

reduced it to the desired shape. This process seems painful and
laborious enough, but before the use of steel was known, its difficulties

nuist have been far greater.

The specimens examined had in general a pure wliite color, but con-

tained occasional spots of light green. For the purpose of analysis,

only the white portions Avere used.

The analysis gave the following results:

SiOi .

.

AljOs -

Fe.jOj.

CaO..
lilgO .

NajO.
Ign . .

.

58.96
24. 77

.32

.14
tr.

14.51
1.14

59.45
24. 32

.36

.22
tr.

14.42
1.15

Mean.

59.22
24.55

.34

.18

14.46
1.14

99.87 99.92 99.89

Katio.
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tioii difficult, but occasional sections show parallel cleavage lines giv-

ing an extinction angle of 35°. Others showing cleavage lines nearly

at right angles give an angle of extinction =0°. A form with cleavage

cracks making an angle of 63°, evidently from the orthodiagoual zone,

shows the emergence of an optic axis with finely colored rings. Indi-

cations of an alteration process appear in some portions of the section

in a clouding and opacity extending inward from the cleavage cracks.

These portions under a higher power exhibit a finely fibrous structure

which is developed in the individual granules and Avhich suggests that

alteration to amphibole is taking place. As compared with the Amer-
ican jadeites described by Clarke and Merrill* the Mogonng specimen

shows chemical and optical differences which correspond to those

already mentioned, as distinguishing it from the jadeites described

by Schoetensack and Damour {lov. cit.), viz: smaller percentages of

the elements replacing Na and Al and microscopically a finer texture.

* Proc. U. S. Nat. Mus., xi, 1888, 115.





NOTES O^ SOME SKELETONS AND SKULLS OF POKPOISES
OF THE GENUS rRODELnilNUS, COLLECTED BY DK. W.
L. ABBOTT IN THE INDIAN OCEAN.

By Fkedeuick W. Tkue,

Curator of ihc Dtpurtmcnt of Mammals.

During liis receut cruise amoug the islauds north of Madaj^ascar,

Dr. Abbott collected three complete skeletons and two skulls of

porpoises. These, with notes and measurements, he has very kindly

presented to the National Museum. The notes include a description of

the coloration of each specimen captured, and thus it is possible to

correlate the external characters with those of the skeleton. This is a

most important matter, and especially so m this instance, as the speci-

mens all belong to the genus Prodelphimts, than which there is no more

diihcult group among the Deliihinida'.

It is with considerable diffidence that 1 attempt to identify Dr. Ab-

bott's specimens with any of the described species of Prodelphinus.

The i)ractice of establishing s])ecies on single skulls was formerly fol-

lowed in connection with this genus as elsewhere in the Delphinida'.

But it has been pointed out, especially by Sir William Flower, that in a

series of skulls of Prodelphinus, while those at the extremes may show

diflerences which would entitle them to be regarded as specifically

distinct, these differences blend together in the middle of the series.

Hence, in considering the identity of any particular skull, it is often

doubtful to which one of several nominal species it should be referred.

Much new light has been thrown on the relationships of the species

of Prodel])hinm hy Dr. Liitkenin his most valuable work upon this and

other genera of Delphinid;e,* published in 1889. Having in his posses-

sion an excellent collection of skeletons of various species of Prodel-

phinus, accompanied by color-notes, measurements, etc., he was able to

furnish much fuller information than any previous writer. For several

species he has given the number of vertebrae, the position in the ver-

' Bidrag til Kuuilskab oni dc tre pelagiske Taudhval-Slaegter Steiio, Delphinns og

J'rodclphunis. Videusk. Selsk. .Skr., 6. Raekke, naturvid. og math. Aid., V, 1, 1889.

At the time a copy of this paper reached me, my own work on the Delphinidjc (A

Review of the Family Delphinidie. Bulletin of the U. S. National Museum, No. 36,

188'J) was passing through the press, and I was unable, therefore, to make as good use

of it as I should have desired to do.

Proceedinirs Natioiiiil Miistnjiu, Vol. XVII—Xo. 982.
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tebral column iu which the various processes and foramina originate

and disappear, the nund)er of ])halan<;es, the absohite and rehxtive

dimensions of the skull, and many other important details. In treating

of Dr. Abbott's specimens I shall follow the method originated by Dr.

Liitken, therel)y supplying the means for further comparisons.

In spite of certain differences in (joloration, etc., I regard all of Dr.

Abbott's specimens as belonging to the same species. They seem to

me identical with the specimens (i^os. 8 and 3) which Dr. Liitken iden-

tified (rightly I believe) with Gray's species attenuatiis. The question

of their relationship to other species I shall pass over for the present,

and shall proceed to describe them in detail. The material is as

follows

:

a. Complete skeleton of ii male, 6 feet 2 inches long, from off the Amirantes Islands;

obtained Febrnary 12, 1S93. No. 36049.

b. Sknll of a female, 7 feet long, from oft' the Amirantes Lsland.s ; o)>tained Febrnary

15, 1893. No. 360.50.

c. Skull of a female^, (> feet 1 inch long, from oft' Al])honse Island. No. 36131.

d. Complete skeleton of a female, 6 feet 2 inches long, from oft' Providence Island;

obtained Angnst 12, 1892. No. 36051.

e. Complete skeleton of a male, 5 fei^t 6i inches long, irom oft' Johanna Island;

obtained January 15, 1893. No. 36018.

The external coloration is given by Dr. Abbott as follows:

No. 36049, ^ , Amirantes Islands.—Above, l)lackish ; below, light gray or ashy, with a

sharply-defined line of division between the two colors. Belly speckled with black

spots of the size of barley grains. "Black portion saddle-shaped, narrowing in front,

passing to' the base of the rostrum, and 4 inches above the eye. A darkish lino passes

through the eye. Kostrum black above, gray beneath, with black spots the size of

barley grains."'

No. 360,50, female, Amirantes Islands.—Above, dark gray, sjieckled with white;

beneath, light gray. (Whether the colors are sharjily separated is not specifted in

this instance.)

No. 36131, female, Alphonse Island.—Color dark gray or ashy; above, nearly

black; beneath, light, with a vsharply deftued line of demarkation. Belly not

speckled.

No. 36051, female, Providence Island.—Dark grayorasliy; darkest on the back,

speckled with white below.

No. 36048, male, Johanna Island.—Back, dark ashy; beneath, i)a]e ashy, speckled

with irregularly-shaped dark ashy sjiots the size of maize grains. Line between

dai'k and light parts sharply defined, especially on the head, where it passes 3

inches above the eye to the base of the rostrum.

It will be observed that the ground-color in all these si)ecimens is

quite uniform, and that the chief diHcrence is in the spotting. It is also

worthy of remark that the spots of the females are white, while those of

the males are black or dark gray. This maybe accidental, but the idea

that the difference in the color of the spots is a sexual character derives

some support from the fact that the tyi^e of Gray's D.pi(7icfafus (consid-

ered by me as identical with P. aftenuatus), which was a female, had,

white spots. Dr. Liitken* does not refer to the presence of spots in
: . t

*L. c, J). 45.
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this species. The color of his No. 8, however, was " very dark above

and ashy gray below," in which it agrees, so far as the grouud-color is

concerned, with Dr. Abbott's specimens.

Bringing together in tabular form the measurements of the exterior

given by Dr. Abbott and those of Dr. Liitken's No. 8, we have:

Table measurements.

Catalogue
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The last relationship, that of the number and portion of the metaj)o.

phyes is, jierhaps, of little imimrtance, as these processes die away very

gradually and different observers might disagree as to the real number.

In the number of i)halanges, Dr. Liitken's two specimens show a con-

siderable difference, while those of Dr. Abbott agree well among them-

selves. The formuhe (the metacarpals being excluded) are as follows:*

Digits.

First digit .

.

Sccdiid digit

Tliiid digit..

Fourth digit
Filth digit .

.

36049, cT. 36051, ?.

Phalanges. Phalanges.
1 1

36048, cf

.

Liitken's
No. 8, 9

.

Liitken's
No. 3.

Phalanges. Phalanges. Phalanges.
1

j

2

8
,

8 (9) ,
7

5 6 5
2

I

2 2
1 i 1 1

The five skulls agree well in j)roportions, the rostrum being 00 to 61

per cent, of the total length in all. The breadth of the rostrum at its

base, compared with its length, varies from 37.5 i)er cent, in the largest

skull to 40.5 i)er cent, in the smallest. Other proportions may be learned

from the following table of measurements

:

Measurement.

Total length from
tip of rostrum to
surface of occip-
ital condyles

Length of ro.strnni.

Breadth of ro.struni

at its base
Length of temporal

fossa
Vertical height of
temporal fossa. .

.

36050, 9,
Amiran-
tes Is-

lands.

415
253

95

GO

47

56049, r^,

Amiran-
tes Is-

lands.

407
251

95

65

56

36051, ? ,

Provi-
dence Is-

land.

4().'5

244

91

04

53

36031, $,
Alplionse
Island.
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aware, though Wagner, on the authority of Troschel* gives the num-
ber of teeth as 40 above and M bek^w. The name will, therefore, re-

main as a nomen nudum, except for those who regard a name attached

to a plate as having a status in systematic nomenclature. The plate

must have appeared before 1841, and had it been accompanied by a

description, the name would have priority over Gray's aUennatus.\

The skull upon which Gray based his ISleno capcnsu has been consid-

ered by Sir William Flower and myself as specifically identical with his

attenuatus, and as the description was iu)t published until 1805, the

former name, of course, becomes a synonym of the latter.

Gray's Chjmene punctata, X the type-skull of which I examined in the

Liverpool public museum, appears to me to be also a synonym of

P. attenuatus. I did not have an opportunity to count the vertebrae,

however, or to note the relative positions of the foramina, and it is pos-

sible that differences will be found here which are uot correlated in the

sknll. It is also to be noted that in the figure of the exterior published

by Gray, § a band of light color passes obliquely across the back near

the base of the caudal fins, ^o such color-marking is mentioned in Dr.

Abbott's notes or elsewhere, and it may constitute a distinction of impor-

tant, though I am disposed to regard it as an individual variation.
||

* Scbrebcr's Sangethiere, 7- Tb., 1846, p. 332.

t Waguer states (Scbrebcr's .S.'ingetbiere, 7"" Tb., 1846, preface) tbat Weigmaun
(lied before Cfnnpleting bis work ou tbo cetacea for iha SiuKjethierc. Tbe pLato must
bave been issued as early as 1841, however, as Scblegel refers to it iu Ina Ahh a ud-

lungen aiis don Gchicte dcr Zoologie, of tliat date, and assigns to tbe species a skull

in tbe Leyden collection.

t Described in 1865.

^S Catalogue of Seals and Whales, 1866, p. 398, fig. 101.

II
Note,—In my Revision of tbe Delphinidse, p. 61, 1 make tbe statement tbat tbe

genus Prodclphhius is distinguished from Tiirsiops by its /<s.s numerous teeth. The
opposite, of course, is intended.





DESCRIPTION OF NESTS AND EGGS OF SOME NEW BIRDS,
COLLECTED ON THE ISLAND OF ALDABRA, NORTH-
WEST OF MADAGASCAR, BY DR. W. L. ABBOTT.

By Charles Bendire,

Honorari/ Curator of the Ooloi/ical Drjiurtiiunt.

AMONa the interestiug iiiul varied collections of luitural-liistory

specimens lately received from J)r. VV". L. Abbott, were a few nests

and eggs, and the following are believed to be still undescribed and

new to science

:

IXOCINCLA MADAGASCARIENSIS ROSTRATA, Ridgway.

Two nests and eggs of this new subspecies were taken on December
22 and 31, 1802, respectively. The nests are rather slight structures

ami are composed externally of fine rootlets, small twigs, dry leaves, and

plant fibers, and lined with finer materials of the same kinds an<l dry

grasses. Both nests were placed in crotches of thorny shrubs in the

jungle and about 8 feet from the ground. One of them, the type-speci-

men. No. 26200, U. S. National Museum collection, measures 3^ inches in

depth by 4 inches in outer diameter. The inner diameter is 3 inches by

If inches deep.

The eggs. No. 2C199, U. S. National Museum collection, set ^,

measure .90 by .70 and .95 by .71 inch, and No. 20200, a single egg meas-

ures .09 by .08 inch. They are ovate in shape, the shell is close-grained

and rather glossy. The ground color is vinaceous pink and is profusely

spotted and blotched with different shades of claret brown, vinaceous

rufus and lavender, and the markings are heaviest about the larger ends

of the eggs where they form a wreath.

BUCHANGA ALDABRANA, Ridgway.

The collection made by Dr. Abbott contains 3 sets of eggs and 2

nests of this species. The nests are very neatly and fiimly constructed

of small fine twigs well interlaced with each other and are lined with

finer materials of the same kind. They are rather shallow for their size

and are usually i^laced on a horizontal l)ranch of ;t casuarina tree at no
very great height, varying from '> to 10 feet from the ground.

Proceedings National Museum, Vol. XVII—No. 983.

39



40 BIRDS' EGGS FROM ALDABRA ISLAND—BENDIRE.

The type specimen No. 26191, IT. S. National Mnseum collection, taken

November 18, 1892, measures externally 5^ in diameter by 2^ inches in

depth. Inner diameter .3 inches by 1^ in depth.

The shell of these eggs is closely granulated, feels smooth to the

touch, and is without luster. The ground color is a ri(;h cream with a

pinkish tint, and this is sparingly marked with a few scattered spots of

cinnamon rufous and biick-red, and one or two si)ecimens show also a

few lavender dots. Themarkings, few asthey are, are generally heaviest

about the larger end of the ^gg. The measurements of the eggs are as

follows

:

No. 20189, U. S. National Museum collection, set ^, taken December

4, 1892, is 1.05 by .76, 1.04 by .75, and 1.03 by .75 inches.

No. 20190, set §, taken Novem])er 18, 1892, is 1.04 by .74, 1.03 by .74,

and 1.02 by .74 inches.

No. 20191, set, f taken on the same date, is 1.05 by .78 and 1.03 by
.78. In shape they vary from ovate to short ovate.

FOUDIA ALl )ABRA]VA, R i d g w a y

.

This new species is represented by two nests and four sets of eggs.

The nests, considering the size of this bird, are large and well con-

structed; open on the side and partially domed. They are externally

composed of small twigs, some with leaves still attached, weed stems

and coarse grasses, and lined with finer grasses. The entrance is on

the side. The outer diameter of the type specimen, No. 20193, U. S.

National Museum collection, taken December 10, 1892, is 9 by 7 inches,

inner diameter, 3 by 2f inches. This nest was placed in a mangrove.

The eggs of this new species are pale glaucous green in color, unspotted

and elongate ovate in shape. The shell is rather thin and glossy.

No. 20192, U. S. National Museum collection, set ^, taken November

27, 1892, measures .83 by .58, .82 by .59 and .79 by .58 inches.

No. 20193, set f, taken December 10, 1892, measures .79 by .58 and

.75 by .59 inches.

No. 20194, set §, taken November 13, 1892, measures .80 by .50, .81

by .56 and .81 by .57 inches.

No. 20195, set %, taken December 10, 1892, measures .81 by .55 and
.81 by .55.

ROUGETIUS ALDABRANUS, Gunther.

This rail is represented by 2 nests and several probably incomplete

sets of eggs. Nest No. 26180, U. S. National Museum collecticm, the

type taken on December 17, 1892, is very loosely constructed of small

twigs and plant stems, and was placed in a dense clump of long grass

and scrub 18 inches from the ground. The nest measured 10 inches in

outer diameter by 7 inches in depth, and the cavity 4^ by 3f inches in

depth, so that only the head of the female protruded fr(nn the nest as

she sat upon the eggs.
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Nest No. 26179, U. 8. National Museum collection, taken December

20, 1892, is composed of finer materials, principally dry grasses. It

was placed on tlie ground in a cavity of coral rock, which, according to

Dr. Abbott, appears to be the favorite nesting site for this species, the

remaining sets of eggs having all been taken in such situations, these

cavities being usually nearly filled with small twigs and dry grasses,

and the nests were usually concealed by long, tangled bunches of

growing grass.

The shell of these eggs is strong, finely granulated, and moderately

glossy, and in shape they vary from ovate to elongate ovate. The

ground color is creamy white, sparingly dotted with tine spots of liver-

brown, viuaceous and lavender, which are usually heaviest about the

larger end of the egg.

The measurements of these eggs are as follows

:

No. 26178, U. S. National Museum collection, set ^, taken December

22, 1892, 1.60 by 1.19, 1.69 by 1.22, 1.73 by 1.20, 1.69 by 1.23 inches.

No. 26179, set f, taken December 20, 1892, 1.67 by 1.15 and 1.70 by

1.11 inches.

No. 26180, set |, taken December 17, 1892, 1.68 by 1.19 and 1.69 by

1.15 inches.

No. 26181, set 4, taken December 13, 1892, is 1.75 by 1.17 and 1.87 by

1.15 inches.

No. 26182, set f, taken December 18, 1892, is 1.67 by 1.17, 1.65 by

1.05. and 1.68 by 1.16 incbes.





NOTES O^ THE CRABS OF THE FAMILY IJ^ACHID^. IN
THE ITNITED STATES NATIONAL MUSEUM.

By Mary J. Rathbttn,

yiid, Department of Marine fnrertehrates.

In this paper two new genera and eight new species are described.

No attempt has been made to give a complete list of the specimens

in the Museum, Only those described species are noticed for which it

was possible to record new localities or add notes to supplement origi-

nal descriptions and aid in identification. The repetition of matter

which has already appeared in the proceedings of the Museum and

the bulletins and reports of the U. S. Fish Commission has been

avoided. The following is a list of species which appear in this paper.

Those marked with a * are species described by Stimpson, the types

of which were destroyed in the Chicago fire, and which were unknown
from that time until rediscovered by the Albatross:

Leptoi)odia sagittaria, (Fabriciiis).

debili.H, Smith.

Metoporhapllis calraratus, (Say).

Achseu.s tuberciilatus, Miers.

trituberculatus, new species.

Podochela riisei, Stiiup.soii.

spatulifroii-s, A. MilneEilwarrta
* liypoglypha, (Stimpson).
* laiuelligera, (Stimpson).

niacrodera, Stimpson.

gracilipes, Stimpson.

spinifrons, new .species.

Collodea depressus, A. Milne-Edwards,

robustus, Smith,

leptocheles, new species

.

(doubt fulspecies.)

*Batraclionotu8 fragosiis, Stimpson.

brasiliensis, new species,

nicholsi, new species.

Euprognatha rastellifera, Stimpson.

rastellifera spinosa.new subspecies.

gracilipes, A.. Milne-Edwards.

Arachnopsis fllipes, Stimpson.

Apocremmis septemspinosus, A. Milne-Edwards.
Inachoides intermedins, new species.

Anasinius latus, new species.

Eurypodius latreillei. Gu6rin.

Oregonia gracilis, Dana.

Proceedings National Museum, Vol. XVII—
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List of njiecies.

Anamatliia crassa, A. Milne-Edwards.

I

hystrix, (Stimpson).

umbonata, 'Stimpson).

Trachymaia cornuta, A. Milne-Edwards.

Lispognathus tliomsoni, (Norman).

noLOPi.lTES armatus, (A. Milne-Edwards).

Chorinus heros, (Herbst).

Trichoplatus huttoni, A. Milne-Edwards.

Anomalothir furcillatus, (Stimpson).

* Mocosoa crebripunctata, Stimpson.

Sphenocarcinus corrosus, A. Milne-Edwards.

Simocarcinus sim))lex, (Dana).

ECHIN'CECUS pentagonus, new genus and species.

Epialtus bituberculatus, Milne-Edwards.

productus, Randall.

(Antilibinia) dentatus, (Milne-Edwards),

marginatus, (Bell).

nuttallii, (RandiiU).

Pugettia gracilis, Dana.

richii, Dana.

quadridens, (De Haan).

foliata, (Stimpson).

Acanthonyx petiverii, Milne-Edwards.

Neorhynchus dei)ressus. Bell.

Pyromaia cuspidata, Stimpson.

Loxorhynchus graudia, Stimpson.

crispatus, Stimpson

43
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Family InaciitdvE.

Snbfiiiiiily Leptopodiin^.

LEPTOPODIA SAGITTARIA, ( Fal.r i c ins ).

Cancer sdfiitlariuii, Fabuicius, (Entom. Syst., ii, p. 442, 1793).

Leptopodia m<jHtuna, Leach, Zool. Misc., ii, p. 16, pi. Lxvir, 18ir>.—A. Milxe-

Edwauds, Crnst.dll Mexiqne, p. 172, 1878 (partim), ami synonymy, exrept

A. xdfiiitarin, Mlink-Edwahds and Lucas, and L. debiVis, Smith.

Localiiies.

From off Cape Hatteras to the Caribbean Sea; ['. S. Fish Commission steamer

Albatross

:

Cat.
No.
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shorter in the west coast forms. Those of the first pair are from G to

7.^ times the length of the carapace, while in the Atlantic species they

are from 8 to S| times the length of the carapace. The rostrum is

shorter in the specimens of L. dehilis in this collection than in most

of those of X. sagittaria. The rostrum is usually about the same
length as the carapace or exceeds it but little, in two instances

reaching a length of li times the carapace. Prof. Smith, however,

describes the rostrum of L. dehilis as about twice as long as the

posterior portion of the carapace.

In our specimens the surface is more pubescent than in L. sagittaria.^

esi^ecially the chelipeds of adult forms, and the carapace is usually

more swollen at the branchial regions and the rostrum more upturned.

A. Milne-Edwards considers the Leptopodicv from the west coast of

Mexico and Central America as tlie same species as those from the

east coast, setting aside as distinct the Cliilean form, the L. sagittaria of

Milne-Edwards and Lucas, and calling it L. modesta; consequently his

insertion on the same page of the L. sagiftaria of IMilne-Pxlwards and
Lucas in the synonymy of Leptopodia sagittaria is erroneous. Some
of the specimens from the Gulf of California so resemble the figure

given in d'Orbigny's "Voyage" that it may be proved that a single

species inhabits the west coast of America, which, in the present

state of our knowledge, it seems best to consider distinct from L.

sagittaria.

The following are the dredging stations at which this species was
obtained

:

Cat.
No.
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tubercle, :iih1 there is a iivanule in IVoiit of tlie aiiiile of the buccal

cavity. The lostiuni bears lour or live slender spines, Avhieli i)rojeet

outwardly in an alternate series Iroin the ojiposite sides of the lower

surface; they are not always apparent in snnill s[)eciniens; two of these

spiiu's are near to,uether close to the extremity, and sonietinu's give the

rostrum the ap[)earauee of being- trilid at the extremity. The basal

autennal joint has a spine below midway of its length and another at

its outer distal angle. The two last segments of the abdonuMi in the

male are coah'sced; on the sternum, in front of the abdomen, art-

two or three spines on either side, which form converging lines parallel

to the ternunal segment of the abdomen. The second, third, and fourth

segments in the female abdomen are \ery short and about ctpial in

l(Migth; the last three segments are coalesced. The merus of the

niaxilliped is longer and less deeply cut than in A. Milne-Edwards's

figure of .1/. JorJiciilafti,s : the tirst Joint of the i)alpus is also nuich

longer.

C'helipeds in the male stout. The ischium and merus have sharp

spines on the outer margin wliich beconu' obsolete near the carpus;

they have small spines on the iniu'r lower nuirgiu, and the merus has

one long spine ;it the end of its upjjer surface. The cari)us has a series

of ahari) spines on its inner and outer margins, and one near each

extrennty of its upper surface. The manns is broad and inllated, with

long spines ;ibove, and short ones below interspersed with long hairs.

Fingers about as long as the palm; the [)reluMisi](^ edges ;ire furnished

Avith truncate denticulate teeth except ;it tlu^ extremities, where the\

become closely lifting triangular teeth. The clieliixnls of the female

are much feebler, the lingers much longer and more gaping, with shari)

spines on the i>reliensile edges.

M'rasine III cuts (of ;idult male):—Length ol' carapace and rostrum,

lO.o mm. ; length of rostrum, 1 1 : width. S.L'; length ofcheliped ;d)out 21.5.

J.octililiefi.

Otr C:ipt« Hatteras, N. C, lat. 85 08' 80" N., long. 7.">^ 10' W.. lit latliouus. o;ra.v

sand, station 2r>!l(i; V. S. Fish Commission stoanuT Alhotross. 188.5; 1 foniale

with o.ujis (18068).

OtV Capo Foar. N. C, lat. :?8 ' 87 80' N., long. 77 ' 80 80 \V.. 11 I'atiionis, coarse

yellow sand, brokon sludls, station 2017; 1 male (18000).

Middlo 8onnd, near Wilmington', N. C ; U. 8. Fish ("onnnission. K. K. Kaill.

April 18, 1880; I male (1884).

Key West, Fla.; U. 8. Fish Conunissioii steamer AlholroKs, Mar. J", 188(>; 1 male

(11385).

Marco, Fla.; U. 8. Fish Commission schooner (liiimpii.-<, Feb. 1.'5, 1880; I lemalo

with eggs (15828); H. Hemphill, 1885; 1 female with eggs (18070).

Charlotte Harbor, Fla. ; Union College collection (7t>7) 1 female.

8arasota l?ay, Fla. ; Union College collection (087) 4 males, 8 females.

\Vest Florida; Henderson and 8impsou; 1 male, 2 females. 2 yonng (18071).

Olf Mobile Hay, Ala., lat. 20^^ 24' 80' X., long. 88^' 01' W., 35 fathoms, yellow

sand, black specks, station 2888; l'. 8. Fish Commission steamer AlhutroH".

1885; 1 nnile (0005).
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ACH.i:rs Ti:r.i;K('ii,ATrs, Micrs.

Achtviis tit.bercnh(tiis, MiKUs. rroc. Zool. Sue. Loiulon. \^. l'r>, ISTii.

—

Oimmaxn, Zool.

Jiihrb., vu, 1, p. 'M, 18!);i.

To this species I have referred a single, imperfect, dried specimen (No.

1807L*) from Japan, collected by the l\ev. TI. Loomis. The caidiac and
gastric tnbcrcles are grannlate at tlie summit ; there is a small low tuber-

cle on the branchial region near the inner angle, and another near the

posterior margin. The hepatic region is swollen ; its i)r(»jcction is broad,

granulate on tlie margin, and sonu'what bilobate; from it a granulate

ridge runs diagonally to the posterior extremity of the superior orbital

border. The inferior surface of the carapace bears several tubercles

and granules near the nuirgin. The rostral teeth are granulate and
curved inwards, so that the interspace is almost oval; rostral grooves

deep. Second joint of antenna not quite equaling the rostrum. Eye-
stalks stout, bearing a small tubercle above near the extremity.

Abdomen of male very broad; terminal segment narrowing toward the

l)r()xinnd end, distal angle bearing a smooth prominence; distal margin
arcuate in its middle half.

Chelipeds very large. Merus much larger than the palm, spinulous

on the margins and with a large lobe at the distal end of the outer sur-

iac©. Carpus spinulous on inner margin, a few tubercles on proximal
half of outer surface, and a tuberculous lobe at the articulation with

the manus. jNIanus intlated, spinulous above; palmar portion exceed-

ing the pollex but little; digits with a longitudinal sulcus ou the outer

surface, prehensile edges toothed and fitting together. The ambulatory
legs are for the most i)art missing. The dactyl of the last pair is long

and slightly curved.

M('((Nure)ii(iit.s.—Length of earai)a('e, l.'> mm.; wi<lth, l(>.."i; h'ugth of

dactyl of fourth ambulatory leg, (I.

This individual corresponds ti) Miers's brief description taken from

imperfect specimens, excepting that he defines the eye-i)eduncles as

smooth. In the specimen at hand, the tubercle at the tip is so incon-

spicuous that it might ha\e been overlooked.

ACILEl'S TKITUHKRCrLATlT.S, now spccios.

Carai)ace narrower tliau in A. yVfy>o«/c».s', not constricted behind the
orbital area; regions well marked but not i)rotuberant; gastric and
branchial regions smooth; cardiac region with three low tubercles, the

posterior one on the median line; hepatic region with a broad obtuse
prominence, llostral lobes spinulous on the margin, separated by a
V-shaped sinus which is narrower than either lobe. Kostral grooves
deep. Eye-peduncle with a sharp pointed tubercle on the ui)per side

near the cornea. The peduncle widens toward the ccn-nea, which is very
oblique, directed downward and inward. Second Joint of the antenna
equaling the rostrum. The abdomen of the nnde is narrower than in

the specimen I have named ^1. tubcrcuhitfis, and does not widen at the
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terminal sej^meiit us in that species. The clieliped is of moderate size,

sinniUons. The i)alin is nuitihited. The lingers have thin outer mar-

i;ins, eoneave surfaces, and denticuhite inner edges. The first pair of

ambuhitory legs is nearly fonr times the length of the carapace, the

second i)air bat little shorter than the first, third and fourth pairs

nearly equal in length, the last pair a little more than twice as long as

the carapace. The dactyli oi the last two pairs are falciform.

MeaNuremcnt.s.—Length, 10.5; width, 7.5 mm.
Locality.—Kaiiada Bay, Japan; dredged in 10 fathoms, nuid; 1

male(144G3).

This species approaches ^4.. lacertosus, Stimpson, in having no spines

on the carapace and in the form of the ambulatory legs, but that species

is narrower, without tubercles on the gastric; region, or a tubercle on

the eye.

rODOCHELA RII.SEI, St i lup.son .

Podocliela riisel, Stimpsox, Ann. Lye. Nut. Hist. N. Y., vii, p. 196, j)!. ii, lij;'. 6,

1860.—A. Milne-Edwauds, Crust, du Mexi(ine, p. 193, j)!. xxxv, fig. 1,

1879 (reisei).—MmRS, ChaUen(/erRej)t., Zool., xxii, ]). 11, 18S6.

Podnuema riisei, Stimpsox, Bull. Mus. Comp. Zool., ii, i>. 126, 1870.—Mii:i:.s, .lour.

Liuu. See. London, xiv, p. 643, 1879.

Cori/rhnucliKS riisei, Kixgsley, Anier. Nat., xiii, ]>. '>&, lS7!t; I'loc. Acad. Nat.

8ci. Pbila., xxxi, p. 384, 1879.

The basal an tennal joint is much more dilated at the posteroexternal

angle than is represented in A. Milne-E<hvards\s figure.

Measurements.—Length (of male), 14.G mm.; width, 11. L*. Length (of

female), 17.8; width, 13.8.

Localitic.'i.

Pensafola, Fla., 3 to 4 fathoms; James E. Benedict, July, 18!»3.

Gulf of ^Mexico aud Caribbean Sea at the fidlowiug stations of the steamer

Albdtrusfi:

Cat. No.
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posterolateral margin. A tubercle iu P. spatuUfrons takes the place of

tbe pterygostoiiiiaii ridge in P. riiscl. In the male the manns is swollen,

and the lingers are slightly gaping. The sternum and abdomen are

nuich like those of P. riisei.

Measurements.—Length (of male), 13 mm.; width, 0. Length (of

female), 20; width, 16.

Localities.

Harbor Key, Florida; riiioii College Collcctiou (S13). J.nbt'lcd /'. riisei.

Marco; 11. Heuiphil], (15161).

Sarasota Bay, Florida; Uuiou College CollectKni ((iK!, 7(»!^). Labeled 1'. riisei,

PODOCHELA HVPOGLYPHA, (St i mpsoii).

Podonema hyi)oglypha, Sti^ipson, Bull. Mn.s. Coinp. Zool, ii, ]>. Vll, 1870.

Fodorhrla hi/poylyj^ha, A. Milnk Edwards, op. cit., p. l'J4, 1879.

Meusurements.—Length (of male), 20; width, l4 mm.

Localities.

Key West, Florida; D. S. Jordan, Dec., 1883 (15162).

Cedar Keys, Florida; Lieut. J. F. Moser, U. S. N., V. S. Coast Survey steamer

Bachc, Feb. 1887 (18074).

West Coast t)f Florida; Henderson and Simpson (18075).

PODOCHELA LAMELLIGERA, (St imp son).

PodoiicitKi himelligera, Stimpsox, Bull. Mus. Comp. Zool., ii, ji. 126, 1870.

rodochcla lameUifjera, A. Milnk-Edwards, op. cit., p. 193, 1879.

Tills species is readily distinguished from the foregoing. The rostrum

is narrower and pointed, though hollow underneath. The basal anten-

nal Joint has a small acute tooth i)rojecting forward from its anterb-

external angle; the laminiform margins are very prominent, especially

the inner one, which is deepest at about the middle of its length, at

which point there is a transverse crest on the joint. Tlie partition

between the antennular fosste is i)rolonged downward at the middle in a

sharp tooth. The two small tubercles present in the preceding species

at the extremity of the epistome are in P. JumeUujera much enlarged,

forming large triangular laminiform projections, the anterior one not far

behind the orbit, the posterior one lower down. The hepatic jjrojection

foiiiis a slender spine. The angle of the buccal cavity is cristate and
the pterygostomian crest bears a large tooth in the middle of its length.

At the base of each cheliped there are two thin plates projecting down-
ward and inward, and two on the sternum at the extremity of i\\e male
abdomen. The sternal plates are broad, thin, bearing si)inules, their

]i()sterior margins turned downward and overlapping the next plate.

The coxal joint of each ambulatory leg is furnished on the lower side

with a cup-shaped expansion.

Measurements.—Length (of male), 18 mm.; width, 12.5; length of

cheliped, about 18. Length (of female), 20; width, 16; length of

cheliped, 23; length of first ambulatory leg, 60; length of merus, 20;

Proc. N. M. 94 4
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carpus, 7; propodiis, 25; dactyliis, 0; length of second ambiilatoiy leg,

42; length of ni(nnis,17; caipns, 7; pi(»i)()dns, 1.'^; dactylns, 3.5; length

of third anibnlatory leg, 35; length of uierus, 13.2; carpus, G.5; pro

podus, 10; dactylus, 3; length of fourth ambulatory leg, 32; length of

merus, 11.3; carpus, 0; propodus, {); dactylus, 2.7.

This s})ocies was collected in tlie (lulf of Mexico and Straits of Florida

by the steamer Alhatros.s, 18S5, as follows:

Cat. Tf0.

1807G
18077
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Localities.

Off .South Carolina to the Gnlf of Mexico aud Caribbean Sea, U. 8. Fish Coimiiisslon

steamer Alhaiioss, 1884-1886, at the following stations:

Cat. No.
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merusof fourtliambulatoryleg, 18; carpus, 10; propodus, 13; dactylus,

4; leiigtli (of female), 1*4; width, lO.o. Leugtli (of female), 21; width,

13.5; length of rostium, 5.

Localities.

"West Indies au<l Caribbean Sea; U. S. Fish Coniniission steamer AlhatrosH, 1884,

1885, as follows:

Cat. Xo. Station.

6945
9510
18094

2167
2337
2354

Lat. N. Long. W.

23 10 40
23 10 39
20 59 30

82 20 30
82 20 21

86 23 45

Fathoms. Nature of bottom. Sex. Date.

201
199
130

Co.
Co.
Co.

1 ? May 1

1 d Jan. 19
1 ? 22

Subfamily Inachin^.

COLL()DE8 DEPRESSUS, A. Milne- Edwards.

CoUodes depressus, A. Mii.xe-Edwards, Crust, du Mexique, p. 176, pi. xxxii, fig.

4, 1878.—Smith, Proc. V. S. Nat. Mas., vi, i)p. 5, 8. 1883; Kept. U. S. Fish

Commr. for 1885 (1887), p. 621.

Measurements.—Length (of largest male), 14; Avidth, 11.5. Length

(of largest female), 12; width, 0.7 mm.

T^ocalities.

Off Cape Hatteras, N. C, to the Cnlf of Mexico; T^ S. Fisli Coniniission steamer

Albatross, as follows:

Cat.No.
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COLLODES LEPTOCHELES, now specios.

CoUodcn rohustiis, Smith, of the Athiiitic coast of North America, is

replaced in the Gulf of Mexico by a closely allied species. The cara-

pace is similar iu shape to that of C. r<>bi(,sti(s. Surface tuberculous, with-

out spines. Rostrum divided by a V-shaped notch into two acute teeth

shorter than in C, rohustus, their outer margin convex. Postorbital

tooth broad and long-, much exceeding the eyes. The abdomen of the male

is broader than in C. rohustus, constricted at the fifth segment 5 a small

spine or tubercle on the first segment, and a long spine on the fifth

directed downward and backward. The appendages of the first seg-

ment are more divergent than in C. rohustus, and more slender at the tips.

There is a small spine on the fifth segment in the female. The cheli-

peds are weak in both sexes, about as long as the carapace; mauus
slender, fingers as long as the palm. Ambulatory legs stouter than iu

C. rohustus, the first and second pairs nearly equal in length, the second

often exceeding the first, about twice as long as the carapace; dactylus

of last two i^airs longer than the ijropodus. The color in alcohol is a

pale ecru, while C\ rohustus is yellowish.

Measurements.—Length of carapace (of male), 16.5 mm; width, 12.7;

length of cheliped, 17 ; length of first ambulatory leg, 34.7 ; second, 35;

third, 31.5; fourth, 30.7; length of propodus of third ambulatory leg,

6.5; dactylus, 7.2; length of propodus of fourth ambulatory leg, 6.7;

dactylus, 7.7. Length of carapace (of female), 17.5; width, 13.2; length

of cheliped, 17; length of first ambulatory leg, 31.5; second, 35; third,

32.5; fourth, 30.

Locartties.

Fivo statious iu the Gulf of Mexico, as follows;

Cat. No.
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MfasiircDieiifs.—Length (of male), 0.5; width iit bianchinl regions, 4.5;

width at hepatic regions, o.O mm.
Locality.—Jj-At. 29° 30' K., long. 112o 40' W., 45 fathoms; Lieut.

Comdr. IL E. Nichols, F. S. N.; 2 males, 2 immature females (18104).

BATEACHONOTUS FRAGOSUS, Stimpsoii.

ZooL, J I, ]i 122, 1870.—A.Batrnrhotiotiis fragosus, SriMi'Sox, Bull. Mns. Coiiip

MiL.\K-Ei)WAi{i>s, o}). cii., p. 180, 1879.

Stirapson's description was made from a single specimen. The basal

joint proves to have a terminal spine. The four ])rotuberances of the

carapace and also the fust abdominal segment are each terminated by
a spine in the males, and there are two large tubercles just above the

posterior margin. In the females, of which there are two of smaller

size than the males, but bearing eggs, the cardiac prominence is con-

spicuously rounded, granulous, witiiout a spine; the first ambulatory
leg is but very little longer than the second and about one and a half

times the length of the carapace, while in the male it is more than twice

as long as the carapace.

}[eaHurements.—Length (of male), 7.<S; width, 7. Length (of female),

5.3; width, 4.2 mm.
This species was collected by tiie Albatross at two stations in the

Gulf of Mexico, as follows:

Cat. No.
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BATRACHONOTUS NICHOLSI, new species.

Female: Eegions of carapace deeply marked, elevated jiortious with
coarse tubercles iiueqaal in size; a tubercle on the summit of each
branchial region is larger thau all others, resembling a short, stout

spine. The depressions of the carapace are smooth. The short rostral

teeth are slightly longer than in the preceding species and the inter-

space ecpials the tooth in width. Postorbital tooth shorter than the

ocular peduncle, as in the genus. Hepatic region advanced, subrect-

angular, the anterior margin almost at right angles to the median line.

On the margin there is a tubercle at the hepatic angle, one on the

pterygostomian region and two or three on the branchial region. Ridges
of the basal antenna! segment tuberculous, the terminal spine blunt,

curved, and more produced than in other species, in this respect 'A\)-

proaching the genus ^«t2)ro^»a^//rt. Inferior surface tuberculous. Che-

lil)eds tuberculous, the tubercles becoming spiniform on the inner mar-
gin of the merus. The first ambulatory leg (the only one attached) is

a 1 ittle more than one and a half times the length of the carapace ; the
dactylus is long, nearly equaling the propodus.

Measurements.—Length, 5.3 mm. ; width, 4.4.

This species is represented by two small dried specimens, females,

from the Gidfof California, hit. 29^ 30' K, long. 112° 40' W., 45 fathoms,

collected by Lieut. Commander H. E. Nichols, IT. S. Navy. (18107).

EUPROGNATHA RASTELLIFERA, Stimpson.

Euprognaiha rastellifera, Stimpson, Bnll. Mus. Comp. Zool., ii, p. 123, 1870.—A. Milne-
Edwakds, (>j). cit., p. 183, pi. XXXIII, lig. 2, 1879.—Smith, Pror. I". S. Nat. Mus.,
in, p. 415, 1881, and vi, p. 9, 1883; Rept. U. S. Fish Coinr. for 1882, p. 347, ])1. i,

figs. 3, 3a, 1884; op. cit. for 1885, p. 621, 1887.

Collected by the Albatross at the following stations not before

recorded

:

Cat. No.
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frontal region is more constricted behind the supraorbital spine. The
nicral Joints oC the ambulatory legs bear small spines.

Si)e('imens from several stations off llaAana agree in the above vaii-

ations; also a small specimen from station 2313, off South Carolina. On
the other hand, a male from station 2042, off Carysfort Keef, is typical

in form, the dorsal prominences being- reduced to tubercles. In a spec-

imen from station 2153, 2^ miles northwest of Havana Light, the orbital

spines are broad and triangular, as in tyi)ical E. rasteUifcra, but the

remaining spines are long and slenfler, and the legs are spinous.

MeasuremenU.—Length (of male), mm.; width, O.S; length of

cheliped, about 14.5; of tirst ambulatory leg about 22. Length (of

second male), 0.7; width, 7,G; length of cheliped about 1G.2; length of

secon<l and)ulatory leg about 19; third, 17; tVmrth, 15.

Lovaliiics.

Cat. Xo.

7784

9441
181(18

18109
9881
9528
9529
9531

Stiititm. I.at. >.

2164

2.31.1

2342
TMh
2;J4G

2347
2348
2349

23 10 39

32 53 00
23 10 39
23 10 40
23 10 39
23 10 39
23 10 39
23 10 40

Bottom

.

i
Fathoms.

82 20 29

77 53 "go

82 20 21
82 20 15

82 20 21
82 20 21
82 20 21

82 20 15

90
201
184
200
21

G

211

182

Temp.

°F.

Materials

Co

ci'8. S. bk. Sp. brk. Sh
Co
fne. sy. wh. Co
Co.--"-

Co
Co
Co

Date,
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ARACHNOPSIS FILirES, St imp sou.

Artichtiojiiiis Jilipes, Stimpson, Bull. Mas. Comp. Zoo]., ii, p. 121, 1870.—A. Milxe-

Kdwahds, o]). cit., p. ISl, ])1. XXXIII, tig. 1, 1879.

Localitien.

Straits of Florida and (inlf of ^Mexico; 1'. S. Fish C<iuimission steamer Alh(itrosti,a,ii

follows:

Cat. Xo.

18113
18114
18U5
18116
18117
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Measurements.—Lenj>tli of carapace, 5.8 mm. ; width, 4.2; approxi-

mate length of chclipcd, 0.5; of second ambulatory, 10.7; third, 9.5;

fourth 8.

Locality.—Dredged off Kio Janeiro by Mr. Kichard liathbun in the

Hartt explorations of 1875-'77.

This .species resembles T. ohtnsiis and /. Ja'ris in its thick rostrum, but

it differs from all described si)ecies in its smooth dorsal surface, even

the cardiac region being without a tubercle.

ANASIMUS LATUS, new species.

Carapace almost as broad as long, elevated on the median line, the

posterior half semicircular in outline, the anterior half broadly trian-

gular. Surface covered with tubercles unequal in size. There are live

nu^lian spines; two gastric, the x>osterior the larger, one large on the

cardiac legion, one very small and pointing backward on the intestiual

region, and one long acuminate spine directed backward at the distal

end of the first abdominal segment. The anterior gastric median

spine is one of a transverse row of five. lu front of the extreme

spines of this row are two longer and sharper. Ou the branchial

region there are three small s])ines forniiug a triangle. There are

three antero-lateral spines, one on the hepatic region and two on the

branchial region above the base of the cheliped. The rostrum is short,

sharp, triangular, and upturned. The supraorbital spines are promi--

nent, separated by a deep dei>ression. The postorbital spines are long,

exceeding the eye in large specimens, much less conspicuous in small

specimens. The basal antenna! segment is long and nai'row, terminat-

ing in a spine, and with a stout spine in front of the eye pointing down-

ward and forward. The tlagellum is short, its second joint not attaiu-

iug the end of the rostrum. The pterygostomian region has a row of

spines and spinules which is continued to the anteunal segment and

includes a long spine at the angle of the buccal cavity. The merus of

the maxillipeds is strongly cordiform as in A.fugax. Sternum and abdo-

men tubereulous. Abdomen of female with median tubercles on the

third and fourth segments.

Thechelipeds in the male are a little nmre than twice the length of

the carapace; ischium, merus, and carpus tuberculous; merus cylindri-

cal; propodus swolhni, palm .shorter than the pollex, with fine scattered

tubercles. Digits slender, curved inward, gaping at base only, their

fine regular teeth in contact. In the female the chelipeds are a little

longer tlian the carapace, are much smaller than in the male, ami the

fingers touch throughout their length. Ambulatiny legs all very long,

slendei-, cylindrical, armed except the dactyli with numerous small

ai)pressed spines; propodi and dactyli with a double fringe of hair.

Young individuals are narrower, with proportionally longer dorsal

spines and rostrum and shorter ])ostorbital spines.
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Measurements.— JjQu^iXi (of large male), 25.5 mm.; breadth, 24;

length of cheliped, 58; leugtU of first ambulatory leg, lOG; length (of

youug male), 11; breadth, S.

I.ocalit'x'fi.

Oft' Soiitli Caroliua to tlm Gulf of Mexico ami Caribbean Sea, as follows:

Cat. No.
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Localities.

Alaska ; Dall colle«-tit)n ;

Cat. No.

147e,';

14707
1471«
14770
12510
•l-.'4iUi

147i;f

1 no:!

147(;!»

•U7(l-J

14700
14708
i:ii;!2

1470G
12,')01

12105
14711
14704
147(i8

14712
12517
14771
14714

Locality.

Anchorages Cape Etolin, Niiiiiviik Tsland
Ky.ska Harltor
Bin of Ishiiiils, Adakli
NazMii r.a.v, .\tka
Otl' Iiiia^ua I'iniiacle,("ai)tMiir.sl!av, Uuala.ska
Hctkotlsky Bay .'

I'ort. Lc vaslicil'

Otr KoMiul Islaud, Coal Harbor, l'iij;a

Po].otV Strait
Saiiliorii Harbor, Najrai
Aiicliorane, Big Koiiiiishi lNlai:<l. iSliiiuiagiiis.

I'ort M.ill.r :.-..

.Scniidi Islauiks

(."liajat'ka Cove, Kadiak
("liajafka (,'ove, Kadiak
Ciiiiiiak T.ay, Kadiak
Kachckuiak Bay, Cook's Inlet
I'ort Etches ...'. •-

AVcst side of Middlctou Ishind
Litiiya Bay
(Iraiiito Covo, Port Althorp
Sitka Harbor
Sitka

Fathoms.

7-14
iMG
10-16
8-20
15-25

8-9

Nature of
bottoiii.

St.

M.S.
M. S.

S.

Sh. G.

s.'st.

low water
e-20 ! S. K

15
i

S.

12-28
! Ct.

12-14 1 M. S.
15-20

20-60
5-18
10-12
6-9

15

G.

sdy. M.

G.'s!'"

G.M.

I?('riii<f Island; L. Stojneger; young spociiiieiis (lo.">10) ; N. Grebnitski (14716).

McMizics 15ay, Discovery Passage, 15, C, latlioni.'*, soft bottom; Lieut. Coiudr.

II. K. Nichols, IT. S. N., U. S. C. S. S. Ilaxxhr (0778).

I'ort OiTharcl, Pnget Sound; O. B. Johnson (141)71).

ANAMATHIA CRASSA, (A. Milne- K d w a rd s ).

Plate I, tig. 4.

Amuthia crasm, A. MiLNE-Ei>w.\ki>s, op. eit., p. 203, PI. xxviii, fig. 2, 1879.

Amaihia a(j<tssi:ii, S.mitii. Bull. Jlns. Comp. Zool., x, p. 1, pi. ii, iigs. 2, 3, 1882;

Proc. U. S. Nat. iMus., vi. p. 3, 1883; Kept. U. S. Fish Coniinissioner for 1882,

p. 340, 1884.

Jvamatkia atjassizii, Smith, Proc. U. S. Nat. Mus., \ii. p. 403, 188.'); Kept. U. S.

Fish Coniinissionor for 188;"), p. 624, 1887.

Several large specimens wero dredged at station 2()()5. A female

gives the following- measurements in millimeters: Length of carapace,

including rostral spines, 77; length of carapace, excluding' rostral

si»incs, 70; width, including s])ines, 50; width, excluding spines, 57;

length of cheliped, 107; length of first ambulatory leg, 109; second,

1G4; third, 140; Iburth, 132.

Localities.

Oft' tke eoast of Soutli Carolina and I'^lorida by the IT. S. Fish f'oniniission stoanier

Albatross as follows

:

Cat. No. Station. Eat. X.

11213 2024

11.Wi



1894. rROCEEDINGS OF THE NATIONAL MUSEUM. 61

ANAMATHIA HYSTRIX, (Stimpsonj.

Amailua hi/strix, Stimpson, Bull. Miis. Coiup. Zool., n, p. 124, 1870.—A. Milnk-
EnwAKDS, 0/;. ci7., pp. 131, 200, pi. xxviii, fig. 1, 1879; Bull. Mus. Comp.
Zool., VIII, p. 2, 1880.

Anamathia hystrix, Smith, Eept. U. S. Fish (loiuuir. lor 188.^), p. ()2() (1887;

Briefly characterized by Stiinpsoii as bearing- si close resemblance to

A. rissoana, but differing- in liaving- ibur instead of three spines on the

gastric region. Tlie specimen at hand is the same species as that

figured by A. Milne-Edwards, but differs in having much longer spines

and in the greater divergence of the rostral horns.

Locality.—Two and a half miles northwest of Havana liglit, ."587

fathoms, coral, temperature 49^, April 30, ISSi, station 21.52, steamer

Albatross; one immature female (OO-tO).

Measurements.—Length, measured from between rostral horns, 16

mm.; length of horns, 17.5; width without spines, J2; width with

spines, 27; distance between tips of horns, 13.

ANAMATHIA UMBONATA, (St imp (sou).

Plate I, Figs. 1-3.

Scijra iimbonaia, Stimpson, Bull. Mus. Comp. Zool., ii, p. 115, 1870.—A. Milxe-
P^DWAitos, Crust, (lu Mexicpio, p. 87, 1875, pi. xxxi a, fig. 5, 1880; Bull. Mus.
Comp. Zool., VIII, p. 2, 1880.

Scyramaihia umbonata, A. Miia'e-Edwauds, Comptes Keudus, xci, p. 35(5, 1880.

(See Sars, Deu Norske Nordhavs-Expcilitiou, xiv, Crustacea, i, j). 7, 1885;

also Smith, Rept. U. S. Fish Commr. for 1885, p. 625, 1887).

At Station 2415, oft" Georgia, -were found four specimens of Stimpsou's

lSeyr(( iimhonata. The protuberances of the cara])a('e are as described

by him. The rostrum is comjxjsed of two slender divergent horns. The
basal antenna! joint is concave beneath, rather narrow and unarmed,
except for the blunt tooth at the antero-external angle. The surface is

covered with a dense coat of broad seta^ similar to those described by
Sars as occurring on Scyramathia carpenteri. The legs are bordered by
longer club-shaped seta', while thc^ gastric region and the margins of

the rostrum and branchial regions are furnished witli long slender hairs

curved at the tips. There is a prominent i)ra'orbital spine and a post-

orbital lobe.

The four specimens in the Imul are alike in all essential particulars.

Three are females, two of them bearing eggs, and the fourt-h is a s.nall

male. In the latter the rostral horns are more divergent. The largest

female has a total length of 20 mm.
Three other specimens occur at station 2068, off" Fernaudhia, Florida.

The ambulatory legs of all are longer and more cyliiulrical than in the

individuals from station 2415. One (which I will call A) is a male,

26.5 mm. long. This also is a typical umbonata as regards the orbits and
ornamentation of the carai)ace, and is apparently mature, thechelipeds

being elongate, about li times the length of the carapace, the propo-

dus much longer than the merus and strong, its margins thin and sub-

parallel; fingers gaping- for their basal half, dactylus with a basal tooth.

Ambulatory legs with the club-shaped setic reduced in size.
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The largest specimen (C) from this station is au ovigeroiis female,

31 mm. long-. The carapace is much swollen and smoother than in those

above described. There are bnt three ilat-topped protnberances, the

cardiac and anterior branchial; their flattened tops are smaller than

their bases. The other prominences are simply tubercles, the gastric

one being elongate and smoothly rounded. The marginal spines are

tapering, and not broad and flat as in the specimens from station 2415,

the hepatic spine not erect but directed outward and slightly forward

and upward, and the branchial spine directed not forward but outward
and sliglitly upward. The ambulatory legs are conspicuously clothed

witli long slender bristles among the short seta3.

These characters are sufficient to maketliis spe('imen si)ecifically dis-

tinct from those described above, were it not that the tlurd specimen

(B) from this dredge haul is intermediate in character. It is a male,

28 mm. long, but with the chelipeds not strongly developed. The pro-

tuberances of the dorsal surface are as iu C, excepting that the flat-

tened tops of the three prominences overhang tlieir bases. The mar-

ginal spines are as in A. The ambulatory legs are as in C, and the

carapace lias more long flue bristles than in any other specimens.

In (lig. 3) the orbits are widely open, more so than in A. cra-ssn

(fig. 4); there is in fact no upper surface to the orbit. The outer

snrface of the postorbital lobe is flat, and it is directed forward or in

a line almost parallel to the median line. The pra»orbital spine is

directed well outward; its posterior or outer margin is concave, directed

strongly inward from the tip and then slightly outward. In A (fig.

1) the outer margin of the postorbital lobe is inclined strongly inward;

the outer margin of the pr;ieorbital spine is directed slightly inward

from the tip and is convex posteriorly. This disposition of the orbital

spines necessarily makes the opening of the orbit narrower as seen

from above, especially at the posterior en<l where the narrow sinus

gives it an appearance similar to that seen in A. carpenteri, which Prof.

Sars c(msidered to be allied to the genus Hi/aHtcnus (see fig. 5, H.

lontjipcs). In the orbits of B (fig. 2) the intermediate character is

again seen, the jjostorbital lobes resembling those of A, the prseorbi-

tal spines those of C.

A. carpcntcrl (Norman) is more i)yritoriii than A. umbonato, narrower

anteriorly, and the pr;eorbital spine is redaced to a lobule.

^Icasurcmcvts in miUtmvttrs.

Sex
Stat ion

Total length of carnpni o
I,cii;;tli i>f rostral siiiiii'. iiisidt! iiu

Total width of (araiia<'c

Width witliout siiiiics

Lcn-tli of <li(lii)i-d

I.ciiiitli of first ainhulatoiy lej;...

Lciijrth (d' second ainlmlatory leg
Length of Ihiid anil)ulatoiv leg..

Lengtli (d'.foiirth a.iibulatory leg.

d"(A)
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Orbital Variations of Anamathia.

Figs. 1-3. Orliit ami rostrum of Anmnafliiu umbouuta X 3^.

Fig. 4. Same of Anamathia crassa X If.

Fig. 5. Same of Hyastenus longipes X If.
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TEACHYMAIA CORNUTA, A. Milne- Edwards.

Trachjimaia cmnntta, A. Milne-P^dwards, Crust, dii Mexiiine, I, p. 'A~>'2, ])1. x.xxi

A, lig. 2, 1880.

The single specimen collected by tlie Albatross is larger than that

tigured by A. Milne-Edwards. The carapace is rough Avith sjiiuules,

and covered with soft bristles. The four spines on the gastric region

form a transverse diamond; there are two median spines close together

on the cardiac region ; five sj^ines on the branchial region, three near

the inner margin and two near the outer; one hepatic and one subhepatic

spine. On the posterior margin of the carapace is a line of twenty-five

small spines terminating above the first ambulatory leg; of this row the

median spine and two near the middle are larger than the others. On
the margin of the branchial region there is a line of four spines extend-

ing forward from above the first ambulatory leg. On the pterygostomian

region there is a cluster of four spines. The rostral spines are longer,

more slender, and more divergent than in A. Milne-Edwards's figure.

The x^i'icorbital spine is acuminate; the postorbital is long, projecting

laterally nuich beyond the eye. The eyes are large and flattened

almost in a horizontal direction. There is a large suborbital spine, and

a spine at the angle of the buccal cavity. The basal antennal segment

bears a terminal and one lateral spine; the secondjointof thefiagellum

reaches half m ay to the end of the rostral spines, while the remaining

portion of the flagellum exceeds the rostrum by half its length. In the

abdomen of the male the first segment has three spinules transversely

arranged; the second has two median and one lateral; the third and

fourth have a median tubercle. Sternum with four spinules in front of

the abdomen.

The chelipeds are nearly twice the length of the carapace; ischium,

merus, and carpus spiny. Manns broad; upi)er margin with a small

spine near the carpus and at a little distance a minute spinule visible

with the glass; lower margin with a tooth near the articulation. Fin-

gers flattened laterally, broad, toothed on the prehensile edges, acute,

narrowly gaping for half their length. Ambulatory legs slender, with

scattered bristles, the first nearly three times the length of carapace,

the fourth about one half the length of the first. Other legs missing.

Measurements.—Length, 18 ram.; width, without spines, 13; length of

rostral horns, 3.2; length of cheliped 33.5; length of first ambulatory

leg, 52; length of fourth, to articulation of dactylus, 21.

ivoca^i/^.—Little Bahama Bank, lat. 27° 22' N., long. 78° 07' 30" W.,

338 fathoms, gray sand, temp. 47.5°, May 2, 188G, station 2055; one

male (11400).

I have examined three small specimens from the Blaise collection in

the Museum of Comparative Zoology and find that they agree with

the one above described in the very slender rostral spines and the rela-

tive length of the antennal joints, and also possess spinules on the

upjjer margin of the manus.
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LISPOGNATHUS THOMSONI, (Norman).

Doriinchus thomsoiii, NoRMAN, ia Tliomsoii, Dejiths of the Sea, i>. 174, cut, 1873.

Linpoi/nalhits ihom.soni, A. Mii.nk-Edwahds. (Arch. Miss. Sci. Litt., ix, ])p. !(!, 3J),

1882). MiEK.s, VhallcufU'r I?ei)t., Zool., xvii, p. 28, V\. v, fig. 2 (vaiioty),

1880, anil synonymy.

—

Smith, Kept. l\ S. Commr. of Fislu'ries for 1885, p,

622, 1887. and synonymy.

Loca I it!j.—Off Georgia, lat. 30° 44' N., long. 79° 20' W., 440 fathoms,

coral, coarse saud, shells and foraniinifera, temperature 45.(!o, April 1,

388,"), station 2115, F. S. Fish Commission ste-Muev AWafross; 1 male,

1 fenmle (18119).

These specimens have been ccnnpared Avith a female from station

22G2, oif IMartha's Mneyanl (Smith, Jov. cit.). They are about the same

size and apparently the same species.

HOLOPLITES, new genus.

Caiai)ace ])yriform, covered Avith sharj) sjjines of une«iual Jength.

Eostrum composed of two long, slender, divergent horns. Pneorbital

spines long. Orbits open, spinous. Basal antennal segment very nar-

row, spinous. Antero internal angle of the nu'rus of tlu^ maxillipeds

oblique, not notched for the articulation of the palpus. Abdomen of

female with the fourth, tifth, and sixth segments coalesced. Chelipeds

and meral joints of ambulatoiy legs si)inous.

This genus resembles Erhhwplax^ fliers, in many resjjccts, but does

not possess accessory spinules on the rostrum. It differs from Xihilia

in the very incomplete orbits, the nariow basal antennal segment, the

number of abdominal segments in the female, as well as in the ibrm of

the maxillipeds.

nOLOPLITKS ARMATL'S. uV. M i 1 n e - f". d w a r d s).

yihilia armata. A. Milnk-Edwaiids, Crn.^t. du ]Mt'xi(|U('. ]>. 348, id. xxxi A, 1ig.3,

1880.

One specimen (18126), a female with eggs, from station 2152, two and

a half miles northwest of Havana Light. 387 fathoms, coral. temi»era-

tuie 49°.

The spine above the orbit is nearer the i)ostorbital than the prje-

orbital, and is longer than represented in A. Milne-Edwards's figure.

There is also a subhei>atic spine. The rostrum of the Alhatrosfi speci-

men is longer proportionally than the one lignred and is not divided

to its base. The first three segments of the abdomen in the female are

very narrow and have each a median si)ine, diminishing in length from

the first to the third; the second and third segments have lateral spin-

nles, which are almost imperceptible on the third; fourth segment very

large and smooth ; terminal segment broadly rounded at the extremity.

The abdomen has scattered hairs like the rest of the surface.

M('(isur('7ncnfs.—Length, including rostrum, 2;),r) mm.; length of ros-

tral spiues, 8; width, without spines, 11; width, including spines, 16.
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CHORINUS HERDS, (Herbst).

Cancer heros, Heiiust. Natur. Krahbeu uiid Krebsc, ii, p. W'>, pi. XLii, lig. 1,

pi. XVIII, fig. 102, 17%.

Choriiius heros, Leach (Latreille, Eiicyc, t. 10, p. 130).—A. Milne-Edwakds, op.

cit., p. 80, au(l .syiionyiay.

Localities.—Sail Domingo, W. M. Gabb, 1878 (4176). Kio Vermellio,

Bahia, Brazil, February 6; Kicbard Katbbuu, Hartt Explorations,

1875-'77.
TRICHOPLATUS HUTTONI, (A. Mi lue-Edwards).

Trichoplatus hiittoid, A. Milxe-Edwauds, (Ann. Sci. Nat. (6), iv, art. 0, pp. 1-3,

pi. X, ISIG), fide Zool. Rec, 1877.

—

Miers, Jour. Linn. Soc. London, xiv, p.

647, 1879, (Erkhoplatits).

Halimiis hectori, Mieks, Ann. N. H. (4), xvii, p. 219, 1876; Cat. Crust. New Zea-

land, p. 4, 1876.

lu a male from New Zealand, presented by tlie Otago University

Museum (10224:), tlie cbelipeds are veiy robust; in another from Bluif

Harbor, New Zealand (18127), the right cheliped is short and slender,

the left long and robust.

Subfamily Acanthonychin^.

ANOMALOTHIR FURCILLATUS, (Stimp«on).

Aiiomalopus furcillatus, Stimpsox, Bull. Mus. Comp. Zool., ii, p. 125, 1870.—A.

Milxe-Edwauds, Crust, du Mexique, p. 188, jil. xxxv, fig, 4, 1879.

Anomalothir farciUatus, Miers, Jour. Linn. Soc, London, xiv, p. 648, 1879.

Localities.

Collected by the Albatross at the following stations:

Cat. No. Station.

15166 2346
18127 2401
18128 2601
15156 2319-50

Lat. N.

23 10 39
28 38 30
34 39 15

Long. W.

82 20 21

85 52 30
75 33 30

Fathoms.

Off Havana, Cuba.

200
142
107

33-279

Nature of
Bottom.

Co.
liu. M. brk. Sli

gy- s.

Co.

Date
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SPHENOCARCINUS CORROSUS, A. M iluo -Edwards.

Sphcnocarcinus corroxHx, A. Milxk-P^dwauds, op. cit.,i>. 13G, ]il. xvii, lig. 5, 1878.

One female with eggs, from off Cai)e Fear, North Carolina, lat. 33'^

20' N., long. 77^ 05' W., 90 fathoms, gray sand, temperature 65.8°,

April 2, 1885 (15183).

In this specimen the rostrum is longer than in A. Milne-Edwards's fig-

ure and the horns are divergent for their terminal half. Tlie supraorbital

margin terminates anteriorly in a rounded lobe more prominent than is

indicated in the figure. The protogastric lobes are larger and more

broadly joined to the mesogastric. The middle portion of the cardiac

lobe is also deeper than represented in the figure.

SIMOCARCINUS SIMPLEX, (Dauaj.

Iluenia simplex, Dana, Crust. U. S. Expl. Exped., i. i». 13.3, pi. (i, fig. 3, 1852,

male.

Htien'm hrcriruntrutu, Daxa, oj). cit., p. 134, \i\. 6, lig. 4, female.

Smoc(t)-cinu8 simplex, Mieks, Ann. Mag. Nat. Hist. (.5), iv, p. (5, 1879.

Locality.—Western Indian Ocean; AV. L. Abbott, 1 male (18130).

The rostrum is much longer and narrower than in the example fig-

ured by Dana.
ECHINCECUS, uew geuus.

Carapace subpentagoual, very convex in the antero-posterior direc-

tion. Itostrum triangular, fiattcned horizontally, strongly deflexed.

Eyes small, in circular orbits, concealed by the carapace and situated at

the indentation formed by the meeting of the anterolateral and rostral

margins. Antennte very small, covered by the rostrum, the basal seg-

ment narrow. Maxillipeds with the merus notched at its antero-interual

angle. Abdomen of female with 7 segments. Legs short.

ECHINCECUS PENTACJONUS, new species.

Carapace almost smooth, convex in both directions, especially so in the

autero posterior direcitions; i)Osteri(>r margin straight, forming oblique

angles with the ijostero-lateral margins, Avhich are directed forward and

outward. Anterolateral angles rounded. Surface punctate. There are

a few round shaUow depressions between the areas, and seven or eight

small low tubercles on the cardiac region. The rostrum is nearly as

long as its breadth at base, thin-edged, obtuse and slightlj^ indented at

the tip. The eyes are withdrawn into small nearly circular orbits which

are bordered below by the small narrow basal antennal segment. The

tlagellum is short, not reaching to the middle of the rostrum and is

entirely concealed by it. The antennuhe are nearly longitudinal. Epis-

tome short. The lower surface of the carapace is consi»icuously punctate.

Maxillipeds punctate; inner margin of merus convex, autero-internal

angle with a slight notch. Abdomen of female much longer than wide.

Chelipeds shoit and sttmt, punctate; ischium with a h>w tooth on

inner margin; merus trigonal, widening distally, with a stout tooth

on each margin near the carpus: carpus with two teeth on inner margin.
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When the chelipeds are folded ckise to the car;ipace, one carpal tooth

is just in front of the autero-lateral angle, the other just behind it.

Propodus deep, especially toward the fingers, where the upper margin
is produced much above the dactyl. Fingers short, irregularly and
feebly toothed along tlieir prehensile edges which are in contact, the

tips crossing. Ambulatory legs unarmed, somewhat flattened; meral
joints rectangular; propodal joints tapering towards the dactyli which
are stout, and hairy beneath, with curved horny tips.

Measurements.—Length of cara])a('e, 15 mm.; Avidth at antero-lateral

angles, 14.3; posterior width, 8; width at orbits, 5.5; length of rostrum,

4.8; length of cheliped, 14; lower margin of propodus, 7 ;
greatest depth

of i^ropodus, 3.7; length of first and second ambulatory legs, 15; third,

13.2; fourth, 12.5.

Locality.—Port Lloyd, Bonin Islands; from the anal end of the in-

testinal canal of Uchinothrix calamaria; one adult female (13889).

This species with its smooth broad i-arapace and short legs is adapted
for commensalism, and resembles suiierficially certain of the Pinuo-
therid* of similar habit.

EPIALTUS BITUBERCULATUIS, Milne-Edwards.

Epialtus hUuhevculatns, Milne-Edwakds, Hist. Nat. Crust., i, p. 345, pi. xv fi«-.

11, 1834.—A. Milne- Edw.vuds, op. cit., p. 139, pi. xxvii, figs. 1, 2, aud 3,

1878, aud synonymy.

Epialtus dilatdtiis, A. Milne-Edw.vkds, op. Hi., p. 140, pi. xxvii, li<>-. 4.

Eepresented in the collection by 10 specimens from 9 localities. A
larger series would probably show that E. sulci rostri.s and E. lomjirostris

Stimpson and E. minimus Lockington are variations of the same species.

Sabanilla, United States of Colombia; U. S. Fish Commission; 1

male (18131) of the form shown by A. INIihie Edwards, op. cit., pi. xxvii
fig. 3.

Pernambuco ( ?), Brazil; Kichard Kathbun, Hartt Explorations,

1875-'77; 1 male, 1 female, also of the hrasiliensis form, and the male
with the heavy chelipeds figured by Dana.
Bird Key, Florida; XJ. S. Fish Commission schooner Grampus, Aiml,

8, 1889; one female with eggs (15204) of the dilatatus form, the anterior

lateral lobes being more rounded than in A. Milue-Edwards's figure,

aud the rostrum narrower at base and less tapering.

Dry Tortugas, Florida; Dr. Edward Palmer; one immature female

(18132) of the dilatatus form, with lobes like the last.

Florida (!); one small male, (14405) with lobes intermediate between
typical hituherculatus and dilatatus.

West coast of Florida ; Henderson and Simpson ; one immature female

(18133), with elongate, emarginate rostrum and rather prominent lateral

lobes, the anterior rounded, with its anterior margin sloping backward
aud outward, the posterior lobe with a prominent tubercle on its ante-

rior margin.
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Key West, Florida; D. S. Jordan, December, 1883; one male (18134),

with rostnuii similar to the last, and Avitli acute somewhat si)iniform

lateral lobes.

Panama (?) ; one small female (18135) withe^gs, with entire rostrum,

and prominent lateral lobes, tlie anterior being rounded audits anterior

margin sloping backward and outward, the posterior lobe smaller and

acute.

Southern California; W. II. Dall; one male (18130); this specimen

shows a greater divergence from tyi)iciil iorms than any of those hitlierto

described; the rostrum is broad and Hat, widening toward tlie extremity

which is broadly cmarginate; the pneorbital lobes are small but acute;

the hei)atic lobes are enormously developed, their anterior margins

directed forward, outward and upward, their extremities being more

advanced than the eyes. The posterolateral projections are stout,

acute teeth. The Y)alms of tlie chelipeds are very long and terminate

in a strong prominence behind the dactyl. Length 11.3 mm., Avidth

9 mm.

EPIALTl IS PRODUCTUS, K a n il :i 1 1

.

EpiaUus prodnchis, Kaxdali., Jour. Acad. Nat. 8ci. Pliila., Aiii, p. 110, 1839.—

GiimE.s, Pioc. Aiucr. Assoc. Adv. Sci., in, p. 173, 1850.

—

Dana, op. cit., i, \y. 133,

pi. 6, fig. 2, 1852.

—

Stimpson, Proc. Acad. Nat. Sci. Phila., ix, p. 219, 1857; Bost.

Jour. Nat. Hist., vi, p. 457, 1857.—EiciiAitD Kathiun, Fisheries ludustries

of U. S., Sec. I, p. 778, pi. 2G8, 1884.

Localities.

Alaska

:

Kyska Harbor, 9 to 12 fathoms, sandy mud; W. H. Dall (14797).

British Columbia:

Barclay Soiiud; U. S. Fish Conuuissiou (15521).

Beaver Harbor ; U. S. Fish Couiiiiission (15519).

Victoria; C. F. Ncwcombc (15796).

Washington

:

Straits of Fuca; D. S Jordan (3004).

Port Ludlow; W. H. Dall (14796).

Port Orchard; O. B. Johnson (14974) ; IT. S. Fish Couunission (15518).

California

:

Tomalcs Bay (14853).

San Francisco; D. S. Jordan (3095).

San Francisco ( ?) ; U. S. Exploring Expedition (23t)6).

Point Loma; U. S. Fish Commission (1.5522).

Monterey; A. S. Taylor (20.54) ; D. S. Jordan (3129) ; H. Hemphill (2289, 3292).

Monterey Bay; U. S. Fish Commission (15520).

Santa Barbara; Shoemaker (2316) ; D. S. Jordan (3048).

San Pedro; D. S. Jordan (3088).

Catalina Harbor, beach; W. H. Dall (14793).

San Diego; D. S. Jordan (3560); Kosa Smith (7633); Rosa S. Eigenniann

(14652); H. Hemphill (18137).

Southern California; W. 11. Dall (14794).

West coast North America; North I'acilic Railroad Survey (2139).
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EPIALTUS (ANTILIBINIA) DENTATUS, (Milne-Edwards).

Epialtus dentatus, Milne-Edwahds, Hist. N.it. Crust. 1, p. 345,18.34.

—

Rell,

Trans. Zool. Soc. London, ii, p. 62, 1835.

Epialtus (AniiUhinia) dcntalus, Miers, Jour. Linn. Soc. TiOndon, xiv, p. 6.50, 1879.

LocaJiiies.

Panama (?); J. M. Dow; 1 female (2402).

West Coast of South America; Dr. H. E. Ames, U. S. N. ; 1 female (18138).

Callao, Peru; U. S. Exploring Expedition ; 1 female (2365).

Valparaiso, Cliili; U. S. Exploring Expedition; male and female (2367).

The specimens collected by the United States Exploring Expedition,

although labeled by Dana, were omitted from his report.

EPIALTI^S (ANTILIHINIA) MARGINATUS, (Hell)

Epialtus marginatus, Belt., op. cit., p. 62, pi. xi, fig. 4 (9), pi. xiii ( ^ ).—A.

Milxe-Edwards, op. cit., p. 138, 1878.

Epialtus {Antilihinia^ marffniatus, ^Mikrs, lor. cit.

Locality.—Valparaiso; U. S. Exploring Expedition; mah^ and iemale

(2372). Labeled but not recorded by Dana.

EPIALTUS (ANTILIBINIA) NUTTALLII, (Randall).

Epialtus uuttallii, Randall, Jour. Acad. Nnt. Sci. Phil:)., viii, ]>. 109, i)l. ill,

1839.

Localiliis.

Santa Barbara, Cal.; D. S. Jordan, 1880 (3108).

San Diego, Cal. ; H. Hemphill; 7 young females (18139).

Southern California; W. H. Dall ; 1 yonug female (14798).

PUGETTIA GRACILIS, Dana.

rugettia gracilis, DA>fA,oj>. cit.,i, p. 117, pi. 4, fig. 3.

—

Stimpson, op. cit., p. 456.

LocKiNGTON, Proc. Cal. Acad. Sci., vii, p. 76, 1876.

—

Miers, Jour. Linn.

Soc. London, xiv, p. 650, 1879; Challenger Rept., Zool., xvii, p. 40, 1886.

Pugcttia lordii, Spence Bate, in Lord's Nat. in Brit. Col., i, p. 265, 1806.

Fugettia quadridens var. gracilis, Ortmaxn, Zool. Jahrb., vii, 1, p. 43, 1893.

In many specimens the wing-like lateral expansion is strongly

upturned, and there are four tubercles on each branchial region, one

in line with the cardiac tubercle, one further back but nearer the

median line, while the other two are further forward on the branchial

region. The upper surface and margins of the rostral horns and the

inner margin of the prjiporbital teetli are marked with lines of curled

set{e. Tlie carpus of the cheliped, besides the two carina-! above, has

a strong carina on the inner margin, and is irregularly ridged on the

outer surface. In large males, the hands are very wide, compressed,

with the upper carina very thin and i^rominent; lingers gaping at l>ase,

with a sliort, stout tootli on tlie dactyl.

The color of dried specimens recently received from Dr. Newcombe
is red and green above, and red beneath.

MeasnremenU.—Length of largest specimen, .53 mm.; l»ranchial widtli,

including spines, 40; length of cheliped, about 8G; width of hand, 18.
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There is nothing" in the description or figure of P. lordii Speuce

Bate to indicate that it difKcrs from P. (jracilis. It is said t« range south-

ward to San Francisco.

This species differs from 1*. (puulr'ulcnfi in its greater proportionate

width at the licpatic regions. In T. qnadrhlois the carapace is obviously

trianguhir, being much wider jjosteriorly tlian anteriorly, while in P.

gracilis the carapace is very little wider at the branchial regions than

at the hepatic. The anteiicn- lateral expansion has its posterior lobe

produced nuich further forward than in P. qiiadriilois; its outer or pos-

terior margin is very convex, while in P. quadridenn it is concave except

near the end of the lobe. The pru'orbital lobes are wider and the orbital

sinus narrower in P.f/racilis than in P. quadrldeiis. In P. f/racilis the

four gastric tubercles (the anterior one is obsolete in old specimens)

form a Latin cross; in P. qiiadridens they form a rectangle. The ambu-

latory legs are more slender in P. qiiadridcns.

LocalHies.

Alaska; William H. Dall

:

Chicliagdtif llarboi', Attu, 5 to 7 fatli., srravcl, s.nid (UT'iB).

Kyska Harbor, in pass, 10 fatli. (14750).

Nazau Bay, Atka, low water (147r»7).

Ol'fliiiagna Pinnacle, Captain's Bay, lTii:ilask;i, S ia 20 fatli. (12538).

Aiiiaknak Island, sbores (13131).

Bclkoflsky Bay, 15 to 25 fatb. (11751).

Popofl' .Strait, .Sbiiniagins, (i I'atb. (11753).

CbirikolT Island, beacb (15375).

jMiddlcton Island, Avest side, 10 to 12 I'atb., gravel, stones (14758).

Port Mnl>;rave, Yakntat Bay, 6 to 40 fatb. (147G3).

Lituya Bay, to 9 fatb. (147(U).

Alaska; otber collectors:

Unalaska; K. Applegate (12050).

Kadiak; W. J. Fisber (5747); U. S. Fisb Commission (15571).

Sitka; Commander L. A. Beardslee, U. S. N. (3171); F. Biscboff (2178).

Ward Cove, Revilbi (;igedo Island; Dr. T. H. Streets, TT. S. N. ('14761).

Alert Bay, Cormor:uit Islan<l, beacb; Dr. W. H. .lones, PT. S. N. (5815).

Britisb Colnmbia

:

Tledoo Village, near Siisk, nortbwest coast of (irabaiii Island, (i)neeu Cbar-

lotte gronp; James G. Swan (fi(511).

Barclay Sound; U S. Fisb Commission (1.5.570).

Victoria; Dr. C. F. Newcombe (1.5705).

Wasbington

:

Straits of Fnca (3400); 1). S. .Tordiin (:'.077).

Neab Bay; J. G. Swan (2396, 5771).

Port Angeles; U. S. Fisb Commission (18140).

Port Townsond; U. S. Fisb Commission (16033).

Port Lndlow; S. Bailey (14762); W. H. Dall (14755).

Piiget Sonnd; D. S. .lordan (3007).

Port Orcbard; O. B. .Jobnson (14067).
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PUGP:TTIA KICHII, Dana..

rHf/cHiarichii, Dana, ojk cit., i, p. IIS, pi. 4, lio-. 4.—Smipsox, op. cit., p. 4.")7.

—

LOCKINGTON, loo. cit. MiKRS, h>C. c'lt.

This species is not larger than P.fp'acilis, and in adult specimens the
hands and fingers do not differ in the two species. P. ricliii is, however,
readily distinguished by the bilobate lateral expansion, the posterior

lobe of which is slender and alniast transverse, and the anterior lobe

more transverse than in P. gracilis. The luerus has a few irregular teeth

above insteadofthe prominent carina ofP.f/raeilis. Carjnis witlia single

carina above and one on the inner margin, and between them but a

slight trace of the diagonal ridge so prominent in P, gracilis. Ambula-
tory legs more slender and cylindrical than in P. gracilis.

LocaJilics.

IJritisli C'olnml)ia

Barclay Sonnd; U. S. Fish Commission (15.572).

Victori.i ; Dr. C. F. Nowcombe.
California

:

Monterey Bay; U. S. P^isli Commission (15573).

Monterey; fl. Ilempliill (2276); D. S. Jordan (30.58).

Sau Diego; Rosa .Smith (14765).

rUGETTIA QUADRIDENS, (de II a an).

Pisa (Mcnfrihiiis) qiiadridens,'DK IIaan, Faniia .Tapoii., Crnst., p. 07, pi. xxiv, fio-.

2, male, and pi. G, 1850.

Pisa {]\reitcrf]iius) incisits, De Haan, oj>. cit., p. 98, pi. xxiv, fig-. 3, female, and
pi. G.

Mena'thUis qiiadridois, Adams and AVuriE, Yoy. 8amarang, Crnst., p 20, 1848.

Menailiiiis iiiciatis, Adams and Wiiitk, Ioc. cit.

Pugeiiia fjiiadridcns, Stimpson, Proc. Acad. Nat. Sci. Thila., IX, p. 219, 1857.

—

MiERS, Proc. Zool. Soc. London, p. 23, 1879; Challenger Kept., Zool., xvii,

p. 40, 1886.

Piigettia incisa, Stimpson, Ioc. cit.—Miers, Ioc. cit.

After careful study of a large series of specimens of this genus
from Japan I find it necessary to unite De Haan's two species. There

are specimens in the collection as distinct as those figured by De Haan.
In a lot of four examples from Yokohama Bay three represent the typ-

ical P. incisa, while one lias the hepatic exi^ansion more projecting and
more concave on the margin. Eev. H. Loomis has recently presented

to the Museum GO dried specimens from Japan, exact locality not given.

Of these about 25 have the strongly produced lateral expansion with

a deep sinus separating the postorbital tooth from the sharp j)osterior

tooth. About 10 specimens have the narrower carapace, almost trun-

cate lateral expansion with a rounded posterior angle. The remainder

of the specimens are intermediate in width, with the hepatic margin
more or less concave and its posterior angle subacute. The prominence
of the median tubercles varies with the individual.

In male specimens of both varieties 25 mm. long the chelipeds are

identical; the palms are slightly constricted behind the fingers, which
are evenly dentate and in contact for nearly their whole length. There



72 CliABS OF THE FAMILY IXACnm.F—M. J. RATHBUX. vol. xvh.

are no larger exiim])les of the P. incisiis type in the collection, but speci-

mens of the P. qnadridena type and of the intermediate grade, about 35

mm. long, have chelipeds proportionally much larger, hands of nearly

e(jui\l width throughout, lingers dentate for nearly their entire length,

in contact for their terminal half, gaping at base, and without the two
prominent isolated teeth at the base of the dactyl represented in De
Haan's figure of 7\ quadridens.

Aside from the characters on which De Ilaan's two species were

founded—the shape of the carapace and the development of the cheli-

peds—there seem to be no specific differences.

Localiiiei^.

Yokohama Bay, Japan, 7 fathoms, kelp (^13918).

Japan; H. A. Ward (18141); II. Loomis (18142); Dr. F. C. Dale, U. S. 8. PaJoa

(13720, 1372G).

Fusan, Corea; V. L. Jony (12400).

PITGETTIA FOLIATA, ( S t i m p 8 on ).

Mimulufi fol'mtHs, Stimpson, Ann. Lye. Nat. Hist. N, Y., vii, p. 200, 1800.

There seems to be no good reason for placing this in a genus distinct

from Pugctiia. The antenna' have the basal joint as in that genus and

the Jlagellum flattened and exposed at the sides of the rostrum. The
lateral expansion is bilobate, but the carapace is wider than in other

species of PiKjvitia. The breadth of the carapace does not always

exceed the length, as, for instance, in the specimen from Barclay Sound,

where the dimensions are : Length, 12.5 mm. ; width, 12 mm. The cheli-

peds present nothing distinctive; the manus is very broad and has thin

upper and lower margins. The maxillii)eds, abdomen, sternum, and

ambulatory legs are almost exactly as in P. f/raciUs.

Localities.

Off Imagna Pinn.acle. Captain's Hay, Unalaska, 8 to 20 fathoms; W. H. Dall

(14894).

Barclay Sonn.l, B. C; U. S. Fish Connuission (ir)r)48).

Monterey, Cal. ; H. Hemphill (3291).

ACANTIIONYX PETIVERII, Milne-E awards.

Anuilhntn/x petirerii, Milnk-Edwards,- Hist. Nat. Crnst., i, p. 343, 1834.—A.

MiLNE-EoWAuns, op. ('it., p. 143, pi. xxvii, fig. 7, and synonymy.

Localities.

Mar Grande, Bay of Bahia, Brazil, Ivich.ird Hathlmn, Hartt explorations

l87r>-'77 ; one female.

I'ernamltnco (?), same <;olle<tor; malf and lemale.
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Subfamily Microrhynchin^.

NEORHYNCHUS DEPRESSUS, (Bell).

Microrhynchus dcpressus, Bell, Trans. Zool, Soc. Lond., ii, p. 42, pi. 8, fig. 2, 1835.

Neorhynchus dejiressus, A. Milne-Edwards, op. cit., p. 187, 1879.

nithorto only tlie female of this species lias been known. The abdo-

men of the male has a long, acute, horizontal spine on the first seg-

ment as in the female; the outer margins of the fifth and following seg-

ments are nearly parallel; terminal segment rounded; sixth and seventh

anchylosed. The abdomen figured by Bell is that of an immature

female; in mature females the fifth or anchylosed segment is much wider

than long, the distal margin slightly concave. The chelipeds of the

male are weak as in the female. Of the ambulatory legs the second

pair is the longest and the first the shortest, fringed with long hairs;

second pair less hairy, third and fourth pairs slightly hairy. Last pair

shorter than the third. The basal anteimal joint has the inner margin

irregularly dentate, the antero-internal tooth blunt, not so far advanced

as the antero-external, which is slightly incurved, rounded.

Measurements.—Length of carapace (of largest specimen, a female),

18; width, 17; length to tip of abdominal spine, 23 mm. Length of car-

ai)ace (of male), 12.5; width, 11.5 mm.
Locality.—GnU of California, lat. 24° 10' N., long. 110" 22' W., 21

fathoms, gray sand, broken shells, April 30, 1888; station 2822, U. S.

Fish Commission steamer Albatross (18113).

PYROMAIA CUSPIDATA, 8 1 i in p s o n

.

J'jiromala cuspidata, Stimpson, Bull. Mns. Comp. Zool., ii, p. 110, 1870.—A. Milne
Edwards, op. cit., p. 177, pi. xxxvi, fig. 2, 1879.

Apinma'ia cuspidata, voN Martens, Zool. Rec, 1871, p. 182.

—

Miers, Jonr. Linn.

Soc. London, xiv, p. 051, 1879.

The Albatross specimens of this species are much larger than those

described by Stimpson and A. Milne-Edwards. The dorsal spines are

not short and tuberculous, but slender and prominent; of those on the

median line, the posterior gastric, the anterior cardiac, the posterior,

and the abdominal spine are longer than the others. There is an acute

triangular interantennular spine, pointing forward. The chelipeds of

the adult male are stouter than those figured by A. Milne-Edwards and
are spinnlous. Merus with longitudinal rows of short spines with one
longer and very slender spine at its distal upper extremity. All the

spinules or sjjines of the carpus are short. The basal portion of the

propodus is tumid, longer than the fingers, which touch almost to their

base where there is a slight opening. The aml)ulatory legs are spinu-

lous; the meral joints have an erect spine near the ischial joint, and
short spines on the condyles articulating with the carpal joints.

In females and young the ambulatory legs are almOvSt smooth to the

touch, but the si)inules can be seen with the lens. A female, 27 mm.
long, bearing eggs, from station 2601, is unique in having no spine at
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the base of the meiiis of the ambulatory legs, a character which is

present in all other specimens of all sizes, more than thirty of which

have bet'n examined.

Me<(snremi'ntH.—Entire length of carapace (of male), 45j width, with-

out spines, 35; length of cheliped, 73
;
propodus, 33.5; pollex, 15;

depth of propodus, <S.5; length of iirst ambulatory leg, 152; second,

144; third, l.'.O.a; fourth, 123.

LocalUirs.

OtT (!a])o TiOokont, N. C, to the Gulf of Mexico; U. S. Fish Coniiiiission steamer

AUxttrons, us follows:

Cat. No.
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sjiiiies above, one near tlie carpus on the upper margin, and tlie other

at a little distance just below the margin on the inside of the hand;

occasionally there are one or two additional spines on the margin;

fingers gaping at base with a large tooth on the dactjd in the gape and

about 15 small even teeth on each finger along their prehensile edges.

Smaller males have the spines of the chelipeds much less marked.

In the female the carapace shows twelve tubercles of about equal size,

those corresponding to the nine largest ones of the male, being smaller in

the female. Chelipeds small and weak ; fingers slightly gai)ing at base,

with about 20 small teeth, the proximal one on the dactyl being slightly

enlarged. The female is much more hairy on the legs and underneath

the abdomen and margins of the legs being thickly set with long club-

like seta^.

Specimens in the National Museum collection show the following

measurements: Length of largest specimen, a male, from end of ros-

trum to overhanging posterior protuberance, 122 mm. ; width, 84 ; length

of cheliped, about 272; of first and)ulatory leg, about 20.5. Length of

largest female measnre<l to posterior margin, the intestinal spine not

overhanging, 00; width, 57; length of cheliped, 05; of first ambulatory

leg, 80.

Local itie!^.

California:

Monterey; D. S. Jordan (5876).

Santa Barbara; D. S. Jordan (3050).

Island of San Miguel; Trowbridge (2083)^.

Oif southern California, 20 to .'')3 fathoms, at nine st.ations of the U. S. Fish

Commission t-teamer A Ibaiross.





ON THE rOKMATION OF STALACTITES AND GYPSUM IN-

CIIUSTATIOI^S IN CAVES.

By George P. Merrill,

Curator of the Department of Geolof/y.

During the season of 1893 work iu couuection with the World's

Columbian Exposition took the writer into a considerable number of

the limestone caverns of the eastern United States and afforded him
opportunity for observations regarding the methods of formation of the

interesting deposits noted iu the title. The results of these observa-

tions are given herewith, it having seemed to me that, while no new
principle is involved, the subject as a whole has not received all the

attention it deserves.

Stalactites.—The manner iu which the carbonate of lime in the form

known as stalactite and stalagmite is deposited is, in brief, as below

:

Water filtering through the roof of a limestone cavern, is, in virtue of

the carbonic acid it contains, enabled to dissolve a small amount of the

lime carbonate, which is again deposited when the excess of carbonic

acid escapes either through relief from pressure or the evajioration of

the water. Conditions favorable to either process are furnished by the

water filtering through the roof and dripping slowly to the floor be-

neath. In cases where the water filters sufficiently slowly, or evapo-

oration is corresi)ondiugly rapid, the deposit of lime carbonate from the

roof takes at first the form of a ring around the outer portion of the

drop, a natural consequence of the evaporation of a suspended drop of

liquid, as may readily be shown by laboratory experiments. This

process may go on until the ring becomes prolonged into an elongated

cylinder, or tube, the diameter of which may not exceed five milli-

meters, though usually ranging from five to ten, and of all lengths up

to 50 cm. In exceptional cases this length may be exceeded, but

owing to the delicacy of the material, the stalactite usually breaks of

its own weight ami falls to the floor before a length of even 101) or

150 mm. is reached, to become imbedded in the stalagmitic material

"there forming. Lengths of even these dimensions are comparatively

rare for the reason that the tube becomes shortly closed, either at its

Proceedin>;s National Museum, Vol. XVII—Ko. 985,
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upper or lower end, usually tbe upper, and all growth from the ex-

tremity alone ceases, subsequent deposition being wholly exterior, and

taking place in the form of concentric coatings of the carbonate on the

outer surface and at the same time from the top. Tliere is thus formed

around the original tube a compact cylindrical mass, in its typical

form constricted at point of attachment but thickening rapidly, aud

then tapering gradually into an elongated cone. The material of the

stalactite is not always wholly carbonate of lime, but iu some cases

thin intervening coats of iron disulphide are met with; these are rarely

more than a millimeter or so in thickness. Such forms have been

found in the caverns of Luray, in Virginia, The presence of a mag-

nesian carbonate in these deposits has not been detected in any amount.

Through a crystallization which must be nearly contemporaneous with

deposition, or at least while the stalactite is still saturated with the

carbonated waters, the mass of the material undergoes an arrangement

which is sometimes distinctly fibrous (aragonite), the fibers radiating

from the center outward, and not infrccpiently being curved downward

—that is, curved in such a manner that Avlien the stalactite is broken

across it shows a concave and convex fracture, the concavity being

uppermost—toward the top of the stalactite. In other cases the struc-

ture is granular throughout, through the development of calcite rhombs.

In the stalactites from Weyer's Cave, Shendun, Virginia, the entire

center is sometimes occupied by large (10 mm.) rhombs of clear calcite,

from which radiate horizontally elongated forms of the same mineral.

It is safe to assume that such crystallizations are wholly secondary.

It is a natural consequence of their method of deposition tliat stalac-

tites of the type described above are as a rule nearly straight, and hang

approximately perpendicularly from tlie roof. Exceptions to this rule

will be noted below.

In the Wyandotte Cave, and to a less extent in some others, a pecul-

iar vermiform stalactite is found which is quite at variance with those

described above. They occur in clusters or groups both on the walls

and ceiling and are remarkable for tlieir peculiar fantastic twistings

and turnings, whicli in extreme cases are almost Medusa-like. Their

ai)pearance can best be understood by reference to PI. I, the scale

being in inches. This shows a number of detached stalactites both

simple and branching. The point of attachment is uppermost in the

figures, with but one exception. In order that there be no misunder.

standing I have placed the numbers always at the broken end. It will

be observed that the processes of deposition already described fail to

satisiactorily account for these forms, in which the law of gravity

seems to have been set at defiance. In fig. 2, it will be noticed, the sta-

lactite after growing irregularly downward for about 4 inches turned

upward and grew in this direction for half its length. Ko. 3 grew down-

ward for an inch or so, and then in a nearly horizontal and upward

direction for three or fonr inches. Number 4 is a singularly contorted
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Irregular Stalactites, Wyandotte Cave, Indiana.
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Irregular Stalactites, lurav Caves. Page County, Virginia.
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form, liaving turned on itself and grown irregularly upward till its free,

growing end, was witliin an incli and a lialf of tlie starting point, or

point of attachment. This stalactite weighs, entire, only some 21 grms

Number 5, after growing downward a short distance turned to the left

for about the same distance and then threw out three branches, whicli,

when the specimen was collected, had grown upwards until they nearly

touched the roof. (Cat. Xo. 08140.)

In the caverns of Luray, Virginia, are likewise occasionally found

peculiar distorted forms, though of a nature quite different from those

of Wyandotte, as may be observed by reference to PI. iii. These lack

entirely the vermicular forms characteristic of the last named, and may
be best compared with the peculiar wart-like excresences and knurly

branches which sometimes appear on trees, as a result of injury from

insects. Such have been called helictites (from the Greek "iXi^ a spiral.)

The cause of these singular distortions of form has not, so far as I

am aware, been satisfactorily determined. Dr. Hovey, in his Celebrated

American Caverns (p. 185) ascribes the Luray forms to ''lateral out-

growths, having fungi for starting points," or, in other cases to crystals

shooting from the side of a growing stalactite thus transforming it into

some grotesque shape. In his later writings he has seemed to incline

more to the view of considering them as "tricks of crystallization."

Dr. C. S. Dolley* was inclined to regard these horizontal ofit-slioots as

due to spider webs. lie says

:

After some time spent in a vain search tor an explanation of this anomalous

structure, wo happened to notice two specimens, the incipient branches of which

were directed toward one another; stretched tightly between the branches, and

entering the hollow tip of each, was a delicate thread, bearing a string of dew-like

drops glistening brightly in the candlelight. Further search revealed numerous

specimens in which the lime water ti'ickling down the stalactite met a similar fila-

ment, and being partially diverted had formed a drop at point of junction ; about

this drop beautiful aragonite siiicules were forming the hollow horizontal branch,

the drop of water in the end being retained in position by the filament piercing it

and upon which it gradually pushed along as evaporation deposits the lime behind it."

Dr. Brezina in his " Wie Wachsen die Steine" describes distorted

forms as due to currents of air, but inasmuch as those of Wyandotte
Cave radiate iu every direction, it is obvious that they can not be tlius

accounted for. Prof. Collett in describing these last, in 1878, speaks of

their growing from the bottom outward, t an error which can, I think,

be accounted for only on the supposition that at the time of writing-

Ms thoughts were fixed upon the peculiar gyi^sum efflorescences (to be

described later) and which are thus formed.

* Proc. Acad, of Nat. Sciences, 1886, p. 351.

f'The Pillared Palace is entered by a broad doorway, flanked by stalacto-stalag-

mites, while within, ceiling, cornices, and shelves are fringed with stalagmites and

frosted with a never ending medley of strange, crooked, writhing, twisting uusym-
metrical sprigs of white limestone, pushed out of the solid rock, and still growing

by propulsion from the bottom ; oue cluster is a realization iu st<me of the horrible,

snaky tresses of Medusa." John Collett, iu Kep. Geol. Sur. of Ind., 1878, p. 475-76.
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It i.s probable that the various forms of distortion and departure

from the straiglit tubular forms are to be accounted for in several

ways. An examination of tlie Medusa-like forms ot Wyandotte reveals

the fact that they occur not as dependents from the naked limestone of

tlie roof, but are offshoots from a stalactitic crust which forms first, and
which varies from a mere film to several inches in thickness. They
occur sometimes singly, but more commonly in groups, or clusters of

several, ranging in sizes from 3 to 10 mm. in diameter. Closer inspec-

tion reveals the fact that while in most cases tubular, the tube itself is

of almost microscopic jiroportions, being as a rule less than half a mil-

limeter in diameter. So small is it, in fact, that capilhirity, n(>t gravity,

is the controlling principle in giving direction to the lime-carrying solu-

tion. A small spicule of calcite crystalizing on the extremity is as

likely to i)oint any other direction as downward: the direction of the

next drop is controlled in part by the first, where the same process is

repeated. Or on the assumption that the stalactite increases iu length

by constant additions to the tube, on all sides, it is easy to imagine

that the deposit takes plaee, for a time, more rapidly on one side than

on the other, perhaps partially closing the orifice or giving it a dift'er-

eut direction. The essential fact is, however, that it is to capillarity,

and not to gravity, that is due the peculiar vermicular forms. Why,
at the outset, the stalactite should begin to form through many small

capillary tubes rather than through one larger, as is ordinarily the.

case, 1 will not i)retend to say. It is to be noted, however, that in

Wyandotte, the roof forming limestones are nearly horizontal, while in

Luray and many other caves they are highly tilted. This results in a

more even percolation of the water in the first instance, the roof being

more homogeneous. It is possible, therefore, that the water gathers iu

drops of smaller size, and very likely in smaller amounts. I have no

other than hypothetical data for this last assumption, however.

The peculiar warty and distorted forms shown on pi. ill, from Luray,

I believe to be also due to the action of capillarity. In this case, how-

ever, the side excrescences are of secondary growth, the stalactite

having first formed, in part at least, in the ordinary Avay. Through a

closing of the tube at the lower extremity, the water either oozed

through the wall or perhaps ran down over the outer side uutil some

slight irregularity being met, it paused long enough for the necessary

IH'ecipitatiou to take place. Such forms are, in brief, but ''tricks of

crystallization" due to capillarity.

Gi/psum incrustations and rosettes.—As is well known, Wyandotte and

Mammoth Caves jield in their older, dry, chand)ers, not stalactites of

carbonate of lime, but incrustations of gypsum in botryoidal masses,

acicular. crystals, and sometimes in the form of beautiful snow-white

rosettes composed either of thin blades or acicular crystals of gypsum

grouped around a common center and curving outward. The appear-

ance and structure of characteristic forms may be best understood by
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Gypsum Incrustations, Mammoth Cave, Kentucky.
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Gypsum Incrustations, Wyandotte Cave, Indiana.
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reference to Pis. iv and v. The individual blades are rarely more than

a few inches in length, six and eight inches being the maximum of the

single curved blades such as are shown in PI. iv. (Cat. No. 68142.)

In fig. 2, PI. V, the longer blades are 90 mm., by about 24 mm. breadth

and 5 mm. thickness. This is in many respects the most remarkable

specimen of its kind I have ever seen. The method of growth of these

forms is plainly by additions to the bottom, or more properly, to the end
attached to the wall. They seem to have grown outward precisely as

does the hoar frost in loose soil, where the moisture, rising by capil-

larity, freezes as soon as a certain level is reached, so that the older and
first formed portions are ever pushed upward so long as the supply

below is continued. As in the formation of hoar frost, particles of

earth are lifted upon the tops of the ice spicules, so here the growing
gypsum having begun forming in a crevice not infrequently forces off

pieces of the limestone of considerable size. In fig. 2, PI. v, the force

of the growing crystals has even ruptured the stone in three directions.

In fig. 1 of the same plate we have proof of two stages of growth.

The last formed crystals having pushed the first formed nearly an inch

out of place, the line of separation between old and new being indicated

by the smaller size of the later formed spicules. As the crystals form
and are pushed outward they are in most cases in a condition of strain,

which causes them to curl and twist in a remarkable manner, as shown.
The individual blades or spicules are but slightly attached to the walls

of the cave, and except under very favorable circumstances it is nearly

impossible to remove a rosette in a condition at all satisfactory.

Proc. N. M. 94





DESCRIPTrONS OP A NEW GENUS AND FOtJK NEW SPECIES
OF CRABS FROM THE ANTILLEAN REGION.

By Mary .1. Rathbun,
Aid, Depitriniciit of Murine hivcrlehralen.

The crabs described below were, with one exceptiou, obtained in

the extended cruise of the United States Fish Commission steamer

Albatross to the Gulf of Mexico and Caribbean Sea in 1885. The spe-

cies of Acta'a formed a part of the large collection of invertebrates

brought from Florida by Dr. Edward Palmer in 1884.

Family P A r t h e n o p i d a E .

THYROLAMBRUS, new geuus.

Carapace broader than long, deeply eroded. Frontal and antero-

lateral region strongly detiexed. Entire surface covered with stellar

granules, which unite to form ridges outlining irregular pits. Maxilli-

peds broad, fitting closely together and filling the buccal cavity;

ischium subrectangular posteriorly, slightly oblique anteriorly; merus

broader than long, with a slight notch at the autero-internal angle, in

which the first joint of the palpus is fitted in a transverse direction;

the remainder of the palpus is concealed beneath the merus. Chelipeds

of moderate length; manus much more slender than the merus and
armed on the inner or anterior side with 2 rows of long, shaip, curved

spines, which are continued on the fingers.

THYROLAMBRUS ASTROIDES, uew species.

Carapace about two-thirds as long as wide, thick, slightly wider at

the posterolateral than at the lateral angles; frontal and anterolateral

regions almost perpendicular. Posterior margin directed slightly for-

ward and outward. Besides the small pits everywhere present on the

surface there are other larger depressions. A deep hollow between the

orbits is continued backward by a shallow sulcus to the post-medial

region. Two deep depressions occur at the inner branchial angles.

The cardiac area is well defined and is bounded posteriorly by a trans

[Advauce sheets of thia papier were published March 30, 1894.]

Procoadinjrs Xitii>nal Museum, Vol. XVII—No. 986,
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verse linear sulcus. The hepatic region is outlined by a series of

depressions. The ridges of the surface are elevated at intervals into

rough acute tubercles. Kostrum very broad, arcuate as seen from

above, produced downwards at the middle in a small, triangular, dentic-

ulate tooth Avhich extends backward to the antennular cavities. Orbits

small, circular; eyc-pcduncles covered with stellar granules, and with

a row of 3 or 4 spinules next the cornea on the upper side. Hepatic

region with a triangular marginal tooth. Lateral margin of the bran-

chial region with about 7 small granulate teeth. Teeth of posterior

margin very shallow. Antero-internal angle of the basal antennaljoint

barely touching the front. Exognathof maxilliped slender; endognath

with a longitudinal row of 3 spinules. The pterygostomian groove is

continued on the subbranchial regions. The sternum in the male has

3 prominent ridges on either side of the abdomen, and is deeply hol-

lowed at the anterior end.

Merus of cheliped thick, with short spines on the anterior and upper

surfaces. Carpus with 3 spinules on inner margin. The spines of

the i)ropodus and dactylus number 5 or G in the lower series and C

or 7 ill the upper. They are curved inward and directed toward the

extremity of the fingers. The fingers are slender, curved inward, their

tips jn-olonged in sharp spines; the stellar granules are arranged longi-

tudinally; prehensile edges armed with fine sharp irregular teeth or

spines. The ambulatory legs are very rough. The meral joints have

1 crest above and 2 below. Dactyli short and slender, armed with, sharp

spines, and terminating in an acuminate horny tip.

Measuremotts.—Length of female, IG mm.; width, 23*5; thickness at

epistome, 6; length of cheliped, about 32; length of merus, below, 11;

length of propodus, 14. Length of male, 14; width, 20; length of

cheliped, about 34; of merus, 12; of propodus, 15.

Locality.—Of£ Havana, Cuba, in lat. 23° 10' 42" N., long. 82° 18' 24"

W,, G7 fathoms, white coral, 2 females (No. 9507, U. S. N. M.); and in lat.

23° 10' 40" N., long. 82° 20' 15" W., 189 fathoms, coral, 1 male (No.

9515, U. S. N. M.).

SOLENOLAMBKUS DECEMSPINOSUS, uew species.

Closely allied to S.typicus, Stimpson. Autero-lateral margin convex,

area between the gastric ridges narrower than in 8. typicus, gastric and

cardiac prominences slender spines. There are 8 additional dorsal

spines: 2 on each branchial ridge, of which the marginal is the longer,

1 at each posterior angle, and 1 on the posterolateral margin midway
between the last and the branchial spine. The punctures of the cara-

pace are very fine and scattered ; in S. typicus they are coarse and

anteriorly crowded. The sternum (in the male) is smooth in front of

the abdomen. The terminal segment of the abdomen is much longer

and narrower distally than in S. typicus, its sides deeply concave. The

merus of the maxillipeds is narrower and more produced at the antero-

external angle than in S. typicus.
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The cbelipeds are similar in ornamentation to those of aS^. typicus; the

upper margin of the outer surface of the raanus is furnished with 10

granulated teeth, the lower margin with about 12 ; as in 8. typicus, the

surfaces of the palm have bunches of granules arranged in 2 longi-

tudinal rows. The immovable finger is shorter and more detlexed than

in S. typicus, and in consequence the dactylus is also more deflexed,

being, when closed, nearly at a right angle with the outer or upper

surface of the palm. Color of fingers in alcohol, red.

Measurements —Length of carapace of male, G mm.; width, 7.

Locality.—Gulf of Mexico, in lat. 28° 44' N., long. 85o 16' W., 60

fathoms, gray sand, station 2404, one male (No. 18157, U. S. N. M.).

Family Canokid^/E.

ACT^A PALMERI, new species.

Carapace covered with 30 large, nodose prominences separated by

deep sinuses filled with long silky hair, which also conceals the pos-

terior portion of the carapace as well as the entire lower surface of the

crab. The nodules of the surface are very convex and are each com-

posed of a number of smooth, shining, bead-like granules crowded close

together. The frontal lobes or nodules are thick, with convex, entire

margins, and are separated by a deep sulcus. There are 6 orbital

nodules, one very small inner orbital, followed by 1 large and 2

small, and 2 suborbital nodules. The basal antenna!joint is also a thick,

shining, compound nodule. The carapace has 4 nodules on the lateral

margin which project upward and not outward, the margin itself being

entire. A small median lobule is visible near the posterior margin.

Chelipeds with merus smooth and hairy, carpus with 6 nodules, and

manus with 5, the remainder of the surface silky hairy. Immovable
finger and distal half of dactylus smooth and shining, horn-colored,

with white tips. The fingers are broad, compressed and sharp-pointed.

The ambulatory legs have 2 small nodules on the carpal joints, 1 or 2

on the propodal joints, and 2 on the meral joints of the last pair.

Measurements.—Length ofmale, IGmm. ; width, 2L Length of female,

14 ; width, 19.

Locality.—Rodriguez Creek, Florida, Br. Edward Palmer; 1 male, 1

female carrying a large quantity of minute eggs, and 2 young specimens,

male and female (No. 13027, U. S. N. M.).

PILUMNUS DIOMEDEyE, new species.

Carapace of moderate width, beset with long yellow hairs arising from

low spinules. Front with 2 produced lobes, each bearing 4 slender

spines; a longer incurved spine is placed near the antenna. Orbital

spines 9, 2 on the upper margin, 1 at the outer angle, and G below.

Of the suborbital spines, the 2 outermost are separated by a deep

fissure. There are 4 strong anterolateral spines, including the orbital;

between the first and second there is a small spine, and the second
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spinehas 1 or 2 accessory spinules. The subhepatic and pterygostomian

regions are spinulous. There are 2 small spines forming a longitu-

dinal line with th(^ inner suborbital spine.

Chelipeds uncciual, spinous and long-hairy. Merus with surface

minutely spinulous, margins spinous, the upper margin furnished dis-

tallj' with 2 spines longer than the others. Carpus with outer sur-

face spinous and spinulons, a strong spine at the inner angle. Manus
with 4 slender spines on upper margin, lower margin spinulous,

spines of outer surface arranged in longitudinal rows, inner surface

minutely granulous. Fingers spinulous and hairy proximally, horn-

colored, with teeth and tips almost white. Ambulatory legs very long,

slender and hairy; margins of meral joints and upper margin of carpal

and propodal joints spinous.

The type specimen has the posterior portion of the carapace and

sternum broken off and is without the last 3 pairs of legs. The only

other individual is a soft shell female, very imperfect.

Measurements.—Width of carapace, 10 mm. 5
width of front, 6 ; length

of longest hairs of carapace, about 6.

Localities.—Off Havana, Cuba, in lat. 23° 10' 40" N., long. 82° 20'

15" W., 184 fathoms, fine gray and white coral, station 2345, type

(No, 9526, U. S. N. M.). Oft' Yucatan, lat. 20° 59' 30" N., long. 80^ 23'

45" W., 130 fathoms, coral, station 2354 (No. 18158, U. S. N. M.).

This species in its long ambulatory legs resendiles P. gracilipes, A.

Milne-Edwards, which differs, according to that Avriter, in its unarmed

superior orbital margin and short hair.



THE FORMATION OF SANDSTONE CONCRETIONS.

By George I*. Merrill,

Curator of the Department of Geology.

Many an iiiterestiug and instructive lesson in geological processes is

frequently to be gained by observation of what is going on almost at

our doors, but which is overlooked by the amateur because his atten-

tion has never been properly directed to it, and perhaps by the profes-

sional as well, because, as is so frequently the case, he is more inter-

ested in larger problems at a distance.

Such a lesson may be learned from the study of the globular and

irregular rounded masses or concretions of ferruginous sand, sometimes

quite hollow, or again partially filled with loose sand which falls out

when the concretion is broken, leaving but the empty, dee^dy convex

shells. As to what these are and what their method of formation may
be, one may consult his geology long and in vain for a satisfactory

solution.

The abandoned reservoir for the waterworks extension near Howard
University, in Washington, D. C, furnishes in all its details so plain

and interesting an explanation that he who runs may read, and I am
tempted to describe it in detail even at the risk of wearying those to

whom the illustration is neither new or needed.

The excavation above noted was made in the so-called Potomac divis-

ion of the Cretaceous, consisting here of rather loose beds of sand and

gravel, containing not infrequently fossilized logs of considerable size,

both silicifled and in the partially carbonized state known as lignite.

It is with the last, only, that we have to do here.

In close contact with these lignites, either in the form of rounded

and irregular nodular masses or as veins in the mass itself, are numer-

ous globular aggregates of siliceous sand and iron disulphide in the

form known as marcasite. (See figs. 1, 2, 3, and 4 of PI. vi). So
long as protected from atmospheric influences, such seem to have

preserved their mineralogical identity fairly well. When disturbed,

however, either in the work of excavation or through other means, so as
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to be attacked by atmospheric agencies, tbey have undergone rapid

decomposition. When lying on the immediate surface this decompo-

sition (so far as tlie sulphide is concerned) consists mainly in the pro-

duction of sulphates which are rapidly removed in solution, or which

diiring the dry part of the year accumulate in the form of a thin, sul-

phur-yelhnv coating on the surrounding surface. When, however, buried

in the loose siliceous sand the result is noticeably different. Here, owing
presumably to an insufficient supply of sulpliuric acid, a considerable

portion of the sulphide passes into the condition of sesquioxide, which

segregates in a narrow zone about the nucleal pyrite, cementing together

the granules of siliceous sand and forming a crust or shell-like coating

which is often quite dense and hard. All stages of the process are to be

found, from those in which there is merely a thin crust of oxide (figs.

5 and 6) to those in which the sulphide has nearly disappeared (fig. 7).

As the original concretionary mass rarely consisted of pure pyrite, but

inclosed more or less sandy nmterial, this last becomes liberated and

not infrequently remains as loose sand partially filling the geode-like

cavity.

The chemical processes involved in this change are presumably sim-

ple, though as we do not know for a certainty the exact conditions

attending either solution or precipitation we can not be expected to

describe them in detail. On the assumption that the iron was orig-

inally in solution as a ferrous sulphate, we can readily account for the

presence of the ])yrite concretions through the reducing action of

gases given off by the decomposing wood. If, however, the iron

existed, as at first seemed more probable, as a ferrous carbonate, the

precipitation is less readily accounted for, since it seems doubtful if

the small amount of sulphuretted hydrogen liberated would be suffi-

cient for the production of so large a (piantity of pyrite as is here

found.

EXPLANATION OF PLATE VL

Figs. 1,2, 3 ami 4. Characteristic forms of concretions lornied of grannies of sili-

ceous sand cemented by marcasite. In tig. 4, there has been internal shrinkage, caus-

ing cracks suggestive of an intermediate stage in the formation of se})taria.

Figs. r>, 6 and 7. Nodules showing stages of osidatitm. In fig. .5, the oxidation has

barely commenced, giving a red brown coating perhaps one-eighth inch thick on

the outer surface. This coating has been removed from the lower end, exposing the

marcasite. In fig. G, the nucleal mass carries so much sand as to be distinctly

granular, but the line of demarkation between the oxidized and unoxidized portion

is plainly evident. lu fig. 7, the loose sand fell away in process of cutting, leaving

the unoxidized portion as shown.
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MONOGRAPH OF THE GENUS GNATHODON, GRAY (RANGIA,
DESMOULINS).

[With plate YII.]

By Wm. H. Dall,

Honorary Curator of the Department of MoUnsks.

The g€iiiis Gnathodon is oue of those in regard to which much inter-

est attaches, on account of its disputed place in the systems, its uncer-

tain nomenclature, and its zoological ijeculiarities. In working up the

Tertiary species it became necessary to review the Avhole group and

investigate its relations afresh with newly collected material. Out of

these researclies, among other results, has grown the present mono-

graph, which is believed to settle the systematic position and nomen-

clature of the genus.

Genus GNATHODON, Gray.

(inathodon (Gray MS.), Sowekhy, Gen. Sli. No. 36, Dec. 1831 (Type G. cuneatus

Gray).—Gray, P. Z. S. 1836, p. lOi.—Gray, Loudon's Mag. Nat. Hist, i, n. s.,

p. 376, 1838.—Conrad, Medial Tert. No. 1, p. 23, 1838.—Anton, Verz. Concli.,

p. 10, 1839.—Sby, Man. Couch., lig. 83, 1839.—Conrad, Medial Tert., No. 2, p.

69, 1840.—SwAiNSOx, Malac, p. 370, 1840.—Conrad, Am. Journ. Sci., xxxviii,

p. 92, 1840.—Reeve, Conch. Syst. i, p. 62, pi. 43, 1841.—Conrad, 2d liull.

Nat. Inst., pp. 190, 192, 1842.—Dekay, Moll. N. York, p. 233, 1843.—Hanley,

Descr. Cat. Rec. Sh., p. 35, pi. 10, lig. 22, 1843.—Potiez & Mich., Gal. de

Douai, II, p. 194, 1844.—Gr.ay, Gen. Moll. P. Z. S., 1847, p. 186.—Philii'PI,

Handbuch Conch., p. 317, 1853.—Woodward, Man., ed. i, p. 308. 1856.—Dall,

Bull. 37, U. S. Nat. Mus., p. 62, 1889.

Jiangia, Desmoulins, Actes Soc. Lin. de Bordeaux, v. No. 25, p. 50, Feb. 15,

1832 (Type M. cyrenoides Desm.).—Conrad, Am. Mar. Conch., p. 56, 1833.

—

H. & A. Adams, Gen. Rec. Moll, ii, p. 380, 1856.—Conrad, Proc. Acad. Nat.

Sci., Phila., 1860, p. 232, 1861.—Conrad, Medial Tert. Index, p. 88, 1861.—

Prime, Proc. Bost. Soc. Nat. Hist, vii, p. 347, 1861.—Conrad, Am. Journ.

Conch. Ill, suppl., p. 30, 1868.—Fischer, Man. de Couchyl., p. 1095, 1887.

Gnatodon, Rang, Nouv. Auu. du IVInscura, iii, jt. 217, 1834.

Columbia (B'lainville MS.), RAN(i, op. cU., p. 217, 1834.
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Clalhradon (Gray MS.), Conkad, Am. .Tourn. Sci., xxiii, p. 340, Jan., 1833.

Lapsus for Clathrodon, Gray MS., 1830.

Clathodon, Sowkrby, Man., 2d ed., p. 108, 1842.

rerissodon, Conrad, Pioc. Acad. Nat. Sci., Phila., 1862, p. 573, 1863 (Type P.

Grayl, Co^KKO^^Mactra clathrodonta, Coxrad, 1833).

liangianeUa, Coxrad, Am. Journ. Conch, in, siippL, p. .SO, 1867 (Type G.

irigovum, Petit, Mazatlan, Mexico).

Shell trigoual, equivalve, closing completely ; umbones prominent, not

adjacent, smooth at the point of origin, erect or twisted forward; lunule

and escutcheon obscure or absent; shell-substance porcelain-white

internally; externally chalky, with a thin epidermis; anterior shorter

than the posterior end ; the latter produced or rostrate; hinge compris-

ing a bifid triangular cardinal tooth in one valve over which fit two

lamellar divergent teeth of the opposite valve, an accessory lamella

sometimes rising from the anterior edge of the cartilage pit next the

cardinals; an anterior lateral tooth in one valve received between two

less prominent lamin;e of the opposite valve, of which pair the dorsal

lamina approaches nearer the cardinal tooth than the ventral one,

leaving a gap into which the proximal end of the anterior lateral, when
adult, is more or less distinctly hooked; a longer posterior lateral in

the same valve as the anterior tooth, received between two subequal

less prominent laminae in the opposite valve; teeth crenulated or

granulose on their opposed surfaces; cartilage pit deep, jiersistent;

internal border of the valves smooth or faintly radiately striated;

adductor scars distiuct, the anterior smaller; pallial line distinct, dis-

tant from the margin
;
pallial sinus small, rather irregular ; cartilage

large, inserted on the ventral surface of the pit, persistent in its entirety,

so that its distal ends sometimes project from the eroded umbones;

ligament wholly internal, small, inserted on the dorso-posterior surface

of the pit and separated by a shelly ridge on each side from the cartilage

below it; nuintle-edge smooth, simple, the lobes marginated, the inner

edge of the margin thicker and elevated, the lobes free edged from

below the anterior adductor nearly to the siphons; antesiphonal chan-

nel of the incurrent siphon longitudinally divided by an elevated raphe

arising from the inner surface of the mantle; siphons moderate, united

to their tips, their distal orifices sparsely papillose; the proximal orifice

of the incurrent siplion with an imperfect arched valve; gills two on

each side, the inner larger, suspended by its base; the outer smaller,

its line of attachment crossing the gill obliquely and forming of the

ni)per portion an "appendix" which is soldered to tbe mantle by most

of its dorsal surface; all four gills united behind the foot, their proxi-

mal portion forming a septum which is anchored to the anterior portion

of the siphonal septum, thus completely separating tbe anal and peri-

pedal chambers
;
palpi, four in number, narrow, long, internally striated,

externally smooth, the lower j^air continuous medially in front of the

foot; foot small, com])ressed, short, angular in front, pointed behind,

ventral edge sharp, entire; byssus and byssal gland atrophied or absent

in the adult.
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Bistributmi.—Subtropical America, tlie Gulfs of California and Mex-
ico in shoal quiet water varying from salt to fresh, but preferably some-

what brackish, as in the case of oysters ; range in time from the newer
miocene to recent seas.

The genus falls naturally into three sections, the typical group best

illustrated by G. cuneatus; a second, Mioranr/ia, Dall, represented by
the miocene G. JoJmsoni, a very small, extremely inequilateral type

with obsolete pallial sinus and the cardinals reversed, the superior jiair

being in the left valve; the other, named RanylaneUa by Conrad, being

characterized by subequal faintly rugose lateral teeth, an obsolete pal-

lial sinus, and a more equilateral elongate and smaller shell.

The subgenus Rangianella forms the transition toward Mulinia, and
some of its species can only be distinguished from species of Mtdinia

by the smaller pallial sinus and the inconspicuous "hook" on the

proximal end of the anterior lateral tooth. A number of small species

of Mulinia have been described under the name of Rangia or Gnathodon,

so close is the relation between them. Several species of Mulinia, if

not all of them, are denizens of brackish water, and to errors based on

these facts are due the statements which have represented Gnathodon

as being extra-American in distribution.

As far as I have been able to judge from the specimens I have seen,

the species described will be assorted as follows

:

A: Gnathodon; typical group; G. cuneatus Gmy, G. clathrodon Con-

rad, G. Grayi Conrad, G. Lecontei Conrad, G. minor Conrad.

B: Miorangia; G. Joh)isoniT>all.

C: Rangianella; G.Jlexuosns Conrad, G. rostratits 'Petit, G. trigonus

Petit, G. mendicus Could.

The other species hitherto described may be referred to Mulinia,

Isocardla, and other groups external to the genus as properly restricted.

This genus has had singular nomenclatorial vicissitudes. The type

species was well known to the early conchologists of tiie United States,

and was regarded by them as identical with the problematical fossil

named by Lamarck Cyrena truncata. Gray, from a ballast heap left in

Canada by a vessel from the Gulf of Mexico, received two valves, which

he described uiuler the name of (7a///>-of?ow, and sent the manuscript to

the editors of the American Journal of Science, to be published in

America, about 1830. Believing it to be the same as Lamarck's species,

the editors sui^pressed Gray's description. Later Gray substituted

Gnathodon for the ill-constructed name Clathrodon, and the former was
published by Sowerby in his '< Genera of Mollusca," Part xxxvi. This

was the first publication of the name Gnathodon, and appears to have

been made in the last quarter of the year 1831,* the number containing

* See Newton, Brit. Oligocene and Eocene Moll., p. 321, 1891. Since writing this

note the researches of Mr. C. Davies Sherborne, kindly undertaken at my snggestion,

show that No. xxxvi was received and entered on the donation book of the Lin-

nean Society, London, January 4, 1832; from which it may be inferred that the

number in qnostiou was printed in the last days of December. 1831.
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it having references in it to the number of the Zoological Journal pub-

lished September, 1831. In December, 1831, Desmoulius read to

the Linnean Society of Bordeaux a paper published by that Society

February 15, 1832, containing an excellent figure and account of the

species under the name of Ramiia cyrenoides, which name was adopted

by Conrad in liis American Marine Conchology, who at the same time

mentioned the earlier unpublished Clathrodun of Gray. The "Genera"

of Sowerby and Conrad's Marine Conchology were both rather obscure

publications, the dates of several parts of which are dithcult to discover,

and both the authors, Gray and Conrad, appear to have forgotten

about these early publications. The former in 1817 gives the date of

his Gnathodon as " 1837," which is possibly a misprint for 1831. Conrad

in 1832 adopted Rangia; in 1833 he was disposed to revive Gray's man-

uscript mime o{ Glathrodon on the ground of courtesy; in 1834 Rang
seems to have no doubt that the name Gnathodon had been published

before Desmoulins's Rangia, aiul adopts the former. In 1838 Conrad

adopts Gnathodon, and uses it again in 1840. In 18C0 he reverts to

Rangia, and continues to use it in 1863, when he proposes a subgeneric

name, Perissodon, for the fossil R. Grayi, and in 1868 another subgeneric

name, Rangianella, for a Pacific species. The latter of these names was

defined. It may be noted that Gnathodon was employed by Jardine

for a genus of birds in 1845, and Rangia by Agassiz, in 1860, for a

genus of Coplenterates. The name Gnathodon is masculine, and the

specific names should take a masculine termination. Monographic

lists of the genus have been printed by Conrad (Proc. Acad. Nat. Sci.

Phila. for 1860, p. 232) ; Prime (Proc. Boston Soc. N. Hist., vii, p. 347,

1861); Fischer (Journ. de Conch., ix, p. 212, 1861); Conrad (Am. Journ.

Couch., Ill, Suppl. Cat. of Mactrida', p. 30, 1868) ; and Eeeve (Conch.

Icon., XIX, 1873). Singularly enough, neitlier of these authors has

given the synonymy of the generic name correctly. The date of 1831,

when Desmoulins's i)aper was read, is assigned to Rangia, which, how-

ever, was not publislied until February, 1832. The date of 1831 is

assigned to Conrad's mention of the genus in his American Marine

Conchology, though he adopts Rangia, which was not i)ublished until

1832, and it is highly probable that the part of Conrad's work contain-

ing Rangia did not appear until 1833, since it was contained in the

fifth fascicnlus, and the third fiisciculus is dated May, 1832. At all

events it can not be earlier than the latter part of 1832. Gray's man-

uscript name of Clathrodon was never formally proposed in print, and

Conrad's earliest mention of it is in 1833.

Gray and Desmoulius both referred the genus to the Mactrida', while

pointing out that in certain features it recalled Cyrenida\ This view

has generally prevailed, though lately Dr. Paul Fischer concluded

(Manual, p. 1095) tliat it ismore nearly related to Cyrena. Rang's notes

on the anatomy were i)robably made on defective material ; at all events,

they contain several errors which tend to obscure the mactroid affini-
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ties of the shell. Dr. Fischer also raised the group to family rank,

which, if it be comjiared solely with Cyrenida'^ is reasonable, but, if the

comparison is with the Mactrida', and sufdciently full material is con-

sulted, it will be seen that there are really no characters which remain

after the characters common to Mactras and Mulinias are excluded,

upon which even a subfamily can be based. The distinctive characters

of the genera of the Mactridxc merge so gradually from one form into

another that we are foi'ced to the opinion that Gray and Desmoulins

were riglit, and that the group can only be ranked as a genus, next to

MiiUnia^ in the Mactroid series.

In the endeavor to come to a well-founded conclusion in regard to

the affinities of Gnathodon, a careful examination was made of the soft

parts of G. cuneatus from Mobile and Texas; Mactra {SplsulaJ similis,

Say, Florida; M. ( 8.) polynuma Stm , Alaska; M. ( Mulinia) lateralis

Say, Massiichusetts; Cyrena carolinensis and Cyrena foridana Conrad,

from Florida. I received half a dozen Gnathodons from Mobile Bay
alive, by mail, through the kind intervention of Mr. (i. D. Harris ; and

others, in alcohol, from Port Lavaca, Texas, from Mr. J. D. Mitchell.

Several errors were found in Rang's account of the macroscopic anatomy,

leading to the suspicion that he dealt with specimens which had already

been removed from the shell when he received them. The following

notes were made from the specimens:

The foot of Gfiathodon cuneatus is like that of Mactra^ but shorter and

more compressed. There is no external indication of a byssal gland.

The retractor muscle of the foot on each side is attached to the under-

side of the cardinal border above and near the adductor.

The siphons of Gnatiaiion are short, but united to the ends, as in

Mactra. The incurrent siphon is pai)illose at its orifice, the excurrent

siphon smooth-edged, or very finely pai)iliose, differing in different

specimens. The external surface of the siphons is of a dark olive

color, nearly black where most intense, with a lighter line conforming to

the intersection of the vertical plane between the valves with the sipho-

nal commissure. The mantle-margin is wide and smooth, the distal edge

thin, blending with the papery epidermis, the inner edge thick, smooth,

and somewhat elevated. The anterior commissure is in front of the

adductor, thence backward the lobes are separated three-fourths ofthe

way to the siphons, much as in Mactra. A short distance within the

margin, beginning in the posterior half of the shell and extending back-

wards to a point under the shade of the valve of the incurrent siphon

is an elevated raphe of tissue which divides the incurrent channel. A
similar arrangement is found in Mactra, but not in Cyrena. This ridge

is probably the seat of sensory tissue analogous to the osphradium of

Gastropods.

T'le palps are triangular, slender, rather long, the lower ones extend-

ing to the posterior fourth of the foot on each side, continuous below

the mouth, where they are soldered to the visceral mass, and joined
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above with the inner anterior edges of the somewhat shorter upper pair.

The inner surfaces of both are striated, the outer surfaces smooth.

Rang indicates the month beh)\v the k)wer palps, which is obviously

erroneous.

The gills are of moderate size, two on each side, the inner pair larger,

and hung by their ui)per edges from the visceral mass. The attach-

ment of the outer pair is about a millimeter higher, separated from the

suture of the inner gills by a fine very tender membrane; the line of

attachment divides the outer gill at its upper third, the upper portion

is more or less fixed upon the mantle by slender adhesions toward its

middle third, and bent downward, but is more free before and behind.

This reflected portion of the outer gill is what is often referred to as

the " appendix." Both gills are joined by a delicate membrane behind

the retractor pedis (where the width of the two gills is approximately

equal) to each other, to the pair of the opposite side and to the

siphonal septum, forming a complete partition between the anal and
peripedal chambers. This is also found in the various forms of il/ac<r«

examined and in Cyrenafloridana^ though in the latter the attachments

are extremely delicate. Below the septum in Gnathodon a thin arched

membrane forms an imperfect valve at the baseof theincurrent siphon,

as in Mactrttj but in Gyrena this was hardly perceptible. The whole

surface of the gills is finely striated, of a dull cream color, vertically

barred with about twenty dark brown transverse lines. In all the

other species examined the gills were colorless. In Ranges figure the

anal and peripedal chambers are wrongly represented as communi-

cating behind the gills, which error was doubtless due to rupture of the

membranes. ^ l^S

So far as the soft parts are concerned, it will be seen from the preced-

ing notes that Gnathodon, Mactra, and Gyrena, agree essentially in fhe

general structure and attachments of the gills, in having a separate

anal chamber, in the general form of the foot (shortest in Gyrena and

longest in Mactra), in the separation of the mantle lobes (somewhat

greater in Gyrena), and in the absence of a byssus.

Gnathodon agrees with Mactra in having the siphons united to their

ends and the incurrent one furnished with an imperfect basal valve

and with an elevated raphe behind it. It agrees with the Mactridce in

having an internal cartilage and with MnUnia in having both the

(ordinarily external) ligament and cartilage internal and contained in

the same socket. In all these features Mactra and Gnathodon differ

from Gyrena and its allies, all of which have only an external ligament

set in a groove and separated by an elongated fulcrum, or nympha,

from the cardinal border.

In considering the evidence of the harder parts all the species of

(hiathodon nuist be examined, the typical species being more extreme

in its characters than any of the others. It is also necessary to exam-

ine very young specimens, which are extremely difficult to get hold of,

notwithstanding the abundance of the species on the Gulf coast.



1894. PROCEEDINGS OF THE NA TIOXA L MUSE UM. 95

My much regretted friend, the late Dr. Paul Fischer, in his Manual
has compared Rangia to a Gyrena with an internal cartilage, and has

regarded the cardinal teeth of the former as alternating, or Heterodoiit,

and those of Mactra as of the type which has been called Desmodont

by Neumayr. For these reasons he placed his family Rangiida' immedi-

ately after Cyrenidw in the Manual. If he had been able to study the

series which has been available for me I can not doubt he would have
changed this opinion. A study of the young shows that the hinge of

Onathodon in its early stages is as typically Desmodont as that of

Mactra and that the truncation of the ^-shaped teeth is a dynamic

feature due to the exigencies of growth, which may be observed in

MuUnia as well as Gnathodon. As a matter of fact neither Mactra nor

Gnatlwdon has genuine Desmodont dentition. The hinges of both are

really Heterodont.

In the young Gnathodon cuneattis 10 mm. long, the hinge possesses

the following armature:

Left valve: Anterior lateral tooth slender, slightly arched, crenulate

above, behind without the characteristic hook from which Gray derived

his name for the genus; cardinal tooth thick, ^-shaped, with a pro-

nounced depression on each side of it; anterior border of the cartilage-

pit with a small accessory lamella; the upper part of the anterior

border showing a small blunt projection corresponding to the hiatus

between the cartilage and the ligament above; this is probably a relic

of the shelly bridge which roofed the pit before the ligament descended

into it; pit deep, its ventral border projecting as in jl/ac^A-a; the inser-

tion scars of ligament above and cartilage below entirely separate, with

a small shelly ridge rising between them; posterior lateral long, thin,

slender, arched, crenulate above.

Right valve: Furrow for the anterior lateral tooth narrow, crenulate

on both sides, the lamina below it not much thickened; cardinal teeth

two simple lamell* closely approximated (but not joined) at their upi^er

ends, with a ^-shaped pit below them, into which is received the car-

dinal tooth of the opposite valve; (this arrangement is exactly paral-

leled in Mulinia lateralis); posterior groove for the lateral of the left

valve narrow, crenulate on both sides; the lower lamina slightly more
prominent than the upper one; other features as in the left valve.

At this stage the pallial sinus is proportionally larger and rounded

anteriorly as in Mactra, in short all the distinctive characters of the

young shell, in which it differs from the adult, are Mactroid.

Looked at from the standpoint of dynamic evolution, the hinge of

this group and the other Mactridie in its development offers much that

is of interest. The various stages of immersion of the ligament in the

different genera and subgenera illustrate well the manner in which

it has been ingulfed. So too the changes between the juvenile hinge

and that of the full-grown adult when regarded from a dynamic stand-

point are more easy of explanation than from any other point of view.
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Gnathodon seems to be indifferent as to the salinity of the water in

which it lives, as it is found both in the sea outside of the lagoons and
in the brackish water of the lagoons, while the living specimens received

by me from Mobile Bay seemed to maintain perfect health for some
four or live days in perfectly pure fresh water. But there is no doubt

that it is, by preference, like the oyster,' an inhabitant of waters the

salinity of which has been diluted by their proximity to the mouths of

rivers or creeks. In common with the majority of pelecypods inhabit-

ing fresh or brackish water, it has acquired the habit of secreting a

very heavy shell which is almost always eroded a good deal by the free

carbon dioxide of such locations.

The peculiar hooked or jaw-shaped anterior lateral, which, in counec-

tion with the longer posterior lateral, is the most marked characteristic

of the genus, results from the inequality of the two lamina) between

which it is inserted in the opposite valve. In Mulinia (from which Gnath-

odon seems to be an off-shoot) the laminjc and teeth are alike short and

somewhat removed from th<; vicinity of thecardinal teeth. In G nathodon,

however, the lamin;e are prolonged until they are very close to the car-

tilage pit behind and to the cardinal teeth in front. The lower anterior

lamina, for some unknown reason, did not attain the same length and

there is a gap between the cardinal tooth and theendofthelower lamina.

In Gnathodon, as in other pelecypods, the surface of the mantle is

produced in such a way as to secrete aud deposit the shelly matter

demanded by the growth of the hinge. The ventral exposures of the

hinge and its lamiuie are those upon which deposition is most profuse

and direct, consequently the gap referred to was rapidly iilled by depo-

sition from below on the ventral face of the j^rojecting part of the

upper lamina. The process may be seen in its successive stages in

any good series of Gnathodon cuneatus. Once the "hook" is formed,

it molds to a greater or less extent the form of the tooth impinging

upon it, and is preserved, among other reasons, because the triangular

buttress which it finally becomes is the most efficient obstacle which

the hinge possesses to the rotation of the valves on the cartilage as a

center. The tendency to this rotation, potentially very injurious, has

been promoted by the degeneration and immersion of the ligameut.

Consequently it is not at all improbable that the " hook" is a character

which would be enlarged and preserved by natural selection. The

oldest species {clathrodon) has it least developed, the most abundant

recent species {cuneatns) most so. It is distinctly present in all the

known species, but uot always consi)icuous. In the adult the efficient

action of the hinge is promoted by distinct, usually transverse, crenu-

lations on opposed surfaces. Where the surfaces are flat the creuula-

tions are usually parallel grooves, but on rounded surfaces, such as the

point of the lower anterior lamina in the right valve, they may be

wavy, granular, or irregular. The end they serve is that of decreas-

ing the tendency to any wobbling of the hinge, and these creuulie ar(5
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merely the result of the same processes which developed the original

hinge teeth in the priouodont s^^ction of the Paleopelecypoda. Where
the motion is purely to and fro, giving rectilinear friction of the opposed
surfaces, the rugje must be parallel and regular, corresponding to the
direction of the movement. Where the motion may be slightly irreg-

ular, corresponding irregularities will appear in the rugosities. The
tendency of the development of rugse is to confine and limit the range
of motion in the interest of the safety of the mollusk, a tendency which
culminates in the interlocking rigid hinge of PUcatuIa and Spondylus.

Contrary to the supposition of Neumayr, I believe there is no funda-

mental distinction between the groups possessing Desmodont and Het-

erodont hinge teeth, but that both are developed according to the par-

ticular circumstances of the case; the immersion of the ligament and
development of a cartilage may occur in some genera of any natural

group.

Typical species.

GNATHODON CUNEATUS, Gray.

Plate VII, figs. 1 and 10.

Gnathodon cuneatus, Gray, Sowerby, Genera of Sh., Part xxxvi, figs. 1-3,1831.

—

Gray, P. Z.S. 1836, p. 104; Loudon's Mag. N. H.,u. s.,l,p. 376, tig. 31,1838.—

Conrad, Medial Tertiary, No. 1, p. 23,1838.—Anton, Verz. Conch., p. 10, 1839.—

Sowerby, Man. Concb., 1st ed., fig. 83, 1839; 2nd ed., p. 154. fig. 83, 1842.—

SwAiNSON, Malac, p. 370, 1840.—Kkeve, Couch. Syst., i, p. 62, pi. 43, 1841.—

Conrad, 2nd Bull. Nat. lust., pp. 190, 192, 1842.—De Kay, Zool. N. York, Moll.,

p. 233, pi. 25, fig. 267, 1843.—Hanley, Descr. Cat, Kec. Sb., p. 35, pi. 10, fig.

22, 1843.—Gray, Gen. Moll. P. Z. S. 1847, p. 186.—Philippi, Haudb. Couch.,

p. 317, 1853.—Holmes, Post PI. Fos. S. Car., p. 41, PI. vii, fig. 10, I860.—

Ball, Bull. 37. U. S. Nat. Mu.s., p. 62, 1889.

Rangia cijrenoides, Desmoulins, Actes Soc. Liu. de Bordeaux, v., p. 57, figs. 1-3,

Feb. 15, 1832.—Conrad, Am. Marine Conch, pp. 56, 57, PI. xni, 1832.—H. &
. A. Adams. Gen. Rec, M(dl., ii. p. 380, PI. 100, figs. 4, 4a, 1856.—Conrad, Proc.

Acad. N. Sci. Phila. 1860, p. 232, 1861 ; Medial Tert. U. S., Index, p. 88, 1861.—

Prime, Proc. Bost. Soc.N. II., vii,p. 347, 1861.

—

Conrad, Am. Journ. Conch.,

Ill, app., p. 30, Cat. Mactridw, 1868.

—

Fischer, Man. de Couchyl.,p. 1096, PI.

xxi,fig. 2, 1887.

Gnathodon Graiji, Tuomey & Holmes, Pleioc. Fos. S. Car., p. 99, pl. 23, fig. 11,

1857; not of Conrad; Ibid., Post PI. J'os., p. 41, 1860.

Gnathodon minor, Holmes, Post PI. Fos. S. Car., p. 41, 1860; in synouymy.

Clathradon cuneata, (Gray Ms.) Conrad, Am. Marine Conch., p. 57, 1833; Am.
Journ. Sci., 1st ser., xxiii, p. 340,1833.

Pliocene of the Carolinas and of Florida (Caloosahatchee beds).

Pleistocene of Cornfield Harbor, Chesapeake Bay, and Wailes' Blufl".

Potomac Eiver ; of South Carolina ; of Florida; of the whole north coast

of the Gulf of Mexico and on the north coast of South America ( ?), Lea;

Pleistocene (?) of Matamoras, Mexico, Duges; Living in Mobile Bay,

Alabama, and westward on the north shore of the Gulf to Vera Cruz,

Mexico, in shallow water, either brackish or perfectly salt. I have re-

Proc, N. M. 94 7
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ceived from Mr. J. D. Mitchell, of Texas, a living specimen upon which

an oyster, at least two years old, and several specimens of Mytilus

hamains were tirnily attached.

Details in regard to this species will be found under the discussion

of the genus. lam informed that on the Texas coast it has been

extensively preserved for food in cans under the name of "Little Neck

Clams," and has met with some favor, gastronomically.

The dimensions of an adult specimen are as follows: Length 75,

height GO, diameter 50 mm.; but the proportions vary somewhat with

the amount of rostration of the individual.

The epidermis of G. cnneatus is nornuilly of an ashy gray color, some-

times with a tinge of greenish or brownish, and of a papery consistency.

When worn it has a more brownish tint, and some specimens display

streaks of a light ferruginous brown when the epidermis is thick and

worn. There is sometimes shown a smoother and more translucent

area of epidermis in the region where the lunule and escutcheon of

bivalves usually occur, though these areas are not set off by any groove;

but they are chiefly visible in adolescent specimens and often absent

entirely. Toward the posterior end of the shell the epidermis is often

raised in fine wrinkles, and it is usually more or less eroded on the

beaks. The sculpture of the exterior of the valves is chiefly incre-

mental and irregular, but many specimens show traces of radiating

raised threads, especially in the rostral region. A wide obscure

depression extending from the beaks to the margin and, with the valves

closed, circumscribing a cordate area, is visible on the anterior end of

many specimens. It corresponds nearly to the lower part of the

anterior adductor scars within the valves. No umboual sculpture like

that of many unios can be observed on the uneroded beaks. They

are always smooth, as in Mactra.

In common with most brackish water shells this species has a con-

siderable range of variability in form. In this case it chiefly arises

from a ditierence in the height of the umbones, and especially from the

shape of the posterior extreme of the shell, which normally is somewhat
produced and evenly rounded at the margin, but in other cases is

somewhat rostrated, with the basal margin somewhat concavely flex-

uous. This is carried to an extreme in a variety which may be called

(iNATHODON (JUNEATUS var. NA8UTU8, Dali.

Plate VII, lig. 8.

In salt water at Port Lavaca, Texas, Mitchell.

Length 35, height 27, diameter 24 mm., in the typical specimen.

This form was found by Mr. Mitchell, with others of the typical char-

acter, in pure salt water on the Texas coast. The specimen is small

compared with the adult of the type form, but seems mature and is

quite thick. It has nearly the form of G. Jlexuosus, but can at once be
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discriminated from the latter by the j)ieseuce of a deep thougrh small

pallia! sinus and a long, arched, posterior lateral tooth.

GNATHODON CLATHRODON, Conrad (emended).

Plate VII, lig. 9.

Mactra clathrodoiilo, Conrad, Am. Jonrn. Sci., 1st ser., xxiii, p. 340, 1833.

Gnathodon (jrayi, C<ini{ad, Medial Tert., p. 23, pi. 13, fig. 1, 1838; Ibid., second ed.

by Dall, 1893.—Emmons, Geol. Eep. N. Car., p. 298, fig. 226a, 1858.

(hiaihodon minor, Conuao, Medial Tert., p. 69, pi. 39, fig. 6, May, 1840 (Testa

junior). Am. Jouru. Sci., 1st ser., xu, p. 347, pi. 2, fig. 14, Oct., 1841.

Not of Whitfield.

Rand'ia minor, Conrad, Proc. Acad. Nat. Sci. Phila., xii, p. 232, 1861.

Eangia vlathrodonia, Conrad, oj). cit., xii, p. 232, 1861.—Prime, Proc. Bost. See.

N. Hist., VII, p. 347, 1861.

Eanijia {Perissodon) clathrodonta, Conrad, Proc. Acad. Nat. .Sci. for 1862, p. 573,

1863.—Meek, Smithsonian Misc. Coll. 183, Checkl. Inv. Fos. Mioc. N. Am.,

p. 11, 1864.

Eanf/ia (Perissodon) minor, Conrad, Proc. Acad. Nat. Sci., Phila. for 1862, p. 573,

1863.—Meek, Checklist, p. 11, 1864.

Chesapeake Miocene of James and York rivers, Virginia and Korth

Carolina, Conrad, Euffin, and Yarrow; Pliocene of the Croatan beds

in North Carolina, Johnson.

The dimensions of an adult specimen are: Length, 70; height, 54.5;

diameter, 40 mm.
This is the oldest species of the genus, and appears in the Chesa-

peake Miocene of Virginia, but seems to be very limited in its distri-

bution. I have seen no specimens from south of North Carolina. It

may be discriminated from G. cuneatus by its thinner and more com-

pressed shell, its slender and straighter lateral teeth, its more shallow

and open cartilage pit, its less prominent and more adjacent beaks. The

pallial sinus is small but angular. The lateral teeth are crenulate,

especially above; the posterior end of the shell, though not rostrate, is

rather pointed.

A subgenus Perissodon proposed for this species by Conrad, but

never defined, seems to have been based on the specific ditferences

above referred to. There are certainly no features of more than spe-

cific value separating this form from G. cuneatus. I am quite confident

that Conrad's G. minor, described from the same beds as G. clathrodon,

is merely a young stage of the latter. Conrad's figure agrees with such

young shells very well, and his descrii)tion attbrds no differential

characters.
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GNATHODON LECONTEI, Courad.

Plato VII, fig. 4.

(inathodoH Leroiiici, CoxKAD, .Touru. Acad. Nat. Sci. Phila., 2d 8er., ii. p. 273,

pi. 24, figs. 1-3, Jan., 1853; Proo. Acad. Nat. Sci., vii, p. 31—Gould, iu Pac.

R. R. Rep., v.; appendix, p. 230, 185.5.

Uariflia Lecontci, Conrad., Proc. Acad. Nat. Sci. Phila. lor 1860, p. 232, 1861.—

Mekk, S. I. Clieckl. loss. N. Am., Miocene, p. 11, 1864.

Fossil ill the upper Tertiary (Pliocene?) rocks on Carisco Creek, Col-

orado desert, Arizona, Dr. Leconte. Type in the National Museum,
Reg. No. 6833.

Length, 22 mm.: height, 20; diameter, 16.

This species, which is said to occur in great abundance at the locality

mentioned, most nearly resembles G. cuneatus but is a more trigonal

shell than specimens of cuneatus of the same length, has a smaller iit\\-

lial sinus, and is a considerably smaller and less heavy si)ecies. There

are also differences in the arrangement of teeth on the hinge line. It

differs from G. trigonus Petit in having long lateral teeth and in being

proportionately more elevated. The beaks are high and more closely

adjacent than in G. cuneatus. Carpenter (Rep. Brit. Assoc. Moll. W.
C. N. Am., 1863, p. 592) correctly distinguishes this species from G.

mendicus or trif/onus, and recognized its greater resemblance to the

G. cuneatus. No specimens seem to have been collected by any one

since Dr. Leconte, who described them as found in a layer of rock two

feet thick in the bank of the creek, where they occurred in the greatest

profusion. The small pallial sinus in this species is a step in the direc-

tion of Rangianella.

Section MIORANGIA, Dall.

GNATHODON .lOHNSONI, Dall.

Plate VII, fig. 7.

Gvaihodon Johnsoni, Dall, Science, Vol. xx. No. 502, p. 165, September 16, 1892

(name only); Trans. Wagner Inst, ill, p. 337, pi, 22, tig. 18. December, 1892.

Venus mohiliana, JonN.s()N, Science, Vol. xx, No. 501, p. 151, September 9, 1892

(name only).

Fossil in the Miocene of the Pascagoula clays at Shell Bluff, Pasca-

goula River, Greene County, Miss.; also at a depth of 700 feet in the

artesian well at Biloxi, Miss., and of 735 feet in the artesian well at

Mobile, Ala. ; L. C. Johnson.

Shell small, rather compressed, ovate-triangular to submytiliform in

outline, rather thin for the genus, externally smooth or marked only

with lines of growth when perfectly normal, but fi-equently concentri-

cally fluctuate owing to irregularities of growth ; beaks prominent, com-

pressed, anterior, close to the hinge line; margin of the shell entire,

with no circumscribed lunuleor escutcheon; interior smooth, muscular

impressions small, distinct; pallial line with a shallow incurvation

behind, hinge very asymmetrical, the anterior lateral tooth in the left
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valve, short, /^-shaped, received in the right valve into a corresponding

sulcus, below which a triangular pustule represents the anterior lateral

of that valve; cardinal teeth of the left valve diverging, lamellar, the

anterior lamella situated above the anterior lateral tooth, fitting above

a triangular cardinal tooth grooved or partly split at tlie apex, in the

right valve; posterior lateral tooth in the left valve long, arched, finely

crenate above, received in the right valve between two slender lamina^,

of which the lower one is most ])rominent; pit for the ligament and

cartilage narrow, oblique, roofed over by a very thin shelly layer gen-

erally worn off in rubbed specimens. Length of shell 17.5 ; height 1.15;

double diameter of valve, 10 mm. Fragments indicate that the species

reaches a length of at least 25 mm.
This species differs from the young of G. cuneatus in the fact that the

^-shaped cardinal tooth is in the right valve when the valves are closed,

while in G. cuneatus it is in the left valve, as well as in ckUhrodon, Lecon-

tei, mendicus a.nd fexuostcs. In G. Johnsoni the anterior lateral tooth is

shorter, relatively, than in any other species, and the shell is more

drawn out behind the beaks.

The geological age of this species is somewhat in doubt. It is asso-

ciated with Hydrohia mohiUana Dall, and with a large oyster and Mulinia

lateralis var. corhnloldes Reeve. The latter is a living species and is

not otherwise known below the newer zones of the Chesapeake Miocene.

The Pascagoula clays were referred to the Grand Gulf beds by Ililgard,

and overlie them. There is no doubt that the typical Grand Gulf beds

are included between the Hawthorne beds, at the base of the older Mio-

cene, and certain beds of the Chipola series; at present it seems im-

probable that the Pascagoula clays can be correlated with anything older

than the Chesapeake. I am disposed to consider them as correspond-

ing to the aluminous clay above the Chesai)eake clay-marl in the Alum
Bluff series.

Subgenus Rangianella, Conrad.

Rangianella, Conrad, Am. Journ. Conch., iii, Stippl. p. 30, 1867.

Bangia, Carpenter, Mazatlan Shells, p. 53, 1857.

Lateral teeth short, subequal, about equidistant from the beaks,

feebly striated or smooth ; shell ot moderate size, subelongate or ros-

trate, long2r than high; pallial sinus inconspicuous or obsolete.

Type: Gnathodon tri(/07ius, Petit =6r. mendicus, Gould.

The hook of the anterior lateral tooth is almost obsolete in this

species, especially in the young, and it was chiefly upon this character

that Conrad separMed it, leaving G.flexuosus with the typical species;

but the sum of all the characters, if taken into account, would modify

this view. Carpenter saw the difference ten years earlier, and would

have utilized the name Rangia for the short-toothed species; but this

proceeding would be contrary to the accepted rules of nomenclature,

since Rangia was based solely upon the same sjjecies as Gnathodon, and

must stand or fall with the juiority of application to that special type.
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GNATHODON (RANGIANELLA) MENDICUS, G o u 1 «1

.

Plat.' VII, fijr. 2.

Mactra mendica, Goulp.. rroo. Bost. Soc. Na^. Hist., iv, p. 88, Nov., 18r)l ; Journ. B.

S. N. II., VI, !>. 393, ri. XV, fig. 4, Oct., 1853.

Gnathodon mendlcus, Cxuvv.^tf.u, W Z. S. 1856, p. 200; Mazatlaii Sli., ]>. .549, 1857;

Rep. Br. Assoc. 1863, pp. 535, 543, 592.

Gnathodon irUjonum, Pictit, Jomn. do Conchyl. iv, pp. 84, 166, PI. vi, figs. 13-15,

1853.—CaiU'KNTKU, P. Z. S. 1856, p. 200; Rep. I'.r. Assoc. 18.57, p. 227; Re)>. Br.

Assoc. 1863, pp. 535, 543, 576, 592, 633.

Gnathodon Ir'ajona, CAHPr.NTKH, Mazatlan Sb., p. 52, 1857.

Guathodou tninratum, Pf.tit, Jonrn. de Conchyl. iv, p. ii, of expl. pi., 1853.

Gnathodon Lccontei, Conk.M). Pioc. Acad. Nat. Sci., vii, p. 31, 18.54; not of

Conrad, Journ. Acad. 18.53.

Ilangla trigova, Adams, Gen. Rec. Moll, ii, p. .380, 1858.

Rangia mendira. Piiime, Proc. B. S. N. H. vii,
i). 347, 1861.

RangianeUa trigona, Conrad. Am. Jonr. Conch., in, suppL, p. 30, 1868.

Mazatlaii, Mexico, Lieut. Green, Eollaiul de Eoquan, Reigen, etc.;

living" in brackish water.

I have examined authentic specimens ofboth G.mendicua and G. trigonus

and there seems to be no doubt of their identity.

The ejiidermis of this species is of a straw color, varying to greenish

yellow, darker on the posterior slope, where it often becomes fibrous,

and having a paler lozenge-shaped area over the hinge, which, however,

is not circumscribed by any groove. Internally the shell is polished

outside of the area inclosed by the pallial line. The latter is feebly

waved, but hardly indented. The lateral teeth are nearly equal, feebly

gran ulose, the anterior witli the " hook " almost obsolete. Although

the shell usually has a smooth internal margin it is sometimes radiately

striated, especially above the hinge, and the lines of growth are often

beaded here and there with short radiating threads much more regular

and distinct than those sometimes notable on G. cuneatus. A faint

wrinkled sculpture is constantly present on the posterior slope and

seems characteristic of the species. The umbones are quite smooth.

The specimens I have seen average about 25 mm. (1 inch) in length,

18 mm. in height, and 12..^) mm. in diameter.

GNATHODON (RANGIANELLA) FLEXTIOSUS, C o n r ad .

Plate Vll, figs. 3, 6.

Gnathodon Jtexuosus, Conrad, Am. .Journ. Sci., 1st ser., xxxviii, p. 92, fig. 1839;

Proc. Acad. Nat. ,Sci. Phila., vii, p. 31, 1855.

Gnathodon rostratum, Pkiit, .Tourn. de Conchyl. iv, j)p. 84, 164, PI. v., figs.

1-3, 1853.

Rangia Jlexuosa, Conrad, Proc. Acad. Nat. Sci. Phila. lor I860, p. 232; Am.

Journ. Conch., in, supplcm., p. 30, 1868.

Rangia rostrata, Prime, Proc. Bost. Soc. N. Hist., vii, p 348, 1861.—Adams,

Gen. Rec. Moll., ii, p. 380, 1858.

—

Conrad, Am. Journ. Couch., m, suppl.,

p. 30, 1868.

Living on the coast of the Gulf of Mexico from northern Florida to

Vera Cruz, Mexico, in suitable places. Apparently a denizen of pure

salt water.
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Length, 43; height, 30; diameter, 26 mm. in the adult.

This is apparently a rare species. I have never seen a perfectly-

fresh specimen. It can be distinguished from any other Atlantic spe-

cies by its short, subequal, lateral teeth, rostrate shape, and obsolete

pallial sinus. The crenulations of the teeth are very feeble and, in

worn specimens, sometimes invisible; but this is a character which
varies much in individuals, as can be observed in any good series of

G.cuneatns. The shell is much heavier than G. viendicii.s, and has the

lateral teeth more unequal, the anterior lateral being strongly hooked.

The pallial line has no reentrant angle, but a recess is formed by the

base of the adductor scar and tiie vertical extension of the pallial

impression. The epidermis is straw yellow. I have observed no bead-

ing along the lines of growth, and no sculpture, on the posterior slope,

except incremental lines, on any of the specimens 1 have examined.

The shell varies a good deal in height relative to its length, and the

posterior end may be flexed upward or downward or produced horizon-

tally. It is perceptibly rostrate. I have called attention to the fact

that G. cuneatus has a rostrate variety, of which the outline simulates

that of G. Jiexuosu.s, and must now add a peculiar variety of G, flexuosus

which tends in the opposite direction.

GNATHODON FLEXUOSUS var. PETITIANUS, D a 1 1 .

Plate VII, fig. 5.

In this variety the shell has a height of 30 and a length of 30*5 mm.
compared with a height of 20 and a length of 43 mm. for the typical

jiexuosns; the posterior sIojjc is convex and the rostrum short, rounded,

and bent downward, the pallial line has afaiut sinuation, and the "hook"
on the anterior lateral is obsolete. The diameter of the shell would be

about 21 mm. The valve is lighter than any specimens of Q. Jicxuosus

which have come to my notice and considerably more swollen. It

is possible that it may represent a distinct species, but this can not be

determined without a good series of fresh specimens. A single some-

what worn left valve was obtained by the Mexican geographical com-

mission at Vera Cruz, and is now in the National Museum (No. STGOSa).

I have referred it to G. fexnosus on account of the short lateral

teeth and feeble pallial sinus; if additional material should prove it to

be distinct, the varietal name now given may be taken as specific. No
indication of external sculpture except incremental lines is visible; the

epidermis is absent from the specimen.

G. jiexuosns possesses more constantly than any other species a

character occasionally found in each of them, namely, the presence

at the anterior border of the cartilage pit of a thin accessory lamella

betM^een the pit and the deltoid cardinal tooth of the left valve. This

lamella, when perfect, looks like an additional cardinal tooth, and is

always best developed in the left valve, but it is usually more or less

absorbed or even absent. It is common to all the Mactrida'. The mar-
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gin of the viilves, especially near the hiuge, sometimes sliows faint

radiating striatioii, as already noticed in G. mendicus.

Spurious or Doubtful Species.

MULINIA (iUADELTIPENSIS, Recluz.

Macira guadelupensis, Recluz, Journ. de Conchy 1., iii, p. 249, jil. 10, figs. 4, 4',

1852; Journ. deConchyl., iv, p. 414, 1853.—Bkau, Cat. Sh.Cuad., p. 26, 1858.—

Krebs, W. I. Marine Sli., p. 105, 1864.

Gnathodon (juadahipensis, Rkkve, Conch. Icon., xix. No. 2, 1873.

Macira douaclj'ormis, Krebs, W. I. Mar. Shells, p. 105, 1864 ; not of Gray or Reeve.

Gnathodon Cantrainei (Recli'Z ms.), Rkkvk., Conch. Icon., xix, Gnathodon, fig. 3,

Oct., 1873.—GuNDLACH, Ann. Soc. Ksp. de Plist. Nat., xii, pp. 280,322, 1883.

Beacli at Agaadilla, Porto Kico, dead shells cast up on the shores of

the creek, Gundlach; Xevis, Sowerby; Guadelupe, Kecluz, Beau;

Guaivea on the coast of Venezuela, Blunie in Swift Coll,

(hay described a shell in 1837 under the name of donaciformis, hut

his description was inadequate. It was later figured by Sowerby in

the zoology of the voyage of the Blossom, Capt. Beechey, and on this

figure the name must rest, as there is no other means of identifying the

shell. It represents a species found on the west coastof middle Amer-

ica from Panama to the Colorado Elver. It is quite a variable shell

but normal specimens agree well with Sowerby's figure. It Avas stated

by Gray to come from the "South Seas" (then a term including most

of the Pacific); Sowerby gave the locality as "Nevis," an island iu the

West Indies where Beechey did not touch; later Keeve figured a shell,

l)robably young, said to be from New Zealand, under Gray's name.

The reference to "Nevis" led Krebs and others to identify a rather

similar but smaller species named (/uadehqjensis by Kecluz with the

donaciformis of Sowerby and Gray. Recluz' species was subsequently

figured by Sowerby (1873) in his continuation of Reeve's Iconica as a

Gnathodon, a not unnatural mistake, since these Mulinias and Bangia-

nella can barely be separated generically. At the same time another

Mulinia, probably a mere variety of guadelupensis, is figured by Sow-

erby under the (ms. ?) name of Cantrainei Recluz, and also referred to

Gnathodon. From an examination of authentic specimens there seems

to be no question of the identity of G. Cantrainei with G. guade-

lupensis, while it is absolutely certain that both belong to the genus

Mulinia of Giay.

This, however, is not the final disposition of the matter. The small

Mulinia, named lateralis by Say, is well known, chiefiy from northern

specimens. It extends from Massachusetts Bay to the Antilles. The
northern specimens are rather rude, but a series showing the geograph-

ical range also shows that, as we follow the species south, it becomes

more delicate, lighter, and develojis several varieties, one of which

was named Mactra rostrata by Philippi (not of Spengler) and Mactra

corhuloidfs, by Deshayes. This rostrate form is connected with the type

by insensible gradations. The species under favorable circum-
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stances attains the length of an inch and is quite variable in form, as

are all these small Mulinias. It is my opinion that a complete geo-

graphical series will show that M. guadelupensis is merely a well-

grown local race of the M. lateralis. Both have a preference for brackish

water.

GNATHODON? VALDENSIS, Danker.

(inathodon raldensis, Dunker, Mouog. Norddentsch. Wealdeubild., p. .57, tiif. xiii,

Figs. 5 a-e, 1846.

—

Sandbehgkr, Land nnd Siisswasser concbyl. der Vorwelt,

p. 54, PI. II, Figs. 10, 10a, 1870.

Walderthon des Gravinghagener stolleus bei Bielefeld, Germany;
Wealden formation of North Germany.

This species has the aspect of a Cyrena. The interior and hinge are

unknown. It was referred to Gnathodnn by Dunker because the speci-

mens give no evidence of an external ligament. It is highly improba-

ble that the shell will finally prove to belong to G)iatho(1on, both on

account of its age and its locality, but it will certainly be a matter of

interest to determine its proper place and it is to be hoped that this

will soon be accomplished.

8PISULA? QUADRICENTENMALIS, Harris.

Gnalhodoti, new sp., Harris, Fourth Ann. Rep. Texas Geol. Survey, Table of

species Galveston well, 1893.

Gnathodon quadricentennialis, Harri.s, P^iftb Ann. Rep. Texas Geol. Survey.

[In press].

From the upper Miocene, 2100 to 2250 feet, in the Galveston arte-

sian ^vell, Galveston, Texas; State Geological Survey.

After a careful examination of specimens of this species kindly fur-

nished by Prof. Harris, I am inclined to refer this to Spisula, notwith-

standing the inequality of the lateral teeth. The ligament appears to

have been partly external, which would remove the species from Gna-

thodon, unless this feature is due to wear, which seems unlikely. The
shell is nearly smooth externally, rather elongated, evenly rounded at

each end, quite inequilateral, the longer posterior part having long

curved laterals, transversely striated. The hinge seems otherwise like

that of Spisula; the pallial sinus is well marked, the beaks adjacent,

low, and inconspicuous, 1.5 mm. from the anterior end. Lon. 8.5, alt.

5.0, diam. 4.0 mm.

MULINIA MINOR, Whitfield?

Rangiaf (Perissodon) minor, Whitfield, Moll, and Crust, of the Miocene form
of N. J., p. 84, pi. 15, figs. 4-6 [in press] ; not of Conrad.

Miocene marl of Shiloh, N. J., Burns.

This species doubtfully referred to Conrad's R. minor [= G. clath-

rodon, jr.], and well figured by Prof. Whitfield, is a young Mulinia

allied to ilf. lateralis, but too young to identify. The type is in tlie col-

lection of the National Museum. Only one specimen was obtained by
Mr. Burns.
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SPISULA? PARVA, Petit.

Gnaihodon j)arvum, Pktit, Journ. de Conchyl., iv, p. 358, pi. 13, tigs. 9-10, 1853.

—

Rkevk, Conch. Icon., xix, G nathodoti , fig. 6, 1873.

Jiani/ia jjfirva, Adams, Gen. Rec. Moll., ii, p. 380, 1858.

—

Conrad, Proc. Acad. Nat.

Sci. Phila. for 1860, p. 232; Am. Journ. Couch., in, Suppl., p. 30, 1868.

Mactra rostrata, Reeve, Conch. Icon., viii, Mon. Macfra, PI. xix,tig. 104, 1854;

not of Philippi. Zeit.schr. Mai., 1848, p. 152, nor of Spengler, 1802.

Brisbane River, Moretou I>ay, Australia, Petit.

Specimens of Petit's shell in the National Museum received from H.
Cuminji: were named by the latter Mactra rosfrata, Spengler. Spengler

cites for a figure of his species the Conchylien Cabinet, vol. 12, tab. 242,

fig. 4197, but there is no such plate or figure in the volume referred to,

thougli he may have had proofs of a plate which never was published.

His species is quite distinct, but Reeve has figured our shell, as iden-

tified by Cuming, under Spengler's name. The shell is a Spisula, the

ligament being externally visible, though partly inserted in the carti-

lage pit. The laterals are very sharply striated. In the specimen

received from Cuming the lateral teeth proper are in the left valve.

ISOCARDIA? TENUIDENS, Whitfield.

Gvathodon? ienmdens, Whitfield, Lam. Raritan Clays, p. 27, pi. 11, figs. 7-10,

1885.

This species is only known as an internal cast from the Cretaceous

beds known as the Plastic Clays of New Jersey. It is a thin-shelled

salt water bivalve, having much the appearance of an Ifiocardia. It

was but doubtfully referred to the genus Gnathodon by Whitfield, and

I believe it should be referred to the Isocardiida\ It has nothing but

the prominent and distant beaks to connect it with Gnathodon.

EXPLANATION OF PLATE VII.

Fig. 1. Gnathodon cuneatiis, Gray, exterior of adult specimeu 60 mm. long. Mus.

Reg. No. 60793, p. 93.

Fig. 2. Gnathodon mendicus, Gould, interior of specimen 23.5 mm. long. Mus. Reg.

No. 103899, p. 98.

Fig. 3. Gnathodon flexuosun, Conrad, exterior of an adult specimen 43 mm. long.

Mus. Reg. No. 6134, p. 98.

Fig. 4. Gnathodon Lecontei, Conrad, one of the typical specimens, the hinge some-

what weatherworn, length 22 mm. Mus. Reg. No. 6833, p. 96.

Fig. 5. Gnathodon flexuosus var. Petitianus, Dall, from the typical specimen 36.5 mm.
long. Mus. Reg. No. 57668a, p. 99.

Fig. 6. Gnathodon Jfexaosns, CONRAD, interior, the shell alittle worn, the same speci-

men is figured at fig. 3; p 98.

Fig. 7. Gnathodon Johnsoni. Dall, type specimen 17.5 mm. long. Mus. Reg. No.

107033, p. 96.

Fig. 8. Gnathodon cuneaius var. natiutus, Dall, interior of type specimen 34 mm. long,

Mus. Reg. No. 106988, p. 94.

Fig. 9. Gnathodon clathrodon, Conrad (em.), interior of specimen 40 mm. long, from

the Croatan beds. Pliocene of North Carolina. Mus. Reg. No. 112296, p. 95.

Fig 10 6'n«</(or?o»i c«Hea<HS, Gray, interior of valve 60 mm. long. Mus. Reg. No.

60793, p. 93.
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ON THE NOMENCLATURE AND CIIARA< TElilSTlCS OF
THE LAMPREYS.

I5y TiiKoDoKi': (riLL, m. d., imi. d.

In 1870, Dr. (riintlier took iij) the iiiiiiie Prtnuni/zon hranchialis for

what was beforo jioneially called /'. phoirri. In 1S82, assuinin^' the

correctness of that determination and that there were good i-easons for

the identification, I accei)ted it and also the uame A»fnioca't<'>i, based on

the P. br(tnchi(tlis, for the genns called Lampi'tra by (}ray. It was with

nmch reluctance that 1 took such a step, and only in «leferen(re to the

rules of nomenclature regulating such cases, common among the aca-

lephs, especially the hydroids, but rare among vertebrates. The reluc

tance to adopt the name Amtnocwtrs with this new range has, I am sure,

been shared by many others, and expression has lately been given to

it by Prof. Gage in his valuable memoir on "Tiie Lake and Ibook

Lampreys of New York" (Wilder book,]). 4.'J7). Prof, (iage's own
researches appear to furnisli a perfectly legitimate way out of the

dilemma.

According to Prof (lage [op. clt.^ p. toO), "u[) to tin' ])resent time

there has been no way discovered of distinguishing the laiva' of the

lake and of the brook lamprey. As the two si)e<Mes occupy the sanu^

spawning ground and sometimes spawn in the same nest gi'(>.at car(^ is

necessary in order not to confuse the two. After the larva' h'ave the

nest they apparently go to the same sand bed."*

* The after lilo of the species is, however, quite different.

"The brook lamprey doi^a not a])p:ireiit]y iIlereas(^ in length after transforin.ition,

for many of the transformed ones at the spawninjij sc^ason are of less size than the

jnst trnnsformed ones."

" The lake lam])rey n])oii transfoiininfif is only about one-half to one-fourth Ihe

length and jirobably not one-tenth bulk of the sijawniug ones." ((Jage, op. cil., ))p.

452, 45:{.)

A lamprey half the length of another would ('(luiil an eighth of I he luilK, and one

afourth the hingth would only ri^ach one-sixty-fourth tlie bulk, if Ihe jiropoitions

corresponded.

I'rocf.diiiiis Niilii.iiiil Miisciiiii, \ul. WJI Nci. !»8!> .

107
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As Prof. Gage had unusual opportunities for investigation, and

"since 1875 lost no opportunity of studying the lampreys at all stages

of life" {op. cit., p. 423), his conclusions are especially valuable, and

may be safely used in a reconsideration of the question of nomencla-

ture.

Why has AmmocwteH brancMalis, then, been identified specifically

with Petromyzon planeri, thus necessitating the restoration of the former

name '1

AMMCECETES COMMON TO ALL ARCTOG.15AN LAIMPREYS.

The memorable researches of Dr. August Miiller, resulting in the

discovery that an Ammoccetes was simply a larva of a lamprey, hap-

pened to be conducted where the Petromyzon planer! was the species at

hand, and, inasmuch as the larvje in his possession developed into

Petromyzon planerl^ the identification was correct. The mistake (if it

can be considered as such) was in assuming that every J^mmocosi^es was

a larval Petromyzon planeri, and that the Ammoccetes or P. hrancMaUs

of Linne was specifically identical with P. planeri and with that alone.

It now appears that what would be determinable as an Ammoccetes

hranchialis may be the larva of any arctogtean lamprey, inasmuch as

tlie lake lamprey {Petromyzon marinus var.) and brook lamprey {Lam-

petra sp.*) are most distinct from each other. Inasmuch also as the sea

lamprey {Petromyzon marinus) ascends fresh-water streams to breed,

there was no reason for identifying P. hranchialis with one rather than

another species, the definition applying to one as well as to another, and

doubtless the larvine of the three Euroijean species (P. marinus, P. flnvia-

tilis, and P. jylaneri) have been frequently, if not habitually, confused.

It follows, therefore, that P. hranchialis (Linne) and Ammoccetes are

generic rather than specific synonyms and should be so treated. The

name Lampetra may be, consequently, revived for the fresh-water

lami)reys of Europe and eastern America and the synonymy digested

as follows.

SYNONYMY.

Genus PETROMYZON.

< Petromyzon, Linn^us, Syst. Nat., ed. 10., v. 1, p. 230, 1758.

< Petromyzon, (DumIoril) Cuviek, Regne Animal, t. 2, p. 118, 1817.

< Ammoccetes, (Dumkril) Cuvier, Regne Animal [1'^ <^cl.], t. 2, p. 119, 1817 (based

on larval form).

= Petromyzon, Gray, Proc. Zool. Soc. London, pt. 19, pp. 235, 236; List Specimens

Fish Brit. Mus., pt. 1, p. 137, pi. 1, f. 1 (mouth), 1851.

= Lampetra, Mai.m, Forhandl. Skand. Naturf., 8. niiide, p. 580, 1860.

< Petromyzon, Gunther, Cat. Fishes Brit. Mus., v. 8, p. .500, 1870.

* The specific identity of either the European Lampetra planeri or X. fluviaiilis with

an American species is very doubtful and at least requires verification.
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Geuus LAMPETRA.

'i'f Lampreda, Kafinesqi^e, Analyse de la, Natiuc, ]>. 94 (without description or

typonyni), 1815.

?? Fricus, Rafinesquk, Analyse do la Nature, j). 94 (without descri]ition or typo-

nym), 1815.

= Lampeira, Gray, Proc. Zool. 8oc. Loudon, pt. 19, ])p. 235, 237, 1851; List Speci-

mens Fish Brit. Mus., pt. 1, p]). 137,140, pi. 1, f. 2 (mouth)

1851.

? iSto/ecosojHfl, GiKAKD, Expl. and Surveys for R. R. Route to Pacitic Oe., v. 10.

Fishes, \y. 384, 1858 (based on larval form).

^ Fetromyzon, Malm, ForhandL Skand. Naturf., 8. mode, p. 580, 1860.

— Ammocoetes, Gill, Proc. U. S. Nat. Mus., v. .5, p. 523, 1883.

Feiromyzon sp. auct. pi.

Ichthyomyzon sp., Girard.

FAMILIES.

In 1870 Dr. Giintlier united the genera Caragola and Mordacia of

Gray, the former of which was based on specimens with tlie lateral

corneous lamelhe- preserved, while the latter was founded on a specimen

in which the}" were lost and only exhibiting a single papillary prom-

inence for each. For the combination he prefered the second name of

Gray {Mordacia), based on a mutilated individual. In 1882 I used in

preference the first name {Caragola), based on a perfect individual. I

have since been led to believe that the precedence of one name by such

a little margin as Caragola has over Mordacia has no value, and that

aptness of diagnosis, however desirable, is not necessary to secure prior-

ity, and I have therefore followed Dr. Giinther in accepting the name
Mordacia instead of Caragola. I have also deemed it proper to elevate

the subfamily Caragolinw to family rank, and named it Mordaciidw.

Eefereuces follow.

Family Mord aoiid.4^.

= Cara{jolin(v, Gill, Proc. IT. S. Nat. Mus., v. 5, ]t. .524, 1882.

= Mordaciidw, Gill, Mem. Nat. Acad. Sc, v. 6, p. 129, 1893.

Fetromyzontidce pt., auct. pi.

Hyperoartia with two distant lateral tuberculigerous laminae devel-

oped from the upper arch of the annular cartilage.

The only known genus is Mordacia.

With this is to be contrasted the family Petromyzonidce as thus

restricted, viz:

Family Petromyzonid^.

< Fetroviyzontida; Gill, Proc. U. S. Nat. Mus., v. 5, p. 521, 1882. (Full syn. given.)

= Fetromyzontida', Gill, Mem. Nat. Acad. Sc, v. 6, p. 129, 1893.

Hyperoartia with a single median tuberculigerous suproral lamina
developed from the upper arch of the annular cartilage.

It behooves those who may object to these families to consider why
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the character used to distinguish them is not of equal value with the

union or separation of lower pharyngeal bones and like modifications

generally used.

ORTHOGRAPFIY.

In common with almost all otiier zoologists, L have used the name
Petromyzontidw for the lampreys. It only lately occurred to me that

the form was a suspicious one at least, and, on investigation, I have been

obliged to believe that it was due to a false analogy. Certainly the

analogous Greek word ;j.u^wy has /^.^Iwvoc in the genitive, and the cor-

responding Latin equivalents are myxon and myxonis. The first to

use the form Petromyzontidw appears to have Deen Prof. Agassiz, in

1850, in Lake Superior (p. 249), and the Edinburg New Philosophical

Journal (v. 49, p. 242). It is probable that he was led to this form,

without sufficient reflection, by being misled by analogy with words

ending in —odon [Tetraodon, Diodou, etc.). Bonaparte had long before

given the better form, Fetromyzonidce, and this should be revived.

EXOMEGAS.

The genus Exomegas, proposed in 1882 (Proc. U. S, Nat. Mus., v. 5, p.

524) for the Petromyzon macrostomuH of Burmeister, has been Justified by
the recent publication of a memoir on the species by Dr. 0. Berg,* who
has, however, referred it to the genus Geotria. I have recently called

attention in Science for January 19, 1894 (v. 23, p. 30, "A South

American lamprey"), to certain discrepancies between the descrijition

and figure and the advisability of reexamining the animal.

A detailed comparison of the contrasting skeletal peculiarities of

Petromyzon and Lampetra is very much needed. It may be hoped that

Prof. Gage will extend his investigations and give us the requisite

information.

*Anale8 del Museo de la Plata [etc.]. Seccion zoologica I. Geotria macrostoma

(Burm.) Berg y Thalassopliryne iiioutevideusis Berg.—Buenos Aires—1893.



THE NOMENCLATURE OF THE MYLIOBATID.E OR AETO-
BATID^.

By Theodore Gill, m. d., ph. d.

In 1888, President Jordan proposed, for very plausible reasons, to

revive Blainville's name Aetobatus (used in the form AetohaUs) for the

genus long known as Myliohatis. * I hastily followed him and have

repented at leisure. My reasons for now dissenting are as follows:

AETOBATUS.

Blainville, in 1816, published a new scheme for the classification of

the "' Selaca" or Plagiostomes (which he had studied with Mr. Prevost)

and divided them into three genera or families: "-I. Gen. aut Fam.

Raia;" "II. Genus aut Fam. Squatina," and "III. Genus aut Fam.

Squalus." The rays were subdivided into 7 groups bearing generic

names: Dasybatus \=Raiid(ie\^ Trygonobatus [=Dasybatidce without

Urolophus], Aetobatus \=Myliobati(lw], Dicerobatus [=Mantid(e], Leio-

batusi [
= ZTroIophus], Narcobatm \

= Torpedinidw], Rhinobatus
[
= Rhino-

batidcc]j and Pristobatus [=Pristidce-\-Pristiophoridoe].

Blainville gave a full and excellent diagnosis of Aetobatus, and

included " 11 nominal species of Myliobatids in the genus. They were

as follows: J Vulgaris [M. aquila^-, Obtusus (?); Flagellum (Ae. flagel-

lum)
',

Lobatus
(
Rhinoptera%) ; Sinensis ( ?) ; Nichofii {M. Nieuhofii) ; Fili-

* President Jordan was perfectly logical in his conclusions. Aetohaiua was prior

to Myliohatis and covered exactly the same group. Remembering this, but not having

Blainville's memoir on hand at the time, temporarily forgetting the entire course

of reasoning which had previously influenced me (herewith outlined), and fearing

that prejudice in favor of accepted usage might have unduly prevailed in my mind,

I noted the change, intending to consult Blainville's papers before publication, but

the work could not then be found. The only reason why Aetobatus had not been

revived before was because it was supposed to be subsequent to Myliohatis. [See

Gray's List, p. 128, and synonymy, where Myliohatis is erroneously attributed to

"Dum. Zool. Anal., 1806.")

\Leiohatus Bl. was anticipated by Leiobatus Raf. (Car., p. 16, 1810) ^^^Ehinobatua.

JThe initial capitals are repeated from Blainville's memoir.

Proceedings National Museum, Vol. XVH— Xo. 990.

Ill
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caudatus (?); Haniatus (?); Ocellatus {Ae. narinarif); Narinari [Ae.

wanwflH) ; Forsteii( ?)

The only species of this list that can be certainly identified by name is

the narinari^ the type of the Miillerian genus Aetobatis. By assum-

ing that Nichofii is a misprint for Nieuhofii, we are led to another prob-

able identification. The other specific names are new and can only

be guessed at; the results of such guesses are given in brackets after

the several names, when there are good grounds for guessing. But

the genus must be determined by the Inown species named and those

belong only to the genus Aetobatis^M. & H.

MYLIOBATIS.

Cuvier in 1817, adopted from manuscript of Dumeril the name
Myliobatis for the same group called by Blainville Aetobatns. In this

course he was followed by almost all succeeding naturalists.

GENERA OF MYLIOBATIDES.

Miiller and Henle in 1838 distributed the species combined under the

names Aetobatus or Myliobatis into three genera, Myliobatis, Aetobatis,

and Ehinoptera (Cuv., 1829). They ascribed to themselves the name
Aetobatis. This arrangement was generally adopted by later writers.

AGASSIZ'S VIEWS.

Agassiz in 1843 (Poiss. Fos., iir, p. 325), took the correct view of

nomenclature in the following passage:

2", Du (jenre Aetobatis M. et H.

M. de Blainville d^signa sous le noiu geu(^rique, d'Aetobatis Fensemble des Mouriaes

counues a I'epoque ou il pvibliait son ouvrage. Ce genre n'ctait done alors qu'un

simple synonyme du genre Myliobates de M. Dumdril. Plus tard MM. Miiller et Henle

'subdivisereut ce gronpe en plusieurs genres, il conservt-reut le noin Myliobates an

genre dont le Raja aqitila des auteurs pent etre consider^ eomme le type, et lis re-

streignirent le noni de Aetobatis an genre dont le Narinari de Margraf est I'espece

la plus anciennement connue.

This, it seems to me, is a perfectly legitimate view and use of the

two names. Both names, Aetobatus and Myliobatis, might have been

retained for different sections of the old genus, if no other considerations

had forbidden. Both of those names, however, as President Jordan has

reminded me, were anticipated by a name given by Rafinesque in 1810.

CEPHALEUTHERUS.

Rafinesque, in his "Indice d'lttiologia Siciliana," has a genus Cepha-

lentherus interposed between his Mobula {= Cephaloptera Dum.) and

TJroxis (Trygon auct.), which, according to Dr. Jordan, is a Myliobatis.

* A less equivocal expression would be that Myliobatis was a synonym of Aetobatis

Binco the former name (1817) was subsequent to the latter (1816).
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It is not, however, mentioned by Doderlein in his very full synonyms of

tlu^. Myliohaiids of the Mediterranean, and the book in question cannot

be found. While I have little doubt that Dr. Jordan is correct in his

identification and that the name Cephaleutlierus should be taken for

Myliohatis, I defer doing so until I am able to consult the Indice or a

copy of it. Meanwhile I retain the name Myliobalis, but adopt for the

family Aetobatid(e.

SYNONYMY.

The princii^al synonyms of the family and its primary divisions are

as follows

:

Family A ii t o b atim Ai.

—MyVwhatides, Mllleh &. Henle, Syst. Besclireib. Plagiostonieu, p. 176, 1841.

=MijIiohati(l(v, Adams, Mau. Nat. Hist., p. 87, 1854.

=Myrtob(itichv, Richardson, Eucycl. Brit., 8. ed.,v. 12, p. 328, 1856.

--=M!jHobatoidei, Bleeker, Eniiui. Sp. Piscium Archipel. ludico, p. xiii, 1859.

=Mylioha1oida', Gill, Cat. Fishes E. Coast N. America, p. 62, 1860.

=MijIiobatidcs, A. Dumeril, Hist. Nat. Poiss., v. 1, pp. 469, 631, lB65.

<CMiiUobatida', Guxther, Cat. Fishes Brit. Mus., v. 8, pp. 435, 488, 1870.

— Myliobativ, Fitzinger, Sitzuugsber. K. Akad. der Wissensch. (Wien), B. 67,

1. Abth., p. 57, 1873.

=AetobaUd(v, Jordan, Man. Vert. An. N. U. S., 5. ed., p. 22, 1888.

z=:Rajidce gen. or subf. early authors.

Subfamily M yliobatin^e.

<^Myliobatini, Bonaparte, Nuovi Annali delle Sci. Nat., t. 2, p. 130, 1838; t. 4, p.

182, ie40.

<^MyUobatina, Gray, List Fish B. M., part 1, p. 12/, 1851.

=Myli<>batin(v, Agassiz, Proc. Boston See. Nat. Hist., v. 6, p. 385, 1861.

=MyVwb(tt'uuv, Gill, Ann. Lye. Nat. Hist. New York, v. 8, ]>. 136, 1865.

<^MyUobatina, Gunthkr, Cat. Fishes Brit. Mus., v. 8, pp. 435, 488, 1870.

=.Cei)haleuihvrin(v, Jordan, Mss.

Genus MYLIOBATIS.

^^Cepholeittheriis, Rafinesque, Ind. Ittiol. Sic., p. — , 1810. (Fide Jorcbin Mss.)

<^MyUohtlis, (Dumeril) Cuvier, Regne Animal, v. 2, p. 137, 1817.

^Myliobalin, Muller & Henle, Mag. Nat. Hist., v. 2, p. 90, 1838.

=MyHobn1is, Muller &, Henle, System. Beschreib. Phigiostomen, ]>. 176, 1841.

<^Holorhhnis, Gill, Proc. Acad. Nat. Sci. Phila., v. 14, p. 331, 1862. [Hohrlthnis

may hereafter be restored to generic rank, and is at least a

good subgenus.]

=Myliobutis, Gill, Ann. Lye. Nat. Hist. New York, v. 8, pp. 136, 137, 1865.

=Aclobatis, Jordan, Man. Vert. An. N. IT. S., 5 ed., p. 23, 1888.

Aetobatiis sp., Blainville.

Subfamily AETOBATIN.E.

^=Actobatina;, Agassiz, Proc. Boston Soc. Nat. Hist., v. 6, p. 385, 1861.

^Aetohattnw, Gill, Ann. Lye. Nat. Hist. New York, v. 8, pp. 135, 136, 1865.

MyJiohutina gen. And. pi.

Proc. N. M. 91 8
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Gemifs AETOBATI8.

<^Aeiohatns, Bi.ainA illk, Journal de rhysique, t. 8.S, p. '2(\2, 181(5.

—Aetobatis, Miillku A Hknlk, Mag. Nat. Hist., v. 2, p. 90, 1838.

<^Z!/gohates, Agassi/,, Rech. Poias. Fobs., v. 3, p. 328, 1843.

^Sioasodon, Cantor, Cat. Malayan Fish., p. 434, 1850.

<^Goniohatis, Agassiz, Proc. Boston Soc. Nat. Hist., v. (5, p. 38.5, 1861.

Mijliohdiis s))., Du.mkkil, etc.

ORIGINAL DIAGNOSIS OF AET015ATUS.

As the works in which lUaiiiville published liis descrii)tioiis of Ae'to-

batiis are inaccessible to many investigators, the description published

in the Journal de Physicpie (vol. 83, p. 20.'>, 181(5) is here reproduced.

.'>
, AciohiituN (tut It. Aquihv.

Car. Corp. cum 1'. P. a(|uiliu fornii; Capite crasso uou rostrato, ai)peudico siniplici

anticc instructo; Oculis lateralibns; Deutibus latis, hevibus, polygonis, coalitis,

palatiuis; P. P. acutis, tnargine autico convexo, postico concavo; P. V. ut in

pnecedeute [Irygonobatus]; P. S. unica ad radicem caud. ssepe longissima', flag-

elliformis, aculeo serrato armatii', extreraitate impeuuis.

Sjiec. Vulgaris; Obtusus: Flagellum; Lobatus; Sinensis; Nicholii ; Filicaudatus;

Hamatus; Ocellatus, Narinari, Forsteri,



THE NOMENCLATITKE OF THE FAMILY PCEOILIID.E OK
CYPPill^ODONTlD.E.

By Theodoimo (Jill, m. d., ph. d.

In my "Families and Subfamilies of Fishes" (1893, No. 133) I have

adopted Pceciliidw instead of Ciiprinodontidw for the family at present

generally known by the latter name.

It is quite true that Prof. Agassiz was the tirst to recognize the fam-

ily so called, but he sim])ly gave the plural form of CypHnodon, and

not a name with the patronymic suffix now almost universally used to

denote families, and he did not define it, but simply gave it to the

residuum left after defining the Cyprini. Little later Bonaparte gave

a regular family name {P(enlidoe) derived from the earliest established

name of a genus of the family and that name was several times erai^loyed

by him and others while the nan'ie Cyprinodontes remained in abeyance;

he also regularly defined it. The first regular use of the latter name
with a patronymic suffix [Cyprinodontida') was by Sir John Richardson

in 1856.

Another objection to the name Cyprinodontidw which may reconcile

us to its abandonment is that it expresses a taxonomic falsehood and

is even now constantly misleading jjersons. In the part of the great

" New English Dictionary," lately published (v. -5, p. 1306), a " Cyprino-

donV is defined as "a malacopterygious fish of the family Gyprinodont-

ida\ oi which the typical genus is Cyprinodon; they differ from the

Cyprinids in having the jaws more projecting and toothed," In the

recent manual of Moreau (1892, p. 479), the " Cyprinodontides" and
" Oyprinides " are approximated in an analytical table and simi)ly con-

trasted on account of the presence of jaw teeth ("machoiresdentees")

in the former and the absence (machoires " non dentees") in the latter.

It certainly is time for trained ichthyologists to have learned that there

is no affinity between the two types, and that they differ so radically in

all essential features of organization that they should be referred to

different orders. Yet Valenciennes, in the penultimate volume of his

great work (Hist. Nat. Poiss., xxi, p. 455), attempted to justify the

Proceedings Kational Museum, Vol. XVII—No. 991.
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retention of the Cypriuodonts in the same family with the Cyx)rinids

and their natural allies! The Cyprinodonts or Pcuciliids are really

related to the Esoeids andlTmbrids, and totheni they should l)('ai)prox-

iniated in tlie suborder Haplomi.

The chief synonymy of the family and the type containing subfamily

is given in the following sumnuiry, from which the usage of various

naturalists may be learned

:

Family P (K c i L 1 1 d .1:

.

^=^ Cijprinodontes, A(;as.siz, Mem. Soc. d'Hist. Nat. de Neuchatel, t. 1, p. 35, 1834;

Poiss. Fobs., v. 5, pt. 1, p. 12, pt. 2, p. 47.

= PwvUidw, BoNAPAKTE, Nuovi Annali delle 8ci. Nat., t. 2, p. 132, 1838; t. 4, p.

194, 1840.

=^Pct}oilidce, Bonaparte, Trans. Linu. Soc, v. 18, p. 299, 1840-'41.

^Paicllidw, Bonaparte, Cat. Met. Pesci Europei, p. 5, 1846.

^^Cyprinodontes, Mulleu, Archiv Naturgescli., 9. Jahrg., B. 1, p. 320, 1843.

^ Anablepidw, Apams, Man. Nat. Hist., p. 107, 1854.

> PoeciUidw, Adams, Man. Nat. Hist., p. 107, 1854.

<^ Cyprinodontidw, Rich.^udson, Eiicyl. Brit., v. 12, p. 252, 1856. (Includes also

Diplopterns {=^ LuciocephaluH) and VandeUia.)

^^^Cyprinodontidw, Girard, Expl. and Surv. for R. E. Route to Pacific Oc, v. 10,

Fishes, p. 302, 1858.

<:^ Cyprinodonioidei, Bleeker, Euum, Sp. Piscium Arcliipel. ludico, p. xxix, 1859.

^ ('yprinodontidw, Gunther, Cat Fishes, Brit. Mus., v. 6, p. 299, 1866.

^=- Cyprlnodontida, Cope, Proc. Am, Assoc. Adv. Sci., v. 20, p. 333, 1872.

^=^ Cyprinodontes, Fitzinger, Sitzb. K. Akad. der Wissensch., (Wieu), B. 67.

1. ALth., p. 38, 1873.

=:z Pwciliidw, Gill, Mem. Nat. Acad. Sc, v.j6. No. 133, 1893.

Cyprinoidea gen., CuviEU, Dumeril (1856), et al.

Subfamily Pceciiliinje.

<] Poccilini, Bonaparte, Nuovi Annali delle Sci. Nat., t. 2, l^. 132, 1838; t. 4, p.

195, 1840.

< Pwcilini, Bonaparte, Trans. Linn. Soc, v. 18, p. 299, 1840-'41.

< Pcecilime, Swainson, Nat. Hist, and Class. Fishes, etc., v. 2, pp. 190, 311, 1839.

< Poeciliini, Bonaparte, Cat. Met. Pesci liur., p. 5, 1846.

= Cyprinodontidcv Umnophoga;, Glinther, Cat. Fishes B. M., v. 6, pj). 300,339,1866.

^^PoecHUnw, Jordan & Gilbert, Syn. Fishes N. Am., p. 327, 1882.



THE DIFFERENTIAL CHARACTERS OF THE SALMONID.E
AND THYMALLID.E.

By TiiEoDoKE Gill, M. D., Ph. D.

In 1S85 the name ThymaUUlcv was published, but without definition.

I have on several occasions been requested to give the distinctive char-

acters of the family, and have done so orally. A detailed exposition

has been postponed in the hope that I might be able to study the anat-

omy of the related forms. As no immediate i)rospect of doing so is

offered, however, I submit diagnoses of the Salmonidw as now restricted

and the ThymaUida'.

In 1871 Prof. Cope, in his system of teleostomous fishes, named as

families ofhis order of Isospondyli^ among others, the families Salmonidce

and CoregonidfL'. The IsospondyJi with a diphycercal tail and "basis

cranii double" are divided among those with "(«) parietals united,"

and "(rfrt) parietals separated by supraoccipital." The former {a)

include the Hyodontida\ AlhuUda', Ulojndiv, Anl<ypida\ CoRECiONiDiE,

Lutodirida\ Saurida', and Goiiorhynchida' ; the latter [aa) compose the

AlepocephaUdxc, SAL:\i()NiDiE, Chirocentrida', and Clupeidxv.

I at first adopted the Salmonidcv and Coregonidw in my Arrangement
of families, but, on examination of a skull of Coregonus shortly before

receiving proofs of that article, found that it did not have the " parietals

united," but "separated by supraoccipital," and thus agreed with the

salmonids. I consequently replaced the name Coregonidcc by Micros-

tomid(e, but the printers retained the reference to Goregonidw of Cope.

As thus intimated, the true Coregoni have the same relations of the

supraoccipital, parietals and frontals to each other as the typical sal-

monids, but there is a genus which manifests the character erroneously

attributed to Coregonida' by Cope, and that genus is ThymalJus.

Thynialliis is not only distinguished from the true Salmonine and
Coregonine fishes by the junction of the parietals at the middle; it has,

in addition, supracostal spines entirely wanting in the others; further-

more, the dorsal is distinguished by its greater development, both in

extension and the number of rays, as well as its structure; instead of

only one or two simple anterior rays, as in the Salmonines and Corego-

Proceediiiga National ISruseuui, Vol. XVI—li^o. 992.
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nines, there are in Thymallus many (7-11) unbranclied rays and the

rays in the posterior half are mostly simply bitid. The view generally

prevalent (tlint Thymallus is intermediate between the Salmonines and

Coregonines, or that it is a member of the latter group), is thus nega-

tived by both the osteological j^eculiarities and external characteristics.

The family Thymalluhv is well distinguished.

The diagnostic characters wliicli separate the two families, Salmonidw

and Thymallula; and the two subfamilies of the former are now pre-

sented. The genera and their principal synonyms are also added.

The desirability of exhibits of exact references to the hrst introduc-

tion and uses of the various synonyms will be evident to those who
are conversant with recent works in which the genera have been

treated, and will show Avhy the various names here used are employed.

Family SSalmonid^.

<^l)ermopttres, Dumkkil, Zool. Aualytique. j). 146, 1806.

<^Salmonidi, Eafinesqi'k, ludice (I'lttiolog. Siciliaua, p. 32, 1810.

K^Dermojiteria, Rafinesquk, Analyse de la Nature, p. 87, 1815.

<^Salmonoides, Eisso, Hist. Nat. de rEuiope Morid., t. 3.

KC^Salmones, Cuvier, Regue Animal [l*" ^d.], t. 2, p. 1.59, 1817; 2^ ^d., t. 2, p.

301, 1829.

<CiSalmonide8, Latreille, Fam. Nat. Regue Animal, p. 119, 1825.

<^Salmones, Agassiz, Sel. Gen. et Sp. Piscinm q. coll. Spix., p. 56, 1829.

<^Salmonacei, Nilsson, Prod. loh. Scand., p. 1, 1832.

<^Salmomda', Bonaparte, Oiorn. Accad. di Scienze, v. 52 (Saggio Distrib. Metod.

Animal. Vertebr. a Sangue Freddo, p. 37,) 1832.

<CSalmonid(v, Swainsox, Nat. Hist, and Class. Nishes, etc., v. 2, pp. 184, 283, 1839.

<^Salmo7iida', Bonaparte, Nnovi Annali delle Sci. Nat., t. 2, p. 132, 1838; t. 4. p.

272, 1840.

<«S«7r«f)«e.s, Muller, Arcbiv Natnrgescb., 9. .Jg., 1. B., p. 323, 1843.

<^Salmon(Mes, Valenciennes, Hist. Nat. des Poissous, t. 21, p. 153, 1848.

<^Salmonid(v , Adams, Man. Nat. Hist., p. 109, 1854.

<^Sahnonidw, Richardson, Encycl. Brit., 8th ed., v. 12, p. 245, 1856.

<^Salmonoidel, Bleeker, Ennm. Sp. Piscium Arcbipel. Indieo, p. xxxi, 1859.

<CSahti07iida', Guntiier, Cat. Fishes Brit. Mus., v. 6, p. 1, 1866.

<^Salmonidiv, Cope, Proc. Am. Assoc. Adv. Science, 1871, \). 333, 1872.

<^Salmonidce, GiLi., Arrang. Fam. Fishes, p. 16, 1872.

<C^Salmones, Fitzinger, Sitzungsber. K. Akad. der Wissensdi. (Wicn), B. 67, 1.

Abth., p. 37, 1873.

=Salmonidxv,, Gill, Rep. Smiths. Inst. 1884, ]>. 619, 1885.

Diagnosis.—Salmonoideans with a sliort dorsal tin of normal struc-

ture, epipleural appendages not develoi^ed, and parietal bones separated

at middle by the intervention of the sui)raoccii)ital which connects with

the frontals, and rii)eova first discharged within abdominal cavity.

Subfamily Salmon iNyE.

<^TrwUes (Trniiformen), Latukille, Fam. Nal. dn Rt«;ue Animal,
i>.

119 (tribe).
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<^Salmonini, Bonaparte, Giorn. Accad. di Scieuze, v. 52 (Saggio Distrib. Metod,

Animal. Vertebr. a Saugnc Freddo, p. 37,) 1832.

<^Salinoiiiii(r, Swainson, Nat. Hist, aud Class. Fishes, etc., v. 2, pp. 5, 283, 1839.

<^Salmonini, Boxapartk, Nuovi Anuali delle Sci. Nat., t. 2. p. 1.32, 1838; t. 4, p.

273, 1840.

<^Salmonini, Bonaparte, Conspectus Syst. Pisciuni, 1850.

<^Sal)no)iiformcs, Blkeker, Enum. Sp. Pisciuni Archipel. ludico, )). xxxi, 1859.

<^Salmonlna, GOnther, Cat. Fishes Brit. Mus., v. 6, p. 2, 1866.

<^Salmonin(e, Gill, Canadian Naturalist, n. s., v. 3, p. 258, 1865.

<^Salmonince, Jordan and Gilbert, Syn. Fishes N. Am., p. 289, 1882.

^Salmonimv, Gill, Mem. Nat. Acad. Sc, v. 6, p. 131, 1893.

Salmoiiids with a deeply cleft moiitli, \o\\g lower jaw articulating

with the quadrates behind the eyes, and rather narrow supramaxillaries

with incurved adoral margins.

The subfamily thus limited includes the genera Salvelinus, Cristi-

vomer, Hucho, Salmo, Oncorhynckus, and Brachymystax.

Genus SALVELINUS.

—Salvelini, Nilsson, Prodr. leh. .Scaud., p. 7, 1832. (Group of Salmo.)

^^SalveUnus, Richardson, Fauna Bor.-Am., v. 3, p. 169, 1836. (Subg. of Salmo.)

=zBaione, Dekay, Nat. Hist. N. Y., part 4, p. 244, 1842.

^h'iidinyar {Salvelini), NiLSSON, Ofvers. K. Vet. Akad. Forhandl., 1848, p. 64, 1849.

XSalmo, Valenciennes, Hist. Nat. Poiss., v. 21, pp. 163, 165, 1848.

xFario, Valenciennes, Hist. Nat. Poiss., v. 21, pp. 163, 277, 1848.

xSalar, Valenciennes, Hist. Nat. Poiss., a-. 21, pp. 163, 314, 1848.

^Salmo, Rapp, Jahreshefte Ver. vaterl. Naturk. Wiirttemberg, 10. .Tahrg., p.

162; Fische des Bodeusee, p. 32, 1854.

= Salmo, SiEBOLD, Siisswasserfische von Mitteleuropa, p. 280, 1863.

^i^Salvelinus, Gill and Jordan, Jordan's Man. Verteb. N. U. S., 2. ed., p. 356, 1878.

Salmo, sp. auct.

Genus CRISTIVOMER.

=Cfi8tiromer, Gill and Jordan in Jordan, Man. Vertebr. N. U. S., 2 ed., pp.

356, 359, 1878.

Salmo, sp., auct. pi.

Genus HUCHO.

<^Hucho, GiiNTHER, Cat. Fishes B. M., v. 6, p. 140, 1866. (Provisional name for

subdivision of Salmo).

<C^Hiicho, Jordan, Man. Vertebr. N. U. S., 1. ed., p. 260, 1876.

=Epitomynis, Schulze, Fauna Pise. Germ., p. 38, 1890. (Subg. of .Salmo.)

Salmo sp. auct. pi.

Genus SALMO.

<^Salmo [^y Tnittw, Linne, Syst. Nat., ed. 10, v. 1, p. 308, 1758.

<^Salmo, Lacepede, Hist. Nat. Poiss., v. 5, p. 152, 1803.

<:^Salmo, Cuvier, Regne Animal, v. 2, p. 160, 1817.

<iSalmo {^ Trntta'), Nilsson, Prod. Icli. Scaud,, p. 70, 1832.

<^Saimo, Richardson, Fauna Bor.-Am., v. 3, p. 169, 183(). (Subg. of Salmo.)

<^Salmo, Nilsson, Ofvers. K. Vet. Akad. Forhandl., 1848, p. 64, 1849.

X Salmo, Valenciennes, Hist. Nat. Poiss., v. 21, pp. 163, 165, 1848.

XFario, Valenciennes, Hist. Nat. Poiss., v. 21, pp. 163, 277.

XSalar, Valenciennes, Hist. Nat. Poiss., v. 21, i)p. 163, 314.
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=Fario, Rai>p, Jjvhreshefte Vor. \ ate.rl, Naturk. Wiirttemberg, 10. Jahrg., p.

162. (Fisclie dos IJodcn see, p. 27,) 1854.

=^TruUa, Siehold, Siisswasserfiscbe Mittelenropa, p. 280, 1863.

<iSalmo, Gi'NTiiEK, Cat. Fishes B. M., v. 6, p. 2, 1866.

=rSahno, Johdan, Man. Vertebr. N. U. .S., 2. ed., pp. 856, ir.it, 1S78.

Cienns O N C O R H Y N V II U S .

<^OucoihiinchH>i, Sucklky, Annals Ly(\ Nat. Hist. \. Y., v. 7, p. :U2, 1862.

=iO)icoi-h!/ii(hus, (ii'NTilER, Cat. Fishes B. M., v. (I, ]). 1;"), 1866.

Salmo sp. ralhiH, Richardson ct al.

Genns B R \ C 1 1 Y M Y S T A X .

^Bmchymiisiax, (iC'NTiiKH, V.:\t. Fislics B. M., v. t!, p. 172, 1866.

Salmo sp., anci. ]>!.

This genus appears to be represented in l^^urope by the Sahno ohtusi-

rostris of Heckel or Thymallus microlepis ofSteindachuer ( Sitz. K. Akad.

Wissensch., 1. Abth., v. 70, p. 307, 1874),* which must therefore be

called Brachi/mystdx ohtnsirostris. That species, at least, does not ap-

pear to belong- to the genus Salmo or Thymallus as generally defined,

and no generic differences betAveen it and Braehymysta.r are evident

from the excellent figure and description.

Subfamily C o n e a o n i n yE

.

(Si/iKitijims (IS Hubfdmih/.)

=Core(jonlni, Boxapakte, Conspectus Syst. Piscium, 1850.

-=Coref/oninw, Gii.r., Joliuson's New Universal Cyclopedia, v. 4, p. 1651, 1878.

^CoregonUio', .Tordan A: Gilbert, Syn. F'i.shes N. Am., p. 289, 1882.

{Sjinonym as family.)

ft Coregonido', Cote, Proc. Am. Assoc. Adv. Sci., v. 20, p. 333, 1872. (Name; not

diagnosis.

)

Salnionids with a small mouth, short lower jaw articulating with the

quadrates under the eyes, and broad supramaxillaries with convex

adoral margins.

The subfamily, besides the type genus, Goregonus, is generally made to

include Stenodns or Luciotrutta, but I have not been able to examine

a skeleton of the latter. It probably represents another subtamily.

Genus COREGONUS.

<^Salmo 1^1
*** Coregoni, Linnaeus, Syst. Nat., ed. 10, v. 1, p. 310, 1758.

'^Tripteronotus, Lac6pede, Hist. Nat. Poiss., v. 5, p. 47, 1803.

<^Coregomis, La]^;cpede, Hist. Nat. Poiss., v. 5, p. 239, 1803.

<Les Ombres, Coregoniis, Cuvier, R(&gae Animal, x. 2, p. 162, 1817.

=Les Lavarets {Coregoniis), Cuvier, Regne Animal, 2. ed., v. 2, p. 306, 1829.

^Coregonus, Valenciennes, Hist. Nat. des Poissons, t. 20, p. 454, 1848.

"The identity of Salmo (or Salar) obtusirostris of Heckel and Thymallus microlepis

wasrecognized by Dr. Steindachuer in 1882 (Sitz. K. Akad. Wiss., 1. Abth., v. 84;

Ich. Beitr. xii,p. 15). Nevertheless, in 1886, Dr. Seeley in '-The Fresh-water Fishes

of Europe," retained the two nominal species, Salmo obtusirostris (p. 286) and Thy-

mallus microlepis (p. 358). If the genus lirachymystax is accepted the species in

question should apparently be referred to it.
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'^Coregonus, Agassiz, Lake Superior, p. 336, 1850.

'^ArgyroKomus, Agassiz, Lake Superior, p. 336, 1848.

^Coregonitft, Gunther, Cat. Fishes iu Brit. Mus., v. 6, p. 172, 1866.

^Prosopinm, (Milner) Jordan, Man. Vertebr. N. U. S. 2. ed., p. 381, 1878,

yAllosomi-s, Jordan, Man. Vertebr. N. U. S. 2. ed., p. 361, 1878, (subg. oiArgy-

ro-tomus).

Salmo sp., nurf. vet.

Subfainily Stenod ontin^.

Salnioiiids, -with a deeply-cleft iiioatli, long lower jaw, articulating

with the quadrates behind the eyes, broad supra-niaxillaries with

convex adoral margins, and bands of teeth on the broad head of vomer

and on the i)alatines.

Geinis BTENODITS.

=Stenodns, Richardson, Narrative, Artie Land Exp., p. 521, 18.36.

:=Stenodu.s, Richardson, Encycl. Brit., 8. ed., v. 12, p. 245, 1856.

^= Lucioiruita, Gunther, Cat. Fishes B. M., v. 6, p. 164, 1866.

Salmo sp., Richardson olim.

The genus Stenodus was originally proposed by Dr. (afterwards Sir

John) Richardson in an appendix to Back's ''Narrative of the Arctic

Laud Expe<lition to the IMouth of the Great Fish River," etc., pub-

lished in LS3G, In his remarks on the "Fish," allusion is made (p. 521)

to "the Salmo Mackenzii., which ascends from the Arctic Sea, and does

not exist in the more southern waters. This fish [he continued], though

agreeing with the trouts in the structure of the jaws, differs from all

the subgenera established by Cuvier in the Begne Animal in having

• the teeth disjiosed in velvet-like bands, and broader on the vomer and

palatine bones. From the crowded minute teeth, the name of Stenodtis

may be given to the subgenus, of which the inconnu, or Salmo Mac-

lenzii, is the only ascertained species." In 1856 an elaborate descrip-

tion of the genus was published by the same author. The name Lucio-

trutta was proposed for the same type thirty years after Stenodns by

Dr. Giinther, Avho was apparently unacquainted with Richardson's

propositions.

Faiuily THYMALLID^.
= Coregomd(r, Cope, Proc. Am. Assoc. Adv. Science, 1871, p. 333, 1872. (Diagno-

sis only.)

= ThymaUid(v, Gill, Rep. Smithson. Inst., 1884, p. 619. 1885.

= ThymalVuhr, Cope, Syl. Lect. Geol. Pal., p. 23, 1891.

Salmonidw gen., Aiict. pi.

Diagnosis.—Salmonoideans with a rather long dorsal fin whose ante-

rior half is composed of graduated simple rays and posterior half of

bifurcate or little branched rays, epipleural spines to anterior ribs, the

parietal bones meeting at middle and excluding frontals from supra-

occipital, and ripe ova first discharged within abdominal cavity.
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Genus TH YM A L LU S.

< L(8 Omhves {Vorcgonun), Cuviek, Ki'guc Animal, v. 2, p. 162, 1817.

= Les OmhrvH ( ThymaUus), CuviEH, Regue Animal, 2. ed., v. 2, p. 306, 1829. .

= Thi/mallux, NiLssoN, Prodr. Ich. Scaud., p. 12, 1832.

=^Aestlie, Choregon, Minding, Lehrb. Naturgeseli. Fiscbc. p. 119, 1832.

The history of Thymalhin is somewhat complicated with that of

Corcffonns.

In 1S16, Cuvier gave the name "Les Ombres (Coregonus. Art.)" to a

group comi^osed of the graylings and whitefishes.

In 1829, Cuvier divided the " Ombres" into two genera (or subgenera),

naming the <' Ombres" or graylings, ThymaUus, and the whitefishes

Coregonus.

In 1832, Minding gave the name "Aesche, Choregon^'''' * to a genus of

which the only species mentioned was the " Thymus-Aesche, G. Thy-

maUus.'''' The name was evidently given as a substitute for Coregonus

of Artedi and Cuvier (1817).

Inasmuch as Cuvier, Fleming, and others simply adopted Coregonus

from Artedi and Liumieus, I do not think that the fact that they

brought into such prominence the ThymaUus is sufficient to insure the

acceptance of that species as the type of Coregonus.

ThymaUus was preceded by Thy^nalus, a Coleoi)terous genus named

by Latreille in 1802. Those who think that the two conflict may take

the name Choregon in place of ThymaUus. \

* (v. Xofjyyfu, ich fiihre den Chor an.)

t The name Choregon is distinct etymologically and ' in form from Coregonus.

Artedi, the author of the name, in his Philosophia Ichthyologica (i». 72), gave the

following etymology

:

"Coregonus a Kopri j)npilla oeuli & yuvm arguluH (juia pupilla auteriore parte in

anguluui acutum procurrit."



ON THE RELATIONS AND NOMENCLATURE OF STIZOSTE-
DION OR LUOIOPERCA.

By Theodore Gill, M.U., Ph.D.

In a valuable article on Lucioperea marina, C. & V.,* Mr. Bouleu-

lenger has raised two questions of interest, viz:

1. The point to which I now wish to draw special attention is tlie close affinity

which the Black Sea and Caspian species boars to the North American, andespecially

to L. canadensis.

2. Lucioperca shonld date from the first edition of the * Regne Animal', 1817, where
Cuvier (p. 295) does nse the Latin name ("ce qui leur a fait donner le nom de lucio-

perca"), although indirectly and without a capital.

The former involves an important question of zoogeography. Is the

form in question really related more nearly to the American than

to the other P]uropean species?

The second involves a question of nomenclature affecting important

economical species. Is the passage of Cuvier cited the expression of

a historical fact or a uomenclatural proposition ?

The great and deserved reputation ot Mr. Bouleuger calls for an

extended consideration of the questions involved, and this I have ven-

tured to attempt.

CLASSIFICATION.

In 1877 I was led to investigate, in company with Dr. Jordan, the

interrelationships of the species of Stizostedion, and both of us were
struck by the contrast between the European and American species,

and jointly elaborated the characteristics which we observed, in an
analytical synopsis published in the second number of Dr. Jordan's

"Contributions to American Ichthyology."

t

I have lately reviewed the specimens of the four species in the National

Museum in connection with the description and figure of Lucioperca

marina given by Mr. Boulenger, and the conclusions to which I have

'^Proc. Zool. Soc. Loudon, 1892, pp. 411-413, pi. 25.

t Bull. U. S. Nat. Mns. 10.

Proceedings National Museiiui, Vol. XVII—No. 993.

123



124 NOMENCLATVBE OF STIZOSTEDION—GILL.

come are embodied in the following analytical synopsis, slightly modi-

fied and extended IVom onr early one.

*. Dorsal fins well vscparated, the inter8]»!ice hotwoon them more th.an the diameter of

eye; anal fin 11, 11-11, lonj^er than liifijh; second dorsal 1, 17, to I, lil ; spines

of the second dorsal and anal closely attached to the soft rays; last dorsal

spine scarcely erectile, more or less lirmly l)onn<l down l)y the membrane;

ventrals separated by au interspace eqnal to width of their base; canine teeth

strong (American species)

:

t. Soft dorsal comparatively short (its base one-fonrth shorter than that of spinous

dorsal) and with about 17 soft rays; cheeks, opercles, and top of head more or

less closely scaled; body scarcely compressed; size small; pyloric cceca form-

ing two groups, the primary one of four, unequal, moderate, much shorter than

the stomacli ; the secondary of few (1-3) rudimentary ones Canadensk.

ft. Soft dorsal rather long (one-sixth shorter than spinous dorsal, with about 20 soft

rays; cheeks and ui)per surface of head sparsely scaled; body more com-

pressed; size large; pyloric co'ca three, subequal, all long (about as long as

stomach) Vitremm.
**. Dorsal fins approximated, almost connected by membrane, the interspace being

much less than the diameter of the eye; spines of second dorsal and anal

loosely connected with succeeding rays; last dorsal spine ei'cctile; ventrals

separated by an interspace about two-thirds the width of their base; second

dorsal I (11,16) 22 or 23; anal iin at least as high as long; body com])ressed;

(European species with the body more or less distinctly transversely barred)

:

t. Soft dorsal considerably (one-fifth) shorter than spinous dorsal; anal fin II, 11-12,

as long as high; canine teeth strong; "pyloric co'ca 4 to 6" Lccioi'ERCA.

}|. Soft dorsal somewhat loiif/er than spinous dorsal; anal fin short and high ; its

length two thirds its height; its rays II, 9-10; canine teeth weak, not much dif-

ferentiated; body strongly compressed as in the genus Perca; "pyloric co'ca

three" (Gilnther) Wolgknsk.
\\\. Second dorsal shorter than spinous dorsal (First 1). XIl-XIII; Second D. I-II

10-17); anal fin II, 11-12, about as sliort as high; canine teeth developed;

body compressed and banded like a perch
;
pyloric co>ca 5; the longest as long

as stomach, the shortest only half as long {Boulencjer) Mahinuai.

The relations of Stizostedion to other genera appear to me to have

been ninch misunderstood. Dr. Gilnther and Prof. Seeleyhave arranged

the fresh-water Pjiiropean genera of perciforni acanthopterygiaus in the

following manner:

GuNTHER, 1859 (1880 * ). Seeley, 1886.

1. Perca. 1. Perca.

4. Labrax. 2. Labrax.

9. Acerina. 3. Percarina.

10. Percarina. 4. Acerina.

11. Lucioperca. 5. Lucioperca.

14. Aspro. 6. Aspro.

Most of these genera are undoubtedly related, and belong to the

family Percidw, but Labrax (including BicentrarcJiKs, Eoccus, and

* The same essential sequence was adopted in the Handbuch der Ichthyologie, but

without numbers.
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Morone) is probably a member of a different family. The European
Percids seem naturally to fall into the following groups

:

Percariua.

Perca.

Stizostedioii.

Aceriua. i

Gymnocephalus. ^

Cingla.
I

Aspro. ^

The relationship of Perca and Stizostedion is especially close.

The order of the differentiation of the genera from a primitive type

may be expressed by the following genealogical tree.

Percarina.

Perca. Stizostedion.

> a
a a

5 %

Aspro appears to be the nearest European relation to the American

Etheostomines ; at least it resembles them most in appearance and the

form of the ventrals.

It will be noticed that the character first appreciated by Mr. Boulen-

ger (the relative width of the interspace between the ventral fins as com-

pared with the width of the bases of these fins) is coordinate with the

characters previously recognized by Dr. Jordan and myself and there-

fore corroborates the approximation of the European species and their

segregation from the American forms. The evidence therefore appears

to be strong in tavor of the differentiation of the genus into two pri-

mary sections, one including the European fishes and the other the

American. The Lucioperca marina or Stizostedion marinum couse-

* Gymnocephalus (Blocli) Blkr. Arch. Neerland Sc, vi. 11, p. 2QQ,=^Lepioi)erca (Gill

Proc.Acad. Nat. Sc. Phila., 1861, p. 502) is distinguished from Acerina by the slender

body, prolonged snout, and longer, mauy-spined (17—19) dorsalis. Its species are

G. schrwtzer (ex Linn) and G. tanaicensis (ex Giildenstedt).
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quently is associated witli the representatives of the j?euus belonging

to its own fauna rather than to those of the American fauna.

THE PROPEK NAME OF THE PIKE-PERCHES.

The scientific name generally given to the pike-perches by the

American naturalists is IStizo,stedion, or some orthographic modification

thereof. Under any form, it is so objectionable to nie that I would

like to see it displaced, especially by so euphonious and ai)propriate a

name as Lucioperca. I therefore long ago sought to find a date for

the latter NA^hich would anticipate IStizostedion, and called attention to

the publication of the French name (Les Sandrcs) in 1817.* I was,

however, unable to find any but the French name and between that and

the formal bestowal of the latin Luvioperca two or three others inter-

vened, Stbostedion, Sandat, and j^erhaps Sandriis. Although I had

come to such a conclusion I was nevertheless disposed to welcome Mr.

Bouleuger's recent interpretation of Cuvier's words in proposing a sub-

generic isolation of the pike-perches, in tlie hope that lAicioperca might

be legitimately revived. But another review of the case compels me
to adhere (most reluctantly) to my former conviction. That the strain

of the interpretation proposed by Mr. Boulengcr is too great is rendered

evident by the consideration of Cuvier's language, and tlie action of two

of his compatriots and otliers with regard to it.

In 1817, Cuvier distinguished from the ''• Geiiiropomes'''' (including

Centropomns and Lates) a new division in the following terms:

Je distiugue des Centropoimes.

Les Sandres. Cuv.

Qui ont aussi des dentelures aii prcopercule, sans X)i(iuaii8 a I'opercule, niais dont

le tete entii-re est depourve d'ecailles, et la guenle ariuoe tie deuts pointaes et ecar-

t^es, ce qui lenr a fait domier le uom de Incio perca. (Brochet perche.)

I had always interpreted this statement to mean that the jiointed

distant teeth had procured (from others) for the species the name
of pike-perch and that the name Lucioperca was not formally given to

the genus, and in fact that the genus was not really scientifically

named. Thus had most others also interpreted the paragraph. An
analogous paragraph in the work of Cuvier and Valenciennes (vol. 2,

p. 110) seems likewise to support such an interpretation.

Both passages taken together clearly show that Cuvier simply stated

a historical fact and did not formulate a nomeuclatural proposition.

In 1820, Rafinesque described a pike perch as Perca salmonea and

l^roposed a subgenus for it in the following terms:

The Perca Salmonea may also form a peculiar subgenus, or section distinguished

by the cylindrical shape of the body, long head and jaws, large teeth, and a second

spine outside of the opercule over the base of the pectoral fins. It may be called

Stizostedion, which means pungent throat.

*See Proc. Acad. Nat. Sc. Phila., 1861, p. 47.
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No good objection can be offered against this differentiation as it

is pertinent and diagnostic, save as to the second spine, -^^hich is sim-

ply the extension of the proscapula and is no more evident in the pike-

perches tlian in the typical perches. Rafinesque's diagnosis is, in fact,

better than Cuvier's.

In 1819, Bosc* detined the names Sandaf and Saudre in the following

words, neither name being nsed as a scientific or Latin designation of

an accepted genus.

Sandat. Syuouynie de Sandrc. (B.

)

Sandre. Poisson de nos rivieres que Liniijpua avoit place paruii les Perches {perca

lueioperca), et qne Lac^pede a porto dans son genre Centropome. Cuvier vient de le

faire servir ii I'etablissement d'un sous-genre. Sea caract^res sont : tete deponrvue
d'^cailles

;
gneule armee de dents poiutues et dcartces ; des dentelures an prcoper-

cule; des piquaus a I'opercule.

La Seiene coro et de I'lle-de-France paroit devoir faire part de ce sous-genre. (B).

In 1827, Oloqnett defined the genus under the head of ^'Sandre;"

gave, as a pseudoscientific equivalent, the name " Sandat," and de-

fined it as follows

:

Sandre, Sandaf. {Ichfhyol.) M. Cuvier a distingu6 sous ce nom un genre de pois-

sons qu'il a s6par6 de celni des Centropomes de Lac6pede, et de celni des Perches de

Linnanis.

This was defined in the following terms:

Corps ohJong, epais, cour^v'iviG, 6cailleux; opercules deutelees sans pi(|uans; tete

aldpidote ; deux nageoires, dents pointues et <^cartees.

Two species were recognized

:

(1) "Le Sandat, Sandat lueioperca, N. [i. e. Cloquet] ; Perca lueioperca Linnaeus,"

;=Stizostedion lueioperca.

(2) i,e "Sandre coro, Sandat coro"=^Conodon nohile.

In 1828 and 1829, Bory de Saint Vincent, in the Dictionnaire Clas-

sique d'Histinre Naturelle, adopted as a subgeneric name Sandat.

Under the head Perche (vol. 13, p. 204) he defined the subgenus:

+ t t t t Sandre, Sandat. Les Poissons de ce sous-genre, formes aux ddpens des

Centropomes de Laccpede, ont des dentelures an preopercule, mais point de

piquaus a I'opercule; leur tHe est entierement depourvne d'6cailles, et la gueule est

armee de dents pointues et ccartees.

Under the heads of Sandat and Sandre, simple cross-references were

given, viz:

Sandat. Pois. V. Sandbe et Perche, sous-genre Centropome
(vol. 15 p. 97.)

Sandre. Sandat. Pois. Sons-genre de Perche. V. ce mot. (B.)

(vol. 15, p. 98.)

In 1828, Stark f defined the genus as follows:

*Nouveau Dictionnaire d'Histoire Naturelle, n. ed., vol. 30, pp. 126, 129.

t Dictionaire des Sciences Naturelles, v. 47, p, 173,

t Elements of Natural History, vol. 1, p. 465.



128 NOMENCLATUEE OF STIZOSTEDION—GILL.

Gen 75. * Satidrus. Ciiv.

Head entirely destitute of scah^s; jaws ariixHl w ith pointed and distant teeth;

prcoperoiili dentated, but operculi without spines.

;S^. lucioperca and S. coro were the admitted species.

In 1828 Cuvier and Valenciennes f for the first time formally devolved

on the i)ike-pcrclies, tlie name JAiciopcrca. This they did in the follow-

ing manner:
Ih'H Sandres (Liiciopercti, nob.).

Ce sous-genre se distingue des autres par la reunion qu'il preseute des nageoires

et des proopercules de la perche, avec des dents pointues qui rai)pellant celles du

brochet, et c'est qui a fait donner, par Conrad Gesner, a I'espfece d'Europe le nom
conipos6 de lucioperca {})rochet-perche).\

The history thus detailed is summarized in the following- synonymy:

Stizostedion.

Synoniimy.

^Les ASand7-es, Cuviek, Kegne Animal, vol. 2, p. 294, 1817.

:^^Stizo8tedion, Rafinksquk, West. Mag. and Misc. Mag., vol. 1, p. 1^71, Jan. 1820;

Ich. Oh., p. 23, 1820.

^^Lueioperca, Fleming, Phil, of Zool., p. 394, 1822.

=Sandat, Cloquet, Diet. So. Nat., vol. 47, p. 173, 1827.

=Sandrus, Stark, Elem. Nat. Hist., vol. 1, p. 465, 1828.

=Lucioperca, Cuviek and Valenciennes, Hist. Nat. Poissons, vol. 2, p. 110, 1828.

^^Schilits, Krynicki, Nouv. Mem. Soc. Nat. Moscou, vol. 2, p. 441, 1832.

^^Centropomus, Bleekek, Arch. Ncerland. Sc, vol. 11, p. 265, 1876. (Vix Centro-

^owHS Lacepode, 1801.)

=^Stizostethium, Jordan, Cent, to N. Am. Ich., ii, p. 43, 1877.

—Siizostedmm, Jordan and Gilbert, 8yu. Fislies N. Am., p. 525, 1882.

Subgenera.

<^Cy)ioperca, Gill and Jokdan, Jordan's Cont. to N. Am. Ich., ii, p. 45, 1877.

<^Stizoslethiam, Gill and Jordan, Jordan's Cont. toN. Am. Ich., n, p. 45, 1877.

<lLucioperca, Gill and Jordan, Jordan's Cont. to N. Am. Ich., ii, p. 45, 1877.

<^Mimoperca, Gill and Jordan, Jordan's Cent, to N. Am. Ich., ii, p, 45, 1877.

*Gen. 75 of Acanthopterygii.

tHistoire Naturelle des Poisson, vol. 2, p. 110.

t Gesn., Pnralip., p. 28 et 29.



DESCKIPTION OF A NEW SPECIES OF COTTON RAT (SIG

MODON MINIMA) FROM NEW MEXICO.

By Edgak a. Mearns, M. D.,

Surgeon, United States Army.

Among the .small uiaminaLs collected by Mr. F, X. Holzner and myself

on the Mexican border, in coimection with the operations of the Inter-

national Boundary Commission, are two specimens of a species of cot-

ton rat, which, in my opinion, is distinct from any heretofore described.

In the grassy hollows and fiats between the most southern spurs of

the Apache Mountains, in an arid, treeless region, having an altitude

of 1,500 metres (exactly l,49(j at the monument), it was a surprise to

find any species of SU/niodoH. Many of their old runways were seen,

however, in the dry and dusty grass; but nearly all of the holes were

abandoned. Industrious trai)piug, persisted in for several weeks,

resulted in the capture of but two adult male specimens. Mexican
miners in the vicinity told us that only a few months before the species

had been abundant, but seemed to have died off; indeed, we frequently

saw their remains in tbe grass and i)icked up parts of skeletons and
one or two additional skulls.

This new species has many points in common with Sigmodon fal-

viventer, recently described by Dr. J. A. Allen, from Zacatecas, Mex-

ico.* It is still smaller than that species, being about the size of De
Saussure's ^^ Hesperomys toltecus^^ {= Sigmodon hispidus toliecvs).\ On
capturing these specimens I was at once struck by their resemblance to

S. fulviventer, the type of which I had closely examined in the American
Museum of Natural History in New York, the lesemblance consisting

not only in the fulvous tone of coloring, especially of the under parts,

but in the distinctly bristly character of the hairy coat and the dense

hairiness of the ears and tail, in all of which particulars it differs

* Bull. Amer. Mus. Nat. Hist., ii. No. 3, p. 180, October 21, 1889.

t Alleu. /.. c, III, 1891, p. 207.

* Proceedings National Museum, Vol. XVII—No. 994.
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radically from its geographically nearest neighbors

—

Sigmodon hispidus

texianus, (And. and Bach.) and ;S'. hispidus arizonw, (Mearns).

SIGMODON MINIMA, iimw species.

Type.—^o. 2L1S7, U. S. N. M. (Coll. International Boundary Commis-

sion). Adult male, from Upper Corner Monument, New Mexico, on the

Mexican boundary line, 100 miles west of the initial monument on the

west bank of the Rio Grande. Collected by Edgar A. Mearns and

Frank X. Holzner, April 26, 1892.

Description of type.—Coat bushy and hispid; under-fur darker plum-

beous than in S. hispidus texianus or 8. liispidus arizonce; coarse outer

coat more bristly, especially on sides of head and neck; ears, feet, and

tail densely hairy; tail not distinctly bicolor. Color above grayish, the

individual hairs being ringed with gray and brown, the brown annuli

being blackish in their middle portion, fading to light-yellowish brown on

their edges ; under surface of body clayey buff; feet yellowish gray

;

ears densely clothed with grayish hairs on inner surface, with their

convex surface black anteriorly and buff posteriorly; tail brownish

black, somewhat lighter below, the hairs almost concealing the annuli.

Another specimen (No. 1760, male adult, from the same locality, col-

lected by Mearns and Holzner, May 13, 1892) differs only in being

ochraceous buff below, with a little more of the fulvous tinge on rump

and flanks, thus approaching more closely to the coloration of Sigmodon

fulviventer.

Dimensions.—Measurements (in millimeters) of No. 21187, adult male:

Length, measured from nose to end ofvertebrte of tail, 223; tail, measured

from root to end of vertebric, 94; to end of hairs, 104; height of ear above

crown, 14; distance between eyes, 12; diameter of eye, 5; length of

longest whisker, 30; from tip of nose to eye, 16; to center of pupil, 18.5;

to ear, 30; to tip of ear, 46; to occiput, 37; to end of outstretched hind

limb, 183; fore limb, measured from olecranon to end of longest claw, 33;

length of fore-foot, 15; longest claw of fore-foot (chord), 3.9; hind limb,

measured from knee-joint to end of longest claw, 53; length of hind-foot,

28; longest claw of hind-foot, 3 mm. Measurements of No. 1700, adult

male : Length, 223 ; tail to end of vetebra;, 91 ; to end of hairs, 97 ; height

of ear above crown, 12; above notch, 16; distance between eyes, 12;

diameter of eye, 5; longest whisker, 26; from top of nose to eye, 16; to

center of pupil, 19; to ear, 30; to tip of ear, 46; to occiput, 34; to end of

hinder extremity, 180; fore limb from olecranon, 33; length of fore-foot,

14; longest claw of fore-foot, 3 ; hind limb from knee-joint, 53; length of

hind-foot, 27; longest claw of hind-foot, 4.2 mm.
Cranial and dental characters.—As comi)ared with S. hispidus texianus,

the only species before me for comparison, the brain-case is higher and

narrower, the skull more constricted between the orbits, with shorter

nasals, their bases being nearly even with the posterior border of the

incisive foramen instead of well behind it. The dentition is very much
heavier.



NOTES ON THE INVERTEBRATE FAUNA OF THE DAKOTA
FORMATION, WITH DESCRIPTIONS OF NEW MOLLUSCAN
FORMS.

[With plate YIIL]

By Charles A. White,

Honorary Curntor of Mesozoic Invertebrate Fosnils.

Although the Dakota formatiou is of great geographical extent,

and, stratigraphically, one of the most clearly defined of the divisions of

the North American Upper Cretaceous, comparatively little is known
of its contemporary fauna. Of its flora, however, which is a great and
varied one, much more is known, and remains of its numerous specific

forms are generally used in the paleontological characterization of the

formation. Those remains consist largely of angiospermous leaves,

and a greater or less number of species have been found in all the dis-

tricts where the formation has been recognized.*

The discovery of vertebrate remains in Dakota strata was, some
years ago, pnblically announced, but it has since been ascertained that

they came from the underlying Jurassic strata. It is, therefore, not

yet certain that remains of land animals of any kind have been found

within the proper limits of this formation, which fact, in view of the

evidence we have of the contemporaneous i>revalence of a great and

varied land flora, is quite remarkable.

Notwithstanding the great geographical extent of the Dakota forma-

tion, only three discoveries of invertebrate remains have, so far as I am
aware, been made in its strata. The first of these discoveries was
made by Dr. F. V. Hayden in the valley of the Missouri River, at a

few localities within a small district which embraces the mouth of the

Big Sioux River. The second discovery Avas made by Prof. B. F.

Mudge in Saline County, Kansas, and the third by Prof. L. E. Hicks in

Jetterson County, Nebraska.

Those which were discovered by Dr. Hayden are described and
figured by Mr. F. B. Meek in Volume ix of the U. S. Geological Survey

*See The Flora of the Dakota Group, hy Leo Les([nereux; Monog. xvii, U. S.

Geological Survey. Washington: Government Printing Othce, 1891. This is a post-

humous publication, edited by Prof. F. H. Knowlton.

Proceedings National Museum, Vol. XVII—No. 995.
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of the Territories. A part of those discovered by Prof. Mudge are

described and flgured by Mr. Meek in the vohmie Just meutioned, and

a i)art of them by myself in volume ii of the Proceedings of the U. S.

National Museum. Those which were discovered by Prof. Hicks are

described and figured in this article.

Prof. Hicks made his collection about ten years ago and deposited it

in the cabinet of the Nebraska State University in 1885. In that year

he referred to it in a paper which he read before the American Asso-

ciation for the Advancement of Science as representing a marine fauna,*

but further study showed it to have been of nonmarine origin. The
following descrii)tion of the locality at which Prof. Hicks discovered

these fossils has been given me by liim :

Jeft'ersou County, Nebraska, 5 miles west of iiortli from Fairbiiry, about 1 mile

from the Little Blue River. The exposure is a comparatively slight one and occurs

npou the north side of a deep ravine, about half way up the slope. This ravine

opens into Whiskey Eun, and the latter empties into Little Bine River.

The Dakota strata at this locality, as is usually the case in all that

district, consists of ferruginous sandstone, the fossiliferous layers con-

sisting largely of impure, partly oolitic, limonite. Fragments and masses

of these layers constitute the collection made by Prof. Hicks. These

specimens contain an abundance of fossil remains, all of which are

either vegetal or molluscan, and all are in tbe condition of natural casts,

molds, or imi)rints. All the molluscan forms which have been recog-

nized are described and figured on following x)ages. The plant remains

embrace well-known Dakota si^ecies. The following liave been iden-

tified by Prof. F. H. Knowlton, the editor of Lesipiereux's work on

the Dakota flora, already referred to : Salix meeJcii, Newberry, Diospyrus

prima'va, Heer, Sapindus diversifolhiSy Lesquereux, Mar/noUa ?

(probably new), Platanus i)rim(vva, Lesquereux.

All the sj)ecimens of the collection being in the condition of natural

casts, imprints, and molds, the greater part of the studies recorded on

the following pages, and all the figures on the accompanying plates,

have been made from artificial casts taken from the natural molds.

Because of this condition of the specimens the studies of all the species

which they represent have been far from complete. So much interest,

however, naturally attaches to the division of the Dakota fauna which

they represent that, notwithstanding their imperfection, I have thought

it desirable to publish them. I have also thought it desirable to give

a si)ecific name to each form for purposes of convenience in geological

studies, rather than as indicating a satisfactory biological classifica-

tion.

I am indebted to the authorities of the Nebraska State University,

through Prof. Erwin H. Barbour, for the opportunity to study and

publish this small but interesting collection. All the specimens used

in this study are returned to the cabinet of the University at Lincoln,

Proc. A. A. A. 8., vol. 34, pp. 217-219.



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 133

together with the artificial casts used in the preparation of the descrip-

tions and figures, A duplicate set of these casts, however, is deposited

in the U. S. National Museum at Washington.

Class CONCHIFERA.

Family UNiONiDyE.

UNIO BARBOURI, now .spoci.-s.

Plate VIII, Figs. 1, 2, 3.

Shell elongate-snbelliptical, as viewed laterally, narrowly subellipti-

cal, as viewed vertically, and ovoid as viewed in front. Dorsal margin
gently convex, abruptly rounded to the front margin ; the latter margin
gradually rounded to the broadly convex basal margin; posterior

margin abruptly rounded or subangular, its most prominent part being-

above the midheight of the shell; beaks not prominent, situated near

the front, but they are not so nearly terminal as is often the case with

Cretaceous species of U)iio. Cardinal teeth moderately small; lateral

teeth slender; postero-dorsal ridge of each valve slightly prominent and
ending, as usual, at the most prominent part of the posterior margin.

Surface marked by the ordinary lines and imbrications of growth.

Length, when jjerfect, of the principal specimen from which the

foregoing description is drawn, about 75 mm; height, 35 mm; con-

vexity, 25 mm.
All tlie known specimens of this species being in the condition of

natural molds of the exterior and casts of the interior, the foregoing

description, and also the figures illustrating it, have been made from

the natural casts and from artificial casts taken from the natural molds.

One of the artificial casts shows that the beaks had become consid-

erably eroded, a condition extremely common in the case of living spe-

cies of Uiiio in tho waters of the Mississippi drainage system, but

quite uncommon among North American fossil species of Unio.

This species has the general shape and aspect of the living Unio

anodontoifles Lea, of the Mississippi drainage system, and it is in all

respects a modern type of Unio. Indeed, it so nearly resembles

some individual varieties of the species Just mentioned that it is diffi-

cult to choose words which shall diagnose it as specifically diflerent.

Still, I think it inexpedient, even from a biological point of view, to

apply the name of any living species to a Cretaceous form and, that

from a geological point of view, it is especially undesirable to do so.

I have chosen the si)ecific name of this form in honor of Prof. Erwin
H. Barbour, of the Nebraska State University.

UNIO, doubtful species.

Plate VIII, figs. 4, 5.

The collection made by Prof. Hicks contains an internal cast of a small

specimen of Unio, probably a young example, which differs too much
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in form and proportions from the one just described to allow its refer-

ence to tliat s])ecies. Indeed, it differs so much from the otlier that it

seems to belong to tlie type of Unio alatus, Say. Still, the specimen is

too imperfect to allow of a satisfactory specific description, but it is fig-

ured on phite viii for the purpose of giving as complete a representation

as possible of tliJC meager fauna of the Dakota formation, as it is now
known.

Family C o r b it l i d ^ .

CORBULA HICKSII, new species.

Plate VIII, figs. H, 7, 8.

Shell of medium size, elongate-subtrihedral in marginal outline; pos-

terior end prominent and narrow; valves of moderate convexity, not

strongly unequal; beaks high and narrow and turning forward; basal

margin broadly convex; posterior margin narrowly rounded; postero-

dorsal margin slightly convex and sloping downward from between

the beaks to the narrow posterior end; front margin regularly rounded

from tlie basal margin to the inter-umbonal si^ace; surface marked by
the usual distinct lines of growth; hinge having the typical character-

istics of Corbuhi.

Length of the largest example in the collection, which is a left valve,

26 mm; height from base to umbo, .16 mm; convexity of the single

valve, 6 mm.
The collection contains an abundance of specimens of this species,

all of which are in the condition of natural molds and casts. The fore-

going description has been made from those molds and casts and from

artificial casts taken from some of the natural molds. The figures on

plate VIII are drawn from artificial casts.

This form is of the same general type as that of the Laramie Corlmla

to which Mr. Meek gave the name C. crassitdliformis, but it is some-

what more gibbous and also broader in front. The specific name is

given in honor of Prof. L. E. Hicks, its discoverer.

Class GASTEROPODA.

Family C E R i p h a s 1 1 d vt: .

GONIOBASIS JEFFERSONENSIS, new species.

Plate VIII, fig. 9.

Shell small, slender, sides of the spire approximately straight; volu-

tions apparently about 10 in number, gradually increasing in size from

the apex to the front; sides of the volutions nearly straight or flat,

thus forming the nearly straight sides of the spire; suture linear; sur-

face nearly or (juite smooth.

Length of the only specimen discovered, 13 mm; breadth of the last

volution, 5 mm.
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This species is represented by only a single, somewhat imperfect,

natural mold of the exterior of the shell, and which does not show the

character of the aperture. It is therefore referred to Goniohasis

because of its external form and features. It bears a general resem-

blance to G. macilenta White, of the Bear Eiver formation, but it differs

in lacking certain of the surface markings of that species.

GONIOBASIS, doubtful species,

riate VIII, fig. 10.

Another specimen, evidently referable to Goniohasis, was found asso-

ciated with the foregoing. It resembles that species in certain respects,

but the apical angle is considerably greater and the shell is therefore

less slender. It possibly belongs to the same species with the forego-

ing, but I am inclined to regard it as representing another form.

Family M e i. A N 1 1 D ^.

.

PYRGULIFERA MEEKIII, new species.

Plate, VIII, fi.i;-. 13.

The collection contains a single specimen, in the condition of a nat-

ural mold, which I have little, if any, doubt represents a species of

PyrguJifera. The form and character of the aperture are not shown,

but the surface features agree well with those of typical species of that

genus, and they are much like those of some individual varieties o£"

P. Immerosa which were found by Mr. T. W. Stanton in western

Wyoming. The volutions, however, are more regularly convex, and
the revolving lines finer and more numerous than I have found them
to be on any specimens of P. Immerosa. I therefore give it a new
specific name, selecting that of the founder of the genus.

The discovery of Pyrgnlifera in the Dakota formation is of special

interest, not only because that genus has not hitherto been found in

any other North American formation than the Bear River, but because
that formation is believed to be of nearly, if not quite, the same age as

the Dakota.

Family ViviPAiiin^.

ViVIPARrS HICKSII, new species.

Plate VIII, fi.os. 11, 12.

The collection contains three or four imperfect natural molds of a
small species of Viviparus, artificial casts of two of which are figured

on plate viii. The species is a little more elongate, and the spire more
acute, than is usual with Viviparus, but a portion of the aperture

shown by one of the specimens indicates that it was like that of typical

forms of that genus.
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Concluding remarTcs.—It is true that the collection of invertebrate fos-

sils described in this article does not add materially to our knowledge of

biological forms, but in several respects it possesses unusual interest.

It is, as bas already been mentioned, one of only three collections of

invertebrateremaius thathave been made from the Dakotaformation, the
strata of which we hav<». abundant evidence to believe originally occu-

pied many thousands of si^uare miles. It indicates more distinctly

than any previously discovered facts have done, the nonmarine char-

acter of that formation. It embraces four genera which have never

before been recognized in collections from its strata. Although that

formation lies at the base of the Upper Cretaceous series, a majority

of the species which this collection contains belong to genera repre-

sentatives of which are among the characteristic members of the mol-

luscan fauna now living in the waters of the Mississippi drainage

system.

Of the few species that were discovered by Dr. Haydcn a part belong

to genera which are generally regarded as indicating a marine habitat,

a part are such forms as usually inhabit estuarine or other brackish

waters, and one Avas referred by IVIr. Meek, who described these fossils,*

to the genus Margaritana. I have no reason to doubt that this species

belongs to the Unionida^, but the type specimens do not satisfactorily

show the hinge structure and other features upon the modification of

which the different genera of that family are established.

Dr. Hayden did not find the forms which have just been mentioned

as indicating a marine habitat in immediate association with the shell

which Mr. Meek referred to Margaritana, its only associate having been

a form which he referred to Cyrena. According to our present knowl-

edge of the habitat of the different molluscau genera the association of

Margaritana and Cyrena is incongruous, because the former genus is

never found living in saline waters, and the latter never in fresh. I

think, however, that the shell referred to Cyrena by Mr. Meek may be

properly referred to Corhicnla, the shell characteristics of which genus

are so nearly like those of Cyrena that it is often difficult or impossible

to diagnose them as different in the fossil condition. Species of Corbi-

cula are not unfreciuently found living in fresh waters, and we have

abundant evideiuic that fossil, if not living, forms of Unio and CorhicuJa

lived and thrived together. I therefore regard it as reasonable to infer

that the Dakota strata in which the two species refeired to were dis-

covered were deposited in fresh, or at most, in brackish waters. The
discovery of remains of a couple of species»of characteristic Dakota
plants commingled with these fossil molluscan forms leaves little or no

room lor question as to the Dakota age of those strata. I have also

little doubt that the layers from which came the other molluscan forms

discovered by Dr. Hayden in the district just mentioned are near the

*For descriptions and fi,<>nres of these species, see Vol. ix, U. S. Geol. Surv. Terr.,

pi. 1, pp. 92, 114, 159, 206, 251.
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top of the formation, and that they lived in waters which were then

changing- to the marine condition which prevailed during the succeed-

ing Colorado epoch.*

The invertebrate species collected by Prof. Mudge in Saline County,

Kans., consist wholly of forms whicii are regarded as indicating a

marine habitat, but they are all sucli as are generally understood to

indicate a littoral, or at least a, shallow water, condition. They were

described by Mr. Meek and myself, respectively.t I have never per-

sonally examined the stratigraphy of Saline County, Kans., but I

accepted Prof. Mudge's identification of the Dakota formation there

when I published the description of the species referred to, and I have

since expressed the opinion that the formation changes from a non-

marine to a marine condition in its southward and southeastward

extension.

f

Although the generic characteristics of all the forms contained in

the collection of Prof^Hicks are not well shown by the specimens, I

have no reason to doubt the generic identity of any of them as indi-

cated by the names api^lied to them respectively in the foregoing

descriptions. I therefore regard the collection as nnmistakably indicat-

ing a nonmariue origin for the strata from which it was made. Indeed,

I think the character of the collection as a whole indicates a purely fresh-

water origin. This opinion is supported by the following facts: Of
the five genera represented in the collection, representatives of three

of them, namely, Unio^ Goniohasis, and Viviparus, have never been

found living in any other than fresh waters. It is true that species of

Gorlntla are usually found in saline waters, and often in those of full

marine saltness; but it is alsatrue that living species of that genus

sometimes range into fresh waters, and the fossil species have frequently

been found associated with Unio, Goniobasis, and Viviparns. The fos-

sil fauual associates of Pyrgulifera usually indicate a brackish-water

condition, but the tj-pe species of the genus, while sometimes found com-

mingled with shells of Osfrea, is oftener found associated with such

fresh-water forms as Unio, Viviparns, GampeJoma., etc. Moreover, the

only known living species of the genus inhabit fresh waters.

The general prevalence of land plants in the strata of the Dakota
formation is also an indication of its nonmariue origin, as is the gen-

eral absence of marine remains. Indeed, the only discoveries of fossil

remains in Dakota strata which indicate a saline condition of the waters

in which they were deposited were made along a part of, or near, the

eastern border of the formation.

I do not think it is fully proved that the bulk of that ijortion of the

formation which occurs in the Missouri River valley in the vicinity of

* These remarks are based upon my recollection of a personal statement made to

me by Dr. Hayden.
tVol. IX, U. S. Geo]. Sary. Terr., pi. 2, pp. 80, 92, 109, 120,163, 164,170, 174, 195,

202, 253, 300, and 333; Proc. U. S. Nat. Museum, vol. 2, pi. 5, pp. 295, 296.

tSee Bull. U. S. Geol. Survey, No. 82, p. 122.
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the mouth of the Big Sioux River was deposited in saline waters, but

there is no reason for questioning the marine origin of the collections

made by Prof. Mudge in Saline County, Kans. T have no reason to

doubt that the Kansas dex)osit holds the same stratigraphical position

in the Cretaceous series as does the Dakota formation, nor do I know
of any reason to doubt that it merges horizontally into the Dakotai.

Still, I am disposed to exclude those Kansas deposits and their south-

ern and southeastern marine equivalents, when discussing the fauna

of the Dakota formation proper. Indeed, I think it is to be expected

that should any invertebrate remains be found in any of the Dakota
strata which are known to prevail in the great region westward and
northwestward from eastern Kansas and Nebraska, they will be such

as indicate a freshwater habitat.

EXPLANATION OF PLATE VIIL

Unio harhourt, p. 133.

Fig. L Side view of an a-rtifici.il cast from a iiatura] mold.

Fig. 2. Dorsal view of tlie same specimen.

Fig. 3. Side view of an artitici.il mold of a natuia] cast of a right valve of another

specimen of the same species.

V»\o {(lonhtfid species), p. 133.

Fig. 4. Side view of a natural cast of the interior of the sliell.

Fig. 5. Dorsal view of the sanie specimen.

Corhiila hirksii, ]). 134.

Fig. 0. Side view of the left valve; an artificial cast from a natural mold.

Fig. 7. Dorsal view of the same specimen.

Fig. 8. Front view of another specimen; also an artificial cast of a natural mold.

Goniohasis jeffersonensis. p. 134.

Fig. 9. Side view of an artificial cast of a natural mold.

(jOiiiohasis {douhtful species), p. 13r).

Fig 10. Side view of .an iirtKicial cast of a ii;itnral mold.

rivipariis hicksii, ]). I.S.").

Fig. 11. Side view of an artificial cast of a natural mold.

Fig. V2. Side view of another similar cast.

I'j/rf/i(lifera meekii, p. 13.5.

Fig. 13. Side view of an artificial cast of a natural mold.

All the figures on this plate are of natural size except fig. 9, which is slightly

enlarged.
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THE SHELLS OF THE TEES MARIAS AKD OTHER LOCAL-
ITIES ALOM; THE SHORES OF L(JWER CALIFORNIA
AND THE GULF OF CALIFORNIA.

By Robert E. C. Stearns, Ph. D.,

Adjunct Curator of the Department of Mollusks.

In the spring of 1876, Mr. W. J. Fisher, of San Francisco, who had
previously, in 1873, been connected as Naturalist with the IT. S. S.

Tuscarora Telegraph Sounding Expedition, under Commander George
E. Belknap, conceived the idea of chartering or purchasing a small

vessel and making an investigation of the shores and islauds of Lower
California and the Gulf of California in the interest of natural history.

Through the generosity of Mr. Fisher, the greater part of the mollusks

collected by him were given to me, and became a part of the Stearns

Collection, now incorporated into the greater collection of the IT. S.

National Museum.
Mr. Fisher's collection, though made, as it will be seen, many years

ago, has not heretofore ))een brought to notice. Notwithstanding this

lapse of time, its value, through the importance of the information it

furnishes on the geographical distribution of most of the species enum-
erated, has not been impaired by delay in publication, as no subsequent

collector has touched at or visited so many localities around the shores

of the Gulf and of Lower California, or if any such collection has been

made it has not been made known. Many of the localities have not pre-

viously been mentioned, either by collectors or authors. The impor-

tance of Mr. Fisher's collection, in its bearing upon the Molhisca of the

Tres Marias, is worthy of special mention; it would of itselfjustify the

publication of the list, for it exhibits more fully the mollusk-fauna of

this interesting and little-known group of islands, and includes a greater

number of species than any and all previous publications. Aside from

the few new species that he collected, much light was obtained as to

others that may be regarded as rare or little known, and again, the

detection of so many familiar forms, heretofore associated in our minds
with Indo-Pacific or rather Polynesian waters, is almost a revelation

and of exceeding interest. There are no currents setting eastward from
Proceedings National Museum, Vol. XVII— No. 99G.
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the Pacific that mig^lit possil)ly transport drift material from the regions

where these species are known to live, and tims convey and enable them
to make a lodgment or gain ji foothold on the western coast of the

continent. In the gulf region the cnrrents sweep in the opi)Osite direc-

tion, that is, to the westward. It is possible that these exotic forms

have been introduced as an incident of commerces

For many years vessels seeking a return cargo from various places

in Indo-Pacific waters have visited the gulf region, especially the

Tres Marias islands, for the dyewoods that are found there, and whicli

at various periods have furnished quite a large business to vessels

seeking return freights. Vessels bound to the gulf ports in such cases

would be in ballast, and if from Indo-Pacific regions the ballast would,

it is probable, consist in the main of coral blocks or fragments of reef-

rock, the chinks of which ordinarily furnish a hiding place for mollus-

can species, and other small forms of marine life. Upon arriving at

the port or embarcadero before loading, the ballast would be dumped
overboard, and with it such animals, living or dead, as were secreted

among, attached to, or contained in it. The Tres Marias and Altata

are well known loading iDlaces for the dyewoods trade; the latter being

an embarcadero for interior regions, where the dyewoods are cut. In

one instance I collected several specimens of Orthalicm nndatns and a

species of Bulimuhis that had concealed themselves among the dyewood

and were transported with it to San Francisco. Upon discharging the

cargo, in throwing the freight ashore, the snails were jarred out. Some
of them were i)icked up on the wharf and others in the hold of the

vessel after the cargo was discharged.

Besides the dyewoods, salt from the Carmen Island works and orchilla

furnish export cargoes in whole or in part. The extent of the traffic

in these Mexican exports varies very much one year or period comjiared

with another. At the time of the Franco-Mexican war, or rather the

invasion of Mexico by the French, the commerce of the gulf was
greatly increased. It was during this period that large and important

additions were made to the Stearns Collection, through arrangements

made with parties employed in the coastwise trade between California

and west Mexican ports. No such opportunity for obtaining the shells

of the gulf region has occurred since, nor is likely to for many years.

In addition to the collection made by Mr. Fisher, I have, in a few

instances, added to the list localities visited by other friends and the

species collected by them. In this connection, the names of Capt. A.

Forrer, of Dr. William M. Gabb, whose collections, made at San Juanico

and Loreto, Lower California, in February, 1807, were published by

me in 1873,* and the late Henry Edwards, well known as an excellent

actor and in scientific circles as an accomplished entomologist and

writer on entomological subjects, who contributed a few species that

were found by him at Mazatlan and vicinity in 1873, appear occasion-

Proc. Cal. Acad. Sciences, July, 1872.
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ally, and the uames of other friends—Mr. J. W. Towne, of San Fran-

«;isco, Samuel Pillsbury, Henry W. Henshaw, and Henry Hemphill

occur. The latter, as well as Mr. L. Belding, of California, and Dr.

Edward Palmer, have added many species and examples of interest

and importance to the national collection.

All of the S])ecies credited to San Juanico, on the outer coast of the

peninsula, and Loreto were collected by Dr. Gabb. All of those

referred to Altata were presented by Mr. A. J. Gove, of San Fran-

cisco, who received them directly froni the parties who collected them
at the locality stated. With a few exceptions, all of the species herein

listed are contained in the National Museum, having formed a part of

the Stearns Collection. This list is, however, not quite complete. There

are several species, notably of Chitons, not yet determined, that should

be added, and doubtless a few small species may ultimately be found in

the general collection that were collected by Mr. Fisher, and have been

overlooked, for the department of mollusks in the National Museum has

reached such vast proportions, the registered numbers already exceed-

ing 126,000 trays, that omissions are likely to occur in a i^aper of this

character, through want of time to make a critical examination and

revision.

The latitude and longitude of the various localities referred to are

given below, commencing at the Coronado Islands, the most northerly

on the ocean side, off the i)eninsulaof Lower California, and proceeding

southerly to Cape St. Lucas; thence northerly along the western shore

of the Gulfof California, including the islands; thence along the eastern

shore of the gulf, following the same and the mainland along the Mexi-

can coast to the last or most southerly locality, Acapulco, in latitude

16° 55'.

In my lists of the shells collected at San Juanico and Loreto by Dr.

Gabb, heretofore mentioned, I referred to San Juanico as being "on

the east side of the peninsula of Lower California in latitude 27° north."

This was an error occasioned by my following the localities as given

in Prof. C. B. Adams' list of the " Shells of Panama ;" and due no

doubt to the fact of there being two places, one on eachsideof thepenin-

sula of the same name. To prevent mistakes, I have listed the San

Juanico of the eastern side as Point San Juanico (see San Juanico

Cove). In connection with Boca de los Piedras, frequently referred to,

see Estera d'^. los Piedras in the list of localities.

Delays due to various causes have enabled me to add the collections

made by the Albatrosfi naturalists. Prof Leslie A. Lee and his assist-

ants, in 1887-'88 at Ballenas and Pichilinque bays, etc., so far as the

same have been Avorked up at this date.

Several species of land shells inhabiting the Gulf region are included

in this paper; for further information, relating to those of Lower Cali-

fornia more particularly, attention is called to Dr. Cooper's three papers

"On Land and Fresh-water Mollusca of Lower California," in Vol. in of



142 SHELLS OF LOWER CALIFORNIA—STEARNS. VOL. XVII.

the Proc. Calif, Acad. Sciences, also an article in Zoe^ April, 1892, and to

the more recent paper by Mr. Dall on the "Land Shells of the GoiiUf>

Bulimnlns in Lower California," etc.

In this connection see the titles of various publications at the close

of this paper.

Loc.alitieH.

Lower California, western or ocean shore from vicinity of San Diego to Cape St.

Lucas

:

Localitj'.

Coronado Islands
Todos Santos Bay
San Toinas
San Quentin Bay
Guadeloupe Island
Cerros or Cedros Island
Assuncion Isla)id

Ballcuas Bay
San Juauiro
Santa Maria Bay
Maf^dalena Bay
Margarita Bay
Cape St. Lucas

32 25
:il 50
31 33
30 24
29 00
28 10

27 06
26 45
26 04
24 45
24 35
24 25
22 52

jng.W.
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The islands coastituting the Tres Marias group are known as the

Maria Madre, the San Juanita, the Maria Magdalene, and the Maria

Cleofas, the Maria Madre being the largest. They are situated due

west of San Bias, and " consist of stratified rocks," separated from the

mainland " by a flat of not more than * thirty fathoms" in depth.

All or nearly all of the forms credited to this group are from Maria

Madre; or if collected upon the others, the fact has not beeu stated

by Fisher, or the other collectors as far as I am aware.

Of Socorro, the principal island of the more distant Revilla-Gigedo

group, we know but little or nothing. It was visited several years ago

by Grayson, the ornithologist. The few marine shells that have been

brought from there, are as would be supposed, familiar gulf forms. Of
the land shells nothing is known. These islands are situated in com-

paratively deep water, according to the Albatross, soundings from 1,500

to 1,800 fathoms.

Class PELECYPODA.

Family O s t r e i d ^.

OSTEEA PALMULA, Carpenter.

Rare (No. 74809, U. S. N. M.). Pond's Island southern point of

Angeles Island, Gulf of California, Fisher; La Paz A. Forrer.

This s])ecies is number 357 in Carpenter's Check-list of the Smith-

sonian Institution, and in the "Mazatlan Mollusca," number "214 b:

Ostriea f ? co)ichapkila, var. pahmdaJ^

Judging from Carpenter's description in his Mazatlan shells, the

Fisher and Forrer examples belong to his species. The specimen before

me is mucli hirger than the measurement given by Carpenter, and the

proportions are not the same; as oysters vary so much in this respect,

the individuals of one colony compared with the individuals of another,

this discrepancy may be allowed to j)ass without further comment.

The chief example (Fisher's) measures 3-56 by 3-48 inches, a fine

sijecimeu.

Tlie Forrer specimen which is a thick, solid shell shows 2 inches in

greatest length by 1^ inches in width.

Carpenter gives the proportions and size of his type, as "long. 2-3,

lat, 1-0 [height^." He says "remarkable for the palmated foHations on

the outer margin, * * * and for the row of denticles within this

limb and within the nacreous border, fitting into corresponding depres-

sions in the other valve." The palmated foliations radiate from just

beneath the cartilage in the under or lower valve to the margin. In

the upper valve these radiating ribs commence at a j)oint about one-

third of the distance from the umbo; perhaps in a large number of

examples, some nught exhibit this character as extending to the umbos.

*A. Agassiz.
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In the specimen before me, whicli resembles a large Flicatula, there

are from 19 to 20 of these ribs; these ai-e sharply aiignlated ;uid inter-

lock closely at the margin of the valves. For an oyster this is a well

marked species; it suggests Hauley's Ostrea megadon.

Family A N o M 1 1 D^ .

PLACUNANOMIA CUMINGII, Br ode rip.

One perie(;t example.

Oft" Lower California, at Station 2827; shelly bottom, in 10 fathoms;

Albatross.

Family Spondylid^.

SPONDYLUS PRINCEPS, Erode rip.

Several examples, and odd valves.

Pichilinque Bay; also at Station 2828, off" Lower California, in 10

fathoms; Albatross. The various colors exhibited by the shells of this

beautiful species are included in the collections at above places.

Family P e c t e n 1 1) ^ .

PECTEN SUBNODOSUS, S o w e r b y .

Loreto; Scammon's Lagoon (No. 105625, U. S. N. M.), Hemphill;

Carmen Island (No. G3G47, U. S. N. M.), Towne. Examples of this line,

though not very rare species, frequently occur, that are neither nodose

or subnodose. Hemphill found it living on mud flats.

Pichilimpie Bay (two odd valves). Albatross ; also at Station 2827

(No. 102091, U. S. N. M.) and Station 282G, 10 fathoms (No. 102088.

U. S. N. M.); in 9^ fathoms, off Lower California.

PECTEN VENTKICOSUS, S o w e r b y .

Several examples.

Pichilinque Bay, one good specimen, beach; Sta. Margarita Island

(one valve); Station 2828, 10 fathoms, off Lower California; i\\\ Albatross.

PECTEN (JANIRA) DENTATA, Sower1)y.

Several examples.

San Juanico; St. Luis Bay ; Uuaymas, Palmer (No. 12508, U. S. N. M.),

Ballenas Bay (concave valve), and one good specimen at Station

2828, oft" Lower California, in 10 fathoms; Albatross.

Family Avicitlid^.

AVICIJLA PERUVIANA, Reeve.

One pair valves; beach. Sta. Margarita Island.
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MARGARITIPHORA FIMBRIATA, D u n k e r.

Valves only.

Pichiliuqiie Bay; Station 2828, 10 fathoms, off Lower California;

Alhatrosa.

PERNA JANUS. Carpenter.

Several examples.

La Paz, both Fisher and Forrer (No. 735G0, U. S. N. M.).

I have three well-marked specimens before me, which agree with

Dr. Carpenter's description in the Mazatlau catalogue, pp. 151,152.

The description says :
'' The sculpture of the valves, of which the under

is smooth, the upper ornamented with fine, radiating striae, etc.;" two of

the specimens, however, show the radiating striae on both valves. Car-

penter gives the measurement of his "the largest, long, (the diagonal

of the lozenge) 1.12; lat. 0.68, etc." inch.

My largest example (Fisher's) measured in the same way, gives the

following: Length, 2.25; breadth, 1.20 inch.

PERNA JANUS, Carp e n t er ; variety.

Two examples. La Paz (No. 73561, U. S. N. M.), Forrer.

This is an interesting intermediate form, which unites in the individ-

ual before me the characters of Dr. Carpenter's Janus and Orbiguy's

Ghemnitzianum. The greater portion of the exterior, exhibits the

coarse, laminated growth of the latter generally exhibited in the species,

and is posteriorly produced and elongated as is common in said form.

The later growth, however, shows on the edge of the i^osterior side

near the dorsal line, as well as on the anterior side, towards and extend-

ing to the ventral margin, the radiating striae, which Carpenter refers

to as a characteristic of P. Janus. The specimen is foot or hatchet-

shaped, and measures 1.12 inches in length, 1.61 inches in breadth.

PERNA CHEMNITZIANA, Orb i guy.

Several specimens.

Pichilinque Bay (one good example) ; Station 2828, off Lower Califor-

nia, in 10 fathoms (No. 102098, U. S. N. M.); Albatross.

Family M y t i l i d ^.

MYTILUS MULTIFORMIS, Carpeutcr.

Several soecimens. Tres Marias (No. 41623, U. S. N. M.)o

SEPTIFER CUMINGIANUS, D u n k e r .

Station 2827, 10 fathoms shelly bottom off Lower California, Alba-

Proc. N. M. 94 10



146 SHELLS OF LOWER CALIFORNIA—STEARNS. vol, xvn.

iross (No. 102104, U. S. N. M.). The specimen was attached to a Pla-

cunanomia valve.

MODIOLA CAPAX, Conrad.
One example.

La Paz, Forrer. Sta. Margarita Island (fragment). Albatross.

The late J. A. McNeil, so well known for the archaeological material

collected by him in Chiriqui, etc., obtained the above species in the

Bay of Fonseca.

MODIOLA IJKAZILIENSIS, Chemnitz.

Two examples.

La Paz, Forrer (No. 63706, U, 8. N. M.); Hemphill has carried the

distribntion much farther to the north, having collected it in San Igna-

cio Lagoon (No. 105001, U. S. N. M.). Dr. Edward Palmer found it qnite

abundant near Guaymas, and the late J. A. McNeil obtained beautiful

clean examples at the more southerly locality of the Bay of Fonseca

(No. 63705, U. S. N. M.). It is a well marked species.

LITHOPHAGUS ? AKISTATITS, S o 1 a n d e r .

Two examples.

Burrowing in Spondylus princejys, Station 2828, 10 fathoms oft' Lower

California, also fragments Sta. Margarita Island; Albatross.

Family Arcid^.

AKCA PACIFICA, S o w e r b y .

One specimen. San Juanico.

ARCA (SCAPHARCA) LABIATA. Sowerby.

Several specimens, Animas Bay (No. 41001, U. S. N. M.).

This pretty species is represented in the Fisher collection by numer-

ous examples, all fresh and perfect; its geographical range extends

from Peru to the above locality, the most northerly thus far reported.

Gabb collected it at Loreto (No. 74836, U. S. N. M.), and Bridges
detected it at San Juan del Sur, in Nicaragua (No. 74837, U. S.

N. M,).

ARCA (SCAPHARCA) TUBERCULOSA, So\vei))y.

Two specimens. Magdaleua Bay (No. 74813, U. S. N. M.) ; San Juan-
ico, Gabb; Guaymas, E. Palmer (No. 23617, U. S. N. M.).

ARCA (SCAPHARCA) MULTICOSTATA, Sowerby.

Numerous examples.

Scammon's Lagoon on mud Hats (No. 105596, U. S. N. M.), Hemphill
j
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Sau Quentin Bay, Belding; San Juaiiico, Gabb; Guaymaa (No. 23616,

U.S. N. M.), Dr. Palmer.

ARCA (NOETIA) GRAND IS, H rode rip and Sower by.

A few examples. Guayraas (No. 23616, U. S. N. M.), Dr. Palmer; San
Juanico.

ARCA (BYS.SOARCA) GRADATA, Broderip iiud Sowerby.

iV.biindant. Point Escondido; St. Josef Island; La Paz. Ranges
southerly to Ecuador.

ARCA (BYSSOARCA) SOLIDA, Sower by.

Common. Point Escondido (No. 75012, U. S. N. M.); St. Josef

Island; La Paz; found nearly everywhere in the Gulf, and in South

America on the coast of Peru. The Albatross collection contained one

valve from Sta. Margarita Island.

ARCA (BYSSOARCA) REEVIANA, Orbi^rny.

Several specimens. Mulege Bay (No. 74825, U. S. N. M.); La Paz
(No. 34100, U. S. N. M.), Belding; San Ignacio Lagoon (No. 105612, U.

S.N. M.), H. Hemphill, "underside of stones."

ARCA (BYSSOARCA) MUTABILIS, Sower by.

One living example. Tres Marias (No. 102184, U. S. N. M.).

PECTUNCULUS (AXIN.EA) MACULATA, Broderip.

Three examples. La Paz (No. 63782, U. S. N. M.), S. Pillsbury.

PECTUNCULUS (AXINiEA) TENUISCULPTUS, Carpenter.

Several specimens. Carmen Island (No. 63776, U. S. N. M.), Towne.

PECTUNCULUS (AXIN^A) GIGANTEUS, Reeve.

Numerous examples. La Paz and San Josef Island; Guaymas (No.

23547, U. S. N. M.), Palmer; Carmen Island (No. 63777, U. S. N. M.),

Towne. An adolescent example at the first named locality was col-

lected by Capt. Forrer (No. 63781, U. S. N. M.), and Fisher's, from

St. Josef Island, were all young shells. Towne's Carmen Island speci-

mens were very fine.

Family Ledid^e.

LEDA (YOLDIA) LANCEOLATA, Lamarck.

Numerous valves. Gulf of California (No. 73667, U. S. N. M.).
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This form is exceedingly rare; odd values are occasionally mex, within

beach rubbish.

Family O A r d i t i d ^.

CARDITA PECTUNCULUS, Bruguiere.

+ C. affinix, yowERHY.

-\-C. Califoniivu, Dkshayks.

Two specimeus.

La Paz (No. 73610, U. S. N. M.); Loreto (No. 73611, U. S. N. M.),

Dr. Gabb. Sta. Margarita Island (two good examples). Albatross.

CAKDITA (VENERICARDIA) FLAMMEA, Michelm, 1830.

-f C. varia, Broderip, 1832.

-)- C. tumida of the same author.

Several specimeus. Tres Marias (No. 73619, U. S. N. M.); Mulege

Bay (No. 73618, U. S. N. M.).

Maguiticent examples of this fine species have been dredged by the

U. S. Fish Commission steamer J. /6rttro.s.s-. These are of a pinkish color

with whitish and darker markings, and measure 69 millimeters from

beak to ventral margin (about 2f inches).

CARDITA (VENERICARDIA) CRA8SA, Gray.

One specimen. Ties Marias (No. 73625, U. S. N. M.).

The single example of this well-marked form obtained is about two-

thirds the size of the figure in Keeve's monograph, species 34.

Family Crassatellid^.

CRASSATELLA GIBBOSA, Sowerby.

One adolescent specimen.

San Lucas Cove (No. 75033, U. S. N. M.). The example, though

small, is quite characteristic; it was obtained by dredging. This

species is exceedingly rare. Dr. Jones collected four odd valves af

Payta, Peru, in 1884, and Gabb detected it at Loreto in 1867 (No.

73522, U. S. N. M.); Guaymas, Dr. Palmer (No. 23548, U. S. N. M.).

» Family LuciNiDyE.

LUCINA (DIVARICELLA) DENTATA, Wood.

Examples. San Juanico and Loreto; Dr. Gabb.

An interesting form occurring in the Atlantic Dall gives the range

from Georges Bank off Hatteras, to the West Indies, thence southerly

to Brazil, in from six to fifty-two tathoms. The above is the Cyclas den-

tata of the older authors.

LUCINA BELLA, C our ad,

Fresh specimen. Gulf of California,
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k. single example in perfect condition. Precise locality not stated.

Not uncommon among Gulf material.

LTICINA CALIFORNICA, Conrad.

One specimen. La Paz (No. 4ir)26, TT. S. N. M.), A. Forrer.

LTTCINA NTTTTALLI, C our ad.

Numerous examples.

La Paz (No. 101750, U. S. N. M.); also at various places on the ocean

sideof Lower (California toCalifornia proper, San Diego, San Pedro, etc.

LITCINA (CODAKIA) TIGRINA, L i u u ai u s.

Several examples.

Pichilinque Bay (3 fresh valves); Albatross. Carmen Island (No.

73497, IT. S. N, M.),Towne: Gulf of California (No. 73496, U. S. N. M.);

La Paz (No. 34094, U. S. N. M.), L. Belding. This is another widely

distributed species, credited to various remotely separated regions.

Garrett * gives the Viti and Samoan islands as localities in the Iiido-

Pacilic province. Dall t gives the Atlantic range as St. Augustine,

Fla., Florida Keys, West Florida, Texas, Bermuda, to Aspinwall, and

it occurs fossil as far back as the Pliocene.

Family Diplodontid^.

DIPLODONTA OKBELLA, Gould.

Two examples.

Point San Quentin (No. 73(332, U. S. N. M.); also, San Juanico, col-

lected by Dr. Gabb; Gulf of California (No. 41603, U. S.N. M.).

DIPLODONTA (FELANIA) SERRICATA, Reeve.

Several examples.

. Mazatlan (No. 73635, U. S. N. M); San Ignacio Lagoon (No. 105621,

U. S. N. M.), Hemphill; Gulf of California, at head of the Gulf, Dr.

Palmer (No. 58335, U. S. N. M.).

Family Galeommid^.

SCINTILLA CUMINGII, Deshayes.
Two examples.

Gulf of California (No. 73628, IJ. S. N. M.); Cape St. Lucas (No.

41613, U. S. N. M). A very rare form. From Todos Santos Bay (No.

102187, IT. S. N. M), the Museum contains what may prove to be another

species of this genus.

Family Laseid^.

LASEA RUBRA, Mout.; var. SUBVIRIDIS, C ar pe n t e r.

Several examj^les.

Cape St. Lucas (No. 74018, U. S. N. M.); San Quentin Bay (No. 75032,

* Catalogue iv, Museum Godeifroy, May, 1869.

t Marine Mollusks S. E. coast of the Uuited States, 1889.
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U. S. N. M.), " foiiud among- Mi/tilus on rocks [Fisher], April 27, ISHtf
alst) at Monterey, Cal., two specimens. The foregoing was Dr. Car-

penter's determination, copied from his hibel.

Family Chamid^:.

CHAMA PANAMENSIS, Reeve.

One example; La Paz, Capt. Forrer.

CHAMA? FRONDOSA, B rode rip.

Three specimens.

Gnlf of California (No. 74805, U. S. N. M.), attached to valve of

Meleaijrina Jimhriata. Altogether a line series.

At Station 2828, off Lower California, in 10 fathoms (probably this

species), Albatross.

Family Cardiid^.

CARDIUM SENTICOSUM, S o w e r b y .

Several examples.

San Jnauico ; also found in the Gulf of California at the head of the

Gulf (No. 36085, U. S. K M.); Dr. E. Palmer (No. 63752, U. S. N. M.).

Very close to the more northern ^^ quadrigenarium^^ of Conrad, and

may prove to be the same.

CARDIUM PROCERUM, S o w e r b y

.

One specimen.

Magdalena Bay (No. 63740, U. S. N.M); Guaymas (No. 23490, U. S.

N. M.), Dr. Palmer. Ballenas Bay (valves), and on good example at

Pichilinque Bay, Albatross.

CARDIUM MvVCULOSUM, Wood.

One valve.

Gulf of California (No. 63744, U. S. N. M.), Stearns collection; an

exceedingly rare and characteristic species.

CARDIUM CONSORS, Brodorii) and Sowerby.

Several examples; common.
La Paz (Nos. 34091, 63748, U. S. N. M.); Mazatlan (No. 63747, U. S.

N. M.); Acapulco (No. 13783, U. S. N. M,); Carmen Island (No. 63746,

U. S. N. M.), Towne. This last is rather varietal than typical, being

not quite characteristic. The Albatross dredged two dead valves at

Station 2828, 10 fathoms off Lower California.

CARDIUM (PAPVRIDEA) ASPEKSUM, S <> w «• r b y .

One example.

La Paz, Forrer (No. 63769, U. S. N. M.). The National collection has

the same species from Carmen Island (No. 63768, U. S. N. M.); La Paz



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 151

(valve), L. Belding- (No. 34092, V. S. N. M.); Gnlf of California several

(No. G3767, 11. S. N. M.); San Juanico, Gabb.

A rare species and closely approaching- the Antillean P. hullatum.

Cuming collected it at St. Elena, on the coast of (Tuayaqnil, in lati-

tude about 2° south.

CARDIUM (LIOCAKl)IUM) APICINUM, C :i rp en t en-.

= ? Elenense, Carpenter's Maz. Cat.

Numerous examples.

Boca de los Piedras (No. 03759, U. S. N. M.), fine examples. A va-

riety of this species was obtained at Mulege Bay (No. 63760, U. S. N.

M.), two specimens; Mazatlan (No. 63758, IT. S. N. M.); Cape St. Lucas

(No. 63761, U. S.N. M.), Xantus.

CARDIUM (LIOCARDIUM) ELATIJM, 8owerby.

Numerous examples.

Guaymas; Pinecate Bay (No. 23515, U. S.N.M.), Dr. E. Palmer; Gulf

of California (Nos. 63737, 34093, U. S. N. M.); San Ignacio Lagoon (No.

105398, U. S. N. M.), and San Diego (No. 63738, U. S. N. M.), Heury
Hemphill. A magnificent species. Our largest example, a single valve

measures 6| by 5f inches. Santa Margarita Island (one valve). Alba-

tross.

Family V e n e k i d jK .

VENUS MULTIC< )STATA, S o w e v 1. y

.

Several examples.

Escondido Bay (No. 63667, U. S. N. M.), Fisher; La Paz, Forrer.

The largest of Mr. Fisher's specimens measured, length 4.75, height

3.87, breadth 2.63 inches. The young* of the above miglit easily be mis-

taken for adolescent shells of V. reticulata or F. puerpera^ Indo-Pacific

species. Notwithstanding" the very great quantity of West coast mate-

rialt hat has passed under my examination, Mr. Fisher's were the first

specimens that I had seen from the Gulf region.

VENUS CRENIFERA, S o w e r b y .

Several examples. Carmen Island (No. 63598, IT. S. N. M.), Towne;
Cape St. Lucas (No. 23594, U. S. N. M.), Dr. Palmer; also same locality

(No. 13732, U. S. N. M.). A rare and beautiful species.

VENUS (ANOMALOCARDIA) SUBRUGOSA, Sowevby.

= No. 112. Carpenter's Maz. Cat,

Abundant.
Mulege Bay; (xulf of California; (Juaymas (No. 23589, U. S. N. M.),

Dr. Palmer; a single sj)ecimen, the smallest I have seen, only .36 inch

long by .29 incli in lieight, having every aspect of maturity; it would

lead a i)erson, witlnmt a large .series of all ages ior comparison, to regard
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it as a different species. Adults measure from .97 inch to 1.53 inches

long, by .80 inch to 1.25 inches high, respectively. Though a strongly

characterized species, several individuals are requisite to i)roperly rep-

resent it. The Nati(mal collection contains a beantiful variety of the

above (No. <)3567, U. S. N. M.) from Nicaragua, in which the rounded

concentric ridges are (jnite regular, and exteml over the entire surface

of the valves to tlu^ ventral edge.

VENUS (ANOMALOCAK'DIA) STHIiMBKICATA, Scwcib.v.

One perfect exam])le, several valves. Santa Margarita Islaml, Alba-

tross.

VENUS (AN0MAL(^(;ARI)IA) KELLETTII, Hinds.

Numerous examples.

Mulege Bay (No. 41617, U. S. N. M.), one junior, less than half an inch

(transverse) length; Guaymas (No. 23567, U. S. N. M.), Dr. Edward
Palmer; also numerous valves from tlie latter place (No. 103280, U. S.

N. M.).

VENUS (CHIONE) UNDATELLA, Sowerl.y.

A single example. Tres Marias (No. 63605, U. S. N. M.).

A single specimen of this beautiful species, distinguished by its fine,

closely approximating concentric costic crossing rather broad, flat or

slightly rounded radiating ribs, more or less marked with light brown,

in zigzag waves, and spotted or blotched on the surface of the valves.

Lunule rounded cordate and dark brown. Ligamental area deeply

excavated and marked with brown bars on the left valve. Hinge line

very heavy. Muscular and pallial scars strongly impressed. Color

inside, light orange and purple.

The various forms of this genus are so profusely abundant on the

West coast, and exhibit so much variation through the influence of

station, character of the sea bed, etc., that no doubt too many species

have been made. The West American group requires careful revision.

VENUS (CHIONE) FLUCTIFRAGA, Sower by.

Two examples.

San Juanico (No. 74264, IT. S. N. M.); Scammon's lagoon; Colorado

Kiver, Fort Yuma (No. 36409, U. S. N. M.); Guaymas (No. 23595, U. S.

N. M.), Dr. Palmer. Extends northerly along the coast to San Diego

and San Pedro.

VENUS (CHIONE) SUCCINCTA, V :i 1 >-. n c i e n ii c s .

Not uncommon. San Juanico; Loreto (doubtful). Guaymas (No.

23592, U. S. N. M.), Palmer; La Paz (No. 34084, U. S. N. M.), L. Belding.

VENUS (CHIONE) SIMILLIMA, Sow«'.rl)y.

Several specimens.

San Quentin Bay (No. 34503, U. S. N. M.), Belding; San Juanico;

Todos Santos Bay (No. 74268, U. S. N. M.), Hemphill. C. succincta and
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C. siniillinia, are common species as far north as San Diego and San
Pedro. Pichilinque Island, numerous examples, living; Albatross.

VENU8 (CHIONK) NKOl.ECTA, (' ;i r j. c n t .-r .

Not uncommon.
Boca de los Piedras (No. 73917, F. S. N. M.); Magdalena Bay (No.

63004, U. S. N. M.); Cape St. Lucas (No. 23058, IT. S. N. M.), Dr. Pal-

mer (?) Cerros Island (No. 13656, U. S. N. M.).

Eight, all juniors at the first place, iiumerous examples at the others.

VENUS (CHIONE) ('OLUMBIENSIS, St)\veihy.

Several examples.

Mazatlan (No. 03594, U. S. N. M.), H. Edwards (No. 2431, U. S. N. M.)!

Rich collection. Upon a revision of this grouy), tlie position of the above

species may have to be changed.

VENUS (CHIONE) GNIDIA, Kroderip a n <1 Sower by.

Numerous examples.

Guaymas (No. 23498, U. S. N. M.), Palmer; Mulege Bay (No. 2501,

U. S. N. M.); La Paz (No. 34083, U. S. N. M.), Belding; San Ignacio

Lagoon (No. 105597, U. S. N. M.), Hemphill. A fine species and com-

paratively abundant.

CYTHEREA (CALLI&TA) CHIO!»J^A, Menke.

Two adolescent examples.

La Paz (No. 63524, U. S. N. M.); Scammon's Lagoon; San Juanico;

Loreto; Pichilinque Bay (common), and Sta. Margarita Island (valves);

Station 2828, two fresh specimens in 10 fathoms. Albatross.

This common species is found at a great many places in the Gulf and
on the outer shore of the peninsula of Lower California. Gabb col-

lected it at San Juanico, also at Loreto on the Gulf side (No. 63525,

U. S. N. M.). It is frequently found in large numbers on Carmen Island,

cast up on the beach after a storm. A rare and beautiful variety,

resembles in its color markings the Asiatic Cytlierea petichiaUs, which
has led to said species being credited to the west coast of America.

CYTHEREA (CALLISTA) AURANTIA. }i a ii 1 e \ .

Three valves in good condition. Pichilinque Bay, Albatross.

CYTHEREA (CALLISTA) POLLICARIS, Ciir]>euter.

One specimen. Mulege Bay (No. 63538, U. S. N. M.).

The example collected at the above place by Mr. Fisher I refer to

Carpenter's species, on the basis of form and S(;ulpture. Carpenter's

type was collected by Xantus at Cape St. Lucas (No. 12721, U. S. N. M.);

it is a large, white, smooth-surfaced sliell, measuring laterally 03 mm.
by 57 mm. from umbos to the ventral margin of the valves; while
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Fisher's shell is correspondiiiffly bnt 20 and 16 mm. Fisher's shell is

painted with light yellowish-brown markings, while the Xantus-Car-

penter shell has but a few slight indications of color. Another example

agreeing closely with tlie Mulege shell is in the National collection,

also a.junior. A very rare si)ecies.

CYTHEKEA (CALTJSTA) VULNHKATA. ]'. r o d e rip.

Two good specimens.

Station 2828, 10 fiithoms, ott' Lower California; Albatrof;s.

This is a beautiful species, but not unconunon at many places around

the shores of the Gulf and peninsula.

CYTHEREA (CALLISTA) NEWCOMBIANA, Clabh.

One specimen.

Boca de los Piedras (No. 41628, IT. S. N. M.). Eanges to Catalina

Island and northward on the coast of California.

CYTHEREA (TIVELA) RADIATA, S o w v. r h y

.

One example. San Juanico. Comjuon in the Gulf.

CYTHEREA (TIVELA) CRA8SATELLOIDES, Conrad.

One junior only 22 mm. long. Ballenas Bay, AJhatross. Abundant

farther north.

DOSINIA PONDERO.SA, Gray.

Three specimens.

Gulf of California (No. (13511, U. S. N. M.); San Juanico. The above

is fully as common in the Gulf region and at various places on the

ocean side of the peninsula as B. Dunkeri, Philippi is in the neighbor-

hood of Panama. Carpenter's species I). Annw seems to be of rather

rare occurrence. />. ponderosa is also reported from Scammon's Lagoon.

DOSINIA PROSTRATA, Einnaus.

One valve (the left); beach. Gulf of California (No. 74235, U.S.

N. M.).

Among the miscellaneous nniterial in the Fisher collection was a

single valve, the left, of a species of Dosinia unlike either of the species

heretofore credited to this i)rovince or region. I sent it to the late Mr.

Tryon for comi)arison with the various forms of Dosinia in the collec-

tion of the Philadelphia Academy; he returned it with the comment
that it "exactly corresponds with D. prostrata from (-oromaudel (Chem-

nitz)."

The shell (certainly differs from Annw, Jhotleri and ponderosa. I

should regard the occurrence of the above at any point in the Gulf
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regiou as in some way fortuitous were it uot for the other forms herein

mentioned, such as Cassis vWex^ Murex palm<i-ros(v Mexicana^ Purpura
hippocastaneum, etc., some of whicli have been verified as to localitj" by
other collectors, etc.

Subfamily Tapesin^.

TAPES GRATA, Say.

.Numerous specimens.

Los Animas Bay (Xo. 63587, U. S. N. M.); Loreto (No. 6;358(>, U. S.

N. M.). This well known and pretty species is quite widely distributed

on the West coast; the National collection contains examples from a

great number of localities collected by Hemphill, Bridges, and others.

Several fresh valves were obtained at Sta. Margarita Island by the

A Ibatross.

Family D o n A c i d je,

DONAX CARINATA, Haule.v.

Three specimens. Altata, A. J. Gove (No. 63671, U. S. N. M.). A
rare and beautiful form.

74. DONAX TKANSVERSUS, Sowerl.y.

One specimen. Altata, Gove (No. 63672, U. S. N. M.). This is

another rare species.

DONAX PUNCTATOSTRIATUS, Han ley.

Three examples. Altata (No. 63673, U. S. N. M.).

DONAX FLEXUOSUS, (ion Id.

One specimen. San Juanico.

HETERODONAX BIMACULATUS, Orbiguy.

= TelUna ricina, C U. Auams.

Numerous large, fine specimens.

Angeles Bay (No. 73535, U. S. N. M.), and all around the Gulf of

California, nearly everywhere up to northern California; southerly to

Panama; also in the Autillean waters. The Gulf shells exhibit in many
instances very beautiful coloration.

Family P s A m m o n i i d ^.

PSAMMOBIA REGULARIS, C a r p e n t e r .

Valves, beach. Tres Marias (No. 73516, U. S. N. M).

This form, described by the late Philip Carpenter in the Ann. and
Mag. of Natural History (third series) Vol. xiii, 1864, is quite rare in

collections and only occasionally met with in fragments or odd valves
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in beach rubbish from the Gulf of California. It is barely possible

that it is only an extra limital, dwarfed, delicate aspect or southern

form, of P. 7'uhrora(liata of Conrad of the Northern Californian and

Vancouver province, where rubroradiafa attains a large size.

Two examples of re//j^iam give the following dimensions from ante-

rior to posterior margins: largest, 1.44, smallest, 1.21 inches.

TAGELUS CALIFOKNIANUS, C .. u r a .1 .

= SolecurtHS Californianus, Conrad.
= S. affinia, C. B.Adams.

Four examples. San Lucas Cove (No. 73474, U. S. N. M.); San

Juanico.

The individuals examined, are snmll compared with the average of

examples from Northern California localities; the largest measuring

only 2.10 inches from anterior to posterior extremities, but unquestion-

ably of this species.

SOLETELLINA RUFESCENS, Che. m n i t z .

Three specimens. Altata (No. 73547, IT. S. N. M.), Gove.

SANGUINOLARIA KINDERMANNI, P h i 1 i p p i .

Several Examples. San Juanico.

Family T b l l i n i d ^.

TELLINA, doubtful species.

Que example. La Paz, Capt. Forrer (No. 102182, TT. S. N. M.).

TELLINA (TELLINIDES) PURPUREUS, B r o d e r i p.

= T. Brodcripii, Dk.shayes.

Valves beach. Altata, Gove (No. 73545, U. S. N. M.)-, Acapuico,

Jewett (No. 15994, TJ. S. N. M). A rare species.

MACOMA VIRIDITINCTA, Car p enter.

One specimen. La Paz, Capt. Forrer; Gulf of California, various

localities; rather rare.

Family S K M E l i D Ai.

SEMELE BICOLOR, C. B. Adams.

One example. Loreto, Gabb.

SEMELE CORRUGATA, B r o d e r i p

.

Valves and fragments. Sta. Margarita Island; ^Zftaiross.
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Family M A o t r i d ^.

MACTRA (8TANDELLA) PLANULATA, Conrad.

Specimens. San Jnanico. Station 2828, 10 fathoms off Lower Cali-

fornia; Albatross.

LABIOSA UNDULATA, Gould.

= Baefa undulata, Gray.

Valves only; rare. Loreto, Gabb. Occurs elsewhere in the Gulfand
up the coast northward to San Pedro.

Family Anatinid^.

THRACIA PLICATA, Desha yes.

= T. t.-uncata, Mighels.

Very rare; valves only. La Paz (No. 73G02, U. S. N. M.).

PERIPLOMA PLANIUSCULA, S o w e r b y .

+ r, lenticularia, Sowerby.
= P. argentaria, Conrad.
==: P. alta, C. B. Adams.
= P. excurva + excurvata, Carpenter.

Numerous examples.

San Juanico (No. 73518, U. S. N. M.); Loreto (No. 73517, U. S.N.M.),

Gabb. Common at many places on the ocean coast of the i)euiusula;

northward to San Pedro; common in the "fossil bank" at Spanish

Bight, Coronado peninsula, San Diego; perhaps northerly to Point

Concepcion.

Family C o ii b u l i d al.

COEBULA BICARINATA, Sowerby.

Numerous specimens.

Gulf of California (No. 73500, U. S. N. M.) ; Boca de los Piedras (No.

73641, U. S. N. M.); Mulege Bay (No. 73645, U. S. N. M.).

Class SCAPHOPODA.

Family Dentaliid^.

DENTALIUM FISHERI, provisional name.

One example. Los Animas Bay (No. 46204, U. S. N. M.).
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DENTALIUM SEMIPOLITUM, Carpenter.

]Sumerous specimens.

Mulege Bay (Nos. 46201, 40202, U. S. N. M.); Boeadelos Piedras

(No. 40203, U. S. N. M.). Ilempbill has collected this species at San
Igiiacio Lagoon, Lower California (No. 105517, U. S. N. M.).

Class GASTROPODA.

Family B u l l i D tE.

BULLA ADAMSI, M e n k e .

Several specimens.

Bocas de los Piedras and Loreto, Gnlf of California.

Less globose and inclined to be heavier and more solid than B. nebu-

losa Gould. The latter averages much larger than B. a^lamsi.

Family A p l y s 1 1 d ^i:.

DOLABELLA CALIFOKNICA, Stearns.

DolaheUa caUfornica, Stearns, Proc. Phila. Acad. Nat. Sci., 1878, p. 895, PI. vii,

figs. 1,2; Proc. U. S. Nat. Museum, Vol. xvi, pp. 341-342, 1892.

Several examples (No. 75001, U. S. N. M.). Mulege Bay, Gulf of

California.

Supei-lainily ]VI0Isr01?REMAT^.

Family H e l i o i d ^.

HELIX (AKIONTA) AHEOLATA, Forbes.

= Euparypha* areolata, Binnky.

Abundant (No. 58470, IT. S. N. M.). Santa Maria Island, Lower

California.

'Whatever may be the subgeneric or sectional value of Euparypha, I do not

believe that any of the West American species can properly be assigned to it.

Environmental influences have brought aljout certain external facics analogous to

those exhibited l)y some of the terrestrial species that inliabit the Mediterranean

region, the Canaries and Madeira, wliere, to a certain extent, similar environmental

factors exist.

I regard all of the west coast forms to which the names of Tryoni, areolata, Veatchii,

pandora, hcvis, etc., have been given as physiographical aspects or modifications of

Ar'ionta, as this genus is represented on the west coast by the more northerly and
characteristic forms of central California, generally placed by systematists in H. and

A. Adams's section Lysinw.

Proceeding southerly from the regions of maximum or moderate rainfall or

humidity the extremes of external characters, exhibited by the Helices of southern

California and the peninsula, in color, solidity, elevation, etc., and general facies,

when companMl with their congeners of the central region, seem to me, when a

largo geographical scries is examined, to be gradually approached. We should
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Mr. Fisher found this species common on the shores of Santa Maria
Bay, wliich is a small bay indenting- an island of the same name out-

side of Magdalena Bay. The ami)le quantity he collected includes

numerous solid shells of a pure oi)aque white with a somewhat glazed

surface; others spotted here and there with sienna yellow and brown.

Many examples are striped and ornamented with more or less conspic-

uous bands broken into squarish spots of the same color. Columella

generally showing a single blunt tubercle, sometimes not.

From the U. S. Fish Commission, collected by the Albatross natural-

ists, a magnificent series has been received from Margarita Island

(No. 10248, IT. S. N. M). These are of exceeding interest as related to

the examples collected by Mr. Fisher, as the two lots illustrate how very

considerable is the variation in color, size, and elevation within a

comparatively limited area. The Albatross shells are, as a whole, nuich

the largest that I have seen of this species.

HELIX (ARIONTA) AKEOLATA, Forbes.

Var. = reatchii, Newcomh.

Numerous examples.

Helix Veatchii (No. 58504, U. S. N. M.), a form generally regarded as a

variety of H. areolata, occurs on Cerros Island. It was a specimen of

this that fnrnished an interesting illustration of the extraordinary

vitality of these insignificant animals. Dr. Veatch collected numerous

specimens on the island in 1859, and gave some of them to Thomas
Bridges. These ultimately passed into my hands. Oneday, upon exam-

ining them, I noticed that one was alive. I ijlaced it in a box of moist

earth, and in a short time it commenced crawling about, apparently as

Avell as ever. After a fortnight's furlough from its long imprisonment

in a small box, I put it back again. It had lived six years withoutfood.*

The famous British Museum example of Helix desertorum lived nearly

four years. This last species is from a region in which the physical char-

acteristics are in many respects like those of Cerros Island and Lower

California.

expect to find a wide range of modification within a territory so peculiar, practically

a long and narrow belt extending through some 1,000 or 1,200 miles of latitude,

from a region of ample, not to say excessive, moisture or humidity to one of extreme

aridity, to say nothing of other diverse characteristics which play their part in

influencing or inducing variation.

Whatever may be the value of the characters of the soft parts in the land snails

as a basis for grouping or generic segregation, Binney has found in Tryoni, which

he has placed in Euparypha, certain characters in common with Arionta (Stearnsiana),

in others it is different. Whether this difference is of greater than specific weight

or anything more than varietal, remains to be investigated, for it is yet to be proved

whether the soft parts are out and out, less variable or more constant in their char-

acters than the hard parts, that is to say, the external inclosing shell.

*Proc. California Acad, Nat. Sciences, March 4, 1867.
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Besides the specimens of the above, received, in the Stearns collection

the Kational Museum contains three of the original lot collected by Dr.

Veatch on Cerros Island (Nos. 8715, 8716, U. S. N. M.), two collected

by Lieut. Pond (No. 103610, U. S. N. M.), five received from Mr. Beldiug,

collected by him near San Quentin Bay (No, 34525, U. S. N. M.), one ex-

ample from an island in said bay (No. 73^33, U. S. N. M.), numerous ex-

amples from Cerros Island (U. S. Fish Commission, No. 102421, U. S. N.

M.),. and two examples collected by Henry W. Henshaw on Cerros

Island (No. 63986, U. S. N. M.).

HELIX (ARIONTA) L^VIS, Pfeiffer.

= Euparypha Icevis, Binney.

+ Pohjmita Iwvis, Tryon.

Abundant; dead. Ascunsion Island, Lower California (No. 58527,

U. S. N. M.).

This island is of small area; it is situated south of Cedros, or Cerros,

in latitude 27°. The above, as well as H. pandora Fbs., are probably

dwarfed varieties of areolata. A large number, all dead, were obtained

by Mr. Fisher. They exhibit a rather wide range of variation, par-

ticularly in elevation, and the tubercle on the columella is shown

to be an inconstant character; the color markings are variable, as

in areolata. From Fisher's notes I learn that he found the fore-

going " on plateaus from 50 to 300 feet above the sea level, in great

numbers, embedded in sand mixed with guano. Found only four

plants, small shrubs (individuals), on the island, otherwise utterly des-

titute of vegetation." In conversation Mr. Fisher informed me that

the specimens he obtained had been scratched out of the sand and

guano by the sea-fowls in excavating or making a hollow for nesting

purposes. It is quite evident that the faunal and floral character of

the island has undergone a great change within quite recent times.

Not many years ago when these snails were living, and before the sea-

birds took possession of it, the surface of the island, which quite likely

was never very densely clothed with vegetation, exhibited, we may pre-

sume, about the same floral aspect as others in the same general region.

The birds, disturbed elsewhere, or from some other cause, invaded the

territory of H. kevis, and in destroying the vegetation also extinguished

the snails and such otiier forms of animal life as were dependent upon
it for food. Fisher told me that he failed absolutely to detect a single

living individual of H. Iwvis. Here we have an instance where the

extension of the specific area of one form or class of animal life, oblit-

erated or diminished the territory or specific area of another. It would
be interesting to know of similar instances, for doubtless such have

been observed and noted. Mr. Orcutt collected numerous examples of

tliis species, living and in fine condition, near El Rosario Mission, in lati-

tude 29'° 50'. lie found them " abundant under J-gci've iShawi, on hig^hi
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mesa lands." The Museum is indebted to him for an excellent series

(Nos. 98930, 98931, U. S. N. M.), which includes also a dark-colored

variety (Xo. 98932, U. S. K. M.).

HELIX (POLYGYRA) BEHRI, G a b h

Several examples. Near Guaymas (No. 58514, U.S.N. M.); banks
of Yaqui River (No. 23766, U. S. N. M.), Gabb.
A few specimens (seven or eight), all dead and bleached, though

otherwise perfect, were detected as above by Mr. Fisher. The species

was described by the late Prof. Gabb, in volume 1 of the American
Journal of Conchology, 1865, p. 208, from specimens collected by the

lamented Anguste Reniond, near Guaymas, on the easterly side of the

Gulf of California. The specimens collected by Remond were also

dead, as implied by Gabb's description, wherein he says "colore

albo (
?) ". When living they are probably of a pale liorn color, like

others of this group found in the same general region. The Fisher

shells, though having the same number of whorls and agreeing with

Gabb's description, vary in diameter from 0.19 to 0.67 of an inch. To
verify my determination, specimens were submitted to my esteemed

friend, the late Thomas Bland, of New York, whose kind services iu

connection with the above and other critical West American forms,

are gratefully remembered and acknowledged.

HELIX (POLYGYRA) BICRURIS, Pfoiffer.

Ten examples.

Gulf of California region (No. 56957, U. S. N, M.); Monterey, Mexico
(No. 121028, U. S. N. M.); Texas, at Brownsville; also at mouth of the

Rio Grande (Nos. 123168, 123594, U. S. N. M.), William Lloyd.

HELIX (POLYGYRA) HIND8II, Pfeiffer.

One specimen. Near Guaymas (No. 97974, IT. S. N. M.).

HELIX (POLYGYRA) ACUTEDENTATA, W . G . B i n iie y .

Three examples. Mazatlan (Nos. 56942, 56943, IT. S. N. M), Henry
Edwards.

HELIX (POLYGYRA) VENTR08ULA, P f < i f f < r .

Several specimens. Mazatlan (Nos. 56944, 60614, U. S. N. !VI.), Henry
Edwards.

HELIX (POLYGYRA) PLATYGLOSSA, Pfciffer.

Five examples.

Mazatlan (No. 56958, U. S. N. M.) ; City of Mexico (No. 56931, U. S. N.

M.) Puebia, Puebla (No. 56930, U. S. N. M.). The latter were presented

Proc. N. M. 94 11
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to tlie Museum several years ago by the Mexican Geographical Com-
mission.

HELIX (STENOTKEMA) HIKSUTUM, Say.

Exauii)les, Banks of Yaqui Eiver near Guaynias (No. 372813, IT. S.

]SI. M.).*

Of this forni Mr. W. G. Binney remarks, in his "Manual of American

Land Shells," page 279, a " postpliocene species now found over the

northern and interior regions as far as Kansas and Virginia, and even

into Alabama." Mr. Pilsbry, in his recent Check List of N. A. Land
Shells, credits it to the "Eastern United States."

Upon examining some shells collected on the west coast several years

ago by Dr. Edward Palmer, I found that he had obtained this form

on the banks of the Yaqui River. It is noteworthy how frequently of

late years species heretofore regarded as exclusively eastern or north-

eastern turn up somewhere on the West coast. A few years ago Dr.

Cooper sent specimens of what proved to be, on Dr. Dall's identifica-

tion, Hyalina Binneyana Morse, from Vancover Island, B. C, previously

credited to the "Southern part of Maine, Michigan, Massachusetts,

Vermont," and Mr. Hemphill found Relicodiscm Uneatus, another of

Say's species, several years ago in Oakland, on the eastern side of San
Francisco bay. This had previously been reported as far to the west

as the Rio Chama, New Mexico.

Dr. Cooper, in his recent paper before referred to, describes a varietal

form of the last named species, to which he has given the name of

HelococUsctis lineatiis Sonorensls detected near San Miguel, in the State

of Sonora.

Family OBTHAi.ifUDvi^.

ORTHALICUS UNDATUS, Hruguiere.

One specimen. Tres Marias (No. 5097."), U. S. N. M.).

The above example was collected living; the color pattern is of the

usual irreguhirly undulating zigzag wave, and clouds, with rather a

darker hue than the average of Florida specimens, and the aperture,

or around the aperture, exhibits more or less of the darker tint that

prevails over the general surface of the shell. The museum contains

several examjdes of this species from Altata (No. 56973, U. S.N.M.), and I

presume it i s found atmany poi nts on the mainland in the timbered regions

of the Mexican States of Sonora and Cinaloa, from whence it is brought

in the dyewoods to the embarcaderos along the gulf shore. The

Altata shells are on the whole somewhat lighter in general tone, though

exhibiting the usual color pattern. The individuals of this form vary

greatly in ])roi)ortions as well as in color markings; in the former

Vide ''Nautilus," November, 1889.
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respect they are like the BulimuU of Texas on the one side and Lower
California on tlu^ other.

ORTHALICUS UNDATUS, ]'.r u jr u i ere .

var. ?=0. melanochilus, Valenciennes.

One specimen. Tres Marias (Xo. 56974, IT. S. N. M.).

A living example nearly white, upper whorl pinkish white; without

color markings save two narrow dark brown oblique rarical lines on

the iienultimate and final whorl. The parietal wall and the edge of

the outer lip blackish-browu as usual in the common dark colored

specimens from Central America. Length 2.20 inches.

I regard this as simply a variety of the previous form, and both

the same with the Central American and Florida shells so far as species

are considered. The albinoism of the foregoing specimen is of interest

when considered in relation to the environment and general character of

the region wherein it is indigenous.

Family BiTLiivruLiD^.

BULIMULU8 (SCUTALUS) HAILEYI, Dall.

= B. Xantusi, var. Siearns, not Ilhmefi. Proo,. U. 8. Nat. Mus., vol. xvi, 1893, pp.

640-641, pi. Lxxi, tig. 1.

Several examples.

Cape St. Lucas (No. 58649, U. S. N. M.); Guaymas, E. Palmer (Xo.

101756, U. S. N. M.); Ortiz, V. Bailey (No. 106004, U. S. N. M.). Five

specimens of what 1 regarded as a variety of Mr. Binney's species were
given to me by ^Ir. Fisher. The precise locality not stated, or else the

label was mislaid. The smallest of the five is larger thau Binney's

figure in his Laud and Fresh Water Sliells of North America, part 1,

p. 210. The incremental lines are well marked, but the revolving lines,

an inconstant and quite uncertain character in West American Land
Shells, I have bai-cly detected in some of the specimens, of which all

but one are dejwl. The largest measures 1.05 in length and .55 inch in

breadth. They vary in solidity and opacity. This form is not confined

to the peninsula. The National collection has received examples from
the Department of Agiiculture (No. 106004, IT. S. N. M.), collected by
Mr. Vernon Bailey "among rocks on the top of a hill 200 feet high," at

Ortiz in the interior, a few miles back of Guaymas, in the fall of 1889;

this fact as to locality is of some importance, as heretofore our knowl-

edge of the distribution of these Mexican forms has been confined

almost exclusively to the peninsula.

The discovery of Mr. Binney's type of B. Xantvsi shows that the

shells collected by Mr. Bailey are not referable to said species even in

a varietal relation.

Mr. Gustav Eisen, of the California Academy of Sciences, has col-
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lectecl B. Bmleyi at Cape St. TiUoas, thus verifying Fisher's notes as to

habitat.
miLlMULUS (SCUTALIIS) I'ALLIDIOE, Sowerby.

Five specimens. Carmen Island (No. 56591, U. S. N. M.), also Santa

Margarita Island (No. 101036, U. S. N. M.).

The above examples are of the typical form, and I believe that these

are the first of the species that have been rei)orted from the islands or as

having been found at a locality not on the peninsula. The last were col-

lected by Mr. Townsend, of the U. S. Fish Commission steamer ^?&a-

tross., and it will be noticed that these islands (Carmen and Margarita,

are on opposite sides of the peninsula. The Santa ^largarita specimens

are of the rather robust variety described by Dr. Gould as B. vegetus.

An interesting example from Carmen Island, which is registered as

B.palUdior Sby. (No.58652, U. S.N. M), exhibits such characters as make

it a connecting link with Gould's vegetus and the proteus of Broderip

so-called, in the tendency to that sculptural texture of the surface

which is called shagreened, or covered with fine granulation. This aspect

of sculpture is not uncommon in the land shells that inhabit insular

stations, or saline, sterile, and alkaline sandy regions. Many species

could be named which occasionally furnish individuals which exhibit

this peculiar facies. Examples of this species collected by Prof. George

Davidson at San Jose del Cabo (No. 58651, U. S. N. M.) in March, 1873,

were kept by me undisturbed in a box until June 23, 1875, when they

were taken out for examination. I placed them in a glass jar with some

chickweed and other tender vegetable food, and a little tepid water so

as to make a warm humid atmosphere. This hospitable treatment

induced them to wake up and move about after their long fast and sleep

of two years, two months, and sixteen days. Subsequently all died but

one, which was exhibited at a meeting of the Cal. Acad, of Sciences,

October 18, 1875. This latter example, it will be noticed, lived longer

than his fellows, viz, two years and nearly seven months. These San

Jose del Cabo specimens are now in the National Collection. The above

has been referred to as an introduced form, which 1 regard as altogether

improbable. The same aspects of variation that are seen in the shells

of the alternatus, Schiedeanus, and patriarclins bulimoids of Texas,

Louisiana, etc., are exhibited in a greater or less degree by their rela-

tives of the Gulf of California region, more particularly by the paUidior

form, which often exhibits great diiference in the size of examples

from one colony as compared with specimens from another locality.

The roughened surface forms of palUdior have been named by Dall

var. striatula.

BULIMULUS (ORTHOTOMIUM) SUFFLATUS, G o u 1 d.

+ B. vesicaUs. Gould.

Numerous examples.

Point San Quentin (Nos. 9441, 9442, IT. S. N. M.) Fisher, and La

Paz, Belding (Nos. 34116, 34118, U. S. N. M.), and same locality

Oapt. Forrer. The National Collection has other examples from '' Lower
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California" (Nos. 56945, 5(3946, U. S. N. M.). Some individuals are much
more globose than others; the juuiors of the latter form suggest

"^i/wia;" but this last is probably distinct. To the slenderer form of

suffiatus Dr. Cooper has given the varietal name of msularis, resting on

on examples collected by Mr. W. E Bryant on Espiritu Santo Island.

Beldiug collected the same at La Paz, and a large series from various

localities show a regular graduation from one extreme to the other as

iu many other species of Bulimulus.

BULIMULIJS (DRYM^US) ZIEGLERI, Pfeiffer.

Three examples, hving. Altata ( No. 57227, IT. S. N. M.).

The above bears a very close relationship to B. serperastrus Say, and
may prove to be a local variety of that species. The specimens were

carried to San Francisco in a cargo of dyewood; their actual habitat

is no doubt some distance back from tlie shore, as Altata is simply a

landing and loading place for vessels in the Gulf trade. Mr. Lloyd^of

the biological division of the U. S. Agricultural Department, collected

three examples of serperastrus (No. 123595, U. S. N. M.) at Hidalgo,

Mexico, in 18<S9.

BULIMULUS (DRYALEUS) CALIFORNICUS, Reeve.

= liaJimns Cahfornicns, Reevk, Icon. No. 37S, Dec. 1848.

—

Pfkikfek, Mou. HeJ.

Viv., Ill, 422.

One example (No. 56955, U. S. N.M.).

This species credited to (Jalifornia by Reeve has always, so far as

habitat is considered, been regarded with doubt by west-coast collec-

tors and authors, for two reasons; first, the occurrence of any forni of

the group resembling Eeeve's figure and compatible with his descrip-

tion has never been verified either from California proper or the pen

insula of Lower California; second, the California of the older authors

seems to have been a sort of geographical waste-basket, more conveni-

ent than authentic in matters pertaining to distribution.

That excellent conchologist. Dr. Gould, regarded the above species

as identical with Say's B. serperastris; * it may prove to be the same.

Mr. W. G. Binney dissents from Dr. Gould. Having had occasion to

examine and determine several unlabeled specimens from the Gulf

region (Stearns collection) I detected a single example of Californicus.

The sj)ecimen exhibits less color marking than is shown in Reeve's

figure, but otherwise agrees satisfactorily. On the testimony of this

solitary example, I am of the same opinion as Mr. Binney.

SupeT-fainily DITREJMATA.
Family O n o h i d 1 1 d ^.h]

.

ONCHIDELLA BINNEYI, Stearns.

Proc. U. S. Nat. Museum, Vol. xvi, 189.3, pp. 342, 343.

Several examples (No. 58824, U. S. N. M.). San Francisquita Bay,

Los Animas Bay, and Angeles Bay, in the Gulf of California.

' Binuey Terr. Moll. ¥. S. Vol. ili, p. 27.5.
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Family L i M N ^E i d ^15

.

PLANOKBIS BICARINATUS, Say.

Many examples.

Mouth of Yaqui Eiver (No. 53()77, U. S. N. M.), Dr. Edward Palmer;

Portlaud, Oreg. (No. 47600, IT. S. N. M.), and Aiitiocb, Cal., Henry
Hemphill,

It is interesting to note the wide distribution of this comparatively

well-marked form, to which 1 have heretofore and at greater length

called attention.*

Commencing at Cape Elizabeth, Maine; thence westerly through

Lake Simcoe, Canada; thence to Manitoba (Miller Christy), and Win-

nepeg Lakes {teste Bell), still westerly to Portland, Oreg. ; thence south-

erly to the Ya(iui River locality near Guaymas, Mexico; thence east-

erly through Kansas, Alabama, and Georgia nearly to the Atlantic

seaboard by the way of Virginia, the District of Columbia, Pennsyl-

vania, New York, and Massachusetts, to the starting point as above

given in Maine.

The west-coast localities are as yet "few and far between," and the

number of examples limited. It will be observed that there is a great

stretch of territory between the Yaqui River locality and the Kansas

region, as well as between the Oregon locality and Manitoba. It is

not unreasonable to predict or anticipate the detection of P. hicarinatua

sooner or later at localities intermediate and connecting, when these

vast and sparsely- settled areas are more thoroughly exi)lored or more

generally inhabited.

The occurrence of Helix {Stenotrema hirsuta) near Guaymas is else-

where referred to in this i)aper.

PLANORBLS CORPULENTUS, 8 ay.

Several examples.

Cape St. Lucas, Prof. George Davidson, March, 1873. This species

is widely distributed and inhabits an extensive geographical area on

the western side of the continent, from the Columbia River in the north,

thence easterly to Lake Winnipeg. Binney says "P. corpulentus is

catalogued from Guatemala by Mr. Tristram."

Family Siphonariid^:.

SIPHONARIA LECANIIJM, P li i 1 i p j) i.

+var. palmaia, Caupkntkk; -f*'. cBquilirata, Carpenter; -\-hS. pica, Sowerby.

Abundant. Tres Marias (No. 60386, U. S. N. M.).

The typical form in all stages from adolescence to maturity. It is

* West American Scientist, September, 1889.
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evidently very abuudant at these islands. In the younger or smaller

specimens there is a tendency to a serial or alternate arrangement of

prominent ribs with finer intermediate ones or riblets, as Carpenter

terms them in his reference to tliis species in the Mazatlan catalogue,

page 132, species 139.* The synonymy as above given is not

complete; it should include other specific and varietal names ; as the

literature is not accessible by which I can verify the references and

allusions to many si)ecies made by Carpenter and other authors whose

comments I have read, I prefer to submit the above with my own notes

and observations.

Theynrietypalmata ( No. (i031M), IT. IS. N. M.) is simply a tlattened form of

lecanium occasionally* met with. 1 regard «Yym7m(/(t as a less strongly

sculptured and a closely ribbed variety of lecanium minus intermediate

riblets, or with smooth interspaces where riblets occur in typical

lecanium.

The number of species and varieties which have been made is owing

apparently to the excessiv^e variability in the number of riblets as

well as to the varying prominence of the same, also to variation in ele-

vation or depression. Some individuals have 50 or more closely set

nearly equal ribs, as do some of my largest specimens which measure

1.03 greatest length with an elevation of .55 inch; examples of these

would be regarded as Carpenter's cequilirata (No. 60395, U. S. N. M.).

Sometimes as many as GO nearly equal ribs are exhibited in si)ecimen8

only .09 inch in length, and .29 inch elevation. In these closely and

equally ribbed individuals nearly or quite all of the ribs commence or

start at the apex, are present in the adolescent shell, and are developed

and maintained or continued with the growth of the shell through to

maturity.

There is also a rather rare tlattened intermediate form between those

just descril)ed and the common coarsely ribbed ones, Avhich connects

the two, that is to say, the a'qailirale variety with the typical lecanium^

which has 30 to 40 nearly or quite equal ribs with only occasional

inconspicuous inter-ribs or line; this variety probably Carpenter was
not familiar with, as it is not common.

In the typical lecanium which is, so far as my observation goes, the

most abundant in individuals, the prominent ribs vary in number from

as few as 11 in young shells to 23 or more in adults, the interspaces

being filled with fine stria*; it is often the case tliat the number of the

coarse ribs in the same individual, in its earlier stages of growth, is

less than the adult shell exhibits, as the coarse ribs often bifurcate at

some incremental stage and continue, each part being of equal promi-

nence with the main rib from which they forked or branched. Such

instances of lecanium as exhibit the fewest ribs, when flattened make

*Mr. Fisher's specimens, though numerous, were, as ii whole, rather small ; a lot of

about 70 not exceeding an average of .49 inch in length.
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the variety palmata,* of which six examples now before me display

from 24 coarse ribs in the largest specimen 1.03 inch in length to only

12 ribs in the smallest which measures only .47 of an inch in length;

the exceeding prominence ot" the ribs in this specimen, projecting

greatly beyond the margin, give the edge a digitated appearance,

suggesting in miniature some of the Indo-I^acitic limpets; for illustra-

tion Patella saccharina Linuicus.

The various aspects presented by lecamum in its numerous varieties

and intermediate forms are such, that to quote Carpenter,! " I have

found it impossible to separate them," hence my inclusion of his wquUi-

rata in the synonymy herein given.

If, as Carpenter says,t " IS. maura Sby., is one of the varieties of this

species," and '^ 8. ferrugineallYe., is probably described from the inter-

mediate forms" between 8. maura and 8. palmata^ then these should be

added to the synonymy. Carpenter regarded the form wquilirata as a

Lower Californian rather than a Gulf species.§ He credits it to the

northerly stations of Cerros Island (Ayres and Veatch's collections),

also to Margarita Bay (Pease shells) where he gives " leviuscula Sby.,

teste Cuming," as a synonym of it, and he also reports it as from Cape

St. Lucas in the Xantus collection.

The Ayres, Veatch, Pease shells may be regarded as inhabiting

exterior or ocean stations, being the outer or western coast of the penin-

sula, while the latter place, Cape St. Lucas as well as the Tres Marias,

where both the typical lecanium and wquiUrata variety are found, may

be regarded geographically as well as biologically as intermediate

middle or common ground, hence the occurrence or presence of both of

these forms; or, again, if the lequilirate form should be by some persons

viewed as an extra limital aspect of lecanium., then perhaps we should

include in the group as varieties and therefore synonyms of the southern

8. costata, a rather small, delicate, ch)sely ribbed ;T?,quilirate shell, the

ribs fine rather than coarse; this form is reported from Guacomayo

(Cuming) Sowerby, and Panama (C. ;P>. Adams); also in the Stearns

collection from Pananm (Bridges), and Valparaiso (Brannan); Dr. Jones

obtained specimens at Payta. Some of the examples of costafa, the

more coarsely ribbed specimens, are so close to the selected delicate

examples of wquilirata from the Tres Marias as to make it difficult if

not impossible to satisfactorily segregate the two, were they mingled

without previous marking, many individuals of each run so closely

together. The southern 8. costata is, aside from its inferior size and

more delicate sculpture and structure, more helciou-shaped, with the

apex more or less recurved and nearer the margin.

* S. lecanium, with variety palmata, was plentiful at Cape St. Lucas. (Xantus Col-

lection.) B. A. Report 1863, p. 621.

+ Maz. Cat., p. 182.

} Brit. Assn. Kept., 1863, p. 545.

$B. A. Report, 1863, p. 626. Id. 6ii4, 66(), and 676.
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lu connection with tlie foregoing on the relations and variations of

the west American forms of Siphofiaria, it will be found on examina-

tion that the species or forms of other faunal regions, more or less

remote, exhibit the same characters of variation, if not as extreme,

nevertheless in a greater or less degree. For this purpose among
numbers of specimens compare ^S". hrunnea Hanley from Bermuda, etc.

(Jones); make a similar comparison with *S'. leneopleura Gmelin from

the Viti Islands.

Family TerebridvE.

TEREBRA (MYURELLA) VARIEGATA, Gray.

Many examples. San Jose Island (No. 56297, U. S. N. M.), La Paz

(No. 101719, U. S. N. M.).

The specimens from the first locality are all young shells. Capt.

Forrer also reported the above species from La Paz, where Fisher

collected a varietal form (No. 101720, U. S. N. M.).

TEREBRA (SUBULA) STRIGATA, Sowerby.

= Buccinum elongatum, Wood. + T. zebra, Kiener. + ^- ftammexi, Lesson.

One specimen, beach; Tres Marias.

Rarely known to occur so far to the north; "common at Panama."*

Br, Jones collected two examples at Payta, Peru, and Cuming collected

it at the Galapagos.

Family Conid^.

CONUS DALLI, Steams.

Seven examples.

Tres Marias, Maria Madre (Nos. 37417, 37418, U. S. N. M.). Since

describing this form in April, 1873, t numerous specimens have passed

under my examination, and confirm the conviction which led me at the

time to regard this embroidered cone of the Mazatlan province as a new

species. I see no necessity for modifying the diagnosis or the comments

published at that time other than to add what is herein written.

In the collection of Mr. Fred. L. Button, of Oakland, Oal., is a remark-

ably fine series of young shells which are even more characteristic and

distinct from any other of the embroidered cones than are the average

adults of C. Dalli from C. textile, etc., whicli it occasionally somewhat

resembles in pattern and color of markings. Mr. Fisher collected two

living and several beach examples at the island of Maria Madre, the

principal of the Tres Marias group. The largest, though somewhat

rubbed and worn at each extremity, measures long. 2.35, lat. 1.29

inches; if perfect the length would be not less 2.65 inches.

Prof. Verrill refers, probably, to this shell in his "Contributions to

* Hinds, in Proc. Zool. Soc, 1843, p. 160.

tProc. Cal. Acad. Sciences.
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Zoology, etc.," No. vi, in Am; Jour. Sci. and Arts, Vol. XLix, March,

1870, p. 227.

CONUS VITTATUS, Liimarck.

Five specimens, Tres Marias (No. 88312, U. S. N. M.).

The National (M)llection contains further examples of this beautiful

species. Mr. Fisher's are of the beautiful pink variety, and his shells

range from juniors to adults.

Fine large specimens of the purple colored shells from Panama are

in the collection (No. 37435, IT. S. N. M.). These were collected by

Bridges.

CONIIS PURPURASCENS, li lo d er i j).

Numerous specimens.

San Josef Island; Port Escondido (N^o. 37410, U. S. N. M.); Los

Animas Bay (No. 37416, U. S. N. M); Angeles Bay; Tres Marias (No.

37415, IT. S. N. M.); also fiom Sta. Margarita Island (No. 10239, U. S.

N. M.). The Albatross collectors obtained numerous examples on the

beach at the latter place.

CONUS PURPURASCENS, Broderip.

Ya.TJ= 8calj)tii8, Reeve.

One example (No. 37407, U. S. N. M.).

The above single specimen was in the Stearns collection from Aca-

pulco. Keeve's species is apparently a variety o^i purimrascens.

CONUS GLADIATOR, Broderii..

Three examples, living. Tres Marias (No. 37438, U. S. N. M.).

In no respect varying from Panama specimens collected by the late

Thomas Bridges.

CONUS BRUNNEUS, Wood.

Two examples.

Tres Marias (No. 37445, tJ. S. N. M.). Altata (No. 37447, U. S. N.

M.). Mr. Fisher's specimens of this species were in tine condition and

characteristic. The Museum also contains three other examples from

latter place.

CONUS BRUNNEUS, Wood.

Var. =tiaratus, Brouekip.

Two specimens.

Tres Marias (No. 37449, U. S. N. M.). Found with the typical hrun-

neus at the same time and in the same place. Agrees with Reeve's

figure, Conch. Icon., 143. Keeve regarded it as a variety of the Indo-

Paciflc C. minimus which is found at the Navigator Islands (Upolu) and

in the Viti group still further to the southwest, Avhich implies that the

suite of C. brunnc'Ks examined by Reeve was rather limited in number
of individuals. See remarks in this connection in my paper on "The
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Mollusk fauna of the Galapagos Islands, etc.," Proc. U. S. Nat. Mus.,

Vol. XVI, pp. 384-385.

CONUS NUX, H rode rip.

Five specimens.

Port Escoudido and Tres Marias (No. 37458, U. S. N. M.). S-iuta

Margarita Island (1 specimen), Albatross.

CONUS PRINCEPS, Liniiii^us.

A few specimens, Port Escondido (No. 37402, U. S. N. M.); Tres

Marias (No. 37401, U. S. N. M.).

Mr. Fisher obtained a few exami)les of this beautiful shell at the fore-

going places. He found them "attached to coral blocks," at Port

Escondido; several examples from Carmen Island were received from

the Stearns collection (No. 37403, U. S. N. M.), and a rare variety with-

out the usual linear markings, from the same collection, detected at

Panama by the well-known collector, Thomas Bridges (No. 37404, U. S.

N. M.).

CONUS REGULARIS, Sowerby.

Var. = C. monilifer, Broderip.

A few examples.

Port Escondido (No. 37391, U. S. N. M.); this form is found also at

Carmen Island (No. 37394, U. S. N. M,>; and a variety at Pichilinque

Island (No. 37392, U. S. N. M.).

CONUS DISPAR, Sowerby.

Var.^C monilifer, Broderip, var.

Two examples, Boca de los Piedras (No. 37437, U. S. N. M.).

CONUS ARCHON, Broderip.

Three examples (No. 37397, U. S. N. M.); Manzanillo.

CONUS LUCID US, M a w e .

Two s])ecimens; beach. Sta. Margarita Island; Albatross. Eanges

southerly to the Galapagos Islands.

CONUS INTERRUPTUS, B r o d c rip.

Three specimens, San Lucas Cove; Angeles Bay (No. 37423, U.S.N.M.).

CONUS CALIFORNICUS, Hinds.

One fresh example, Ballenas Bay; Albatross.

Family P lE u R (3 T o m i d je.

PLEUROTOMA PICTA, Beck.

Four specimens; dredged. San Lucas Cove (No. 55241, U. S. N. M.).

The above vary in length from Ig to 2/s inches; this is a keeled
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form, the peripheral cariua being the most prominent; between the keels

the siut'acc is linely spirally threaded.

PLKUROTOMA (SUIICITLA) FUNICULATA, Y a 1 e ii <• i e i.ii es.

One specimen at each place.

San Lucas Cove (No, 552;}5, U. S. N. M.) ; Loreto, A line, large, dark,

chocolate-colored living examjjle, 2.49 inches in length by .84 inch in

breadth, was found, with many other pleurotoniids, as above. Though
not a rare form, it is apparently less common than its near relative, P.

olivacea Sby. P. funiculata, though a less robust shell and not as

coarsely sculptured as olivacea, exhibits in a striking degree the charac-

teristic sculpture of olivacea; it is generally darker colored, though

frequently of an olive green or greenish clay color, sometimes yellowish

brown and again dark chocolate. The color in many of the species is so

exceedingly variable as to be of little value as a specific distinction.

PLEUROTOMA (SURCULA) OLIVACEA, Sowerby. "

One specimen (No. 55233, U. S. N. M.). Boca de los Piedras.

An adolescent example, dredged at the above place, •U4 inch length,

of a clear white, without epidermis.

PLEUROTOMA (SURCULA) TUBERCULIFERA, Bi.ul. ainl Sby.

One specimen. San Lucas Cove (No. 55228, U. S. N. M.).

An exceedingly fine example of this strongly characterized species

was obtained with the dredge. It is a rare form and seldom met with

in collections.

PLEUROTOMA (SURCULA) MACULOSA, Sowerby.

Five examples dredged (No. 55259, U. S. N. M.). San Lucas Cove.

One of these was a fresh, perfect shell.

PLEUROTOMA (DRILLIA) UNIMACULATA, Sowerby.

One specimen. San Lucas Cove (No. 55239, U. S. N. M.).

One exami^le of the above was collected at this place, which seems to

be rather the metropolis of pleurotomid forms in this general region.

It closely resembles echinatuti Lam., said to come from New Guinea.

P. unimaculata is a narrower shell, and has heretofore been credited to

the west coast of Central America. They both seem to be very close

to the P. gihhosa of Kiener. The specimen under review is much nearer

to echinata Lam. than to Kiener's (fibbosa, as these two species are rep-

resented in the figures given by Chenu, Manual, Vol. I, figures 640 and

650. Unimaculata is an unfortunate name, as names based on color

markings frequently i)r()ve to be; for in the instance before me, there is

not only a large brownish spot on the basal whorl, but all of the numer-
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oiis nodes are spotted above and below, and there are revolving

bands of the same color, espeelallj^ seen on the basal volution.

PLEUROTOMA (DRILLIA) INCRASSATA, Sowerby.

= D. Botta', Val., Tryon.

One example from each locality.

Mazatlan, Henry Edwards; San Lucas Cove, Fisher (No. 55252, U. S.

K M.).

The Mazatlan example was collected and presented to the writer by
his esteemed friend, the late Henry Edwards, so well known as an

excellent entomologist and actor.

(His magnificent collection of insects has recentlybecome the property

of the American Museum of Natural History, New York.)

PLEUROTOMA (DRILLIA) MAURA, Sowerby.

Several specimens.

San Lucas Cove, dredged oflf San Marcos Island (No. 55237, U. S.

N. M.).

Five examples, imperfect and dead, were obtained by dredging at

this place. The largest measures 2.50 long., lat., .63, aperture 1.16

inches; the others, withoutmaking allowance for the erosion of the apex,

measure, respectively, 2.09, 2.06, 1.94, and 1.84 long, inches. A com-

parison of the sjiecimens shows that they run quite closely in sculpture,

varying but little; in color they range, as do several of the related

forms, from dark chocolate to a yellowish or sienna- brown. The late

Mr. Tryon kindly compared the above with the specimens in the

Philadelphia Academy's collection, and returned the following note:

"PI. maura, Sowb. Keeve, sp. 47, 'Isle of La Plata;' and exactly like

a specimen in our museum received from Sowerby."

Worn specimens sometimes exhibit a whitish line following the suture,

on the upper whorls and just below the knobs on the body whorl. Keeve
gives a figure of this species in his Conchologia Systematica, but the fine

sculpture shown in said figure is not so clearly exhibited in heavy adult

specimens.

Family C ancellariid^.

CANCELLARIA (APHERA) TESSELLATA, Sowerby.

Several examples. La Paz Harbor, on a small island (No. 46273, U.

S.N.M.).

Many specimens of this rare and peculiar form were obtained as

above indicated by Mr. Fisher. The figure No. 1841 in Chenu's Manual,

Vol. I, is apparently drawn from a young specimen.

Family Olivid^.

OLIVA VENULATA, Lamarck.

Numerous examples.

(Nos. 32401, 32402, 32416, 32431, IJ. S. N. M.) La Paz; Los Animas
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Bay; Mulege Bay and Tres Marias. Capt. Forrer collected the above

at La Paz ; Loreto, Gabb.

This species exhibits extreme variation. In fact, the Oliren from

the Gulf region with the exception of two or tliree species are not

easy to determine. Eeeve makes the above as well as 0. araneosa

Lam., O. Timorea, 0. obesina, and 0. 'pimJarhia as synonyms of 0. retic-

ularis, the well-known Antillean species. I liave never met with an

example from the West coast that so closely resembled reticularis as

to suggest such a connection. Carpenter makes O. Melchersi Mke.,

1851, include O. anguJata junior, 0. suhanguJata, 0. Cumlngii, and 0.

polpaster. His 0. intcrtincta is nothing but a varietj'^ of Melchersi and
three specimens recorded by him as " ? intertincta'''' were found upon
exanunation to l)e, (1) eJegans, and (2) irisans, both Indo-Pacific forms.

I am quite sure, however, that this must have been in some way a

blunder on the part of an assistant. The La Paz examples (No. 32402,

U. S. N. M.) are typical. 0. vennlata runs all the way from closely retic-

ulated zigzag waves or Vs on a lightish warm ground with a purple

or brownish-purple stain on the terminal part of the columella, to

shells that are a warm cream-yellow, sometimes without any of the

V-shai)ed jiencilings and sometimes with tlie same, but subordinated

more or less to the general yellowish tone of the surface. Again the Vs

are absolutely wanting and the markings are longitudinal, having

somewhat of a ligneous aspect, resembling the graining of wood, with

darker umber-colored zones blending and softening down to the lighter

tint of the ground work or general color. Examples thus colored are

the ligncohi of Jieeve (Mus, Steere), and the same author's O. Cumingii

is still another asi)ect. The o])posite extreme of (M)loration is seen in

the beautiful dark, nearly black variety which has received the name
of oriole. In these the Vs can generally be seen under the rich glaze

that characterizes the numerous forms and varieties of this so-called

species. Often in the i>oint of the VVs, there is a nebulous roundish

spot, such as would occur in i)ainting, by the paint or color running

oH of the brush and tilling up the sharp angle on the inner side of the

point of the V. This gives a beautiful spotted effect in some examples,

and occurs as a feature more or less conspicuous in many of the West

(Joast olives. The examples from Los Animas Bay (No. 32438, U. S.

N. M.) suggest Julietfahy their dotted flames. At Boca de los Piedras,

Fisher obtained numenms examples (No. 32416, U. S. N. M.) of the short,

rather stumpy, light-colored variety, with rather obscure sienna-yellow

markings, (VVs) on a rich creamy yellow ground. Carpenter has com-

pared this variety to the reticularis of the Caribbean region, but the two

are readily separable by any moderately intelligent expert. Fisher's

Boca shells vary in size from .3(» mininuim to 1.12 maximum in length.

The purplish chocolate stain at the base of the (u)lumella is quite a
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permanent character and is present in tlio sinallest as well as the larg-

est individuals.

OLIVA ANUIILATA, L a in a r c k.

Two specimens.

La Paz (No. 32420, U. S. N. M). Sta. Margarita Island (2 beach),

Albatross. Small examples sometimes exhibit a facies suggestive of

0. polpaster Duclos, or it may be said on the other side that occasional

heavy examples of 0. polpaster resemble young individuals of 0.

angulata.

OLIVA SPLKNDIDIJLA, Sower by.

Two specimens. Tres Marias.

One of Mr. Fisher's specimens measured 2 inches in length. This
is an exceedingly beautiful as well as a rare species, and easily dis-

tinguishable from any other of the genus. Of the large and beautiful

Oliva porphyrea, so highly prized by amateurs, and frequently used as

a mantel ornament, Mr. Fisher did not obtain any examples. It is quite

common, compared with spleyididula.

OLIVA SUBANGITLATA, Phi lip pi.

Three specimens. La Paz; Mulege Bay.

OLIVANCILLAKIA (AUARONIA) TE8TACEA, Lamarck.

Two examples. Gulf of California (No. 32452, IT. S. N. M.).

OLIVKLLA (iRACILIS, Gray.

Three young specimens. Mulege Bay (No. 47257, U. S. N. M.).

(>L1VP]LLA ITNDATELLA, Lamarck.

Five specimens. Altata (No. 47222, U. S. N. M.).

OLIVKLLA DAMA, M a w e.

Numerous examples.

Mulege Bay (No. 47230, U. S. N. M.); Los Animas Bay; Loreto;

Angeles Bay; San Lucas Cove; La Paz.

OLIVKLLA GYANKA, Reeve.

= O. pitelchana, Orbionv, Reeve's Moudj;., PL xxi\', ligs 70", 70'', 70'

.

Abundant, living. Tres Marias (No. 47254, U. S. N. M.).

Family HARPiDy^:.

HARPA CRENATA. S w a i u s o n .

[uot ff.crenata Gkay or H. erenata, Reevk, of authors.]

= H. scriha, Vai.. + H. (fracilis, B. & S. + R. rosea erenata, Gray, -f- Biicciuum

josewm, Wood. + Buccinum minus, Woot>; Inot ffarpa minor, Mart.] -j- H.
RivioUna, Lesson, -f 77. rosea, var. Kiener. + H. Mexicana? Jay's Cat.

-4- H. testiidinalis f Id.

Numerous specimens. Tres Marias.
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Collected hereby Fisber; previously received by me from the islands

in all stages of growth. Harpa rosea, witli which this Gulf shell is

sometimes confonmled, is aii Afi'ican species, which in maturity nearly

always exhibits the rose-pink color which is generally confined to the

earlier stages of H. crenata; in young shells of the latter it is appar-

ently a constant character. The ribs in crenata are much less developed

than in the other Harps; fresh living shells are frequently met with of

a dull reddish-ashen surface, but very slightly enameled, while the

delicate waved markings are nearly obsolete. Highly colored and

gloSvSy individuals are very beautiful, though even in such examples

the enamel is less brilliant than in most of the species. Carpenter (in

B. A. Report, 1803, p, 122), referring to the prices of certain West Ameri-

can shells as noted in the British Museum copy of the "Tankerville

catalogue," 1825, quotes H. crenata 45s. = $11.25, and Conns regius

( = C. princeps) is given at £5 5s. = $26.25. The peculiar Lucina

{Miltha) ChUdreni Gray, a form that is rare even to this day, is quoted

at £10 10s. = $52.50.

Family Marginellid^.
VOLVARINA VARIA, Sower by.

One example. Mulege Bay (No. 12260, U. S. N. M.).

Although Fisher's collection contained only one, a dead shell, it is

not an uncommon form from the Gulf region. It it credited by Carpen-

ter to Cape St. Lucas and to the West Indies.

Family V o l u t i d^

.

VOLUTA (EN.T:TA) CUMINGII, I? loderip.

+ E. Pederseni, Verkili..

Several specimens. San Lucas Cove (No. 46380, IT. S. N. M.).

Mr. Fisher collected many examples of this interesting form at the

above place, which well illustrate the differentiation between the

mature and adolescent stages of growth. Numerous specimens col-

lected by various parties or procured from sailors employed in the Gulf

trade especially during the Franco-Mexican war, when the commerce

between San Francisco and west Mexican Gulf ports was at its height,

have passed under my examination. Prof. Verrill many years ago

described E. Pederseni from specimens collected by Capt. Pedersen, but

I am inclined to regard it as only a variety of Cuminf/ii. Voluta

Cnniingii has since been detected as far north as Magdalen a Bay (No.

102548, U. S, N. M.) by Mr. C. H. Townsend, of the U. S. Fish Com-

mission.

Family Tubbinellid^.

MEI.ONGENA (SOLENOSTEIRA) MODIFICATA, Reeve.

^= Sijihonalia modificaia, Reeve, and of authors.

Many specimens.

La Paz; San Lucas Cove; Los Animas Bay; Angeles Island; Boca

de los Piedras; Tres Marias (No. 46754, U. S. N. M.).
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As ta the relationship of the above form see Ball's remarks in the
Transactions of the Wagner Institnte, Philadelphia, volume 3, part 1,

p. 122, August, 1890, and my paper on Dr. Jones' collection of South
American shells in Vol. xiv, Proc. U. S. National Museum, p. 323.

Family Mitrid^.

MITRA LENS, Wood.

Common, between tide marks. La Paz ; Tres Marias.

MITRA EFFUSA, .Swninson.

Eare. A solitary specimen.

Mulege Bay (Ko. 4G400, CJ. fe. N. M.); Dr. Gabb also collected an
example somewhere on the Gulf side of the peninsula.

MITRA (CANCILLA) SULCATA, Swain sou.

= M. f/igantea, Swaixson. + M. Hindsii, Rkkvk. -\- M. {ittenimfa, Swainson.
-\- M. funicitlata, Reeve.

Several specimens. San Lucas Cove (Kos. 46405, 46406, U. S. X. M.).

The synonymy as above is given by Tryon. (Manual, Monograph of

Mitridw, p. 139.)

MITRA (STRIGATELLA) TRISTIS, Broderip.

Numerous fine specimens.

Mulege Bay (Xo. 46393, U. S. N^. M.); Los Animas Bay (No. 46390,

U. S. N. M.).

Fisher's specimens were for the most part small or immature; his.

largest examjjle measured long. 1.17, lat. .45 iuch.

Family Fasciolarid^.

LATIRUS (LEUCOZONIA) CINGULATA, Lamarck.

One example, Tres Marias (No. 47124, U. S. K. M.).

Occurs also at Mazatlan in the Gulf, thence southward to Panama
where it has been collected by Cuming, C. B. Adams, Bridges, aud
others. This form varies considerably in height of the spire as well as

in the length of the horn. It has been erroneously placed in the genus

Monoceros, Lam. {=AcantMna, Fischer, in Adams genera), also by C.

B. Adams in his " Shells of Panama," and by Chenu (Manual, tome 1,

p. 169, fig- 832). Calkins in his Catalogue of the Marine Shells of

Florida, etc., Proc. Davenport Acad. Nat. Sci., Mach 29, 1878, has

erroneously included this species, confounding it quite likely through

general similarity of name with the very different Caribbean Latirus

cingulifera, Lam., and further added to the confusion by including the

Proc. N. M. 94 12
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" genus Monoceras, Lam.," in his catalogue and placing Leucozonia as

a subgenus thereunder. He remarks that '' it is a Panama species

found by uie at the southern extremity of Florida."

The necessity for calling attention to this unfortunate "muddle"

again at this late day, is apparent to any student \yho has observed

how persistently errors of this class find a lodgment in the literature,

long after they have been pointed out or exposed. It is well known

that neither Leucozonia cinf/idata nor any representative of the group

Monoceros have up to this time been detected on the Atlantic side of

the continents, and it is particularly remarkable so far as regards the

latter genus.

LATIRUS CERATUS, Wood.

Numerous specimens, living. Tres Marias (Xo. 47125, U. S. N. M.).

Many fine examples were detected by Mr. Fisher living in the crevices

of the ledges and dead on the beaches. The average dimensions of the

Fisher shells is, long. 2.(10, lat. 1.44 inches.

FUSUS DUPETITH( )ITAK8II, K i e n e r .

Many specimens.

La Paz and San Lucas Cove; Loreto (No. 32336,11. S. N. M.); Carmen
Island (No. 32334, U. S. N. M.). Of this fine species the examples range

from 1.76 to 7.50 inches in length. Compared with specimens of F.

mnlticarinatus from Yokohama, a form regarded by the late Mr. Tryon

as the same as F. Reevianus Phil., and which he further suggests as the

same as F. Nova-Hollmidice Eve., I find the sculpture rather finer and

the canal (not a fixed character in the spindle shells) pro])ortionally

longer in the Japanese species. Though running very close, the two

may be regarded as valid species. In some individuals of the Gulf

form the longitudinal ribs Avhich extend from suture to suture on the

upper whorls become reduced to mere tubercles on the periphery of

the two last or larger whorls.

FII8US AMBUSTUS, Gould.

Six examples.

San Lucas Cove (No. 32340, IT. S. N. M.).

Since the publication of Mr. Dall's paper* "On the Californian spe-

cies of Fusus" and Mr. Tryon's Monograph,! I have carefully examined

the various species included therein that inhabit the region referred to

in this paper. Mr. Fisher collected eleven specimens of the form now
regarded as ambustus. In the various related material befi)re me, I

found but little difficulty in segregating these. The two largest meas-

*Proc. Cal. Aciul. Sci., March 19, 1877.

t Mauual of Couch, vol, m, j)]). 58-64^
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ure respectively 2 and 2.05 iDciies in length; placed side by side with
examples of F. Dupethithouarsii of same length it will be seen that the

former is generally of slenderer habit and a more graceful form, as

Tryon remarks. Fine mature specimens are often bluisli-white inside

of the aperture.

FITSUS CINEREUS, Reeve.

Several specimens. La Paz (TS'o. 32354, U. S. N. M.); San Lucas
Cove (No. 32353, U. S. N. M.).

The three La Paz shells are small, of the four Oove si)ecimens, two
are adult and two juniors. Rather a rare shell in collections. The
National Collection contains examples received from other sources.

From Panama, collected by Bridges, several examples are registered

under the numbers 323r)r» and 32357. It is found at other i)laces in the

Gulf region.

PISANIA (TRITONIDEA) INSIGNIS, Reeve.

= Pisania insignis, Rkevk, iu S. I. Check I^ist 1860, iind Carpeuter's Mazatlan
Catalogue.

Not common ; one sx)ecimen. San Lucas Cove (No. 46736, U. S. N. M.).

The Fisher example from the above locality is destitute of the longi-

tudinal ribs. Sta. Margarita Island (two beach shells), Albatrons.

PISANIA (TRITONIDEA) GEMMATA, Reeve.

Three examples. Mazatlan (No. 46746, U. S. N. M.), Henry Edwards.

This species appears to be of infrequent occurrence.

ENGINA CARBONARIA, Reeve.

Three Juniors, live shells. MulegeBay (No. 46688, U. S. N. M.). A
rare species.

ENGINA CARBONARIA, Reeve; var. FUSIFORMIS, Stearns.

One specimen, living, dredged. San Lucas Cove (No. 102620, IT. S.

N. M.).

An elongated rather coarsely sculptured shell, quite decieptive at

first sight. Outer li]) simple, as if immature; in strong contrast with

the ordinary chunky, solid, heavy-lii^ped type of the species.

MACRON ^THIOPS, R e eve.

-\-M. Kelleitii, Hind.s; Stearns, Proc. Phil. Acad. Nat. Sciences, pp. 397,398, Pi,'

VII, figs. 3, 4, 5.

Common; fine specimens. San Quentiu Bay (Nos. 60074, 60075,

60076, U. S. N. M.).

Numerous living examples of this variable shell were collected by Mr.

Fisher on '' mud tiats '' in said bay, which indisputably connect the

above forms. Reeve's description and figure indicate an example in
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which the entire surface was broadly and deeply channeled or grooved,

agreeing perfectly with specimens in the National collection (60074)

which measure 2.!> inches in length by 1.92 inch in width; from this size

younger examijles as small as 1 inch in length by .0.58 inch in width

(the outer lip thin at this age), show the same characters. In Kellettii

(0007G) Hinds'' form, the shell exhibits only three of these channels,

near the base of the body whorl. Mr. Fisher's specimens prove that

the grooving is an uncertain character. The number of individuals col-

lected by him was fortunately ample enough to settle all doubts and

prove that the two forms as above should be united under one specific

name; as Mr. Keeve's appears to be the first in order of time, it must be

adopted. The IsTational Museum series exhibits all of the intermediate

forms or varieties; the connecting links (00075) were received not only

with the Fisher vshells but from Hemphill and other sources.

The shells of the foregoing when living or fresh are covered with a

thick blackish epidermis, which is apt to peel or flake off when very

dry. The epidermis has the same character in the rare Mitra Belcheri,

in common with other West American related forms, and we may pre-

sume it lives in similar muddy stations.

Examples of M. JEthiops of the form that is grooved throughout

have been collected at Cerros or Oedros Island, on the ocean side of

Lower California; it was collected years ago by Capt. Scammon, in

Scammon's lagoon. The late Prof. W. M. Gabb found it at San Juanico,

on the ocean side of the x^eninsula, in 1807, and Henry Hemphill has

contributed specimens to the National Museum, collected by him at San

Ignacio lagoon (No. 105432, U. S. N. M.); Manuel lagoon (No. 105433,

U. S. N. M.) ; Point Abreogos " around rocks" (No. 105434, U. S. N. M.)

also at Scammon's lagoon (No. 105428, U. S. N. M.). Ballenas Bay (No.

102256, U. S. N. M.), U. S. Fish Commission, Albatross,

Family Nassid^.

NASSA TEGIJLA, R e o v o

.

= iV^. tiarnla, Kienkk.

Abundant.

La Paz; Mulege Bay (No. 40616, U. S. N. M.). Los Animas Bay
(No. 46615, U. S. N. M.); Loreto. This variable species is exceedingly

numerous at many places in the Gulf region and elsewhere on the shores

of Lower California; it exhibits many interesting and suggestive varie-

ties. The usual Gulf form is of a pale, dingy yellow or yellowish-

white color, in some specimens running into an ashen-blue on the last

half of the final whorl, with sometimes two, more rarely, three dark

color bands, the upper one interrupted by the sculpture, Avhich latter

consists of 8 or 9 strong longitudinal ribs, interrupted and broken into

nodules by a transverse groove, Just below the suture; the ribs evanesce

on the last third of the basal whorl, showing three or four strong nodules
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only, with a nearly smooth area below. Otherwise sculptured with ten

or more sharp, revolving strisej the varying prominence of the longi-

tudinal and transverse sculi)ture, combined with variableness in form

—

some shells being robust or '-chunky," others elongated—produces, as

may be supposed, many varieties. A dwarfed form is often met with.

A variety occasionally noticed resembles one aspect of the Gulf of

Mexico Nas.s<( ribex; specimens of these occur at La Paz.

In the moi"e northerly examples from San Diego and thereabout the

longitudinal and transverse sculpture is less variable, being more nearly

equal in j^romiuence; the shells are darker colored, with usually a con-

spicuous dark spot over the mouth. Some of the San Diego specimens

closely resemble certain occasional individuals of Nassa lirata Dkr.,

from Japan. In an interesting paper by F. P. Marat (May, 1876), ''On

the variation of sculpture exhibited in the shells of the Genus ]S"assa,"

the author remarks

:

N. tegula (Reeve pi. 15, tig. 99, a aud h), is simply coronated at the sutures, but

when the ribs are completed it becomes the N. coronula, A. Ad. Some of my varie-

ties are only half ribbed, and others are scarcely ribbed beyond the tubercles.

NASSA CORPULENTA, V. B. Adams.

Several specimens. Tres Marias (ISTo. 4(5«)Ofi, U. S. N. M.). A rather

rare shell.

NASSA LUTEOSTOMA, B r o d e r i p a, u d S o w e r b y

.

Several examples.

La Paz; St. Josef Island; Los Animas Bay (No. 46608, U. S. N. M.);

Francisquita Bay; Angeles Bay; Boca de los Piedras; Tres Marias.

NASSA COMPLANATA, P o w i s.

= N. scabriuscula, C. B. Adams.

Numerous (Nos. 46644, 46646, U. S. N. M.). Los Animas Bay; Mulege
Bay.

NASSA COMPLANATA ; var. MAJOR, Steam s.

Abundant (No. 75155, U. S. N. M.). Los Animas Bay.

The above is a much larger form than the average of typical com-

planata and much coarser in sculpture, and some of the examples are as

large as small specimens of tegula; it suggests on a casual glance 2f.

vibexy of Floridan waters.

NASSA BRUNNEOSTOMA, Stearns.

Nasna hrunneoHtoma, Stearxs, Nautilus, May, 1893; Proc. U. S. Nat. Mnseum, Vol.

XVI, 1893, pp. 344, 345.

Abundant.

Gulf of California near the mouth of the Colorado River (No. 37239,

U. S. N. M.); Guaymas (Nos. 23721, 55951, U. S. N. M.).
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Collected by Dr. Edward Palmer. An exceedingly pretty and char-

acteristic species, allied iu a general way to Reeve's te<juUi and Powis's

eomplanata.

Family <- o L V m u E l i. i t> JE.

('OLIIM15KLLA ILEMASTOMA, S o w e ih y.

Not common: beacli. San Tjucas Cove.

COLUMBELLA FUSCATA, Sowerby.

Commciii, living. Tres Marias; Loreto.

COLUMBELLA MAJOR, Sower by.

Common, living. Port Escondido; Tres Marias and elsewhere.

Fisher's shells from the first locality are of the small variety.

COLUMBELLA (ANACIIIS) CORONATA, S <> w < r b y

A few examples. Mulege Bay; Tres Marias.

Compared with related forms this species is apparently rather rare,

not only at the above place, but throughout the Culf region.

COLUMBELLA (ANACHIS) GASKOINII, Carpenter.

A. iwniata, Philippi.

Examples (No. 48256, U. S. N. M.). Mazatlan, Henry Edwards, Janu-

uary, 1873. ^\ rare and very pretty species.

C0LUMBP:LLA (ANACHIS?) PARVA, Sowerby.

Two specimens. Mazatlan, Hy. Edwards (No. 4S270, IT. S. N. M.).

COLUMBELLA (ANACHIS) LYRATA, Soworby.

Examples, beach. Loreto.

COLUMBELLA (ANACHIS) NIGRICANS. Sowerby.

Examples. Loreto.

COLUMBELLA (ANACHIS) SERRATA, C .irpc n ter

.

Beach specimens. Loreto.

COLUMBELLA (NITIDELLA) CRIBRARIA, L ii i.i a r c. k .

Common.
La Paz ; San Lucas Cove ; Los Animas Bay, Angeles Island ; Tres

Marias (Nos. 48333, 48334, U. S. N. M.) ; Boca de los Piedras.

Two well-marked varieties, one of a dark chocolate-red, with light

spots; the other sienna yellow, with light spots; the latter appear to

be more truncated than the first ; both of tbem are on an average rather

larger than the usual run of Nicaraguau examples. Occurs also at
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Panama, the Galapagos Islands, on the Florida Keys, in the Antilles,

and was found to be common at Porto Grande (No. 125323, U. S, N. M.),

Cape de Verde Islands by the Eclipse Expedition to West Africa, in

1889.

COLIJMBELI.A (MKTA) CEDONULLl, Reeve.

=^Conella vedo iiu Hi, of nuthovs.

Numerous examples.

Port Escondido (No. 48318, U. S. N, M.); San Josef Island; Loreto;

San Lucas Cove; Los Animas Bay; Mulege Bay; Tres Marias, also at

Carmen Island. This form is conspicuous from its numerous and fre-

quently beautiful color varieties. A portion of the Fisher specimens

came from the tirst locality, a single colony. They were all of the same
general color, being blotched and spotted with dark brown and yellowish

white in varying proportions. In fresh specimens the epidermis around

the spire has sometimes a plaited and tufted aspect coincident with the

incremental lines.

COLITMBELLA (STROMBINA) MACULOSA, S o \s-e r 1. y .

Seven specimens.

Tres Marias (No. 4830G, U. S. N. M.); Loreto; Carmen Island (No.

48303, U. S. N. M.); fine examples of this graceful shell were collected

by Mr. Fisher, in some instances measuring 1.35 inches in length. It

is the commonest species of the genus on the West coast.

Family M u r T c i D vE.

Subfamily Muricin^].

MUREX PLICATUS, S <> w e r h y.

Three examples.

La Paz (No. 46757, U. S. N. M.); San Lucas Cove; Loreto; Mulege
Bay (No. 46758, U. S. N. M.).

Capt. Forrer obtained this si)ecies at La Paz.

MUREX (CHICOREUS) PALMA-ROS^E MEXICANA, Steams.

Chicoreus palma-rosa' Mexicana, Stearns, Proc. U. S. Nat. Museiini, Vol. xvi,

1893, pp. 345-346.

?=rilf. 2)almn-roscv, Lamakck, var.

?= J/. affinw, Reeve.
?= j)/. Steeriw, Reeve.

A single example (No. 4(J803, U. S. N. M.); in fair condition. Tres
Marias.

MUREX (PHYLLONOTUS) BICOLOR, V al en c i e ii ii es .

Young shells; several examples. La Paz and elsewhere.

The specimens submitted to me by Mr. Fisher were young fresh
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examples ouly from 1.14 to 1.23 inches in length. At this early stage

it is nearly impossible to determine under which of the following spe-

cific names to place them. While I am inclined to regard them as the

juniors of bivolor, first, from the general asjx'ct leaning toward said

species, and. second, because bieolor is the more abundant of the three,

there is, nevertheless, a reasonable doubt. We have as closely related

forms, P. bieolor Val., P. brassica Lam., and /*. erythrostoma Swains.

The latter is apparently a pale variety of /'. bieolor, ofwhich numerous

examples were in my collecti<m and many more have passed through

my hands.

In i)aragraph 60, on page 559 of Carpenter's "lieport (1803) to the

British Association," he refers to Sowerby's monograph witli com-

ments thus '''%=bicolor, var." which it maybe. 1 am inclined to regard

it as a variety of M. {PhyllonoUis) brassica.

MUREX (PHYLLONOTUS) PRINCEPS, Broderip.

Single example. La Paz (No. 47172, U. S. N. M,).

The solitary specimen before me is only 1.10 inches in length. The
sharpness of sculpture and the elaborate arborescent fringing of the

varices in adolescent specimens produce a general effect, which, when
comi)ared with heavy adult individuals, is quite likely to mislead those

who are not familiar with the West Americau species in their various

stages, and the character of their variation. It is not unlikely that

many of the species made by the older authors are really immature

varietal forms or geographical varieties. Murex nitidus, Brod. (Conch.

Ills., fig. 4), Sowerby remarks as being " probably a variety of the last

\M. princejDs] in a young state."

The late Thomas Bridges collected numerous specimens of princeps

on the coast of Nicaragua at San Juan del Sur, or in that immediate

neighborhood. Prof. C. B. Adams did not report it from Panama in

the catalogue of his collection from that place. The Nicaraguan exam-

ples, so tar as I have observed, differ from those of the Gulf region in

the same general way as do the adult specimens of P. radix from

Panama from the Gulf forms of the same which the late Dr. Carpenter

catalogued iu his "Mazatlan Mollusca" as "P. nigritus, Meusch.," and
in the S. I. check list as '^ P. nigritus, Phil." The southern shells of

both princeps and radix are generally more stumi>y and solid. Though
some of Prof. Adams's specimens of P. radix, Carpenter says in his

review* of Adams's catalogue, ''are remarkably fine, more nearly

resembling the Gulf nigritus than the heavy stumpy shells usually

seen, * * * P/ii/iiowotMs r«dw' and «t</H<M.s' graduate into each other

almost as freely as the latter does into ambigtms.'"' The last is one of

Mr. Keeve's species based on a variety of radix, which, being the older

name, must stand, and includes also as synonyms P. nigritus, Phil, of

* Proc. Zool. Society, London, June, 1863.
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Meusch., and P. ambiguus, Reeve. The number of varices, though con-

stant within certain limits, is not so persistent and rigid a character as

to be of specific value as between the forms referred to by the authors

above quoted, some of Avhom seem to have held rather arbitrary notions

as to what constitute a species.

MUREX (PHYLLONOTUS) BRASSICA, Lamarck.

A few examples. Magdalena Bay; La Paz (I*^^o. 4717l>, U. S. N. M.).

Mulege Bay.

MUREX (PHYLLONOTUS) RADLX, G m e 1 i m .

Var.^ nitidus Broderip.

-f- niijritus Meusch.

+ amhi(/uu8 Reeve.

Two beach shells, Sta. Margarita Island, Albatross.

OCINEBRA LUGUBRIS, Soweiby.

Proc. Zool. Soc, LondoD, 1832, p. 175.—Conch. 111., fig. 26, Reeve, Icon. sp. 143.

Murex erinaceoides, Val., Recueil d'observations, etc., ii, 302, 1833. = Murex Cali-

fornicus, Hinds, Proc. Zool. Soc, London, p. 128, 1843, Voyage Sulphur t. 3,-f. 9,

10. = Murex Californicus, Reeve, Conch. Icon. sp. 144. ^=^ Murex {Ocinehra)

erinaceoides, Nax,.'{^M, Californicus, Hinds), Stearns, Proc. Phil. Acad., 1878,

pp. 395-396.

La Paz, Fisher (No. 46767, U. S. N. M.). Attention is called to my
remarks on the foregoing in the Proc. U. S. National Museum, Vol. xvi,

1893, j)p. 346, 347.

OCINEBRA (MURICIDEA) SQUAMULIFER, Carpenter.

^^ M. fimhriata, A. Adams, var.

Several fine examples (No. 46779, U. S. N. M.). Port Escondido;

San Lucas Cove.

Very close to M. hexagonus Lam. Tryon remarks it is undoubtedly

the same species. I have not seen a sufficient number of the Antillean

form to hazard an opinion.

EUPLEURA MURICIFORMIS, Broderip.
Common.
San Lucas Cove, opposite Marcos Island (No. 32310, U. S. N. M.).

One example measures 1.64 inches in length.*

Subfamily PuRiPURiN^.

PURPURA PATULA, Liu nipus.

Two examples. Tres Marias (No. 32141, U. S. N. M.); also Socorro

Island (No. 32140, U. S. N. M.).

* In connection with this species attention is called to Ball's paper in the Proc.

U. S. National Museum, Vol. xiv, pages 173-191, 1891.
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This last was collected by the late A. J. Graysou, the well known

ornithologist.

I'URPURA COLUMKLLARIS, Lamarck.

Many examples. Ties Marias (No. 32142, U. S. N. M.).

Yery heavy solid specimens, of a dwarfed habit and rather elevated

spire, of a total length of from only 1.03 to 1.05 inches, were collected

at these islands, being about one-halfof the size of usual adult examples,

which measure long, .2 inches or over.

A variety intermediate betAveen columellaris and patula is sometimes

met with (No. 32143, U. S. N. M.). It is not so heavy or solid as the

former and heavier than patula., with the protuberance on the coluuiella

less conspicuous than is usual in columellaris.

PURPURA KIOSQUIFORMIS, Duclos,

= Cuma Mosquiformis, Duclos aud of authors.

One exceedingly fine speciuien. Boca de los Piedras (No. (K)0(J5, U.

S. N. M.).

The shells froui the Gulf region compared with Panama examples

appear to have a more regular growth; the pointed knobs are less pro-

duced, and the adults, average, of larger size. Henry Edwards collected

some very fine specimens at Mazatlan, while at that place several years

ago collecting insects; examples of these he kindly contributed to my
collection.

PURPURA HIPPOCASTANEUM, L i u u ;.- u s .

One specimen living.* Mulege Bay (No. 89655, U. S. N. M.).

The black-mouthed variety generallj' known as /*. hituhervularis La-

marck.

An Indo- Pacific species. How came it here!

The occurrence of Cassis vibex on the Tres Marias, beach, and subse-

quent detection at La Paz (crab shells), has led me to include the above

Polynesian purpuroid in Fisher's list. Its occurrence here may be

accidental.

PURPURA BISERIALIS, B 1 a i n v i 1 1 e .

Numerous examples. Loreto, Gabb. Ballenas Bay; Sta. Margarita

Island, Albatross.

The Santa Margarita specimens include both the coarsely-sculptured

form and the variety, wherein the principal transverse ridges are hardly

broken into knobs. This species seems to be very abundant at this

place, and exhibits all the varieties to which Carpenter has referred in

his Mazatlan Mollusca.

PURPURA TRISERIALIS, R 1 a i n v i 1 1 e .

Four examples.

Previously uotetl by me in Proc. U. S. Nat. Museum, Vol. xvi, 1893, p. 347.
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Tres Marias (No. 32152, U. S. N. M.) ; La Paz, Capt. Forrer (No. 32151,

U. S. N. M.); also at Sta. Margarita Island (beach) Albatross.

PURPURA TRIANGULARIS, li 1 ai i. v i 1 1 e.

Exam])les. Tioreto.

MONOCERAS TUBERCULATUM, Gray.

-\- Purpura niurUata, Gray.

One example from each of the following i)]aces

:

Tres Marias, Fisher (No. 60012, U. S. N. M.), and La Paz, Capt. Forrer.

Sta. Margarita Island, Albatross, three beach sliells. This species ranges

southerly as far as Peru and extends also to the Galapagos Islands.

Two remarkable varietal specimens of this species have been brouglit

to my notice by Miss Cooke, of San Diego. One of these is 4.^ inches

long, the other nearly as large, and suggests a still greater range of

variation approaching the species known as M. grande. The variability

exhibited by different specimens in the j^rominence of the horn has

been previously mentioned.

A young individual which I have examined, measuring only .76 inch

in length shows the horn; in another over 2 inches in length it is

barely perceptible. Gabb collected this at San J>runo, and two exam-
ples from tliis locality are contained in the U. S. Nat. Museum; (No.

32154.)

MONOCERAS LUGUBRIS, Sowerl.y.

Several specimens.

Tres Marias (No. 60017, U. S. N. M.). Ballenas Bay, Albatross, abun-

dant; it occurs also at Sta. Margarita Island. Many exami)les of a

rather elongated, less solid and'robust form than those usually seen from

other localities in the general region. These have a rich i)urple mouth
merging into dark chocolate. The largest measured long., 1.05 ; hit., 58

;

long., 0.07; lat., 0.61; tlie latter the smallest. The above is rather a
variable species.

SISTRUM FERRUGINEUM, Reeve.

Common. Point Escondido; St. Josef Island; Los Animas Bay;
Loreto.

Subfamily Coralliophilin^.

CORALLIOPHILA (RHIZOCHILUS) NUX, Reeve, e.r Carpenter.

=sMurex nux, Reevk, Couch. Icon. pi. 38, 8p.,181. -\- B. aspera, Reeve. =Jl/.

(Ocinehra) nux, H. and A. Adams. Genera Vol. i, p. 75. = Purpura costata,

Blainville, CorraUiophila costata, Blainville; Cakpenter, Mazatlan shells,

p. 484. := Cuma costata, Auct.

Four examples (No. 32167, U. S. N. M.). St. Josef Ishiiid ; Saii Lucas
Cove; Tres Marias.

The spire which in young specimens is short becomes elevated
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in adults, aud shows three revolving" keels or ribs on the basal whorl,

varying" in prominLMice in different individuals, and traversed and more

or less interrupted by 11 tolU longitudinal ribs, which, at the points of

intersection with the transverse keels, produce moderately rough spinose

jn'ocesses; in fine and old specimens these are quite sharj), otherwise

sculptured with narrow, close, scabrous revolving ribs. A rather rare

form, undoubtedly purpuroid. Compare with Purpura (foUea from

Cuba. Large specimens look very much like some of the so-called

Cumas. Tryon's figures do not represent such fine examples as these

collected by Fisher, though the national collection contains specimens

that agree with the figures referred to, that have been received from

other sources.

Family S^jalid^^: .

OPALIA CRENATOIl)E«, var. INSCULPTA, Carpenter.

One example. Angeles Bay (No. 46260, U. S. N. M.).

Siiperfamily T^E]SriOG-IX)SSA.

Family Tritonid^:.

TRITON (LAMPUSIA) VESTITUM, Hinds.

One specimen, dead. Tres Marias (No. 32329, IJ. S. N. M.); also

Panama, T. Bridges (No. 32320, U. S. N. M.). Two examples.

Likely to be confounded with the Indo-Pacificj>ite<(>"e, which it much
resembles. A rare species.

RANELLA NANA, Broderip and SoAverlty.

Rkeve, Conch. Icon; Monog. Rauella, PI. vi, ligs. 29a, 29b.

One specimen; San Lucas Cove (No. 32315, U. IS. N. M,).

A rare species, heretofore reported from San Bias, Hinds; Mazatlan,

Melchers; Panama Cuming; also at the latter place by C. B, Adams,
who found two examples, both crab shells; one specimen in the Stearns

collection was collected at Panama by the late Thomas Bridges (No.

32314, U. S. N. M.).

Family C A s s i D 1 1)^

.

CASSIS (CASMARIA) VIHEX-MEXICANA, Stearns.

Casmarla vihex-mexicana, Stkarns, Proc. U. S. Nat. Musenm, Vol. xv'i, 1893, p. 348.

One example, a crab shell (No. 88831, U. S. N. M.); Maria Madre,

Tres Marias; La Paz, Belding.

CASSIS (LEVENIA) COARCTATA, S()\verl)y.

Numerous specimens.

Tres Marias (No. 47146, IT. S. N. M.). Sta. Margarita Island (common),
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Albatross. This form is rather common in the Gulf of California region,

but really fine examples are rare.

ONISCIDIA TUBERCULOSA, Reeve.

One example. Tres Marias (No. 47143, U. S. N. M.).

A common form in the Gulf region. Occurs also in the Galapagos

Islands.

Family Doltid^.

DOLTUM (MALEA) RINGENS, Swain son.

One perfect example; many fragments.

Sta, Margarita Island, Albatross. The above example, though only

If inches long, is mature. This species is apparently common at this

place. It has been reported from the Galapagos Islands.

Family Cypr^idte,

CYPR^A (LUPOMA) ISABELLA-MEXICANA, Stearns.

Luponia Isahella-Mexicana, Stearns, Proc. U. S. Nat. Mas. 1893, pp. 348-349,

fig. 5, pi. 50. =C. controversa, Gray, Stearns, in Proc. Phila. Acad. Nat. Sci.

1878, p. 399.

Several specimens. Tres Marias (i^^os. 46581, 46582, IT. S. N. M.).

CYPR^A (LUPONIA) ALBUGINOSA, Ma we.

Several examples. Tres Marias, Fisher (No. 46587, U. S. K M.). La
Paz, Forrer. Fisher collected manj^ fine living specimens at the former

place.

CYPR^EA (LUPONIA) SOWERBYI, Kiener.

= C zonata, Lamarck.

Several specimens.

Port Escondido; Loreto; Los Animas Bay (No. 46593, U. S. N. M.).

Santa Margarita Island (beach). Albatross.

Many tine examples were collected at the above places by Mr.

Fisher. Adults vary in size from long .91 to 1.81 inches.

CYPR^EA (ARICIA) ARABICULA, Lamarck.

A few living specimens.

Port Escondido; and Maria Madre, Tres Marias. Extends south-

ward to Acapulco, thence to Payta, South America.

CYPR^A (TRIVIA) SANGUINEA, Gray.

Not common, beach. Tres Marias (No. 46307, IT. S. N. M.).

This species has a southerly range as far as Panama and the Gala-

pagos Islands.

CYPR^A (TRIVIA) SOLANDRI, Gray.

A few examples.



190 SHELLS OF LOWER CALIFORNIA—STEARNS.

Magdalena Bay; Loreto. Sta. Marg^aiita Island, liviujoj, Albatross.

Kauges from Santa Barbara Islands to Acapulco and Panama.?

C'YPR^:A (TRIVIA) RADIANS, L ji ni;i re k .

A few specimens.

Tres Marias (No. 46320, U. S.N. M.); also from Altata, on the Gulf

(No. 40321, IT. S. N. M.), A. J. Gove. Reported from Guacomayo and

said to extend to " Ecuador and Peru."

("YPR.T:A (TRIVIA) PITLLA, O.-ih koine.

Rare, beacb, three examples.

Tres Marias (No. 40312, IT. S. N. M.) ; Mazatlan (No. 46313, U. S. N. M.).

The single specimen from Mazatlan was collected by the late Henry

Edwards. A rare species. Also credited to the Galapagos Islands.

CYPRiEA (PUSTULARIA) PUSTIJLATA, Lamarck.

Six examples,

Tres Marias (No. 40334, U. S. N. M.)
5
also Altata (No. 46335, 11. S. N.

M.), A. J. Gove. Ranges southerly to Acapulco and Panama.

ERATO COLUMBELLA, Meuke.

Rare, living, two examples. Mulege Bay (No. 40346, U. S. N. M.).

This locality carries the above further up the Gulf than before

reported. Its northerly limit appears to be Monterey, Cal. Occurs

also at Acapulco, to the south.

Family Strombid^.

STROMBUS GALEATUS, Wood.

Three examples, immature, beach, fresh. Tres Marias (No. 55644,

U. S. N. M.).

In the adolescent stage the above, like other strombs, resembles the

cones. The young of this species, as seen in the foregoing example, is

beautifully mottled with white, on a warm yellowish-brown ground.

In point of size this is the west coast analogue of the Antillean ;S^.

gigas; the largest specimen of galeatus that I have seen is much smaller

than the average of the West Indian form; they are entirely unlike in

specific characters, such as sculpture, color, etc., the Antillean species

far suri>assing its west coast relative in beauty of coloring as well as

in size. S. galeatus is less numerous in the region where it occurs

than is S. gigas in Antillean waters.

STROMBUS GRANULATIIS, S w a i n son ,

Several specimens.
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Pichiliuque Bay; also one fossil example, Santa Margarita Island,

Albatross.

STROMBUS (4RACILI0R, Sower by.

Three beach shells. Pichilinqne Bay, Albatross.

Family O k r i t h i i d ^]

.

CERITIIIUM MACULOSUM, K i e n e r .

Common.
Tres Marias (Xo. 32265, U. S. N. M.) ; La Paz, Fisher, Forrer. Pichi-

liuque Bay, Ballenas Bay, and Santa Margarita Island, Albatross. Many
fine examples with the sculpture prominent, and the knobs sharply

jiointed. Has a wide geographical range, extending northerly on the

outer shore of the peninsula of Lower California, midway to the bound-

ary line of California; thence southerly to Ecuador and the Galajjagos

Islands. Altata is another locality; (No. 32254, U. S. X. M.)

CERITHIUM STERCUS-MUSCARUM, Valenciennes.

Abundant (Ko. 32276, U. S. N. M.).

San Lucas Cove and Ijos Animas, Fisher; La Paz, Forrer. Pichi-

linqne Bay, Albatross.

CLAVA GEMMATUS, Hinds.

= Vertagus gemmatuH, Hinds, ('arpenter's check list, etc., ami authors.

Not infrequent.

Tres Marias (No. 32294, U. S. N. M.), Cape St. Lucas, and La Paz.

This form is quite common at Acapulco, where I obtained numerous

examples in 1868.

CLAVA (LIOCERITHIUM) INCISUM, Sowerby.

Numerous specimens.

La Paz; San Lucas Cove; Los Animas Bay; Loreto; Angeles Island;

Mulege Bay ; Sa n Francisciuita Bay (No. 32291, U. S. N. M.) ; Boca de los

Piedras, and the Tres Marias; the latter locality somewhat doubtful.

Fisher collected many fine, large specimens of this. When full grown

it is a rather rare form. Immature examples are not uncommon in col-

lections, and do not exhibit the special character which indicates

Pyrazus. Fig. 1895 in Chenu's Manual, Vol. i, is a poor representa-

tion of this species. Individuals vary in measurement as follows:

Long., .94, lat., .25 inch, with 10 whorls; long., .69, lat., .26 inch, with 8

whorls; long., .50, lat., .20 inch, with 8 whorls.

The short, stumpy fellows suggest another or difterent species. These

have been named G. curtum Sby., or G. euros Bayle.

CBBITHIDEA MAZATLANICA, Carpenter
Common.
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La Paz and elsewhere in the Gulf region. Ballenas Bay, abundant,

Albatross.

CERITHIDEA ALBON( )] )()SA, C a r p enter.

Several examples.

San Juanico, and other points on the outer coast of Lower California.

Both this and mazatlanica may be varieties of the more northern form

sacrata Gould.

Family Modulid^.

MODULUS CERODES, A. Adams.

Numerous examples. Tres Marias (No. 46953, U. S. N. M.).

This pretty and not very common form is apparently rather numer-

ous at these islands, and at a few other points on the shores of the

Gulf; obtained at Pichilinque Bay by the Albatross collectors. It

occurs at the Galapagos Islands.

MODULUS DISCULUS, Pliilipi.i.

A few specimens.

Tres Marias (No. 46957, U. S. N. M.), not numerous; the foregoing

species appear to be distinct, without connecting varieties. 31. discuhis

is by far the more restricted in distribution. It is found also at

Mazatlan, Acapulco, and Panama.

MODULUS CATENULATUS, P h i 1 i p ]> i

.

A few examples. Tres Marias. Less common than the others.

Occurs at Mazatlan, Guaymas, etc.

Family VERMETiD-a5.

VERMETUS (PETALOCONCHUS) MACROPHRAGMA, Carpenter.

Two specimens. Tres Marias; Los Animas (No. 9502, U. 8. N. M.).

VERMETUS (SERPULORBIS) SQUAMIGERUS, Carpenter.

Two specimens.

Sta. Margarita Island (No. 102398, U. S. N. M.), and at Pichilinque

Island (No. 117971, U. S. N. M.), Albatross.

VERMETUS (SERPULORBIS) PELLUCIDUS, Erode rip and Sowerby.

One example. Pichilinque Bay, Albatross, on Pecten subnodosus.

VERMETUS (SERPULORBIS) PELLUCIDUS, Broderip and Sowerby.

Var. = cburneiin, Reeve,
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Station 2828, 10 fathoms, ott" Lower Oalifornia, attached to Hpondylus

princeps; Albafro,ss.

BIVONIA COMPACTA, Ca ip t-ii ter . (?)

Examples. Sta. Margarita Island, Albatross.

Family Turritellid^.

TURKITELLA GONIOSTOMA, Valenciennes.

Several examples.

San Josef Island (ISTo. 9485, U. S. N. M.); San Juanico; also at La
Paz, Capt. Forrer.

TURRITELLA TIGRINA, Kiener.

Two examples. San Juanico; Altata (No. 9472, U. S. N. M.).

Family Littorinid^.

I.ITTORINA ASPERA, Philip pi.

Abundant. Santa Maria Bay (No. 4G963, U. S. N. M.).

The specimens from this locality are numerous, typical, and fine;

many of them strong, heavy shells.

LITTORINA CONSPERSA, Pbilippi.

Numerous examples.

Santa Maria Bay; Tres Marias (No. 47001, U. S. N. M.). Not com-

mon at the first place, but abundant at the latter. A variety, appar-

ently of this species, occurs at Payta, South America.

Family S ( ) l A r 1 1 u^

.

SOLARIUM GRANULATIJM, Lamarck.

Three examples.

La Paz (Nos. 46293, 42694, [J. S. N. M.): also at Loreto and Magda-
lena Bay (No. 46307, U. S. N. M.).

TORINIA VARIEGATA, Lamarck.

A few specimens.

Port Escondido; Boca de los Piedras; Tres Marias (No. 46299, U. S.

N. M.). La Paz, Forrer.

Family al y p t r yi^: i d yK .

CRUCIBULUM IMBRICATUM, S o w e r b y .

Not uncommon.
Tres Marias (Nos. 60241, 60245, U. S. N. M.); Santa Margarita

Proc. N. M. 94 13
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Island, commou on beach, Albatross; San Juanico; Galapagos Islands,

and coasts of Ecuador and Peru.

A dark brown specimen of this tine species, 0.80 inch in leu th from

the first locality. The collection contains exanii)les which measure

2.39 inches long. In such large specimens the sculpture is very strong

and the somewhat irregular radiating ribs are proportionately more
conspicuous than in small specimens; in the latter, however, the details

of the finer, wrinkled sculpture are more distinct. A great number of

synonyms have been made that I will not here repeat, but refer to Car-

penter's Mazatlan Oatalogue, p. 287, and to my paper on the Galapagos

(Albatross) shells, in the Proceedings, U. S. National Museum, 1893,

Vol. xvi, 398 et seq.

CRUCIBULUM SPINOSUM, Sowerby.

Common (No. 60229, U. S. N. M.).

Tres Marias; Loreto; common everywhere. Santa Margarita Island,

common on beach, Albatross. From Monterey, Cal., to Peru, and in the

Galapagos Islands this species is found; it is a generally and widely

distributed form.

CREPIDULA UNGUIFORMIS, L a m a r c k .

Common.
Tres Marias (No. 12485, U. S. N. M.) ; La Paz (No. 12497, U. S. N. M.)

;

Captain Forrer.

Particularly fine examples from the inside of the mouth of Oliva

venulata.

CREPIDULA DORSA.TA, Brod.; var. LIGULATA, Gould.

One example. Tres Marias (No. 60259, U. S. N. M.); frequent in the

Gulf at many places.

CREPIDULA RUGOSA, Nu t tall - Rec ve.

Two specimens. Altata (No. 12496, U. S. N. M.). The above is ob-

ably a varietal aspect of Sowerby's Grepidtda onyx.

GALERUS MAMILLARIS, Broderip.

One example from each place.

Tres Marias (No. 60253, U. S. N. M.); Altata (No. 60255, U. S. N. M.).

Recently detected at Long Beach, on the coast of Los Angeles County,

Cal.

Family A m A l t h e i d jk .

AMALTHEA BARBATA, S o w e r b y .

Two specimens.
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Tres Marias (No. 32566, U. S. N. M.). Occurs also at the Galapagos

Islands and on the coast of Ecuador.

AMALTHEA SERRATA, Carpenter.

Four examples. Tres Marias (No. 32575, IT. S. N. M.).

Ranges northerly along the coast of California proper, and southerly

to (?) Panama.

Family Naticid^.

NATICA CATENATA, P h i 1 i p p i

.

Five specimens. Gulf of California (No. 46435, U. S. N. M.).

NATICA CHEMNITZII, Pfeiffer.

Eight specimens. Mazatlan, common in many places.

NATICA EXCAVATA, Carpenter.

One specimen, beach. Tres Marias (No. 46346, U. S. N.M.). This is

a decidedly rare species.

NATICA ZONARIA, Recluz.

Several examples living. Tres Marias (No. 46443, U. S. N. M.); Car-

men Island (No. 46441, U. S. N. M.).

NATICA PRITCHARDI, Forbes.

. Numerous specimens.

La Paz ; San Lucas Cove ; Los Animas ; Angeles Island ; Boca de los

Piedras ; Tres Marias ; Loreto, etc. A widely distributed form. Car-

penter has included under the name of " maroccana Chemnitz," the

above, as well as N. unifasciata Lamarck and zonaria Eecluz. It is

probably true that these are all varieties of one and the same species,

but it is a matter of uncertainty as to which of these specific names
was first applied to West American shells. N. maroccana is credited

to the Galapagos Islands.

POLYNICES BIFASCIATA, Gray

Numerous specimens.

La Paz : San Lucas Cove, opposite Marcos Island (Nos. 46453, 46454,

U. S. N. M.); Pichilinque Bay, Albatross.

Mr. Fisher reported the above as common at La Paz. A fine species,

not always bifasciate. Occasionally the space between the usual bands
on the latter part of the body whorl is filled in with white, thus uniting

and forming a single broad band.

POLYNICES UBER, Valenciennes

Common, living and on the beaches.

Mulege Bay (No. 46436, U. S. N. M.)^ La Paz (No. 46461, U. S. N. M.);
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Boca de los Piedras (No. 46459, U. 8. N. M.); Loreto; Panama; Payta;

Manta; Galapagos Islands. It has a more northerly distribution than

herein given.

POLYNICES (LUNATIA) OTIS, Broderip :iud Sowerby.

Several examples.

Bocade los Piedras (No. 46546, U. S. N. M.); La Paz; Tres Marias;

Payta, Peru; Galapagos Islands. At the latter a variety is found

which has received the name of galapagosa, liecluz, it is pretty close

to if not absolutely the same as the following.

POLYNICES (LUNATIA) OTIS, var.=:FUSCA, Carpenter.

One specimen at each place Tres Marias (No. 46547, U. S. N. M.);

Acapulco (No. 46545, U. S. N. M.). The flrst example somewhat the

worse for the rubbing it got in the surf^ resembles the Indo-1'aciflc

form "^. somicv Chemnitz, New Zealand and Viti Islands," etc., so

closely that Tryon thought it was that species. It does not approach

very closely to somicv, but the importance of an extensive geographical

and varietal series was seen in this case, as well as hundreds of others,

for it enabled us to connect it without trouble with its geographical

congeners. It is with barely a doubt the variety to which Dr. Car-

penter gave the name of '-/Msca."

POLYNICES (NEVERITA) RECLUZIANA, Reeve.

Two examples from each of the following places:

La Paz (No. 46533, U. S. N. M.) ; Tres Marias (No. 46535, U. S. N. M)

;

Boca de los Piedras (No. 75000, U. vS. N. M.); San Juanico; Loreto;

and elsewhere northerly and to the south. Pichilinque Bay, also fossil

on Cerros Island, Albatross.

SIGARETUS DE BILLS, G o ii 1 d .

infrequent.

La Paz, living (No. 46555, U. S. N. M.) ; Altata (No. 46553, U. S. K\ M.).

The nucleus, nuclear whorls, and general aspect of this species is very

much like S. perspectiva Say of the Florida region.

Superftiinily DOCOGrLOSSA.

Family A o m ^ i d ^.

ACM^A DALLIANA, Pilsbry

Manuel Conch., VoL xiii, p. 13, PL vii, ligs. 57-60.

Several examples (No. 32614, U. S. N. M.).

Angel Island, Pt. Refugio; also at (?) San Francisquita Bay and (?)

Los Animas Bay. Chief examples measured 2.15 long, 1.55 lat. milli-
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meters. Sculpture closely resembling that of A. senhra Nutt.-Rve.,

which also occurs in the Gulf region. The above is much longer in

proportion to breadth, more ovate and Hatter than ftcahra of same size,

and the apex is less central than in the latter species.

It may prove to be an extreme varietal aspect of scabra.

ACM^A PATINA, E s c h s c h o 1 1 z .

Two juniors.

These are the young of a common varietal aspect of patina and were
detected at Santa Margarita Islan d (No. 102523, U. S. N. M.), Albatross

ACM^A ASMI, M i d den d o r ff

.

Common living, Balleuas Bay, Albatross.

The above three species may be regarded as northern forms and
their southerly limit is probably in this vicinity. So too with Lottia

gigantea, referred to below.

The following species of the group may on the other hand be con-

sidered as more southerly forms and their northerly limit, in a general

way in this region.

ACMiEA PEDICULUS, P h i 1 i p p i .

One example. Tres Marias (No. 32G12, TJ. S. N. M.).

ACMyEA FASCICULARIS, M e n k e .

Several specimens. Tres Marias (No. 32664, U. S. N. M.); Loreto.

ACM^A DISCORS, P h i 1 i p p i

.

Abundant, Tres Marias (No, 32628, TJ, S. N. M.); San Bruno, Gabb
(No. 32645, IT. S. N. M.).

ACM^A ATKATA, C a r p e u t e r .

Two specimens.

Tres Marias (No. 32649, IT. S. N. M.); one adult and one junior.

Acapulco Dall (No. 59671, U. S. N. M.); Gape St. Lucas (No, 59666,

U. S, N. M.).

L(yrTIA GIGANTEA, Gray..

One beach shell, Ballenas Bay, Albatross.

SC I TRRIA MESOLEUCA, M e u k e .

Three specimens. Tres Marias (No. 32664, U. S. N. M.).

SCIIRRIA MESOLEUCA, Menko; var.f= ACMiEA VESPERTINA, Reeve.

Two examples,

Tres Marias (No, 32629, TT. S. N. M.); Ventosa Bay, Tehuantepec
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(No. 60443, U. S. N. M.), Suniichrast. Common in many i)laces, and
more highly colored than is usual with mesoieuca.

Family P A T E l l 1 1) ^:

.

PATELLA MEXICAIS'A, B r o <1 e r i p a, n d Sower b y.

One example at each place. Altata (No. 47189, IT. S. N. M.), Tres

Marias (No. 75002, U. S. N. M.).

SviperfaiTiily RHIPIDOO-LOSS-A..

Family 1* H A s i A n e l l i d a^ .

PHASIANELLA PERFORATA, P li i 1 i p pi.

One specimen. Tres Marias (No. 55440, U. S. N. M.).

Family Tukimnid^e.

TURBO (SENECTIIS) SQUAMIGER, Reeve.

Two specimens. Tres Marias (No. 59908, U. S. N. M.).

The geographical range of the above extends southerly to Ecuador
and Peru, and it is said to occur at the Galapagos Islands. It is a rare

species.

TURBO (CALLOPOMA) FLUCTUOSUS, Wood.

= T. Jluctuatus, Reeve; + T. Molthianus ; ^= T. Fokkesi, Jonas; =^ T. asiiimiUs,

KiENER, + T. tesseUatus, Kiener; ? = T. depressus, Carpenter; ? = T. funi-

culosus, Kiener, Carpenter.

Numerous young specimens.

Tres Marias (No. 59905, U. S. N. M.), Point Escondido and St. Josef

Island. This species was collected by the Albatross naturalists at

Pichilinque Bay (beach), at Santa Margarita Island, where it was found

to be abundant, both the simple corded form as well as the strongly

sculptured and nodose variety ; also at Ballenas Bay.

Dr. Jones collected the above species on the coasts of Ecuador and
Peru.

ASTRALIUM (UVANILLA) INERMIS, (i m <0 i n.

One example.

Point San Quentin (:No. 59910, IT. S. N. M.). The most northerly

point at which this form has been detected.

ASTRALIUM (UVANILLA) REGINA, StcaruH.

One specimen, living.

(luadalupe Island (No. 135314, U. S. N. M.), Capt. (George D. Porter.

A beautiful and characteristic species.*

POMAULAX UNDOSUS, Wood.
Not uncommon.

* Preliminary description in "The Nautilus," 1892. Described and figured in the

Proc. U. S. Nat. Mus., Vol. xvi, 1893, p. 3.50.
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Ballenas Bay (oue junior) and Cerros Island 2 fossil examples Alba-

tross. Common in tlie vicinity of San Diego and San Pedro, as well

as on Catalina Island.

Family Teochid^,

CHLOROSTOMA GALLINA, Forbes.

Three examples. Tres Marias (No. 60040, U. S. N. M.).

The above are young specimens, about one-third mature size.

Also detected at Santa Marg'arita Island and Ballenas Bay, Albatross.

An abundant form ou Catalina Island and elsewhere at more northerly

localities on the mainland.

CHLOROSTOMA GALLINA, rar. MULTIFILOSA, Stearns.

One example, living.

Guadalupe Island (No. 125315, U. S. N. M.). A fine large form;*

entire surface covered with close-set, rather coarse thread-like ridges,

that follow the whorls spirally.

CHLOROSTOMA (OMPHALIUS) GLOBULUS, Carpeuter.

Abundant. Tres Marias ; Point Escondido ; St. Josef Island.

Particularly numerous at the Tres Marias. Shell rather tlattish when
young; transversely finely ribbed ; middle portion of whorls somewhat

angulated and in some instances carinated, the upper edge of angle or

keel broken into roundish nodules. Umbilicus open, large, generally

stained with a bright green, otherwise color variable; in this latter

respect like Gibbula varians Phil., or OmphaUus canaliculatus Lam.,

fiom Europe.

CHLOROSTOMA (OMPHALIUS) FtlSCESCENS, I'liilippi.

Two examples.

San Juanico. Common at Catalina Island and elsewhere along the

mainland to the north.

The above is probably the ligulatuni of Menke, a varietal aspect of

viridulum.

CHLOROSTOMA (OMPHALIUS) AUREOTINCTUM, Forbe.s,

Several specimens.

Santa Margarita Island and Ballenas Bay, Albatross. Common on

Catalina Island.

CALLIOSTOMA VERSICOLOR, Menke.

Living specimens.

'Described and tifjnred in Vol. xvi, Proc. U. S. Nat. Mus., 1893, )). .S51. Prelimi-

nary description in "The Nautilus," 1892.
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Boca (le los Piedras {l^o. 32505, U. S. N. M.); Cape St. Lucas (No.

32506, IT. S. N. M.), and olsewhere in the Gulf region.

Family Neritid^.

NERITA SCARKICOSTA, ]..iiiiarck

Several examples.

Pichilinque Bay; Santa Margarita Island, Albatross; Common also

at the Galapagos Islands. Often of very large size; varies much in

elevation.

NERITA BERNHARDI, R e c 1 n z .

Abundant.

Tres Marias; also Mulege Bay (Nos. 32702, 60337, U. S. N. M.), where

it is exceedingly numerous; also at Pichilinque Bay, BallenasBay, and

Margarita Island, Albatross. Common at Panama.

NERITINA PICTA, Sowerby.

Common.
La Paz; Loreto, and elsewhere in the Gulf; frequently exhibits very

beautiful color varieties; extends up the outer coast of Lower Cali-

fornia, and south to Panama and beyond. Pichilinque Bay, Albatross,

Superfai^il^r ZY&OBR.A^:NrCHIA.TA..

Family Fissurellid^.

FISSURELLA NIGROCINCTA, Carpenter.

One example. Gulf of California (No. 50241, U. S. N. M.).

FISSURELLA VOLCANO, Reeve.

= F. ornata, Nittall.

Abundant,

Tres Marias (No. 481G6, U. S. N. M.). San Juanico, Gabb (No. 48165,

U. S. N. M.); Ballenas Bay, Albatross; Ventosa Bay, Tehuantepec,

Sumichrast (No. 60440, U. S. N. M.). Though darker colored than the

more northerly Monterey specimens of F. volcano, which are nearly

white inside and show more or less of a reddish or pinkish color exter-

lially, I regard the specimens from the two localities as belonging to

the same species. Specimens in the collection from intermediate points

seem to connect them.

FISSURIDEA MURINA, Carpenter.

Several examples.
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Tres Marias; La Paz, Forrer. Not uncommon elsewhere in and
around the Gulf.

[This is the Glyphis densiclathrata of Californian conchologists, but

not of Keeve; G. saturnalis of Pilsbry (Nautilus, v., p. 105), not of Car-

penter, and G. densiclathrata var. murina of Carpenter.—W. H. D.]*

FISSURIDEA IN^QUALIS, S o w e r 1) y .

= Glyphis inrnqualis, Sowerby.

Frequent.

Tres Marias (Maria Madre), numerous, Fisher (No. 48191, U. S. N. M.);

La Paz, Fisher, and Forrer.

FISSURIDEA IN^QUALIS.

Var. =; PICA, Sowerby.

One example. Tres Marias (No. 48190, U. S. N. M.),

FISSURIDEA ALTA, C. B. Adams.

^Glyphis aha, C. B. Adams.

Five specimens. Tres Marias (No. 48195, U. S. N. M.); also Panama,

Bridges (No. 48194, U. S. N. M.).

Siaperfainily EOPLACOPTTORA..

Family Ischnochitonid^.

ISCHNOCHITON CLATHRATUS, Reeve.

=Lepidopleti,ru8 peetinulatus. Carpenter, Mss. and of authors.

Numerous examples.

Assunciou Island (No. 58852, U. S. N. M.) ; Todos Santos Bay, Hemp-
hill (No. 58779, U. S. N. M.); Lower California (Nos. 58805, 125596, U. S.

N. M). Besides the above the collection has been enriched by a fine

series of this species from Mr. Hemphill, who collected them along the

ocean shore of the peninsula.

ISCHNOCHITON MACANDREI, Carpenter.

=C. muscarius, Reeve, fide Carpenter.

One specimen, imperfect.

Mazatlan (No. 58879, U. S. N. M.). The foregoing was determined by

Carpenter ; it is quite rare in collections.

ISCHNOCHITON (STENORADSIA) ACRIOR, Carpenter.

Six examples.

San Juanico (No. 58710, U. S. N. M.), also same place (No. 58750, U. S.

* Dall in Proc. U. S. Nat. Museum, Vol. xiv, p. 197-198.
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K M.); the first collected by the late Dr. Gabb in 1867j the last by Mr.

Fisher, who also collected it in Magdnlena Bay (No, 58845, 11. S. N. M.).

The National Mnseum contains, in addition to the foregoing, a very

fine series collected by Mr. Henry Hemphill on the outer coast of Lower
California.

PALLOCHITO^ LANUGINOSUS, Carpenter.

Two examples. Loreto (No. 58863, TI. S. N. M.) Gabb.

CH^TOPLEURA BEANII, C a r p e n t e r

.

One examide.

Mazatlan (No. 58874, U. S. N. M.), off of Patella mexicana; it was deter-

mined by Dr. Carpenter.

Family L o p h y r i d^

.

CHITON ALBOLINEATUS, Sower by.

Several examples.

Mazatlan (No. 59230, U. S. N. M.), collected by Henry Edwards

;

also three specimens Stearns collection (No. 58765, U. S. N. M.), Todos

Santos Bay, Lower California.

A very distinct and beautiful species. Reported also from Acapulco.

This species shows considerable variation in color markings, some

plates being unicolored, others on the same individuals beautifully

picked out with white.

Superfamily OPSlCHlTOlSriA..

Family M o p a i. t i d ^

.

ACANTHOCHITES EX(^lTISIT[rS, P i 1 s b r y

,

Several examples.

Los Animas Bay (No. 58826, U. S. N. M.) very large specimens (Nos.

58874, 58829, and 58828, U. S. N. M.). A fine series of these extraor-

dinary forms all from the same locality, of a delicate lightish sea-green;

a beautiful variety of a pale salmon-color or re<l(lish-buff is illustrated

by one example (No. 58830, U. S. N. M.); the branches or tufts of long-

fibrous spiculte resemble spun glass. This remarkable form is rarely

met with in collections and its exact habitat has heretic)fore been uncer-

tain. Pichilinque Bay, one example on Marf/aritipkora Jimhriata, Alba-

tross.

To facilitate reference, the sj»ecies above listed as occurring at the

Tres Marias Islands have been brought togetiier on j). 203.
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MOLLUSKS OF THE TEES MARIAS ISLANDS.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Mytilua ruiiltiformis, Cpr.

Byssoarca mutabilis, Sby.

Venericarclia flammea, Mich.

Cardita crassa, Gray.

Chione undatella, Sby.

Psammobia regulaiis, Cpr.

Orthalicus imdatiis, Brug.

O. Tindatus var. = ? O. melanochei-

lu8, Val.

Siphonaria lecaniimi, Phil.

Conns Dalli, Stearns.

Conns vittatus, Lam.
Conns purpurascens, Brod.

Conns gladiator, Brod.

Conns brnnnens, Wood.
Conns brnnnens var. =tiaratns, Brod.

Conns nnx, Brod.

Oliva vennlata, Lam.
Oliva splendidnla, Sby.

Olivella cyanea Reeve, var.

Harpa crenata, Rnmph.
Solenosteira modificata, Rve.

Mitra lens, Wood.
Lencozonia cingnlata, Lam.
Latirns ceratns. Wood.
Nassa corpulenta, C. B. Ad.

Nassa Inteostoma, Brod and Sby.

Columbella fuscata, Sby.

Anachis coronata, Sby.

Nitidella cribraria, Lam.
Meta cedonnlli, Rve.

Strombina macnlosa, Sby.

Chicorens palma-rost© mexicana,
Stearns.

Pnrpnra patula, LinniBus.

Pnrpnra columellaris, Lam.
Monoceras tnberenlatnm, Gray.

Monoceras liignbris, Sby.

Rhizochilns, nnx, Rve.

Triton vestitnm, Hds.

Cassis vil)ex-mexicana, Stearns.

Levenia coarctata, Sby.

Oniscidia tubercnlosa, Rve.

Cyprtea isabella-mexicana, Stearns.

Cyprjea albuginosa, Mawe.
Cyprtea arabicula, Lam.

45. Trivia sangninea, Graj'.

46. Trivia radians, Lam.
47. Trivia pnlla, Gask.

48. Pustnlaria pnstulata, Lam.
49. Strombus galeatns. Wood.
50. Cerithium niacnlosnui, Kien.

51. Cerithinm incisnm, Sby.

52. Clava gcmmata. Hinds.

53. Modulus cerodes, A. Ad.

54. Modulus disculns, Phil.

55. Modulus catennlatns, Phil.

56. Petaloconchns macrophragma, Cpr.

57. Littorina conspersa. Phil.

58. Torinia variegata, Lam.
59. Crucibnlnm imbricatnm, Sby.

60. Crncibulum spinosum, Sby.

61. Crepidnla nngniformis. Lam.
62. Crepidnla dorsata var. ligulata, Ged.

63. Galerus mamillaris, Brod.

64. Amalthea barbata, Sby.

65. Amalthea serrata, Cpr.

66. Natica excavata, Cpr.

67. Natica zonaria, Cpr.

68. Natica Pritchardi, Fbs.

69. Lunatia otis, Brod and Sby.

70. Lnuatia otia var. fnsca, Cpr.

71. Neverita Recluziana, Rve.

72. Acmaja pediculns, Phil.

73. Acmsea fascicnlaris, Mke.

74. Acmsea discors, Phil.

75. Acmsea atrata, Cpr.

76. Scurria mesolenca, Mke.

77. Scni-ria mesolenca var. ?= vespertina,

Rve.

78. Patella Mexicana, Brod and Sby.

79. Phasianella perforata. Phil.

80. Senectns squamiger, Rve.

81. Callopoma tluctuosns, Wood.
82. Chlorostoma gallina, Fbs.

83. Omphalius globulus, Cpr.

84. Nerita Bernhardi, Reclnz.

85. Fissnrella volcano, Rve.

86. Fissuridea murina, Cpi".

87. Fissuridea iuiequalis, Sby.

88. Fissuridea inii^qualis var. pica, Sby.

89. Fissuridea alta, C. B. Ad.

It will be seen that the tbrejioiiig segregation includes 89 species and
varieties of the 204 contained in the general catalogne. The island list

is apparently small compared with the latter, and still smaller when
compared with the number of species known to exist in the Mazatlaii

and Panama province. It should, however, be borne in mind that no

special eflbrt was made to investigate the Mollusk fauna of the Tres

Marias and that the species collected in this little group of islands
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were incideutally obtained, or the random collections made, during a

very brief stay. Some of the foinis are quite rare; these, together with

the probability of obtaining other equally rare and desirable species,

and the presumption that by systematic search a very large addition

may be made to the number now known as occurring, offer a promising

return to whoever will make a thorough exploration of these islands.

The following papers, published chiefly in the Proceedings of the U.

S. National Museum, will be found to contain more or less information

relating to the distribution of the species above recorded, as well as to

many others that occur on the west coast between Point Conception,

California, and the South American coast as far south as 7° 30' S

:
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NOTES ON A JAPANESE SPECIES OF KEED V\ AKBLEK.

By Leonhard StejnegtER.

In a recent paper on a collection of Japanese birds submitted to me
for examination by the authorities of the Science College Museum,

Tokyo,* I described what I considered a new species as LocusteUa

hondoensis. At that time the volume for 1889 of the Proceedings of the

Zoological Society of London belonging to the Museum was at the Gov-

ernment bindery, and consequently inaccessible to me. Since the publi-

cation of the above description, however, I have had access to another

copy and tind that the naming of this species had already been antici-

pated by the late Dr. L. Taczanowski, Three males in greatly abraded

plumage, collected near Chemulpo, Korea, on July 15, 1887, were at first

recorded by him as LocusteUafasciolata. t The following year, however,

he corrected this mistake and named the birds Locustella pleslxei in

honor of Dr. Th. Pleske, the distinguished director of the zoological

museum of the St. Petersburg Academy of Sciences.

Notwithstanding the fact that his types, as stated, were adult birds

in greatly abraded plumage and that mine (Sc. Coll. Mus., No. 1060) is

a young bird, the description furnished by Dr. Taczanowski is sufficient

to warrant the conclusion that the two names refer to the same species.

It will be noticed, however, that Taczanowski lays considerable stress

upon the alleged larger size of L. pleskei as compared with L. ochoten-

sis, while, on the other hand, I have regarded them as practically of the

same size; but it must be remembered that my bird was a young one,

while Taczanowski's types were adult males, and that on account of

the abraded state of their wings and tail he allowed for their consetjuent

smaller dimensions.

To supplement the measurements given by mef so as to make them

more comparable with the dimensions given by Taczanowski, I may
state that in the type of L. hondoensis the bill from tip to angle of

mouth measures 185 mm., and from tip to nostril 105 mm., consequently

* Proc. U. S. Nat. Mus., xvi, 1893, No. 957, p. 633.

tProc. Zool. Soc, London, 1888, p. 455.

i Proc. U. S. Nat. Mus., xvi, 1893, p. 635.

Proceedings National Museum, Vol. XVII—No. 997.
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agreeing pretty closely with Taczauowski's data, especially if we bear

in mind what an unreliable measurement the former is.

It will be remembered that in my description I stated that the bird

in question probably belongs to that group of the genus which has no

subapical blackish bar across the tail-feathers, the specimen at my
command showing no trace of it, but that I did not venture to be posi-

tive about it, as the character is less developed in young birds than m
the adults. As Taczauowski's description contains no mention of any

subapical black bar, I take it now for granted that the species has none,

and the character may be inserted in the diagnosis.

From the above it follows that the Japanese bird must stand as

LocHstella pleskei, Taczan., with the following synonymy:

1888.

—

Locustella fasciolata, Taczaxowski, Proc. Zool. So<!., Loudon, 1888, p. 455
(not of Gray).

1889.

—

Locustella plcskei, Taczanowski, Proc. Zool. Soc, London, 1889, p. 620.

1893.—LocH8<e?/a hondoensis, Stejnegkk, Proc. U. S. Nat. Mus., xvi, 1893, No. 957,

p. 633.



A KEYIEW OF THE FOSSIL FLORA OF ALASKA, WITH
UESCRIPTIONS OF NEW SPECIES.

By F. H. Knowlton,
Assistairt Curator of the Department of Fossil Plants,

I HAVE recently had occasion, in stndyiug a collection of leaves from

Herendeen Bay an<l interglacial wood from beneath the Muir Glacier,

to go over all of the literature relating to the fossil flora of Alaska. As
the literature is somewhat widely scattered, a list of all the species of

fossil plants heretofore reported from Alaska was compiled as a matter

of personal interest and convenience. This was used in determining

the collections above mentioned, but after completing the identifications

and descriptions of new species detected it was decided to present, in

connection with them, a complete compilation of the fossil flora. It

was done also Avith the hope that it might stimulate further investigation

of the paleobotany, for from what we know of the distribution of the

plant-bearing beds, some of which are represented by single examples,

much must remain to be accomplished. This is further shown by the

fact that every collection contains a good proportion of new species.

I have first prepared an historical review of works and papers relating

to the fossil flora of Alaska, which incidentally shows the geograj)hical

distribution of the plant beds. This is followed by a systematic enu-

meration of the fossil plants, with descriptions of the new species from

Herendeen Bay, a table showing the distribution of the plants in other

parts of the world, and finally a discussion of the geological age of the

beds as indicated by the plants.

HISTORICAL REVIEW.

One of the first accounts of fossil plants in Alaska is given by Dr. C.

Grewingk* in his classical history of the Northwest coast of America.

This, however, is in the main a compilation, but the sources from which

he derived his information are obscure, and I have not been able to find

them. It is hardly probable that if found they would prove of much
value. He reports coniferous wood from the islands of Kadiak and Unga
and the Alaskan peninsula, and dicotyledons {Alnus) and conifers

* Beitrag zur Kennt. d. Orographischen u. Geognostischen Beschafifenheit d. Nord-

West Kiiste Amerikas niit Auliegenden Iiiseln. Verhandl. d. Russ-Kais. Mine-

ralog. Gesell. St. Petersb. 1848-1849, St. Petersb., 1850, pp. 41, 9.3. 97, 124

Proceedings Kational Museum, Vol. XVII—No. 998.
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(Taxodium) from Tschujjatsk (Gook Inlet) and Uualascbka. He also

mentions a fern from Unga which he supposed to have some resemblance

to Neuroptcris acutifolia. It is probably the same as O.smuiida Dorosch-

Acianfl of (loppert, as there is no Carboniferous known from Unga.

A year later, Grewingk again referred* to fossil plants in Alaska,

especially to the fossil trunks on Unga Island, but nothing beyond this

appears to have been noticed.!

In 1861 Groppert reported | upon a small collection of fossil plants

obtained in August, 1859, by Lieut, v. Doroshin§ from the islands of

Kadiak (lat.57^o), Uyak|| (lat.57io), Atka^] (lat.52o),and Kootznahoo**

(lat. 57^o). The last of these, Kootznahoo, is in the vicinity of or is

a part of Admiralty Island, near Sitka. It afforded 2 species of

dicotyledons and a single conifer. Goppert enumerated 11 species,

from the couibiued localities, a number of whi(;h were new, but did not

give descriptions of them.

In 1866 this same collection was again referred to by Goppert,tt but,

unfortunately, the descripticnis were not even then supplied, and con-

sequently most of the names of new species remain nomina nudu.

In December, 1867, Prof. Oswald Heer, of Zurich, wrote a letter

relating to Alaskan plants to Prof. A. E. jS'ordenskiold, in Stockholm,

which was published in the following year.J| It was an enumeration of

the plants brought back by Furuhjelm, and may be considered as an

outline of Heer's larger work which appeared in 1861). The plants are

arranged according to localities and most of the new si)ecies briefly

characterized.

In many respects the most important paper on the fossil plants of

Alaska was Heer's Flora Fossilis AlasJcana,^ which was published in

1869. It was based, as stated above, upon collections brought back by
Hjalmar Furuhjelm, of Helsingfors, Finland, who, as governor of the

*Heidlb. Jahrb. Lit., 1851. p. 235.

tFor the inodera desiguatious and orthograplij' of Alaskan localities 1 am greatly

indebted to Mr. Marcus Baker, of the IT. S. Geological Survey.

tUeber d. Tertiiirfl. d. Polargegeudeu : Abbaudl. d. Schles. Gesell. f. Vaterliiiid-

Cult., 1861, Heft. II, pp., 201-204.

This pai)er is also published under the same title in Melanges Physiijue et Ohimi-

ques tires du Bulletin de I'Acad. Imp. des sc. de St. Petersbourg. Tome iv, 1860-61,

St. Petersb., 1861, pp., 695-712.

§Tliis name is veritten Doroschkin by Goppert, but is an obvious German rendering

of the Russian DorosMn.

IIThis is probably from a bay of this name on the northwest coast of Kadiak, but

as there are several unnamed islands in this bay it is possible that it may be one of

them.

1[This was written Atha by Goppert, but Atka is the modern spelling.

"* Given as Hudsnoi by Goppert, which is one of the earlier of the many renderings

of the word Kootznahoo.

ttAbhandl. d. Schles. Gesell. f. Vaterlllnd-Cnlt. 1865-'66. Breslan, 1867, p. 50.

it Utdrag nr ett bvef af Professor Oswald Heer rovande fossila vexter fran Nord-

vestra Amerika, insauilade af Bergmiistareii Hj. Furuhjelm. Of\cr8igt af Vetens-

aps-Akad. Forhandl. 1868. No. 1, pp. 63-68.

iJ^Kongl. Svenska Vetenskaps-Akad.Haudl. Vol. via, No. 1, 1869, pp. 1-41, PI. i-x.
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Russian-American possessions, resided for nearly ten years in Alaska.
He made, it appears, a very large (3ollection, most of wliicli was lost on
the Mexican coast by the stranding- of the ship in which they were
being sent home. The specimens which finally leached Europe were
obtained from tlie island of Kuiu,* near Sitka, and from the east side

of Cook Inlet, a i)art coming from English Bay, now better known as
Port (Iraham (lat. 59021'; hmg. 1510 52'), and the rest from near a
small streani knoAvn as the Neniltschik (lat. (>0o 9'). Tlie latter place
is about 50 miles north of Port Graham. This paper enumerates 56
species, of which number 19 were then new to science.

In 1871 Eichwaldt made a re-examination of the i)lants collected by
Lieut. V. Doroshin that had first been studied, as above iminted out, by
Goppert in 1861. Goppert, it will be remembered, did not give figures

or descriptions of these plants in his pai)er. These were supplied by
Eichwald, who also made use of Heer's Flora Fossilis AlasJcana in

working over the collection. He enumerated 9 species, 3 of which were
newly named, although they had been recognized by Goppert or Heer.

Eichwald also gave a list of the species reported froin all parts of

Alaska by Heer.

In 1882, Lesquereux published a paper entitled "Contributions to

the Miocene Flora of Alaska,"| which was based upon material brought
back by Dr. William H. Dall, then of the U. S. Coast and Geodetic
Survey. The plants, which according to Lesquereux, were finely pre-

served, came from Coal Harbor, Uuga Island; Kachemak Bay, § Cook
Inlet, and Chignik Bay, Alaskan Peninsula (Lat. 56^o), It enumer-
ated 21 species of which 7 Avere regarded as new to science. This

paper was republished but without the illustrations, in Lescpiereux's

"Cretaceous and Tertiary Floras," 1883, pp. 257-263.

In 1882, Dr. J. S. Newberry also described new species of fossil

plants from Alaska in his i)aper entitled "Brief Descriptions of Fossil

Plants, Chiefly Tertiary, from Western Kortli America."
|| They were

collected by Capt. Howard, U. S. Navy, in Cook Inlet, and Admiralty
Inlet, ^] and by the U. S. S. Saginaw, in the Kootznahoo Archipelago
(Lat. 570 35', long. 134© i<)'), the last on February J8, 1869. The figures

illustrating these plants were prepared and the plates have been

engraved and printed since 1871, but have not yet been formally issued.

They were designed to form the illustrations of a monograph of the

Hayden Geological Survey for which the text was never supplied.

A posthumous work, which will embrace them, is being prepared by

* Written Euju by Heer.

t Geognostisch-Palipoiitoloyiaclic Hemerkiiujjen (iber die Halbiusel Maugischlak
ti. die Aleiitisoben Inselii. St. Petersb., 1871, ]»i). 107-116, PI. iv.

tProc. U. S. Nat. Mus., vol. v, 1882 (1883), pp. 443-449, PI. vi-x.

^ Often called Chngachik Bay and so written by Lcsquerenx.

II
Proc. U. S. Nat. Mn.s., vol. v, 1882 (1883), pp. .->02-514.

51 This is pre8nmnl)]y an error for Aibniralty Island, there being no inlet of this

name in Alaska.

Proc. N. M.94 14
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Dr. Newbeirv's successoi', Dr. Arthur HoUick, of Columbia College.

They are quoted in tlie present paper as "Plates."

In 1887, Lesquereux published a i)aper entitled "List of Recently

Identified Fossil Plants belongini;: to the U. S. ISTational Museum, with

descriptions of several New Si)ec'ies."* This comprised a large amount
of material that had been accumulating in the department of fossil

plants since the founding of the Smithsonian Institution. Among
them were a few species recorded as having been collected in the vicin-

ity of Sitka, by E. W. Nelson, f and at Cape Lisburn by H. D. Woolfe.

The si)ecimens from the latter place appear to have been a part of the

collection that was described from the same locality in the following

year, they having been accidentally separated.

In 1888, as stated above, Les(|uereux published X an enumeration of

plants obtained at Cape Lisburn by H. D. Woolfe. This collection

included 10 species of which number only one was regarded as new to

science.

The last paper dealing with pre-glacial fossils is one by Felix § in which

he describes two si)ecies of silicified wood. The one obtained by Dr.

Krause of Berlin on a basiilt mountain south of Dana/ika
|| and the other

from Copper Island, 1| a small island iji the Southwestern part of the

Beiing Sea.

Mr. F. H. Herrick is the only one, so far as 1 now know, who has iden-

tified any of the iuterglacial wood. His paper, "Microscopical Exami-

nation of wood from the Buried Forest, Muir Inlet Alaska" is published

as Supplement iii to Harry Fielding lieid's paper "Studies of Muir

Glacier, Alaska."** Mr. Herrick identified the wood submitted to him

with the tide-land spruce {Picea Sitchcnsis, Carr.) now living about the

glacier.

A number of i)ieces of wood from the buried forest Muir Glacier,

obtained in 1892 by Mr. Keid, were submitted to me for examination.

The report on them will be published also as an appendix to Mr. Reid's

paper, soon to appear in the National Geographic Magazine. The spe-

cies observed are recorded in their i)roper systematic position in the

present paper.

The latest work dealing with fossil llora of Alaska, and this only

incidentally, is the U. S. Geological Survey correlation paper on the

* Proc. U. S. Nat. Mus., Vol. x, 1887, pp. 21-46, pi. i-iv.

1 1 am iuformed by Mr. Nelson that he never visited Sitka and did not bring back

any fossil i)bints from Alaska. This throws donbt on the specimens so recorded,

and their locality, and collector remains nnknown. I have retained them, however,

as recorded by Lesqnerenx.

IProc. U. S. Nat. Mns., Vol. xi, 1S88, pp. :n-33, PI. xvi, Figs. 1-6; x, Fig. 4.

^ Zeitschr. d. I), geol. Gesell. Vol. xxxviii, 1886, pp. 483-48.').

II
Fifty miles north of the head of Lynn canal, in Sontlnvestern Alaska.

^This is really extra-limital, but has been inclndrd as being mon; nearly related to

the Alaskan i)rovince than to any otlun-.

** National Geographic Magazine, Vol. i\', 181);5, pp. 75-78, ligs. 4, 5.
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I^eocene by Dr. Wm. H. Dall and G. D. Harris.* These autliors review
at length all fossil-bearing horizons in Alaska, and on a map accom-
panying the work have colored each locality geologically. They sjieak

of plant beds in various places.

Herendeen Bay, the locality aftbrding the specimens that form the

basis of this paper, is on the northern side of the Alaskan Peninsula
and forms a branch of Port Moller (Lat. 55o 40'^ long. lOOo, 40' i.)
The plants were collected July 28, 1890, by Mr. Charles H. Townsend,
resident naturalist of the U. S. Fish Commission Steamer Albatross.

Mr. Townsend has furnished the following copy of his notes relating

to their occurrence

:

July 28, 1890.—In making ;i tramw.ay to the new coal mine jnst opened here (Heren-
deen Bay), one of the slaty cuttings exjiosed a largo deposit of fossil leaves and ferns,

about a mile from the beach, at the head of a little valley among the hills and within
a few hundred yards of the mine itself. We visited the place twice and succeeded
in getting a considerable quantity of specimens. Coal veins crop out in several

places in the region of this bay. The first output of the new mine is now being used
in the furnaces of the Albatross, but it is from near the surface and rather slaty.

Mr. Townsend further adds:

The country is mountainous and treeless, but covered with bushes and smaller

vegetation. It is in general volcanic and there are lofty peaks, one of which, PaY-
loff, has been seen smoking.

The material in Avhich the plants are in'eserved is a fine argillaceous

sandstone, very well fitted for retaining the impressions. The vegetable

remains are in most cases very numerous, even on small fragments of

matrix.

SYSTEMATIC ENUMERATION OF SPECIES.

ALtI.E.

CHONDRITES FILICIFORMIS, Lesquereux.

Lesqieueux, Proc. U. S. Nat. Mu.s., Vol. xi, 1888, p. 32, PI. xvi, tig. l.t

Cape Lisburn ; H. I). Woolfe.

CHONDRITES HEERI, Eichwald

EicHWALD, Geognost.-Paheontolog. Bemerk. ii. Halbinsel Mangischlak und
Aleutischeu Inseln, St. Petersb. 1871, p. Ill, PL iv, fig. 1.

Chondrites sp. Hekr, F1. Foss. Alask., p. 21, PI. x, fig. 5.

Kachemak Bay; H. ruruhjelm.

The specimens at Heer's disposal were not regarded by him as of

sufficient distinctness to permit of specific determination. He remarks
that it appears very similar to C, Uasinus of the Swiss Tertiary, and also

resembles forms in the Trias and especially C. Targionii of the older

Molasse. Eichwald, however, had secured better material and took

the opportunity to confer Heer's name upon it. Eichwald's specimens

were preserved on the same kind of dark carbonaceous shale as Taxo-

*Bull. U. S. Geol. Survey, No. 84, pp. 232-268, PI. in.

tThe bibliographical citations refer exclusively to the occurrence of the various

species in Alaska, and are not to be regarded as indicating tlie synonymy.
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dium Tinajorum aud he hence regarded the species as belonging to the

Miocene, snggesting tliat it may have been a transition form from the

Cretaceous.

EQTTISETACE^:.

EQUISKTIIM GLOBULOSUM, L es (j u e r eiix .

"

LKSi^CKHKl'x, Proc. U. 8. Nat. Mus., Vol. v, 1882 (1883), p. 444; Cret. and Tert.

Fl.. p. 222, PL XLViii, fi,t,r. 8.

This species was obtained by J)r. Wni. H. Dall, but tlie exact locality

is not given. As tlie only localities from which he obtained fossil plants

were Cook Inlet, Unga Island, and Chugachik Bay, it most probably

came from one of these. It was also obtained in the Bad Lands of

Dakota, from which specimens the above-mentioned figure was made.

CALAMITES AMBIGUU8, E i <; h w aid.

EiCHWALL), Gcogiiost.-Palaiontolog., Benierk. ii. Halbiusel Maugischlak und

Alentischen Inseln, St. Petersb., 1871, p. 114, PI. iv, fig. 9.

Northeastern coast of Alaska north of Cape Jaklok, and south of a

small stream of that name; Eichwald.

This is a small fragment only 2 inches long aiul 1 inch wide, showing

12 longitudiuiil ribs. It appears to prove, if it is really a calamite, the

presence of true Carboniferous strata in Alaska, but it is so very frag-

mentary that I can not but look upon it Avith question. Goppert, who

first recognized its nature, also claimed to have observed leaves of

Sigillaria, but this, too, reciuires confirmation.

FILICES.

PECOPTERIS DENTICULAIA, H-eer.

LESt|UKKi'U:x, Prof. r. S. Nat. Mus., V(d. xi, 1888, \t. 32.

Cape Lisburn; H. D. Woolfe.

PTERIS SITKENSIS, H c e r .

HicKii, Fl. FoHs. Alask., ]>. 21, PI. i, fig. la; Eichwald. Geognost.-Palii'oiitolog.,

Beinerk. ii. Halbiusel Maugischlak, uud Aleutischeu luselu, 8t. Petersb.,

1871, p. 112.

Island of Kuiu, near Sitka; H. Furuhjelm.

OSMUNDA DOROSCHKIANA, Goppert.

GOPPKKT, Abhandl. d. Schles. Gesell. f. Vaterliiud- Cult., 1861. Pt. ii, p. 203;

EuHWALD, Geognost.-Pala'outolog., Bemerk. ii. Halbiusel Maugischlak, uud

Aleutischeu luselu, p. 112, PI. iv, figs. 2, 3.

Osmvjida Torelli, Heek, Lesquekeux, Proc. U.S.Nat. Mus., Vol. v, 1882 (1883 ^,

p. 444, PI. VI, figs. 3-6.

Unga Island; Lt. v. Doroshin. Coal Harbor, Unga Island; Dr. Wm.
H. Dall.

This species was named by (iiippert (1. c.) but not adequately de-

scribed. It must, liowever, be the same as tlie 0. Torelli^ of Lesque-

reux, from the same place, since both these q,uthors speak of the numer-
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ous detached leaflets, occiiiTiug embedded in bowlders of carbonate of

iron. Lesquereux describes it as follows

:

" Most of the leaflets are simple, not lobate, oblong, or ovate-lanceolate

entire or merely crenulate on the borders by the impressions of the

veins. These leaflets are rarely preserved entire; the borders are often

lacerated; they vary from 3.5 cm. to 6 cm. long and 1—2.5 cm. broad.

They evidently represent leaflets from Osmunda.""

I have ventured to restore (xoppert's name, which until now has

been a mere nomen nudum, for it is almost beyond question the plant

that he gave the name to.

ASPIDIUM OER.STEDI, Heer.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi, 1888, p. 32.

Cape Lisburn ; H. D. Woolfe.

ASPLENIUM FOERSTERI, Debey and E tti ii<jh ausen.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi. 1888, p. 32.

Cape Lisburn ; H. D. Woolfe.

ASPLENIUM DICK80NL\NUM, Heer.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi, 1888, p. 32.

Cape Lisburn; H. D. Woolfe.

CONIFER.^..

PINUS! STARATSCHINI, Heer.

Lesquereux, Proc. U. S. Nat. Mus., Vol. xi, 1888, p. 32.

Cape Lisburn ; H. D. Woolfe.

PINUS, species.

Heer, F1. Fobs. Alask., p. 23, PI. i, lig. 11.

Port Cxiaham; H. Furuhjelm.

SEQUOIA LANGSDORFII, (Brongniart) Heer.

Heer, F1. Fobs. Alask.. p. 23, PI. i, lig. 10.

Port Graham and ]!^eniltschik; H. Furuhjelm. Herendeen Bay;

Chas. H. Townsend.

There are a considerable number of specimens in the collection from

Herendeen Bay that are referred with little hesitation to this species.

They are seemingly very well preserved, but when examined closely it

is found to be difficult to make out the manner of attachment of the

leaves. They much resemble some of the branchlets of Taxodium dis-

tichum miocenum with which they are abundantly associated, but by a

study of certain exceptionally well-preserved specimens it is found that
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the leaves are decurrent, wliicli clearly separates them from Taxodium.

No cones belonging" to conifers were found.

SEQUOIA SPINOSA, Newberry.

Nkwrerry, Proc. V. S. Nat. Mus., Vol. v, 1882 (1883), p. 504; Plates, PI. Liii.

figs. 4, .5, ined.

Cook Inlet, Capt. Howard, U. S. Navy.

This species is described as follows, by Dr. Newberry:
" Branches slender, foliage open, rigid ; leaves narrow, acute (acicular),

arched upward, appressed or spreading, spirally divergent; staminate

flowers in slender terminal araents 2 inches long, two lines wide,

anthers few, under peltate connective scales; cones ovate or subcyliu-

drical, composed of rhoinboidal or square peltate scales."

The manuscript name on the plates above mentioned is 8. acicularis,

but this is an obvious error.

TAXODIUM DISTICHUM MIOCENUM, H e e r.

Heer, F1. Foss. Alask., p. 21, PI. i, fig. 6; iii, fig. lie; iv, fig. 5/. c.

Port Graham and Neniltschik; H. Furuhjelm. Near Sitka; Lieut, v.

Doroshin. Herendeen Bay; Chas. H. Townsend.

TAXODIUM TINAJORUM, Heer.

Hekr, IT. Foss. Alask., p. 22, PI. i, ligs. 1-5.

Port Graham ; H. Furuhjelm.

TAXODIUM TINAJORUM, H e e r; var.

EiCHWALD, Geognost.-Pal.TRontolog. Bemerk. ii. Halbinsel Mangischlak und
Aleiitischen luselu. St. Petersb., 1871, p. 116, PI. iv, fig. 4.

Port Graham (English Bay) and Neniltschik; Lieut. H. v. Doroshin.

"The needles are 6 lines long, 1 line broad, and stand 2 lines from

each other. Tlie thickness of the leaf-bearing twig is hardly 1 line,

being scarcely the width of the leaves."

This form dift'ers from the typical form, according to Eichwald, by

the smaller leaves j)laced at a greater distance from each other and

by the well defined midrib.

GLYPTOSTROBUS EUROPiEUS, (Bronguiat) Heer.

Heer, F1. Foss. Alask., p. 22, PI. i, fig. 7 b-f; iii, figs. 10, 11.

Kuin Island, near Sitka; Lieut, v. Doroshin. Neniltschik; H.

Furuhjelm. Herendeen Bay ; Ohas. H. Townsend.

TAXITES OLRIKI, Heer.

Heer, F1. Foss. Alask., p. 23, PI. i, fig. 8; ii, 5b.

Port Graham; H. Furuhjelm.
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THriTES (CHAM.ECYPAKIS) ALASKENSIS, Ecsquoreux.

Lksqikreix, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 445, PI. vi, fi<,r8. 7-9.

Coal Harbor, Uiiga Island; Dr. Win. IT. Dall.

GINKGO MULTINEKVIS, Uoev.

Lksqukrkux, Proc. U. S. Nat. Mus., \'ol. xi, 1888, p. 31, PI. xvi, fig. 6.

Cape Lisburn; II. I>. Woolfe.

GINKGO ADIANTOIDES, (Uiiy.-r) Ileer.

Lesquereux, Pi-oc. U. S. Nat. Mus., Vol. x, 1887, ]>. 35.

Sitka; E. W. Nelson (?).

A single small doubtful fragment from Ilereudeen Bay. Collected

by Clias. II. Townsend.

RAIERA PALMATA, H e e r.

Lesquerefx, Proc. U. 8. Nat. Mus.. Vol. xi, 1888, p. 31, PI. xvi, figs, 4, 5.

Cape Lisburn; H. I). Woolfe.

PICEA SITCHENSI8, Carr.

Herrick, National Geogr. Mag., Vol. iv, 1892, pp. 75-78, figs. 4, 5.

—

Knowlton,
Notes ou tlie Exauiiuatiou of a Collection of Interglacial Wood from Muir
Glacier, Alaska, ms.

Muir Glacier; Harry Fielding IJeid.

TSITGA MEKTENSIANA, Carr.

Knowlton, Notes on the Exaniination of a Collection of Interglacial Wood
from Muir Glacier, Alaska, MS.

Muir Glacier; Harry Fielding Keid.

CIJPRESSINOXYLON EKKATICUM, Mercklin.

Feux, Zeitsclir. d. D. geol., Gesell. Vol. xxxviii, 1880. p. 484.

Copper Island, southwestern part of Bering Sea; Dr. Krause.

PINITES PANNONICrS, (Unger) G o i)p t^ r t.ji..

GoppERT, Abliaudl. d. Schles. Gesell. 18B1, p. 203.—Heei!, F1. Fos . Alask., p. 23.

Southwestern end of Unga Island; Lieut, v. Doroshin.

PITYOXYLON INiEQUALE, Felix.

Felix, Zeitsclir. d. D. geol., Gesell. Vol. xxxviii, 1886, p. 483, PI. xii, fig. 3.

Basalt Mountain, south of Danaiiku; Dr. Krause.

CYOADACE.F.

ZAMITES ALA.SKANA, Lesquereux.

Lesquereux, Proc. U. S. Nat. Mus.. Vol. xi, 1888, p. 32, PI. x, fig. 10.

Cape Lisburn; H. D. Woolfe.
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PoDOZAMI'lES LATIPENNIS, H.ei.

LicstiUKKicrx, Proc. U. 8. Nat. Muh.. Vol. \i. ISSS, j.. 31, IM. xvi. (ij,'.s. 2,3.

Capo Lisbuiii; TT. D. Woolfe.

GRAMINE.^L

PHRAGMITES ALASKAN A, Heer.

Heeu, F1. Foss. Alask., p. 24, PI. i, tifjt. 12.

Port GraluiHi; H. Furubjelin.

POACITES TENIJE-STKIATUS, Heer.

Heer, F1. Foss. Alask., p. 24, PI. i, tig. 14; Eichwald, Geognost.-Paleontolog.

Bemeik. ii. Halbiusel Mangisclilak mid Aleiitischen Inselii. St. Pctersb., 1871,

p. 114, PI. IV, fig. 7.

Port Grrahaiu; H. Furubjelin. Ilereiuleen P>ay; Ohas. H. Townseud.

CAREX SERVATA, Heer.

Heer, F1. Foss. Alask., p. 24, PI. i, figs. 13, 13 c. d.

Port Graham ; H. Furuhjelm. Herendeen Bay; Ohas. H. Townseud.

CAREX, J^eaves of.

Lesquereux, Proc. U. S. Nat. Mns., Vol. x, 18S7, ]>. 36.

Sitka; E. W. Nelson (?).

It is possible that this may be the C. servata of Heer, but as it is

neither figured nor described I have retained it as probably separate.

ALISMACE^.

SAGITTARIA PITLOHELLA, Hear.

Heeu, F1. Foss. Alask., p. 25, Pl. i, fig. l.^>.

Neniltschik ; H. Furuhjelm.

SAGITTARIA, sp.'cies.

Lesquereux, Proc. U. S. Nat. Mns., Vol. x, 1887, p. 37.

Sitka; E. W. Nelson (?).

IRIDACE.4^:.

IRITES ALASKANA, L«^s(i uereux.

Lesquereux, Proc, U. S. Nat. Mus., Vol. x, 1887, p. 3R.

Cape Lisburn; H. D. Woolfe.

"Leaves thickish, linear-lanceolate, tubulose at apex, narrowed to

the base, falcate, iequi-nerved; median nerve obsolete; lateral nerve

broad, equal.

"The leaves are comparatively narrow ; the best preserved, appa-

rently nearly entire, is L"5 cm. long, 15 cm. broad in the middle; nerves
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about 1 mm. in width, not very prominent, equal, not separated by inter,

mediate veinlets, very distinct; surface smooth, covered by a thin

pellicle of coaly matter, some fragments showing- the tubulose point

and base. The median nerve is slightly marked in places."
" Comparing these leaves with those of cultivated species of Iris,

the essential characters, thickness of leaves, serration, etc., are the

same."

—

[Lesquereux.]

SALICACE^.

POPULUS LATIOR. Al. Br aim.

Hkeu, F1. Foss. Alask., p. 25, PI. ii, H^. 4.

Port Graham; H. Furuhjelm.

POPULUS GLANDULIFEKA, Al. Biaun.

Heek, F1. Foss. Alask., p. 26, PI. Il, ligs. 1, 2.

PortCrraham; H. Furuhjelm.

POPULUS BALSAMOIDES. (lopp.^rt.

Heer, F1. Fos8. Alask., p. 26, PI. ii, fig. 3.

Popuhis exima, Goppert, Tert. H. v. Schossuitz, j). 23; Abhandr. Schles., Gesell.,

1861, p. 203.

Port Graham; H. Furuhjelm. Kutznahoo near 8itka; Lieut, v. Dor-

oshin.
POPULUS ZADDACHI, Heer.

Heer, F1. Foss. Alask., p. 26, PI. ii, llg. 5a.

Port Graham; H. Furuhjelm.

POPULUS LEUCOPHYLLA, Uuger.

Heer, F1. Foss, Alask., p. 26, PI. ii, fig. 6.

Popuhis averifolia, Newby., Later extinct floras of North America, p. 65.

Eeported by Heer, but no locality given for Alaska.

POPULUS ARCTICA, He.^r.

Lesquereux, Proc. U. S. Nat.Mus. Vol. v, 1882 (1883), p. 447, PI. ix, fig. 2.

Chignik Bay; Dr. Wm. H. Dall.

POPULUS RICHARDSONI, Heer.

Lesquereux, Proc. U. S. Nat. Mns., Vol. v, 1882 (1883), p. 441, PI. ix, fig. 1.

Chignik Bay; Dr. Wm. H. Dall.

SALIX VARIANS, Goppert.

Heer, F1. Foss. Alask., p. 27, PI. ii. fig. 8; in, figs. 1-3.

Salix Wimmeriana, G()PPErt, Tert. fl. v. Schlossnitz, p. 26; Abhandl. Schles.,

Gesell., 1861, p. 205.

Port Graham and Neniltschik; H. Furuhjelm.

SALlX MACROPHYLLA, Heer.

Heer, Fl. Foss. Alask., p. 27, PI. ii, fig. 9.

—

Eichwald, Geognost.-Palaeontolog.

Bemerk. ii. Halbiusel Mangischlak und Aleutiscbeii Inseln. St. Petersb., 1871,

p. 113, PL IV, fig. 5.

Port Graham ; H. Furuhjelm.
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SALIX LAVATEKI, Heer.

Hker, F1. Fo88. Alask., p. 27, l'\. ii, lig. 10.

Port Graham; H. Fiirulijehn.

SALIX R.^ANA, Hper.

Lksqukkeux, Proc. U.S. Nat. Mu.s., Vol. v, 1882 (1883), p. 447, PI. viii, f\rr.Cy.

Cook Inlet; Dr. Wm. H. Dall.

SALIX INTEGRA, Gcippert.

GoPPERT, Al.haiKll. Schles. Gesell., 1861, p. 202; op. cit., 18fi7, p. 50.

Neiiiltscbik ; Lieut, v. Dorosliin.

SALIX MINUTA, new species.

Plate IX, fig. 1.

Leaf small, nearly circular (11 mm. long, 9 mm. wide), slightly heart-

shaped at base and very slightly pointed at apex ; margin entire below,

with few distant teeth in the upper portion; nervation very obscure,

consisting of 4-5 pairs of secondaries emerging at a low angle (40°),

thence curving along the borders.

This species is founded u]>on the single specimen figured, and it is

with much hesitation that it is described as new. The leaf appears to

have been rather thick and iirm as are some of the living species found

in polar lands.

It is possible that it may not belong to the genus Salix, but as it

approaches most closely to some of the forms of ;S', yolaris Wahlbg.,*

from the diluvial deposits of Spitzbergen, I have decided to describe

it under this genus, and wait for future discoveries to prove the truth

or error of this disposition. As stated above, the nervation is nearly

obsolete, and all that can be made out of the 4 or 5 pairs of secondaries.

The leaf is found associated on the same piece of matrix as speci-

mens of Taxodium distichum miocenum, Paliurus Golombi,Siu6. Zizyplms

Toumsendi.

Salix minuta was obtained at Herendeeii Bay by Mr. Charles H.

Townsend, of the U. S. Fish Commission uteamer Albatross. Type, No.

3701 U. S. N. M.

CUPULIFER^.

FAGUS ANTIPOFII, Heer.

Heer, F1. Fosa. Alask., p. 30, PI. v, fig. ia; vii. figs. 4-8; viii, fig. 1.

Port Graham; H. Furuhjelm.

*F1. Fo88. Arct., Vol. ii, Mioc. Fl. u. Fauna Spitzbergens, p. 90, PI. xvi, figs. 57,

59/.
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Five forms may be distinguisbed according" to Heer, embracing jP.

lancifolia, Heer,* F. pristina, Sap.,t and F. emarfjinata, Heer.

FAGUS MACROPHYLLA, Unger.

Hekk, F1. Fobs. Alask., p. 31, PL viii, fig. 2.

Port Graham; H. Faruhjelm.

FAGUS FERONl.E, U n g e r .

Heer, F1. Foss. Alask., p. 31, PI. vi, fig. 9.

Port Graham; H. Furuhjelm.

FAGUS DEUCALIONIS, Unger.

Lesquekeux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 447.

Kachemak Bay, Cook Inlet; Dr. William H. Dall.

CASTANEA UNGERI, Heer.

Heer, F1. Foss. Alask., p. 32, PI. vii, figs. 1-3.

Port Graham; H. Furuhjelm; Keku Island, Indian Archipelago!

QUERCUS PSEUDOCASTANEA, Goppert.

Hekr, F1. Foss. Alask., p. 32, PL vi, figs. 3-5.

Port Graham ; H. Furuhjelm.

QUERCUS FURUH.JELMI, Heer.

Heer, FL Foss. Alask., p. 32, PL v, fig. 10; vi, figs. 1, 2.

Port Graham; H. Furuhjelm.

QUERCUS PANDURATA, Heer.

Heer, FL Foss. Alask., p. 33, PL vi, fig. 6.

Port Graham; H. Furuhjelm.

QUERCUS CHAMISSONIS, Heer.

Heer, FL Foss. Alask., p. 33, PL vi, figs. 7, 8.

Port Graham; H. Furuhjelm.

QUERCUS DALLII, Lesqnoreux.

Lesquereux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 446, PL viii, figs.

2-5; Cret. and Tert. FL, p. 259.

Cook Inlet; Dr. William H. Dall.

CORYLUS MACQUARRII, (Forbes) Heer.

Plate IX, fig. 4.

Heer, FL Foss. Alask., p. 29, PL iii, fig. 9, iv, figs. 1-5, 8.

—

Eichwald, Geog-

nost.-Palseoutolog. Bemerk. ii. Halbinsel Mangisclilak uud Aleutischen

Inseln, St. Petersb., 1871, p. 113, PL iv, fig. 6.

Port Graham and Neniltschik; H. Furuhjelm. Kuiu Island near

*Heer: Ofversigt af Kongl. Vetenskaps Akad. Forhandl, 1868, p. 64.

tSaporta: Flore de Manosque; Ann. d. Sci. Nat., 1867, p. 69, PL vi, figs. 1-3.
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Sitka; Lieut, v. Doroshiii. Uiigji Lsland; Dr. William H. Dall. Her-

encleen Bay; Charles H. Townseud.

CORYLUS MACQUARRII vai. MACROPHYLLA, Heer.

Hkek, F1. Toss. Alask.. p. 30, PI. iv, Hj;s. (J. 7.

Port Graham: 11. Furuhjelin.

CARPINU8 (JKAN'DIS, Tnger.

Heer, F1. Foss. Alask., p. 29, PI. ii, fig. 12.—Lesqukrecx, Proc. IT. 8. Nat. Mus.,

Vol. V, 1882 (1883), p. 446.

Kacliemak Bay, Cook lulet; Dr. William H. Dall. Fort Graham; H,

Furuhjelin.

ALNUS KEFERSTEINII, ((iopi)ert) linger.

Heer, F1. Foss. Alask., p. 28, PI. iii, fiys. 7, S.

Neuiltscliik; H. Furuhjelin.

ALNIJS KEFERSTEINII, (G <ip i>ert) ; var.

Heer, F1. Foss. Alask., p. 28, PL v, fig. 9.

Port Graham"? H. Furuhjelm.

ALNUS ALASKANA, Newberry.

Newberry, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 509; Platee, PI. xlviii,

fig. 8.

Kootznaboo Archipelago, latitude 57° ^'i', longitude 134° 19'; IT. S.

steamer Saginaw^ Feb. 18, 1869,

" Leaf large, oblong-ovoid, acuminate, rounded or slightly heart-

shaped at base; nervation crowded, 16 to 18 branches on each side of

the midrib, margins set with very numerous, small, uniform, acute

teeth."

—

[Newberry.]

ALNUS GRANDIFOLIA, Newberry.

Newberry, Proc, U. S. Nafc. Mas., Vol. v, 1882 (1883), p. 509.

Cook Inlet; Capt. Howard, U. !S. Navy.

"Leaves 4 or 5 inches in length by 3 inches in width, ovate; rounded

or wedge-sha])ed at the base; blunt-pointed at the summit; margins

coarsely dentate ; nervation strong, crowded ; 12 or more parallel

branches on either side of the midrib, the intervals between these

crossed by numerous i)arallel, mostly straight nervules, dividing the

surface into oblong, quadrangular areoles."

—

[Newberry.]

ALNUS CORYLIFOLIA, L e s q u e r e u x .

Lesquerettx, Proc. U. S. Nat. Mus., Vol v, 1882(1883), p. 446, PI. vii. figs. 1-4;

Cret. aud Tert. Fl., p. 258.

Kachemak Bay, Cook Inlet; Dr. William II. Dall.

ALNUS RUBRA, Bongard.

A branch of this species found protruding from a gravel bank
beneath an ice-sheet 70 feet iu thickness, ou the eastern moraine of
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the Miiir Glacier. Collected by Miss E. R. Scidmore, of Washing-

ton, D. C.

F5ETULA PRISCA, E 1 1 i n .<; « 1' a, u s e ii

.

Heeh, F1. F()8s. Alask.. p. 2S, PI. v, tigs. :i-B.

Port Graham and Neniltschik; H. Furulijelni.

BETIJLA GKANDIFOLIA, E t t i ii j- ,s ii ;t u s « ii

.

Heeh, F1. Foss. Alask., p. 2\\ PI. v, tig. ><.

Port Graham; II. Furuhjelm.

KETULA ALA8KANA, E e s q ii e r c u x .

Lequekeux, Pro.'. U. S. Nat. Mns., Vol. v, 18S2 (If'S:^), p. 44H, PI. vi, fijr. U;
Cret. and Tert. Fl., p. 258.

Chignik Bay, Alaska Peninsula; Dr. William H. Dall.

"Leaves small, round in outline, rounded or truncate at base, deeply,

obtusely dentate all around except at the base, turned back or recurved

on a short i)etiole; median nerve distinct, the lateral obsolete; catkins

short cylindrical, oblong or slightly indated in the middle.

" Excel )t tilat no glands are perceivable upon the stems, this species

agrees in all its characters with Betnla ghuululosa Michx. I consider

it as identical."

—

[Lesquerextx.]

MYEICACE.4^:.

MYRICA BANKSI.EFOLIA, U n g e i

.

Hker, Fl. Foss. Alask., p. 28, PI. ii, tig. 11.

Port Graham; PI. Furuhjelm.

The affinities of this species, according to Heer, are with M, C'ali/or-

nica Cham., a species living in California.

MYRICA (COMPTONIA) CUSPIDATA, (Eesciuereu x) Dawson.

Covipionia ciispidata, Lesquerecx, Pioc. U. 8. Nat. Mus., Vol. \, 1882 (1883), p.

445, PI. VI, figs. 10-12; Cret. and Tert. Fl., p. 2.58.

Myrica {Comptonia) cuspidaia, LEsqUEREUX Dawson, Trans. Roy. Soc, Canada,

1890, p. 80, fig. 9.

Coal Harbor, Unga Island; Dr. AVm. H. Dall.

"Leaves long, linear or gradually tapering upwards to a terminal

narrowly elliptical lobe, pointed or apiculate by the excurrent inediau

nerve; pinnately lobed, lobes coriaceous, convex, subalternate, free at

base, irregularly trapezoidal or oblique-oblong, inclined upwards, and

sharply acute or cuspidate; primary nerves two, or three in the largest

lobes, oblique, the upper curving in ascending to the acumen and

branching outside, the lower parallel and curving along the borders,

anastomosing with brancthes of the superior ones, generally separated

by simple secondary, short nerves.

"Comparable to Comptonia acutiloha Brongt., and other European
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Tertiary species of this group, but distinct from all by the large cuspi-

date lobes turned upwards, etc."

—

[Lesquereux.]

MYKICA (COMPTONIA) PK^:MISSA, Les ([ ue re, u x sj..

Comptvtria j>r(r)iii>isa, LE,s<;Ui'.KKrx, Piuf. U. S. Nat. Mii8.. Vol. V, 1HH2, p. 445, pi. vi,

tig. 13.

Coal Harbor, Uuga Island; Dr. Wni. Ho Dall.

"Leaves long, linear in their whole length, 5-10 cm. long, lli-lo mm.
broad; deeply eipially pinnate-lobate; lobes very obtuse or half round,

cut to the middle and slightly decurring in their point of connection,

the terminal lobes very obtuse; nervation obsolete, substance some-

what thick but not coriaceous.

"This species has its greatest affinity with the living [Myrica\ Comp-

tonia asplenifoUa Ait."

—

[Lesquebeux.]

MYRICA VINDOBONENSIS, ( E 1 1 i ii g s li a u se n ) Heer.

Heer, F1. Foss. Alask, j). 27, PI. iii, figs. 4, 5.

Neniltschik: H. Furuhjelm.

JUGLANDACE.55.

JIJGLAN8 ACUMINATA, Al. Hrauu.

Heer, F1. Foss. Alask., p. 38, PI. ix, fig. 1.

Port Graham: H. Furuhjelm,

.JUGLANS NIGELLA, Heer.

Heer, Fl. Fo.js. Alask., p. 38, PL IX, figs. 2-4.

Port Graham; H. Furuhjelm.

.IUGLAN8 PICROIDES, Heer.

Heer, F1. Fobs. Alask., p. 39, PI. ix, fig. .5.

Port Graham; H. Furuhjelm.

.JUGLANS WOODIANA, He»>.r.

Lesquereux, Proc. U. S. Nat. Mus., Vol. v, 1882 (1883), p. 44!).

Chignilv Bay; Dr. Wm. H. Dall.

JUGLANS TOWNSENDI, new species.

Plate IX, Fig. 5.

Leaf thick, evidently coriaceous, obli<pie, margin entire; nervation

prominent, consisting of a thick midrib and alternate or subopposite

secondaries, those on the narrower side of the leaf emerging at a right

0,ugle, or even falling below a right angle, those on the other side
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emerging at an angle of about 20°, all arching around to near the

margin along which they curve until Joined to the one next above, the

union being aftected by a series of simple loops; nervills prominent,

approximately at right angle to the secondaries, except when they

emerge from the midrib and join the secondary next below, j)roducing

triangular or quadrangular areas; ultimate nervation obsolete.

The fragment figured is the only one detected in the collection, and
although it appears distinct, is hardly sufficient for proper characteriza-

tion. It aj)pears to differ markedly from all of the si^ecies of this.genus

described by Heer, from Alaska. (See above. ) It is most like J. nigeUa

Heer, but differs absolutely in having a i)erfectly entire margin. J.

acuminata has an entire margin, but differs widely in nervation, while

the remaining species, J.picroldes, differs in having the margin sharply

serrate.

The only fossil species Avith which I am at present able to compare it

is J. egregia Lx.,* from the auriferous gravels of California. It much
resembles a segment taken from near the base of one of these nearly

entire leaves of this species. The nervation is j^ractically the same in

both. The nuirgin of J. egregia has sometimes a few small teeth, but
there is no indication that such was the case in the form under discus-

sion.

Herendeen Bay; Charles H. Tuwnsend. Type, No. 3702, U. S. N. M.

URTICACE.^1

FICU8 ALA.SKANA, Newberry.

Newbkrky, Proc. U. S. Nat. Miis. Vol. v, 1882 (1883), p. 512; Plates, PI. m, fig.

1 ; LV. figs. 1, 2.

Cook Inlet and Admiralty Inlet; Capt. Howard, U. S. Navy.
"Leaves large, reaching 8 to 10 inches in length and breadth; trilobed,

generally unsymmetrical; lobes pointed, usually obtuse; margins entire

or locally undulate; nervation strong, conspicuously reticulate; i)rinci-

pal nerves three, giving oft' branches which divide near the margins,

sometimes connecting in festoons, sometimes craspedodrome; tertiary

nervation forming a coarse network of u.sual]y oblong meshes filled with

fine polygonal reticulation; upper surface of the leaf smoothe and
polished, lower roughened by the reticulation of the nerves."

—

[New-
berry.]

FICIIS MEMBRANACEA, Newberry.

New]5krky, Pioc. IT. K. Nat. Mus., Vol. v, 1882 (1883), p. 512; Plates, PI. Lix,

rig. 2.

Cook Inlet; Capt. Howard, U. S. Navy.
"Leaves sensile, 4 to 6 inches in length by 2^ to 3i in width; ovate,

abruptly and usually blunt pointed, narrowed to the base, generally

unsymmetrical, margin entire, nervation delicate, open, camjitodrome;

"JVIeui. Mus. Comp. Zool. Vol. VI., No. 2, p. 36, PI. ix, fig. 12.
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10 or more branches given off on either side of the midrib, curving

upward, and forming a festoon near the margin."

—

[Newberry.]

PLANEKA ITNGERl, E 1 1 i n j^sli ;i n «e u .

Heeu, F1. Fobs. Alask., p. 34, PI. v, Hjr. 2.

Port Graham; H. Fnruhjelm.

ULMIIS PLIIRINERVIA, UufCBr.

Hekr, F1. Fobs. Alask., p. 34, PI. v, fiy. 1.

Port Graham; H. Furulijelin.

ULMUS SORBIFOLIA, (iopp.rt.

LKStiUKRKiTX, Proc. V. S. Niit. Mus., Vol. v. 1882 (1883), ].. 447, PI. ix, tig. 3; Cret.

and Teit. Fl., p. 260.

Kachemak Bay, Cook Inlet; Dr. William H. Dall.

ebenacej:.

1 )1( (SPYKOS STENOSEPALA, 41 e .; r .

Hkki!. Fl. Foss. Alask., p. 35, PI. viii, (iir.s. 7, 8.

Neniltschik, H. Furuhjelm.

DIOSPYKOS ALASKANA, S <• h i iii p e r.

Diospiiros Alaskana, ScuiMrKR. Tiaitc d. Pal. V<^g., Vol. ji, j). 1)45.

Diuspyros lancifoUa, Le.squekeux in Heer, Fl. Foss. Alask., jt. 35, PI. ni, tig. 12.

Neniltschik, H. Furuhjelm.

The name given this species by Lesciuereux is pre<>c('U])ied by a liv-

ing species. It has consecpiently been changed by Schimper to D.

AlasTcana.

DIOSPYRO.S ANCEI'S, Heer.

LKXtiUEKEix, Pick-. U. S. Nat. Miis., Vol. v, 1882 (1883), p. 448; PI. x, ligs. 1, 2;

Cret. and Tert. Fl., p. 261.

Cook Inlet; Dr. William H. Dall.

( )LEACF/F:.

FRAXINIJS HFKENDEEXHNSIS, new species.

Plate IX, Fig. 7.

Leaflet inembraiiaceous (4 cm. long, li cm. wide), nearly regularly ellip-

tical in outline, rounded, almost truncate at base, rapidly narrowed

from above the middle to an acuminate apex; margin entire below,

sparingly toothed above the middle; midrib strong; secondaries 6-8

pairs, alternate or subopposite, emerging at an angle of about 40°,

camptodrome, each one joined to the one next above it by a series of

regular loops just inside the margin; slender nerves from the outside
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of these loops enter the teeth in the upper part; nervilles mostly percu-

reiit, at right angles to the seeoudaries; finer nervation obsolete.

This species is represented by two flue leaflets, the one figured being

in some respects the more peifect. They appear to have been membra-

naceous or possibly a little firmer. They are almost regularly elliptical

in outline with a few distinct teeth above the middle. As both lack

the complete base it is impossible to state anything as to the petiole or

manner of attachment. They are very slightly if at all inequilateral at

the base.

This species is undoubtedly closely related to FraMnus denticulata^

Heer,* from the Miocene of Greenland. Heer\s species differ from this,

however, in being clearly wedge-shaped at base, in having the margin

toothed from near the base, and in having the secondaries usually oppo-

site and at a more acute angle of divergence. It is poSiSible that if there

were a larger number of specimens of the species from Herendeen Bay
they might be shown to grade more closely into F. denticulata, but in

absence of these I have preferred to keep them separate.

Among living species the form under discussion api^roaches closely

to some leaflets of ^. Ornusj L., especially the terminal ones. It is also

somewhat like some of the broader leaflets of F. excelsior, L., from north-

ern Europe.

Herendeen Bay; Charles H. Townsend. Type, No. 3763, U. S. N. M.

EKICAOE^.

ANDROMEDA GRAYANA, Heer

Hekk, F1. Foss., Alask., p. 34, PI. viii, tig. 5.

Port Graham; H. Furuhjelm.

VACCINIUM FRIESII, Heer.

Hekr, F1. Foss. Alask., p. 35, PI. viii, tig. 4.

Port Graham; H. Furuhjelm.

VACCINIUM RETICULATUM, A 1 . H r a u n .

Lesquekeux, Proc. U. S. Nat. Mns., Vol. v, 1882 (1883), p. 448, PI. x, tigs. 3-5;

Cret. and Tert. Fl., p. 261.

Cook Inlet; Dr. William H. Dall.

OAPRIFOLIACB.E.

VIBURNUM NORDENSKIOLDI, Heer.

Heer, Fl. Foss. Alask., p. 36, PI. in, tig. 13.

Neniltscliik; H. Furuhjelm.

*F1. Foss. Arct. Vol. i, p. 118, PI. xvi, fig. 4.

Proc. N. M. 94 15



226 FOSSIL FLOBA OF ALASKA—KNOWLTON. voi.. xvn.

NYSSA AKCTICA,? H « < r .

Lksqukhkitx, Proc. U. S. Nat. Miis.. Vol. \ ., 1SS2 (1.S8H), )>. 447; Cret. and Tert.

Fl. p. 261.

Unga Island; Dr. William H. Dall.

CORNUS OHBIFKKA, II .cr.

Lksqukhkux, Proc. U. 8. Nat. Mas., Vo]. v, 1SS2 (18SS), p. 41S, PI. x, tig. 6;

fret, and Tert. Fl.. ].. 2()L'.

Cook Inlet; Dr. William H. Dall.

ARALIACE^.

HEDEKA AUKICFLATA, Heer.

Heek, FI. Foss. Alask., jloH, I'l.ix, tig. (i.

Port Graham: H. Fiirulijelm.

ONAGRACE^..

riv'APA HOK'KALLS. II (^ c r .

Hk,ki{, Fl. Foss. Alask.. p. :!S. PI. \ iii. ligs. !t-ll.

Port Graliaiii; 11. I"'iinilii<'liii.

IIAMAMKLIDACILE.

LIQlIIDAMHAi; EUROP.EPM, Al. H r a ii n .

Heer, Fl. P^>ss. Alask., ]>. 2;"). PI. ii, tig. 7.

Port Graham; II. Funilijehii.

R!JSA<JE.E.

SPIK.EA ANDKRSOM, Heer.

Heeh, Fl. Foss. Alask., ]». oil. PI. \ iii, tii;. :V

PortGraliam; II. Fnnilijolmi

The affinity Of this i<pe«'ii\^ is witli tlio li\"Hiy; (V. f4>nn'nios<i, ]j., of the

Eastern United States.

J'KIINCS VAPIIbILIS, Xewi)ierr.y

NEWimRifY, 'Pi'rrc.- r. 8'. ?.'a+. :MuV..Vyl. % , f8'K2 (IHH!^). )•. '.-.'Oil; Platcvs.. PI. ur,

figs, .^f).,

Oook Inlet; Cnpt. Hirwarrlj Uj S. JTn\y,

"Leaves shxtrt petiofed,- ^^Vy Tariabie in fcrrm; Ijfnc'e^oiate or broadly

lanceolate, 2 to .1 iiiehes long- by 1 to 2 iiii'heS wide- acuminate at the
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summit, wedge sliaped at base; margins tliickly set witli minute, acute,

appressed teeth
/"'

—

[Newberry.]

SAPINDACE.E.

ACP:R MACROPTERUM, Heer.

Heeh, F1. Foss. Alask., p. 37, PI. ix, figs. 7-9.

Port Graham; H. Furubjehn.

ACER TKILOBATUM PRODUCTUiM, (Al. I'.niun; ITcor.

Plate IX, iijr. 3.

Herendeen Bay; Charles II. Townsend.

The single leaf figured is the only one found in the collection that

can be referred to this species. It is a small leaf about 3 cm. long and
2-5 cm. wide, and agrees very closely with some of the figured European
specimens referred to this form. It is, for example, especially like figs.

5 and 6 of PI. cxiv and fig. 7 of PI. cxv of Heer's FL Tert. Helv.

These are small leaves with short lateral lobes and a prolonged central

lobe. The margin is cut by sharp irregular teeth and the nervation,

as nearly as can be made out, agrees perfectly with the European
forms.

ANACAK1)IACE.3^.

RHUS FRIGIDA, new species.

Plate IX, fig-. C.

Leafiets firm, thickish, broadly lanceolate in outline, rounded, heart-

shaped at base, bluntly acuminate at apex; margin sparingly toothed

above the middle, teeth pointing upward; midrib distinct, straight;

secondaries 7-8 pairs, alternate or subopposite, emerging at an angle
of 50°, camptodrome, arching in regular bows just inside the borders,

and thus joining the one next above; nervills percurrent, usually

approaching a right angle to the midrib, but some also at right angles
to the secondaries in the lower part of the leaflet; finer nervation
obsolete.

Herendeen Bay; Clmrles H. Townsend. Type, No. 3764, U. S. N. M.
The leaflets of this species vary in size from 3-5 cm. to 5'25 cm. in

length and from 1-25 cm. to 2 cm. in widtli. They are all broadly
lanceolate in shape, witli few teeth above the middle, and well marked
camptodrome nervation.

These leaflets were at first supposed to belong to Avhat has been
<lescribed as Fra.vhma BeremleeneHsis, n. sp., but after careful consid-

eration they have been separated. They differ from the above species

iu being much narrower, lanceolate in fact, with a lieart-shaped base,

and the secondaries emerging at a moTe aionte angle. The characters of
the nervation iand arrangement of teeth are precisely the same in both,
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A larger series (the present species is represented by three and the

Fraxinus by only two specimens) might show them to approach more

closely than now appears to be the case.

The fossil species that they approach most closely is Rims Meriani^

Heer,* from the Tertiary of Switzerland, from which it is almost

impossible to distinguish them. The outline, shape of the base, and

nervation are the same, almost the only difference being in the teeth,

and even this is but slight. Ordinarily this would by no means be

considered a character of suflflcient weight to separate species, but

unless they agree in every particular it seems to me that the ante-

cedent probabilities are greatly in favor of plants so widely separated

geographically being different. I have therefore assumed that the

plant from Herendeen Bay is very closely allied to but specifically

distinct from the one from Switzerhind.

Among living species Bhun frigida is not greatly unlike some of the

leaflets of R. typhina, L., particularly the terminal leaflets. It is also

quite like some of the leaflets of R. f/Iabra, L., especially a form in the

National Herbarium from Deer Park, Lower Arrow Lake, British Co-

lumbia. These are slightly heart-shaped at base and have the same

general outline, but the teeth are larger and more irregularly placed

than in the fossil. It would seem that this form of R. glabra might

well be the descendent of the species that inhabited arctic countries in

Eocene or Miocene time.

VITACE.E.

VITIS CRENATA, Heer.

Hekk, F1. Foss. Alask., p. 3fi, PI. viii. fig. 6.

Port Graham; H. Furulijelm.

VITIS ROTUNDIFOLIA. N e w b e i r y .

Nkwuehky, Pioc. V. S. Nat. Mus., Vol. v, 1882 (1883), p. 513; Platens, PI. i.i, fig.

2; MI, fig. 3.

Admiralty Inlet; Capt. Howard, U. S. Navy.

"Leaf broadly rounded or subtriangular in outline, cordate at the

base, with an acute point at the summit and at the extremity of each of

the angles; intermediate portions of the margin coarsely and bluntly

toothed; strongly three-nerved; tertiary nervation distinct and flexu-

ose."

—

[Newberry.
]

CELASTKACE.E.

EL.FODENDROX HELVETICUM, Hver.

Lksqukkeux, Proc. V. S. Nat. Mns., Vol. v, 18X2 (1883), p. 449, PI. ix, fig. 4;

Cret. and Tt'it. Fl., ]k 2B3.

Coal Harbor, Unga Island; Dr. William H. Dall.

Fl. Tert. Hclv. in, p. 82, PI. cxxvi, figs. 5-11.
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CELASTRIT8 BOREALIS, Heer.

Hekr, F1. Foss. Mask., p. 37. PI. x. tig. 4.

Port Graham; H. Fnrnhjelin.

ILIOIKE^..

ILEX INSIGNIS, Heer.

Hkkk, F1. Foss. Alask.. p. 37, PI. \, tig. 1.

Port Graham; H. Furuhjelm.

RHAMNACEJ^.
ZIZYPHU8 TOWNSENDI, new si)e(ie8.

PI. IX, tigs. 8, 9.

Leaf thin, elliptical-lanceolate in general outline, rounded or slightly

heart-shaped at base, extending above into an acuminate apex; petiole

slender, 9 mm, long; margin of leaf cut into numerous sharp, usually

outward-i)oiDting teeth, which are separated by rounded sinuses; three-

ribbed from the base; midrib straight, lateral ones of the same size as

the mi<lrib, equally dividing the distance between it and the margin,

and, curving around, enter the apex; finer nervation obsolete.

This tine species, which 1 take pleasure in naming in honor of the

collector, is well shown in the two figures given. The leaves appear to

have been thin but firm. They are narrowly elliptical in outline, with a

rather slender petiole about 1 cm. long. In size they vary from 3*5 cm. to

5 cm. in length and from 1-5 cm. to 2-3 cm. in width. They are well

characterized by the teeth and the three ribs of equal size from the base.

Figure 9 differs from all the others in having a very thin fourth nerve

outside of the prominent ones. Unfortunately, nothing of the ultimate

nervation can be made out.

This species approaches closely to the living Zizyphus Japonica,

Thunbg., of Japan, which ditfers in being less regularly elliptical and

in having only weak teeth.

Among fossil species this species has many that are seemingly

closely related. It is, for example, very similar to Z. sernilatus, Ward, *

from the Fort Union Group, near the mouth of the Yellowstone River,

Montana, which differs in being broa<ler, with finer, more numerous

upward-pointing teeth. Prof. Ward's species also shows a tendency to

be five-nerved by the addition of slender nerves outside of the more

prominent ones. Z. cinnamomoides, Lx.,t from the Green River Group

in Colorado is also similar, but differs in being wedge-shaped at base,

with fewer, sharper teeth. Some of the fin'nn^ of Z. paradisiaeus, Ung.,t

are quite suggestive of this species, and differ in being wedge-shaped at

base, with fewer, sharper teeth. Z. hyperboretis, Heer, § from the Miocene

of Greenland, which might be expected in Alaska, is not particularly

*Types of the Lariimie Flora, p. 73, PI. xxxiii, figs. 3, 4.

t Tert. V\., p. 277, PI. lii, tigs. 7, 8.

t Cf. Pilar, Fos8. FI. Susedaua, p. 107, PI. xiv, tig. 14.

^ Fl. Foss. Arct. vii, p. 130, PI. lxvii, fig. 6.
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close, as it differs in being much broader, with au acuminate apex and

five nerves. Z. MeeMi, Lesipiereux,* from the Post-Tjaramie beds of

Colorado has similar teeth, but differs in being nmcli broader and in

having five nerves.

The species is represented by about half a dozen specimens in a

fairly good condition, except as relates to the finer nervation.

Herendeen Bay; Chas. H. Townsend, for whom it is named. Type,

No. 3765, IT. S. N. M.

PALIURUS COLOMBI, Heer.

Plate IX, fig. 2.

Herendeen Bay; Chas. 'H. Townsend.

The only specimen of this species is the one figured, which agrees

closely with certain of the examples figured in the Arctic Flora.] The
figure here referred to agrees almost exactly in size and nervation with

our specimen. Fig. 4 of the same plate is also similar, being only much
larger.

TILIACE^.

TILIA ALASKANA, Heer.

Heer, F1. Fohs. Alask., p. 36, PI. x, figs. 2, 3.

Port Graham; H. Furuhjelin.

MAGNOLIACE^.
MAGNOLIA NORDENSKIOLDI, Heer.

Lksquereux, Proc. U. S. Nat. Miis., Vol. v, 1882(1883), p. 448, PI. x, figs. 7-9;

Cret. and Tert. Fl., p. 262.

ChignikBay; Dr. Wm. H. Dall.

PHYLLITES ARCTICA new species.

Plate IX, figs. 10, 11.

Leaf thickish, firm, api)roaching deltoid in general outline;, deeply

heart-shaped at base, 5- (possibly 9) lobed, or 3-lobed, with the termi-

nal larger lobe again 5- (possibly 7-) lobed; lower lobes at right angles

to the midrib, above them being a central lobe which is provided with

five (or seven) smaller lobes; margin all around provided with coarse

blunt teeth; midrib straight, thick; secondaries, 4 pairs, the lower pair

at right angles to the midrib or falling a little above or below a right

angle; upper i)airs at an angle of 45°, all entering the points of the

lobes; lower jiair of secondaries provided with about 5 pairs of terti-

aries, which either enter or send branches to the teeth ; upper secon-

daries sending out as many branches on the outside as there are teeth;

nervills mainly percurrent, forming regular quadrangular areas between

the secondaries and their branches; finer nervation mostly obsolete.

Tlie collection contains numerous specimens of this very interesting

plant, some ofthem being nearly perfect. The largest specimen appears

*Tert. Fl., p. 275, PI. Ii, tigs. 10-14.

t Fl. Foss. Arct. i, PI. xix, tig. 3.
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1

to have been 10 cm. or more long" and G or 7 cm. wide. The smaller

examples appear to liave been abont 8 cm. in length and nearly or quite

8 cm. iu width
J
as measnred at the points of the lower lobes. As stated

above, they are 7 to 9 lobed, or, with two j)romineut lower lobes and a

central or terminal lobe, that is again provided with 5 or 7 smaller lobes.

The leaves are deeply heart-shaped at base, with the lower lobes usually

at right angles to the midrib, or in some cases falling below, but rarelj^

rising above, a right angle. The upper secondaries, which all enter

lobes, so far as can be made out, are at an angle of about 45°. They
are opposite or subopposite. The margin all around is provided with

coarse, rather blnnt teeth, which are entered by the tertiaries or theii'

branches.

I am unable at the present time to refer these leaves generically with

any degree of satisfaction. They have, it is true, a vague resemblance

to a considerable number of well-known genera, but when these are

carefully investigated the fossil leaves are excluded from them for one

cause or another. The leaf shown in tig. 11 is quite unlike the other

more typical form, being less heart-shaped at base in having the lower

lobes at an angle of about 20°, they being also more pointed and with

smaller teeth ; the general character, however, is the same.

Figure 11 is very much like Acer trilohatum patens, Heer, Fl. Tert.

Helv., Ill, pi. oxiii, fig. 11, but differs in the nervation, there being no

nerve running up to and forking under the i)rincipal sinuses, a well-

known character in Acer. The teetli also differ, as also does the termi-

nal lobe.

It has been suggested that this may represent an extreme, or anom-

alous form of Corylus MacQiiarrii, a very variable species well known to

be common in arcti(; countries, especially Alaska. The base of the

larger specimen (tig. 10) does have a strong likeness to some of the

forms of this species, but the lobation is much more pronounced than I

have ever observed and, moreover, the borders are merely toothed and

not doubly serrate as are the margins of C. MacQuarriL
It has been also suggested that it may belong to Vitis, and it has

something of a Vitis like appearance, but it does not appear to me to

approach close enough to any species of this genus known to me. I

have therefore adopted the non-committal name of Phyllites, and can

only express the hoi)e that someone may be able to more satisfactorily

determine it.

Herendeen Bay; Chas. H. Townsend. Type, No. 37(;(J, U. S. N. M.



232 FOSSIL FLORA OF ALASKA—ENOWLTON.

iJiistribuiion of the fossil flora of Alanka.

SjM-cies.

Distribution iu Alaska.

Ciiondritcs filiciformis, Lx X
CliondiitfH Ileeri, Eichw [. ..

E<iiii8it mil };l<>'>'ilosuiii, Lx
Caliiiiiitfs aiiiliifiuiis, Eichw j. .

.

Pec<i]itiTis .lciiticiil;ita, Heer I X
Pteris Sitk.iisis, llcer '...

Osumnila l)(ii(is(likiana, Giipp
Aspiiliiiiii tl'^rstc.di, Heer , X
A.s]ilfiiimii J'ocisteri, Deb. and Ett i X
Asiileiiiuin Dicksouianuni, Heer X
Pinus Staratschini, Heer

|
X

1 sp.
Sequoia Langsdorfli (Brongn.)
Sequoia spinosa, Newby
Taxodiinn di.st.miocenum, Heer
Taxodiuiii Tina.iorum, Heer
Taxodiuni Tinajorura var., Eichw
Glyptostrobus Europajus, Brong'uart

Taxites vUriki, Heer
Thuites Alaskana, Lx
Ginkgo niultinervis, Heer
Ginkgo adiantoides, Heer
Baiera palraata,(Unger) Heer
Picea Sitchensis, Carr
Tsuga Mertensiana, Carr
Cupre.ssinoxylon erraticum, Merck*.
Piiiites j)aunonicus, (Uug.), Giippert .

Pityoxy Ion inajquale, Felix t

Zamites Alaskana, Lx
Podozamitea latipennis, Heer
Phragmites Alaskana, Heer
Poacites tenue-striatus, Heer
Carex servata, Heer
Carex s]i

Sagittaria pulchella, Heer
Sagittaria sp
Irites Alaskana, Lx
Populu.s latior, Al. Braun
Pofjulus glanduiifera, Heer

Popuhis balsainoides. Heer.
Populus Zaddachi, Heer

X I.

X .

Populus leuoopliylla, Ung
Populus arctica, Ili'i^r

Populus Kicliardsdiii. Heer
Salix variaiis, ( '<i'<\i\>

Salix niacropliylla, Heer .

Salix Lavateri, Heer
Salix Rieana, Heer
Salix Integra, Giipj)

Salix luinuta, n. s))

Fagus Aiitiiwlii, Heer
Fagus niacrophyHa, Ung
Fagus Feronia?, Ung .... ,

Fagus Deucalionis, Ung
Castam a riigcii, Heer
Qui' re us jisiudorastanea, Gopp
Quenus Fiiriilijelnii, Heer
Quercus i)audurata, Heer
Quercus Chamissoni, Heer
Quercus Dallii, Lx
Corylus Ma<' Quarrii, (Forbes) Heer
Corylus Mac Quarrii, var. uiacropltylla, Heer

* This species is extra-limital.
tThis species comes from south of Danailku, in soutlieasteru Al

X?

X
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Distribution uf the fossil Jiora of Alaska.

Geological distribution outside of Alaska
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Distribution of the fossil flora of Alaska—Continued.
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Distribuiiou of the fossil flora of Alaska—Continued.

1
Geological distribution outside of Alaska.
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EXPLANATION OF TlfK TABLE.

A few words iis to the luauner in which tlie table was compiled may
be of assistance in understanding its scope. I have given in the first

ten columns the distribution of the fossil plants in Alaska itself- These

columns also show the i)lants that are confined in their distribution to

Alaska so far as now known. The remainder of the table is devoted

to those having a distribution outside of Alaska, with the exception of

those from Cape Lisburn. As those belong clearly to a much older

horizon (Neocomian) about which theie is little or no doubt, it has

been thought unnecessary to increase the size of the table so as to

show them.*

The next eight columns are devoted to the distribution of the Tertiary

plants of Alaska in the United States and British Columbia, I have

then selected a number of typical localities in different parts of the

world atwhich places an abundant upper Tertiary flora isdeveloped, such

as Disco Island and Atanekerdluk, Greenland, Spitzbergen, Sachalin,

Sinigalia, CEniugen, etc. The last three columns are reserved for Olig-

ocene, Miocene, and Pliocene, when the species under discussion is not

found in any of the selected typical localities, yet occurs in these hori-

zons in other localities.

DISCUSSION OF THE TABLE.

The fossil flora of Alaska as presented in this paper embraces 115

forms. Of this number 1 is regarded as extra-limital and 3 are inter-

glacial, being found also living about the Muir Glacier. Of the 111

forms remaining no less than 46 are peculiar to Alaska, leaving 64

forms having an outside distribution. On removing the 9 species

found at Cape Lisburn about which, as pointed out- above, there is little

question of age, we have remaining only 55 species or a little less than

50 per cent upon which to depend for the determination of the bearing

of the plants on the question of age.

An examination of the table yields the following numerical results:

The Laramie has 3 species, of which 1 is doubtful; the Post Laramie

beds of Colorado 10 species; the Livingston beds of Montana 6 species;

the Fort Union beds 16 species, of which 1 is doubtful; the Green River

Group 9 species, of which 3 are in doubt; the Mackenzie Eiver 11

species; British Columbia has 7 species in the Miocene and 4 in the

Laramie, with li common to both; California, represented by the aurif-

erous gravels and allied formations, has 17 species, of which 3 are in

doubt; the Eocene (Alum Bay, etc.) 6 species; the Greenland Miocene,

as represented at Disco Island, Atanekmdluk, etc., has 29 species;

the Miocene of Spitzbergen 20 species; the island of Sachalin (Siberia)

23 species; Sinigalia (Italy) 12 species; the so-called Baltic Miocene

*The Capo Lisburn plants will be treated by Prof. Lester F. Ward in his forth-

coming paper on the correlation of the fossil plants of the Lower Cretaceous.
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13 species; CEningen 20 species; Oligocene 11 species; Miocene 33

species; Pliocene 15 species.

By combining- a unniber of the above localities wbicli may be legiti-

mately taken togetlier we Lave still more impressive resnlts. Tlins by
the combining of the Post Laramie beds of Colorado with the Livings-

ton beds of Montana, we have 13 species common to Alaska. The
union of the Mackenzie River and Port Union deposits gives 21 species

common to Alaska, while Greenland, Spitzbergen, and Sachalin have
no less than 39 species out of the 55 species from Alaska. This last

result shows, if we are to place any dependence in fossil plants, that

the floras of Alaska, Greenland, Sjiitzbergen, and the island of Sachalin

are so closely related as to lead to the unavoidable conclusion that they

grew under similar conditions and were synchronously deposited. The
localities enumerated show that the circumpolar flora at tliat time was
practically similar and continuous.

The coal-bearing beds of southeastern Alaska, to which Dall has

given the name of the Kenai group, are perhaps best exhibited on the

shores of Kachekmak Bay, Kenai Peninsula, and Cook Inlet. They
appear, however, to be widely spread over British Columbia and over

the coast of Alaska and its neighboring islands. According to Dall*

the sequence of the rocks when undisturbed appears to be in descend-

ing order, as follows:

1. Soil and Pleistocene beds.

2. Brown Miocene sandstone, with marine shells, cetacean bones, and water-worn,

teredo-bored fossil wood. (Astoria group, Nnlato sandstones, Crepidula bed.)

3. Beds of conglomerate, brown and iron-stained, alternating with gravelly and
sandy layers, the hoer beds containing fossil leaves of Sequoia and other vegetable

remains. (Kenai group, Unga beds.)

4. Bluish sandy slates and shales with a rich Miocene i)laut flora, interstratilied

with beds of indurated gravel, fossil wood, andlignitic coal. (Kenai group.)

5. Metamorphic quartzites and slaty rocks, illustrating the geologic series prob-

ably from the Jurassic to the Upper Cretaceous, with perhaps part of the Lower
Eocene. (Chico-Tejon.)

6. Granite and syenite in massive beds, usually without mica and apparently in

most instances forming the "backbone" of the mountain ridges or islands, but

occasionally occurring in intrusive masses. (Shumagiu granite.)

The geological age of these coal-beariug rocks, from which most of

the plants enumerated in this jiaper came, has usually been regarded

as Miocene. Heer, who worked up the first considerable collection of

plants, referred them unhesitatingly to this horizon, and regarded

them as the equivalent of the Miocene beds of Greenland, Spitzbergen,

the Braunkohl of East Prussia, and the lower Molasse of Switzerland.

Lesquereux and at first Newberry do not appear to have seriously

questioned their Miocene age. Of the 73 species enumerated by
Lesquereux in his latest publication on Alaskan plants, 21 are found

in Greenland and Spitzberg-en and 31 in the Miocene of other i)arts of

the world. These considerations show, as already pointed out under

* Bull. \L S. Geol. Survey, No. 85, p. 233.
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the discussion of the table, that the fossil flora of Alaska is inseparably

connected with that of the Disco Island and Atanekerdluk beds

of Greenland and the so-called Arctic Miocene of Spitzbergen and

Sachalin. Whatever is decided. con<;erning them ninst apply with

equal force to Alaska.

Mr. J. Starkie Gardner appears to have been the first to question the

Miocene age of the Greenland beds,* or rather of the Arctic floras in

general. The sequence of British Eocene floras is almost unbroken,

and in studying them and their relations to the Miocene flora he was

lead to important conclusions. He says:

There is no great break in passing from one to the other (Eocene to Miocene) when

we compare them over many latitudes, and hut little change beyond that brought

about by altered temperature or migration. But if Tertiary floras of different ages

are met with in one area, great changes on the contrary are seen, and these are

mainly due to progressive modifications in climate and to altered distribution of

land. Impreceptibly, too, the tropical members of the flora disappeared; that is to

say, they migrated, for most of their types, I think, actually survive at the present

day, many but slightly altered. Then the subtropical members decreased, and the

temperate forms, never quite al>sent even in the Middle Eocenes, preponderated.

As decreasing temperature drove the tropical forms south, the more northern must

have pressed more closely upon them. The Northern Eocene, or the temperate floras

of that period, must have pushed, from their home in the far north, more aud more

south as climates chilled, and at last, in the Miocene time, occupied our latitudes.

The relative preponderence of tbese elements, I believe, will assist in determining

the age of Tertiary deposits in Europe more than any minute comparisons of species.

Thus it is useless to seek in the Arctic regions for Eocene floras, as we know them

in our latitudes, for during the Tertiary period the climatic conditions of the earth

did not permit their growth there. Arctic floras of temperate, and therefore Mio-

cene, aspect ai'e in all probability of Eocene age. and what has l>een recognized as a

newer or Miocene facies is due to their having been fust studied in Europe in lati-

tudes which only became fitted for them in Miocene times.

This change of view as to the age of the so-called Arctic Miocene, as

propost^d by Gardner, has already received considerable confirmation

from American paleobotanists, and while it can hardly be regarded as

settled, it may be accepted as extremely probable.

Dr. J. S. Newberry, in one of his latest publications, said:+

I called the Fort Union Group Miocene because I identified it with the plant-

bearing beds of Mackenzie River, Disco Island, Greenland, etc., of which the flora

had been studied by Prof. Oswald Heer and was by him called Miocene. This flora,

to which I shall again refer, has since 1)eeu shown by Mr. J. Staikie Gardner to be

Eocene. The Fort Union flora has many species in common with the Eocene beds of

the Island of Mull, Bourenemouth, etc., and holds undoubtedly the same position.

On this same point Sir William Dawson says:f

I have, also, while writing out the above notes for publication, received the paper

of the same author (Gardner) on the Eocene beds of Ardtun, in Mull, and am fully

confirmed thereby in the opinion derived frcun the papers of the Duke of Argyll and

the late Prof. E. Forbes that the Mull beds very closely corresiiond in age with the

* British Eocene Flora, Part i, 1870, p. 8.

tTrans. N. Y. Acad. Sci. vol. ix, p. 1 of reprint,

rrrans. Eoy. Moc. Canada, 1S87. p. 36.
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Laramie. The Filicites Hebridica of Forbes is our Onoclea sensibilis. The species of

(iinkgo, Taxus, Sequoia, and iTlyptostrohus corres]>ontl, aud we have now probably

found a Fodocarpus, as noted above. The FhitnuUcH Hebridica is verj' near to onr
great Plataniisnohilis. ConjUm Mac</itarrii is common to both formations, as well as

Popuhis arctica and P. Eichardsoui, while many of the other exogens aregenerically

the same, and very closely allied. These Ardtun beds are regarded Ijy Mr. Gard-
ner as Lower Eocene, or a. little older than the Geliuden series of Saporta, and nearly

of the same age Avith the so-called Miocene of Atanekerdluh, in Greenland. Dr. G.

Dawson and the writer have, ever since 1875, maintained the Lower Eocene ago of

onr Laramie, and of the Fort Union group of the Northwestern United States, and
the identity of their flora with that of Mackenzie River and the upper beds of
Greenland, and it is very satisfactory to find that INIr. Gardner has independently

arrived at similar conclusions with respect to the Eocene of Great Britain.

Dr. Dall is rather more cautious in adopting the Eocene age of these

beds. He says :

*

I have already pointed out the ])robability that, if Miocene at all, the leaf beds
of Greenland referred to would be sjmchronons with that geological epoch during
which the old Miocene warm-water invertebrate fauna of the Atlantic coast pene-

trated as far north as New Jersey. Since that tijue it is highly improbable that any
temperate conditions, such as the flora would indicate for tlie Atane period, have
obtained in the latitude of Gree'iland. In other words, the Greenland beds are not
later than the ohl Miocene, though this does not preclude a reference of them to an
older horizon than tlie Miocene, for during the Eocene also the conditions in the

extreme nortli might liave Ix^en favorable to such a flora.

In Alaska, at Cooks Inlet, at Unga. Island, at Sitka, and at Nulato, in llic ^ ukon
Valley, Ave find the leaf beds of the Kenai grou]) immediately and conformably over-

lain by marine beds containing fossil shells, wliicli are connnon to the Miocene of

Astoria, Oregon, and to middle and southern California.

It is tlien certain tliat tlie Kenai lent beds immediately jireceded and their depo-
sition terminated witli the depression (probably moderate in A^ertieal range), which
enabled the marine Miocene fauna to spread oA'er part of the antecedently dry land.

Further researches along the Alaskan coast will doubtless enable us to determine
whether the leaf beds t!ieraseh-es are underlain by marine Eocene beds or not. We
know that the Aucella beds underlie the Kenai series, but whether there are any
beds representing tlu' marine phase of tbe Eocene lietween them is yet uncertain
though A'ery probable.

What may be considered as reasonaV)ly certain is tliat the jjeriod during which
in the Arctic regions the last teinperale flora flourished was in a general way the
same for all parts of the Arctic. It Avould seem highly improbable that a temperate
climate should exist in the Spitzbergen and not at the same time in Greenland and
Alaska, or vice versa. If Alaska was covered by the sea at this time, we should
find a temjjerate marine fauna; if it was dry land, a temperate flora; and so with the
other Arctic localities; and these indications should, it would seem, represent an
identical aud synchroni(^ phase of geological history in the Arctic regions.

The distribution and character of this group have been somewhat fully discussed
because, up to vei-y recently, authorities were practically unanimous in referring it

to the Miocene, a view which can yet be said to be definitely refuted. But when we
consider how the Eocene Astoria bed is imrardiately and conformably overlain at

Astoria by shales and sands'toues, and that the latter conformably and immediately
in like manner overlies the Knnai group, it must be crmceded that the view that the
latter is probably of Eocene age does not appear unreirsonable.

* Bull. IT. S. Geol. Survey, No. 85, p. 251,
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Following out the argument suggested by Newberry and Dawson,

that is, the relation existing between the i»lants of Alaska and Mac-

kenzie River, and these in turn with the Canadian Laramie and the

Fort Union group, we have important confirmatory evidence. The

flora of the Mackenzie River beds, as Avorked out by Heer,*-Schr(eter,t

and Dawson, | now numbers M) species, and of these no less than

12, or 40 i)er cent, are found in Ahiska. The 12 species common to

Alaska are not rare or poorly defined in the Alaskan flora, but are in

the main well marked and readily determinable forms, most of which

are very abundant in individuals, as for example Sequoia Lanfffidorjii,

Ta.rodium distichum mioeenum, (rlyptostrohus Uuropfvvs or Ungeri,

Corijlus MacQuarriij Populus ((rctica, etc. A single species, Pteris

Sithmsis, is confined to these two localities, and a number of other

species, though known by different names, are closely allied, if not

identical. There can be, therefore, little doubt as to the close rela-

tionship between the Alaskan and the Mackenzie River deposits.

The Mackenzie River flora, as already suggested, is in like manner

closely related with the Canadian Ui)per Laramie, or Fort Union

group, as it is called in the United States, about 30 per cent of the

Mackenzie species being common to the two.

On turning to the table we find that 16 of the 55 Alaskan species

are found in the Fort Union of the United States. By combining the

species common to the Mackenzie River, Canadian Upper Laramie, and

Fort Union, we have 22 or 23 of these species also found in the

Alaskan beds.

Without going further into the subject, which indeed the present

state of our knowledge will hardly warrant, it is safe to say with Sir

William Dawson that " There can scarcely be any doubt that the flora

of the Ui)per Laramie, of the Atanekerdluk series in Greenland, and

of the Spitzbergen and Alaskan Tertiaries corresponds with the

Eocene of Europe, and is also identical with Fort Union flora of the

Missouri region, formerly regarded as Miocene."

Explanation ok Platk IX.

Fig. 1. Siilix jiiiuuta, ii. sp

Fig. 2. Palhirus Colombi, Heer

Fig. 3. Acer trilobatum procluctnm, (Al. Br.) Heer

Fig. 4. C'orylus MacQiiarrii, (Forbes) Heer

Fig. .5. Jiiglans Towuseudi, n. sp

Fig. (i. Rhus frigida, n. sp

Fig. 7. Fraxinus Hereiideeneiisi.s, n. sp

Figs. 8, 9. Zizyjihus Townseudi, u. sj)

Figs. 10, 11. Phyllites arctica, n. sp..

* Fl. Fo.ss. Arct. Vol. vi. 1 Abth., 3d Nr. Beitriige znr Miocene Fl. v. Nord-Canada.

t Op. cH. Vol. VI. 1 Abth., 4th Nr. Untersnchung ii. loss. Holzer d. Arct. zone.

I Trans. Key. Soc. Canada. 1889. Fossil plants from Mackenzie and Bow rivers.
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Fossil Plants from Herendeen Bay, Alaska.





DIAGNOSES OF NEW NORTH AMERICAN MAMMALS.

By Frederick W. True,

Curator of the Department of Mammals.

In connection with certain studies of North American mammals
which I have recently undertaken, I find it desirable to separate out a few

forms under new names. A mole from Fort Klamath, Oregon, presents

certain cranial and dental diftereuces from described species which seem

to me worthy of recognition, and I regard it necessary to place Brew-

er's mole in a new genus. I desire in addition to i)ublish diagnoses of

an undescribed race of Abert's squirrel, a new lemming, and a lemming-

like mouse, representing a new genus.

SCIURUS ABERTI CONCOLOR, uew subspecies.

Similar to yS'. aberti, but with no rufous area on the back, all the upper

surfaces being gray throughout. -Tail alike on both sides j the hair

annulated with gray and white proximally, with a rather broad subter-

minal black ring and pure white tips. Ears gray within; externally

gray and rufous, as in the typical form of S. aberti; furnished with

long terminal x^encils, which are black, more or less mixed with gray
aud rufous. Under surfaces of body and limbs pure white; the hairs,

however, gray in the basil third, except on the under side of the front

legs, where they are white to the base. Backs of feet gray; toes white.

Dimensions (from the dry skin; type).—Head and body, 280 mm.;
tail vertebrae, 215 mm.; ear from the occiput (without i^encil), 22 mm.;
hind foot (without claw), 61 mm.

Type.—No. fMl n U. S, IV. M , female, Loveland, Larimer County,

Colo. Collected by William S. Smith.

A male from the same locality is melanistic. All the melanistic spec-

imens of Abert's squirrel in the study collection of the National Museum
are from Colorado.

The variety above described shows a remarkable resemblance to

Sciurusfossor, but the latter is without ear-tufts.

Proceedings Katioual Museum, Vol. XVH—No. 999.

[Advance sheets of this paper were published April 20, 1894.]
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SCAPANUS J)1LATUS, new species.

Exterior unknown.

Dentalform iila.— 1. 1, C. j, PM. f, M. i}. Penultimate premolar with

a posterior cusp.

Size of skull moderate. Maxillary above the tirst molar broad (equal

ill breadth to the interparietal bone), with a strong ridge separated from

the root of the zygoma by an emargiuation. Autero-exterual angles

of the interparietal not rounded off. Angular process of the mandible

narrow, strongly uncinate.

Dimensions of sJcuU (type).—Greatest length, 34 mm.; basilar length

(Hensel), 28.5 mm.; greatest breadth across maxillfe, 10.5: greatest

zygomatic breadth, 14 mm.; length of tooth-row, 15 mm.; length of

parietals, 11.1 mm.; breadth of interparietal, 10.5 mm.
Ti/pe.—^o 128G, Merriam Collection, Fort Klamath, Oreg. (Skele-

ton.) fCollected by Capt. C. E. Bendire.

P A K A s c A L () r s , new genus.

Premolars, |. Molars with a trilobed internal basal projection

extending across the bases of both externals cusps. Tympanic bulhie

incomplete and annular. Pelvis with no osseous bridges opposite or

posterior to the acetabulum, connecting the sacral vertebrae with the

pelvis. Extremity of the spinous processes of the sacral vertebrae

connected by a continuous band of bone, but the intervals between the

si)ines themselves not filled in with bone.

Tail hairy. General color black.

Type.—Scalo^js hreweri, Bach man.

"

MY0DE8 XIGRIPES. uew speckles.

Upper surfaces nearly uniform cinnamon-gray, without bands or

spots. Sides, including the lower part of the cheeks and neck, clear

tawny brown. Under surfaces i>aler tawny, which tint is gradually

merged into the stronger color of the sides. Nose black. Fore feet

black above, tawny below. Hind feet black both above and below.

Tail bicolored, black above, pale tawny below.

Dimensions (from dry skin; type),—Head and body, 130 nini.; tail

vertebrae, 13 mm.; hind foot (without claw), 17.5 mm.
Ty2)e.—^o. 59152, U. S. N. M., male, St. George's Island, Alaska.

Collected by Charles H. Townsend, August 18.

M I c T o M Y s , new genus.

General appearance that of Synaptomys. Ears moderate. Tail

short, hairy. Thumb with a strap-shaped nail, as in Myodes. Mammae,

4 i)airs.

Skull similar to that of Synaptomys. Incisors obliquely beveled and

broadly grooved on the bevel. Molars rootless. Upper molars as in
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Spiaptomys. Lower molars resembling those of Phenacomys and
Synaptomys, but with the external border of enamel merely crenulate,

with no external reentrant angles, or triangles of dentine, except in

the middle of the last tooth, where there is a short indentation.

Type.—31. innuitus, as below.

MICTOMYS INNUITUS, new species.

Size moderate. Ears well developed, rounded, about as long as the

fur immediately in front of their base. Five tubercles on the hind
feet; soles hairy. Claws well developed, compressed. Upper surfaces

grayish brown, as in Synaptomys. Under surfaces gray. Face pale

brown. Lips, end of nose, and chin, white. Feet pale brown. Tail

bicolored, pale brown above, white below. Ears clothed with rather

long and sparse brown hairs.

Dimensions (from alcoholic specimen ; type).—Head and body, 88 mm.

;

tail vertebrae, 15 mm. ; terminal pencil, 5 mm. ; ear, from base of orifice,

9.5 mm.; hind foot (without claw), 15 mm.
Type.—No. 14838, U. S. N. M., nursing female. Fort Chimo, TJngava,

Labrador. Collected by L. M. Turner; spring, 1881.





DESORIPTIOI^S OF NEW SPECIES OF STARFISHES AND
OPHIURANS, WITH A REVISION OF CERTAIN SPECIES
FORMERLY DESCRIBED; MOSTLY FROM THE COLLEC.
TIONS MADE BY THE UNITED STATES COMMISSION OF
FISH AND FISHERIES.

By A. E. Verrill.

In the following list the serial arrangement adopted by Sladen in

the Voyage of the Challenger has been followed pretty closely, partly

as a matter of convenience, bnt also because it probably represents,

in most cases, the real affinities of the genera more nearly than any
other ijublished classification. I am not prepared, however, to adopt

all the families and subfamilies proposed by him.

ASTERIOIDEA.

Family Arciiasterid^, ( Vigiiier, 1S78) emended, Sladen.

Benthopectinin^, new subfamily.

Disk small; rays elongated, angular. Marginal plates large, spinif-

erous; an odd one, above and below, in the interradial angles. Dorsal

surface covered with simple flattened plates usually bearing few spines

;

no paxilloe. Papuhe simple, arranged on the baso-median part of the

rays and on the adjacent parts of the disk. Adambulacral plates, with

a salient inner angle bearing spines. Pectiuate pedicellarise are some-

times present. No superambulacral plates. Dorsal pore very evident.

BENTHOPECTEN SPINOSUS, Verrill.

Bentliopecten spinosus, Verrill, American Journal of Science, xxviii, p. 218,

1884.

Pararchaster semisquamalus, var. occidentalis, Sladen, Voyage of the Challenger,

XXX, p. 10, 1889.

Pararchaster armaius, Sladen, op. cH., p. 19, pi. 1, ligs 5, 6; pi. 4, figs 5, 6, 1889.

A comparison of a large series of this species, of various sizes from

those that are 15 mm. up to large ones 260 mm. m diameter, shows that

Proceedings National Museum, Vol. XVII—No. 1000.
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the two forms described by Sladen from off" the American coast are

probably both identical with that described by me.

This species varies considerably in several details of its structure,

according to its age. None of Sladen's specimens were full grown

(largest size given is 74 mm. in diameter). Moreover there is often

considerable variation in specimens of the same size and from the same
locality, in the size of the disk, number, size, and arrangement of the

spires on the marginal plates, etc. Some few examples have the disk

at least one-third broader than others having the same length of rays,

and such specimens naturally have large inferior interradial areas,

with the plates more numerous than usual, as many as twenty to twenty-

five being iH'Csent in some cases. The papulae often extend out on the

rays, in large examples, as far as the fifth pair of marginal plates; they

cease sooner in the median line than to either side of it. They are often

present on the central area of the disk, among the large primary spines.

The actinal and adambulacral spines on the largest specimens are more

numerous and longer than Sladen's descriptions indicate, but the half-

grown siiecimens agree well with his examples, in most respects.

The pectinate pedicellari.e described by Sladen as characteristic of

P. armatus are commonly lacking entirely on our specimens, or exist

only in very small numbers. The dorsal plates of the rays are rounded

and ovate, unequal, and most commonly isolated in the integument.

They usually bear only a single, small, slender, acute spine, rarely two.

The large disk-spines are variable in number and length, but they are

always restricted to the central area of the disk, and the largest are

borne on the primary plates. The large single spines on the odd inter-

radial marginal plates are usually long, tapered, acute, and distinctly

larger and longer than those on the disk. The lower marginal plates

generally bear, in large specimens, one large, primary, acute spine, and

one or two, rarely three, secondary ones below it, besides several small,

slender, divergent, rough spinelets scattered around their bases. The

adambulacral plates, in such specimens, generally have two or three long,

slender, rough spines on the actinal side, besides several small, slender,

spinelets on the outer margin; the angular and salient inner margin

usually bears about seven slender spines in a V-^li'^Pt'4 group.

I have seen a few regular four-rayed specimens, and also one pecul-

iar monstrosity, in which a small supplementary ray buds out from the

side of the regular ray, near the base. This species occurred at many
stations in 721 to 2021 fathoms.

PONTASTERIN^, new Subfamily.

Rays long; disk of moderate size. Papuhe arranged in a group at

the base of each ray, and sometimes on the disk. Dorsal surface cov-

ered with spinopaxillie and protopaxilhie. Marginal plates all paired,

usually spiniferous. Pedicellaria^ often present, mostly compound, two
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to foar-valved, or pectinate. Superambnlacral plates are lacking-.

Fascicles rudimentary or lacking.

P0NTA8TER HEBITUS, S 1 a d e a .

Pontanler liebUus, 8ladkn, Voyage of the Cliallenger, xxx, p. 3S,
i>\. 8, figs. 1, 2;

pi. 12, figs. 1, 2, 1889.

ArchasterienuispinngjYERRiLL, Proc. U. S. Nat. Mus., ii. p. 203, 187tt; Rep. Com'r
of Fish aud Fisheries, xi [for 1883], p. 543, pi. 13. fig. 38, 1885 (probably not

of Diil>en and Koren).

Ill my former papers I considered this species identical with P.

tenidspiitus of northern Europe, but Mr. Sladen describes it as distinct.

The two forms are certainly very closely related, but, as I have not had
the European species for comparison, I follow his decision.

Our specimens, however, in many cases, approach nearer to the Eu-

ropean form than does the type of P. hehitus, as described by Sladen;

for iu our series the marginal and adambulacral spines are often mostly
long and acute (not truncate as described) and the disk is often as large

as in P. tennispinus. But the pedicellari;e, characteristic of the latter,

seem to be absent in the American form.

Most of the specimens have been taken by the Gloucester, Mass.,

tishermen from the fishing banks off Nova Scotia and iSTewfoundland,

in 128 to 250 fathoms.

P< )NTASTER F( )RCIPATITS, Sladen.

I'oritaster forelpatus, Sladen, Voyage of tlie Challenger, xxx, p. 43, pi. 8, figs. 3,

4; pi. 12, figs. 3, 4, 1889.

Archaster fenidspinus, Verrill (part), op. cit., xi, p, 543, 1885 (not Dub. aud Koreu).

This species was also included by me, in some of my former articles,

under the name of Archaster tenuisjrinus, of which it was at first sup-

posed to be a variety.

It is easily distinguished from P. hebitus by the presence of only a

single large spine on the actinal surface of the adambulacral plates.

The peculiar four-valved to six-valved pedicellariie are usually i)resent

in considerable numbers on the ventral surfaces; sometimes, on the dis-

tal part of the ray, pedicelled, three-valved ones occur. The central

spine of the dorsal plates is larger and longer than in P. hehitvs, and so

are the marginal spines of both series. The papular areas are smaller,

more rounded, and have but few pores. This species was taken at

many stations, iu depths ranging from 056 to 1,396 fathoms.

P( >XTASTER SEPITUS, Verrill.

Archa^ler sepitus. Verrill, Anier. Jonrn. Science, xxix, p. 151, Feb., 1885.

This species is a true Pontaster. It is very distinct from both the

preceding, aud is easily distinguished by the relatively larger, broader,

thicker, and more convex marginal plates, with deeper sutures between
them. The marginal sinnes are more conical, with enlarged bases, but

not so long as in the last species. The dorsal spinopaxillse and para-
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paxill.T are larger tluiu in either of our other species; many have a

slender central spine. The papular areas are small, rounded, and have

few large pores. The genital openings are far apart, about opposite

the distal third of the first pair of marginal plates and close to them.

The upper marginal plates of the first pair are rounded and smaller

than those that follow them, but the corresponding lower ones are dis-

tinctly larger and more swollen on the under side than those that suc-

ceed them. There is only one large stout spine on the actinal side of

the adambulacral plates.

This occurred in 2tQ^ to 858 fathoms.

Subfamily Plutonasterin^, S 1 a d e n

.

DYTASTER GRANDIS, V err ill.

Archaster (jramUa, Verrill, Amer. Jourii. Science, xxviii, p. 218, 1884.

Dyiasier madreporifer, Sladen, ojj. cit., p. 70, pi. 3, figs. 3, 4; pi. 32, figs. 5, 6,

1889.

This species is clearly identical with that so well described and

figured by Sladen, but his specimens were not full grown.

Our large series includes all sizes from the young 10mm. in diameter

up to large ones 260 mm. in diameter. The very young specimens are

widely different from the adults, but specimens 50 mm. in diameter

have the general characters of the adults.

This species, and probably others of the genus, have well-developed

superambulacral plates, which would, perhaps, indicate special affini-

ties with the Astropectinida; were not such plates present in several

other widely different genera.

A few regular four-rayed examples have been taken. This species

was taken in 384 to 2,620 fathoms.

PLUTONASTER AGASSIZII, V e r r i 1 1

.

Archasfer agassizii, Verrill, Amer. .Joiirn. Science, xx, p. 403, 1880.

Phttonaster rigidus, Sladen, op. cit., p. 91, pi. 14, figs. 3, 4; pi. 15, figs. 3, 4, 1889;

also var. semiarmata, op. cit., p. 94.

PJntonaster hifrons (part), Sladen, op. cit., p. 88, 1889 (very yonng example).

This species is closely allied to P. hifrons of Europe and P. interme-

dius (Perrier sp.)* of the West Indian region. It varies greatly in

respect to the armature of the marginal plates. In one large series

there are among the adult specimens all gradations from those having

no marginal spines whatever to those that have a large spine on nearly

every marginal plate of both series. Therefore it is useless to recog-

nize varieties based (ui this character, like the varietj- semiarmata of

Sladen.

*Nouvelles Archives du Mnseum d'Hist. Nat., Ser. 2, vol. 6, p. 251, pi. vii, figs. 1,

2; pi. IV, fig. 4,1884.
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This species has distinct though short superambulacral plates at the

base of the rays and within the margin of the disk, but they are lack-

ing in the distal part of the rays. The papuhr are confined to a star-

shaped area, occupying the center of the disk and the basal median

part of the rays.

A few regular six-rayed specimens were taken by the Albatross.

The young, when very small, differ greatly from the adults in

structure and appearance.

This is one of the most abundant of the deep-sea starfishes taken

by the U. S. Fish Commission, as well as one of the most beautiful.

It occurred at many stations in 182 to 1,594 fathoms.

This and the other species of Plutonaster would be included in the

genus Goniopecten, as defined by Perrier, but as his first species {G.

demonstrans) appears to be a distinct generic type, perhaps allied more

nearly to Psilaster, and apparently belonging to the Astropectinida?, his

name should be restricted to that type.

Subfamily Pseudarchasterin^, S 1 a d e n

.

PSEUDARCHASTER INTERMEDIUS, S 1 a d e ii

.

Pseudarchaiitcr intermedins, Sladen, Voyage of the Challenger, xxx, p. 115, pi. 19,

figs. 3, 4 ;
pi. 42, figs. 5, 6, 1889.

Archaster parelii, Verrill, Amer. Jouru. Science, vii, p. 500, 1874 (not Diiben and
Koreu); xxiii, p. 140, 1882; Rep. U. S. Com'r Fish and Fisheries, xi,p.543,

pi. 13, fig. 37, 1885 (var. with narrow rays).

According to Sladen, this is distinct from the allied European parelii,

with which I formerly identified it, but without a direct comparison

of specimens.

Our numerous specimens show considerable variation, especially in

the size of the marginal plates as compared with the breadth of the

dorsal area of the rays. In some examples the upper marginal plates

are so broad that the dorsal area is much reduced in breadth. In

others the marginal plates are comparatively narrow, while the dorsal

area is wider.

These differences are not correlated with any others of importance,

so that they can hardly be taken as characteristic of permanent vari-

eties.

The papulae are confined to the central part of the disk and baso-

median part of the rays.

Distinct fascicles are present in our specimens between the plates

next to the adambulacral series, as in P. discus, but Sladen states that

they are wanting in his examples. Moreover, in all our specimens there

is a median row of several enlarged spinules decidedly larger than the

rest, on each of the inferior marginal plates, which was not the case in

Sladen's specimens. Similar enlarged spinules occur on most of the

actinal interradial plates. In consequence of these differences our

examples approach much nearer to P. disctis Sladen, from the west coast
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of S. America, and to P. tessellatus, from off Caj^e of Good Hope, than is

indicated by Sladeu's descriptions.

It ranges from 110 to 1,008 fatlicmis, oft" our coast.

PSEUDARCHASTER CONCINNUS, new species.

A large, regularly stellate, flverayed species, having a broad flat

disk and a rather thick margin with the interradial border regularly

incurved. Rays broad at the base tapering regularly to slender sub-

acute tips. Lesser to greater radius as 1 to 3.5.

Abactinal area covered with regular hexagonal and rounded paxii-

liform groups, those in the center of the disk and along the middle

of the rays, decidedly larger than the rest, slightly convex, with a

central group of from 20 to 30 obtuse, slightly elevated granules or

papilla3 and a marginal series of from 20 to 30 smaller and more slender

divergent papilhip.

Upper marginal plates are nearly vertical and slightly convex and

encroach but little on the disk. They are much higher than hmg on

the margin of the disk, and are covered with rather large, rounded gran-

ules. Lower marginal plates nearly horizontal, confined largely to the

actinal surfiice, and thickly covered with acute, imbricated spines, those

on the middle largest.

Actinal interradial area.s large, occupied by closely united plates, of

which the outlines are indistinct. lOach plate bears one to three or

more acute fusiform spines in the middle, and a marginal series of

much smaller and more slender spines of similar form or more clavate.

The adambulacral plates project inward nearly half across the furrow,

leaving deep angular notches between them. The furrow series of

adambulacral spines arise from the margins of the projecting portion of

the plate, and each angular group contains eight to ten rather slender,

moderately long, obtuse spines, of which the middle ones are a little the

longest.

The largest specimen, from station 270(), had, when dried, the radius

of the disk, 31 mm. ; of the rays, 105 to 110 mm. ; breadth of rays at base,

40 mm.; height or thickness of interradial margin, 12 mm.; height of

largest superior, marginal, interradial plates, 11 mm.; their length, 2.5

to 3 mm.; diameter of the large paxilhc of the median radial series,

3 mm.; diameter of madreporic plate, 2 mm.

The central area of the disk is occupied by rather close set, roundish

parapaxilhc. The anal pore is small but distinct, nearly central.

The madreporic plate is small, nearer to the center than the margin

(distance from the center, 12 mm. in the largest specimen). The ten

radial and interradial primary plates scarcely differ in size and form

from the adjacent plates. Three to five rows of large hexagonal

paxilhe extend along the middle radial areas of the disk and bases of

the arms, becoming smaller and less regular beyond the middle of the

arm. On the disk these are bordered on each side by several rows of
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similar paxilliform groups, which become smaller as they approach the

interradial marg-in; owing to this arrangement the largest and most
regular paxilhe form a star-shaped area, in which the paimhie are

situated. The larger hexagonal paxillte often bear 50 to 60 granules

and papilla?; nearly the whole of the round and slightly convex summit
is occupied by the central group of somewhat elevated, blunt granules,

which are not closely crowded; the extreme margin is bordered by
about the same number of smaller, longer, and more slender papilhie,

which spread outward, so that those of adjacent paxilhe are nearly or

quite in contact, except at the angles, Avhere the papulte are situated.

These paxilliform groups are borne upon round, convex, columnar or

somewhat clavate elevations of the plates. In the triangular inter-

radial areas and along each side of the rays the plates are smaller and
closely united, without i)apulary pores, and their central elevations

become smaller and lower as they approach the margin, those near the

marginal plate becoming oblong or elliptical and closely crowded
together side by side in rows perpendicular to the marginal plates;

usually two of these rows start inward from each marginal plate along

the sides of the arms, but toward the center of the interradial area

three rows often correspond to a single plate. Similar plates occupy

the entire breadth of the dorsal area of the arms beyond the middle,

where no papulary pores exist, but those of the median row can be

distinguished even to the tip of the arm by their larger size and
broader form.

The papulary pores are small, and about six surround each plate;

they are wanting in the triangular interradial areas and along the

sides and on the distal half of the rays. In e.ich dorsal interradial

area there are two larger pores, which are usually quite easily distin-

guished in dry specimens even without removing the granules. They
are situated opposite each of the second pair of i)lates, counting from

the interradial angles, and are at a considerable distance, from the

marginal plates; they appear to be the genital pores, which are larger

and much wider ai)art than usual.

Our largest specimen has thirty-nine upper marginal plates on each

radial side and a corresponding number of inferior marginal plates; the

former stand nearly vertically and project but little upon the disk, but

along the sides of the rays they advance more and more on the abactinal

surface. At first their height is more than three times the length, but

the length rapidly becomes greater and the height less, until on the distal

half of the ray the form is squarish, with the height only a little greater

than the breadth. All the upper plates are covered \yith rather large,

rounded, cylindrical, capitate, unequal granules; the sutures are

bordered by a marginal series of small, slightly elongated, clavate

papilla^, forming distinct fascioles continuous with those between the

lower marginal plates ; the granules on the upper part of the plates

are but little elevated, but toward the lower end become larger and
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more elevated, until close to the lower end some of those on the middle

of the plate are relatively larger, higher than broad, with distinctly

enlarged or capitate, rounded ends. The lower marginal jilates

correspond to the upper ones in number and nearly in breadth, but the

sutures along the sides of the rays are not always closely coincident.

The ijlates occupying the interradial regions are nearly horizontal

and somewhat wedge-shaped, with the breadth radially more than three

times the transverse length, but along the sides of the rays they rise

upward more, and the length increases in proportion to the height, as

in the case of the upper ones. Tlieir outer surface is covered with

rather stout, mostly fusiform, very acute spinules, equal in size; the

larger ones in length are about equal to one-half the lesser diameter

of the plate, and form three or four irregnlar radial rows, with the

smaller and more slender ones interspersed. All the spines are loosely

appressed to the plates and directed upward and outward in the i)re-

served specimens, but they are not closely crowded and are scarcely

imbricated. In smaller specimens, about half grown (radius, 60 mm.),

the spines on the lower marginal plates are mostly not fusiform, bu( slen-

der and regularly tapered, and they form but three regular rows on the

middle of the plates, while the smaller and shorter spinules are very

slender and much more numerous. The edges of these plates are bor-

dered by one or two rows of small, slender, elongated, short, curved

spinules or papilhe, which meet across the rather deep sutures, thus

forming distinct but loose fascioles. The actinal interradial areas are

large and covered with a close pavement of plates, with their outlines

concealed by the integument in well-preserved specimens; when the

spinules are removed, the plates are squarish with rounded corners,

strongly convex, with deep, groove-like sutures between them ; they are

somewhat irregularly arranged, and form a pavement-like area, in which

the rows next the adambulacral plates are parallel with the latter and

the outer ones are parallel to the marginal i)lates, and slightly imbri-

cated; the inner ones are smaller and more numerous than the adam-

bulacral plates, usually one, but frequently two, corresponding to each

adambulacral plate; in general they are arranged so that two rows start

from each marginal plate, and each row runs to a single adambulacral

plate, but an additional row is interpolated in some cases. The row

of these plates next to the adambulacral extends out to about the mid-

dle of the ray, the distal i^lates becoming small and narrow. Each of

the interradial plates, except those next to the adambulacral series,

bears on the middle, one to three, or more, rather large, fusiform, acute

spinules, similar to the larger ones on the lower marginal plates, and an

irregular open marginal series of much smaller and more slender spin-

ules of nearly the same form, but the plates next the adambulacral

have their lateral margins bordered by a regular close series of flat-

tened papilla*, forming distinct fascioles; and occasionally similar fas-

cioles appear on a few of the other plates of the second row. The



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 253

adambulacral plates are narrow on the actinal surface, but their inner
margin near the adoral end projects into the groove, forming there a

prominent angle and leaving deep and broad incurved notches between
them; the actinal portion of the projection is rounded and convex, and
from its margin arises the furrow- spines, which are nine or ten in num-
ber and form an angular group corresponding to the actinal outline of

the plate; these spines are subequal, rather slender, elongated, often a

little bent outward, and usually laterally compressed and blunt at the

tip; they are more or less united at base by a web-like membrane. The
small convex actinal surface of the plates bears a central group of about
three or four longer, thicker, round or fusiform, usually acute and
rou^h spines, similar to the larger ones of the adjacent interradial

plates; beside these there are several much smaller, slender spinules

on the outer margin in a curved row. The jaw-plates are rather large

and thick, with sharp, nearly vertical, high inner angles, and with a

thick, moderately elevated, actinal keel, separated by a rather wide,

elongated median suture. Each jaw-plate bears a row of numerous
(about eight) slender spines along the edge, next the groove; these are

continuous, with a row of four to six similar spines on the inner, vertical

margin. Each actinal keel of the jaw bears two irregular rows of

slender, excurved, rough sjiines, ten or twelve in each row; these spines

are similar to the larger ones of the interradial plates, but are rather

more slender. The ambulacral feet are very large, furnished with

a terminal sucker, and occupy the notches between the projecting

adambulacral plates.

Taken by the U. S. Fish Commission steamer Albatross in 1880 at

station 2706, oft" George's Bank, N. lat. 41° 28' 30", W. long. 65° 35'

30", in 1,188 fiithoms, 7 specimens (No. 14941, U. S. N. M). Also at

other stations in 1883, in 123 and 1,255 fathoms.

Variations.—The variations, so far as observed, are probably all due
to difference of age. The smallest specimen has the lesser radius,

12 mm,; the greater, 35mm. This has 27 marginal plates, both above

and below. The granulations on the upper marginal plates are more
uniform than in the large si)eciinens, those near the lower end of the

plate not being much longer than the upper ones, but otherwise they

have the same character and are pretty evenly spaced. The paxillte

of the dorsal surface are much smaller and mostly circular, or nearly

so; the larger ones have three to nine central granules and twelve to

eighteen marginal papillae. The madreporic plate is very small, about

midway between the center and the margin. The spinulatiou of the

inferior marginal plates and interradial region is similar to that of the

larger examples, except that the spinules are smaller and more slender.

In the furrow series each group contains sev^en or eight spines, which
are slender and slightly excurved, but they are arranged as in the adult;

the actinal surface of the plate often bears one or two larger central

spines, with four or five smaller and more slender ones on the outer
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inarpfin. The Jaw-spines are slender, but three or four of them, at the

inn«;r end of the incurved jaw, are niucli stoutrr tlian the rest; the

inner end of the jaw is prohjuged inward and upward to an acute tip.

This species is more closely allied to P. intermedius, Sladen, than to

any otlier species hitherto found off our coast. The latter has a smaller

disk, with the upper marginal phites projecting farther inward, thus

producing a broader margin and a narrower paxillary area along the

rays; its ])iixillii' iire siii;ilK'r in specimens of the same size, more closely

crowded, and have the granules closely crowded together and angnlar,

the whole set forming a compact group, in which the marginal ]»apilhe

dilfei- but little from the other granules. The upper marginal plates

arc also mucii more closely and uniformly covered with granules,

which are so closely crowded together that they have a polygonal form,

esi>ecially on the npper i)orti<m of the jdates, where they are smaller

than below.

The lowei' marginal |)late8 are also much more densely spinulated and

Msnally have hut a single series ot a few enlarged, median spinules, not

much larger than the rest, while the others are small, short, appres.sed,

crowded, and more or less closely ind)ricated; those on the lower part

of the plate are ovate and often subacute, while those at the upper end

of the plate be(;ome ])olygonal and granule like, and similar to those of

the upper idates; their niarginal papilhe are also chaia<;teristic, being

short, thick, angular, and very closely arranged in a regular row. The

interradial areas are relatively smaller, with more numerous, closer, and

snuiller, shorter spinules, of which one, a little larger and longer,

usually occupies the center of each i)late, while the others mostly

snnound the nnirgin and form distinct fascioles between most of the

plates in our numerous specimens (though, according to Sladen, no

fascioles existed in his si)ecimens). The adambulacral spines are more

e(|ual and form more regular and more i)roininent groups, the outer

marginal ones being more numerons and forming ai more regular, diver-

gent, curved series, while tiie central ones form a gronp of live to seven

larger oiu^s, about equal in length and size to the furrow series; the

latter form an angular groui) of sev(Mi to nine. whi<'h are usually

strongly transversely <;om])resse(l and blunt. Tiie jaw-spines are much

more numerous, stouter, and niort; crowded; they form a conspicuous,

broad-ovate group on the actinal suilace of each jaw, with the narrow

suture in the middle.

This species has a striking resemblance to Isaster bairdii in form

and in the character of the abactinal region and upper marginal plates.

The <lisk, however, is somewhat smaller and the rays relatively longer.

The paxillaj are a little smaller and the granulations somewhat tiner in

s])ecimens of the same size; moreover, their marginal granules are finer

instead of coarser, as in the latter. However, the strong spinulation

of the lower surface and inferior marginal plates is widely ditferent

from the even granulation of /. Ixdrdii. The angular groups of adam-
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bulacral spines also give a very different character to the inferior

surface.

Family A s T i{ o r e c r t n i d k ((Iray, 1S40) cnuMKlcd.

ASTh'OPKC'I'EN AMERICANUS, V <• i r i 1 1 .

Archasler amvr'ieanuH, Vkruili., Amor, .loiirn. .Science, x.\ \>. 102, 1880.

This abundant species appears to be a true Antropccfen, although a

dorsal pore is visible. It has well-developed superambulacral plates.

It is more uearly allied to the East Atlantic species, A. mesaciUH^ than

to any other species described by Sladen. It differs from that species

in having longer arms and a much smaller disk; in having longer and

more slender marginal spines, and of these usually but two, sometimes

tliree, on each of tlu^ inferior row of plates, instead of four or five; in

the numerous long, slender spinules of the rest of the surface of the

inferior marginal plates; in the long, slender spinules of the dorsal

[)axilla', and in the longer and more numerous adambulacral spines.

LHlTOl'l'VCHASTKl.' AKCTICl'S, 8 1 nd e ii

.

Leptiipljirhanler arcticns, Sladen, oj). cit., p. 189.

Antropeclcn arciiciis, M. .Saks, h'eise, Lofodcn and Fiiiniarkcn, Nyt. Mag. Nat..

VI, 1). 161, 1851.

Arch<(stcr arcticiis, Vkhkii.t., Anier. Journ. Science, xvi, p, 211, 1878

LepiojHi/chaslar areUcui, var. chngatus, .Si.aden, oj). cit., p. 189.

Our series of specimens show various gradations in the relative length

of the rays, some of them agreeing in this and other respects with the

form described as a variety by Sladen. llis variety was taken oft New
Jersey, in Ij.'WO fathoms. I am unable to make out any detinite diag-

nostic characters for this foini.

This species has been taken at many stations ofl' our coast, in 50 to

547 fathoms, but always in small numbers.

rSILASTKK FLOK.E, VerriU.

ArclHhstrr flor(r, Vkkhiii.. Anicr .lonrn Science, vol, 16, p 372, 1878 Kep.

IJ. S. Coin'r Fish and Fisheries, xi, ]). 542, pi. 13, fig 36, 1885

This species clearly belongs to the genus Psilaster, as defined b>

Sladen. It is closely allied to P. andromeda^ of Northern Europe, and

may eventually prove to b<' only a variety of that spe(;ies.

It approaches nearest to those specimens of the latter, mentioned b\

Sladen, having broad superior marginal plates and well dcveIoi)ed

spines in a submarginal row on the lower series. Some of the lai-ger

examples have a single, enlarged, acute spinule, like those of the lower

series, on some of the superior marginal ])lates.

This s])ecies has been taken at numerous stations by the U. S. l^'ish

Commission in 72 to 084 fathoms.

A considerable nuiiilxT hav(; also been received from the (lloucester
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fishermen, taken on tlie fishing banks oif Nova Scotia and Newfound-

hind, m 84 to 230 fathoms.

BATHYBIASTER ROBUSTUS, V e r r i 1 1 .

Arvhaster rohustiis, Verrill, Amer. Journ. Science, xxix, p. 383, 1885.

Phoxaster pumilus, Sladen, op. cit., xxx, p. 236, pi. 15, tigs. 3-6; pi. 40, figs. 7-11,

1889 (Young).

This si)ecies is evidently very closely related to B. 2)allidus, of North-

ern Europe, the type of the genus Bathyhiaster. It is even possible

that they may prove to be identical when a full series of each can be

compared.

The form described as Phoxaster pumilus by Sladen, which was taken

off the North American coast, in 1,240 to 1,700 fathoms, appears to be

identical with the young of our species. His specimens were only

62 mm. in diameter. The genus Phoxaster in this case becomes a syno-

nym of Bathyhiaster.

Fully grown examples of B. rohustus are often 250 to 280 mm. in

diameter.

In the young specimens, up to about 75 mm. in diameter, the cen-

tral ''epiproctal cone" is still visible as a low wart-like elevation, with

an aperture in the tip, but in the large specimens it disappears entirely

and the central area of the disk becomes flat, or even concave, and
covered with crowded paxilliform plates much smaller than those on

the rays, but the small central pore is i)ersistent. The peculiar purse-

like or bursiform j)edicellari{e of the large inner adambulacral spines,

characteristic of Bathyhiaster, are often entirely wanting in our speci-

mens, especially when small, and usually, when present, there are but

few of them even in the large specimens. Possibly they may have

been destroyed by rough usage in the dredges and washing sieves.

The squamiform spinules and pedicellariie of the actinal and marginal

plates are like those of Bathybiaster ixdlidus. The two rows of spinules

on each jaw-plate are peculiar, for the opposite spines of each pair

press their tips together something like the valves of certain pedi-

cellarijTB, but this seems to be the case in the European form also.

These spines are subequal in length—short, with flattened blunt tips;

those of the actinal series, in large specimens, are stoutest, often with

enlarged, truncate, bilobed, or rough ends; there maybe 15 to 20 in

each row. The two close parallel rows of spines on the first adambu-

lacral plates are similar in form and arrangement. Of these there

may be 10 to 12 in each row. The adambulacral plates, except the

first pair, correspond in number to the marginal plates. The actinal

interradial plates form short, simple rows running from each plate to

a corresponding marginal plate; their marginal scales form narrow

fascioles, which become more distinct and regular in the narrow, con-

tinuous vertical grooves between both series of marginal plates. The
longitudinal sutures between the upper and lower plates are very
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incoiispienous. The small, conical, marginal spine on the upper edge

of each of the su})erior plates is relatively shorter and stouter in the large

specimens than in the smaller ones; sometimes tliere are two of them
side by side. Taken at many stations, in 705 to 1,407 fathoms.

Family PentactON aster id ve, Perrier.*

PARAGONASTER FORMOSUS, Y e r r i 1 1 .

Archasterformosus, Verrill, Aiuer. Jouru. Science, xxviii, p. 383, 1884.

tParagonastcr c}iUridratus, Sladen, op. cit., p. 314, pi. 51, figs. 3, 4 ;
pi. 53, figs. 3, 4,

1889.

Our species appears to be very closely allied to the form well described

and figured by Sladen from off the Cape Verde Islands. Our species

appears to have the adambulacral plates more salient and angular on
the furrow-margin, and the notches between them deeper; the furrow-

spines api)ear to be more slender and form a more strongly curved or

angular group, which is continued by three to five shorter ones in a

fasciole-like row on the proximal and distal edges of the plates; there

are about five on the furrow-edge proper; the spines on the actinal

surface are more elongated and more regularly stellate, with a longer

one in the middle of the group.

The spinules of the lower marginal i^lates have the same arrangement

as in Sladen's species, but are slightly more slender and acute than

shown in his figure; of the larger median series there are usually two
or three irregular, indefinite rows in the larger specimens, instead of a

single definite row. These differences are, however, so slight that the

two forms may eventually prove to be the same species.

Narrow, imperfect fascioles occur between the marginal and actinal

plates in our species.
,

The distinction between Parafjonaster and P.seudurchasU'r seems to

ihe very slight, depending almost entirely upon the narrow abactinal

area of the rays in the former.

Tbis species was taken at several stations in 1,390 to 2,031 fathoms.

I s A s T E R , new genus.

It seems necessary to institute a new generic group for the elegant

starfish formerly described by me under the name of Archaster bairdii.

It cannot be placed in any of the numerous genera proposed by Sladen

without changing the definitions considerably. It appears to be most
nearly allied to Mediasfer, Paragonaster, and Nymphaster. It might be

defined as a Nymphasier with broad rays having wide abactinal areas.

The form is stellate, with a rather broad disk and tapering rays, having
rather wide abactinal areas. The marginal plates are well developed

in both series, but the upper ones are flattened above, or bevelled, and
do not form a wide margin on the disk; they are all paired, aud those

of the two series are nearly opposite each other. They are everywhere

' Goniasteridw is an earlier jmkI better name for this group.

Proc. N. M. 94 17
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granulated, without spines, and have differentiated marginal granules

along the sutures, forming narrow fascioles. The abactiual ossicles are

mostly parapaxilhv, regularly arranged in several longitudinal rows

along the middle of the rays, with the central row clearly defined;

they are closely and evenly covered with angular granules, those

around the edge differentiated. The papuhe, are restricted to the

central part of the disk and the baso median part of the rays.

The actinal interradial areas are large and covered with many more

or less rhombic i)lates closely arranged in regular roAvs parallel with

the ambulacra! grooves. The plates are covered with even granules

similar to those of the upper surface.

Some of the actinal plates usually, but not in all specimens, bear

small valvate pedicellarite, usually with two or three valves, similar in

size to the granules; similar pedicellaria? may occur in small numbers
on the marginal and abactiual plates.

The armature of the adambulacral plates is in longitiulinal rows,

usually three rows to a plate.

The jaws are not prominent on the actinal side; they have marginal

and acliual rows of sjiines. The ambulacral feet have terminal suckers.

This genus differs from Nymphastcr chiefly in having broad abactiual

areas on the rays. From Paragonaster it differs in that character and
also in having the actinal plates evenly granulated, and the fnrrow-

spines in a straight row.

The pavement-like arrangement of the actinal plates, the granulation

of the plates, and other characters indicate that it belongs to the family

Pentagonasteridie, as limited by Sladen.

IS"ASTER BAIRDII, V e r r i 1 1

.

Archaster bairdii, Verrill, Amer. Journ. Sci., xxiii, p. 139, 1882.

Disk broad, flattened, or moderately convex, with the interradial

margins broadly curved, and the edge evenly rounded, owing to the

faint elevation of the ujiper marginal plates. Rays broad at base,

rapidly tapered to rather slender tips. Lesser to the larger radius

about as 1 to 2.5. Lesser radius of one of the largest specimens, 23 mm.

;

greater radius, 54 to 56 mm. Another specimen has the lesser radius

IS mm.; greater, 53 mm.
Abactiual area of the disk and rays closely covered with rather large

crowded parapaxilhe, which are round or polygonal according to the

amount of crowding, with a median row along the rays slightly larger

than the others. The parapaxillai consist of a round, convex, cylin-

drical or sliglitly clavate column, arising from the center of each of the

plates. On the middle region of the basal portion of the rays, the

plates are united by more or less stellate processes so as to leave large

intervening iK)res for the papuhe; but in the triangular interradial

areas the phites are closely united, without pores between them. On
these areas they become protopaxilhc, and are closely crowded in rows
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parallel to the marginal plates; next the marginal plates they become
much smaller than elsewhere and squarish or hexagonal in form, while

tlie central column becomes reduced to a slight elevation of the surface.

These small plates, without interspaces, also extend along the margins

of the rays and fill up the entire abactinal area of the arms beyond the

distal fourth, where there are about five rows. In the central area of

the disk the central and ten primary plates are larger and more rounded

than those upon the rays; and the papular pores are smaller and less

numerous than upon the rays, so that the areas having pores form a

five-rayed star upon the disk and arms, which is conspicuous when the

granules are removed. The petal-like groups of papular pores are also

often distinctly visible iu dry specimens without the removal of the

granules.

Each of the dorsal plates bears a very even and regular fiat or concave

group of papilliform granules; each group consists of a central cluster

of from twelve to twenty-five rather small rounded granules, slightly

separated from each other, and of a marginal series of fifteen to thirty

or more, somewhat longer, very even, flattened, blunt papillae, which

are somewhat divergent, so that those of the adjacent groups are nearly

or quite in contact, except where the papuhie come forth. Owing to the

somewhat greater length of the marginal papilhe the central area of

the whole group is lower than the margin. Some of the smaller groups,

towards the sides of the rays contain but six to ten granules in the

central cluster, in the midst of which one, slightly the largest, is ceu-

tral and the others form a circle around it. Close to the marginal

plate, in the interradial areas, where the plates are most crowded, the

granules become very uniform in size and elevatiou, so that the separate

groups are scarcely distinguishable and the granulation is nearly iden-

tical with that on the marginal plates.

On several of the largest specimens many of the dorsal plates, both

of the disk and rays, bear a single, small, subcentral or marginal

bivalved pedicellaria, which is a little higher than the adjacent gran-

ules and two or three times as broad ; seen from above the outline is

oblong; each one a])pears to take the jjlace of from two to four gran-

ules. Sometimes two such pedicellari;e occur on the same plate, and

occasionally they have three valves. Those that occur near the inter-

radial margins are smaller than those on the central area. The valves

are fiat, incurved, and truncate at the end.

The inadreporic plate is small, with few branched gyri, and is sit-

uated, much nearer to the center than to the margin; in a specimen

having the lesser radius 22 mm. the madreporic plate is 7 mm. from the

center. The central or anal pore is usually small and inconspicuous,

but in some specimens it is very evident and is surrounded by a con-

vergent groui) of numerous small spinnles. In the papular areas at

the bases of the arms the pores are large and each has a single papula;

usually each plate is surrounded by six pores.
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The upper and lower marginal plates closely correspond in number
and elevation. The superior ones are scarcely raised above the level

of the disk, so that they are not conspicuous, as seen from above. In

the interradial areas they are nearly twice as high as long, but beyond

the middle of the arm they become squarish in form ; their surface is

but slightly convex; they are separated from each other and from the

inferior plates by shallow and narrow grooves, which are bordered by

a row of small granules or papillse a little longer than those that cover

the rest of the plate, so as to form simple fascioles. In the largest

specimens there are about twenty-five superior marginal plates on each

side of a ray. The inferior plates are nearly the same as the superior

ones in size and form and in the furrows or fascioles between them, but

the sutures do not always correspond precisely with those of the upper

series. The entire outer surface of the marginal plates of both series

is covered with small granules separated by intervals less than their

own diameters.

The interradial areas beneath are rather large, triangular, and occu-

pied by groups of closely united, convex, i)olygonal, and squarish plates,

similar in size to the larger ones of the dorsal surface and covered by
even groups of granules, much like those of the dorsal surface, but a

trifle larger and higher. These plates form four or five regular rows

parallel to the adambulacral plates on each side, beside a small tri-

angular group next the center of the interradial margin; their regular

arrangement and squarish form allows narrow furrows to run from

between the adambulacral plates to the marginal plates in both direc-

tions. Those in therow next the adambulacral plates correspond nearly

to the latter in number and breadth ; this row extends to a jjoint about

opposite the eighth marginal plate of the ray, the distal plates becom-

ing small and irregular and only filling the angles between the adam-

bulacral and marginal plates ; but within the limits of the disk the plates

of.this row are nearly square, with rounded corners. The granules cov-

ering these actinal plates are somewhat elevated, with rounded and

somewhat swollen tips, the marginal series on each plate being some-

what longer and more divergent than the rest, so as to form rudimentary

fascioles between the plates. The number of granules on the larger

plates is usually from fifteen to twenty, of which three to six occupy the

center of the group, while the others are often arranged so as to form

pretty regular square or rhombic groups, giving a very even and sym-

metrical arrangement to the whole area. On some of these plates, near

the mouth, one of the central granules is replaced by a small bivalved

pedicellaria, similar in size and form to the adjacent granules, but they

do not appear to be present on all specimens. In some specimens these

pedicellariic become decidedly larger and are furnished with three,

four, and even five valves surrounding a central or subcentral pore in

a plate ; in this case they take the place of the central group of granules

and become more numerous and occur on about one-third of all the
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interradial plates. On sucli specimens more or less similar two-valved

pedicellarine are found on the marginal plates and on the abactiual

plates of both the rays and disk. The adauibulacral spines consist, in

the larger specimens, of an inner or furrow-group of five or six rather

slender elongated spines, which arise from a curved and prominent

base line and project inward in a more or less divergent group, in which
the middle spines are somewhat longer than the rest; these spines are

mostly flattened in a direction transverse to the rays and are subacute

at the tip; external to these, on the actinal side of the plate, there is a

somewhat curved longitudinal row of about six spines, which are much
shorter than the inner ones, their length being less than half, while the

three middle ones are also somewhat stouter than the inner or furrow-

spines, and considerably larger than those adjacent to them in the same
row ; each plate bears also an outer, incurved marginal series of short,

blunt spinules, scarcely larger than and similar to the granules of the

adjacent plate. They form a marginal row around the outer portion of

the plate, and often form, with the median series, a more or less circular

or elliptical group, external to the furrow series; but in other speci-

mens the two sets aj)pear rather as parallel, longitudinal rows. The
furrow ends of the adauibulacral plates are broadly curved and promi-

nent and project somewhat into the furrow, leaving rather deep inden-

tations between them, which form rudimentary fascicles.

The jaws are furnished with numerous rather stout, flattened spines,

of nearly equal size; of these, about three projecting inward from the

angle of the jaw are a little the longest, and the median one is a little

more prominent than the others. Distal to these, on each margin there

may be eight to ten somewhat smaller, blunt, transversely compressed

spines standing in a single row. The actinal surface of the jaw-plates

is slightly convex and but little prominent, the two plates forming

together a broad oval, upon which, proximally, there is a pair of short,

rather stout, angular spines, which form the apex of an oval group of

smaller and shorter spines, formed by two rows on each half of the jaw;

the more distal of those of the outer row, and all those of the inner rows,

are similar in size and form to the granules of the adjacent interradial

plates.

This species was taken by the U. S. Fish Commission steamer Alba-

tross in 1882 at station 1122, ofl" Martha's Vineyard, in 351 fathoms, and

at five stations, in 1885, between N. lat. 42° 55' 30", W. long. 50° 51',

and N. lat. 39° 47' 07", W. long. 70° 35', in 471 to 721 ftithoms.

Most of the specimens, including all the larger ones, were taken at

stations 2429 and 2552, in 471 and 721 fathoms.

Variations.—The essential characters of this species do not vary

largely in sijecimens much smaller than those described. The smallest

specimen seen has the radius of the disk 8 mm. and that of the rays

18 mm. This specimen agrees closely with the largest in general appear-

ance and most of the details of structure. But the dorsal parapaxillae
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are naturally smaller and are occupied by a mucli smaller number of

granules, there being on the median row of the rays about ten or twelve

marginal and three or four central granules. The primary plates are

relatively larger than in the adults. The larger ventral interradial

plates have about seven to ten marginal grannies, and usually but one

in the center. The spines of the adambulacral ])lates form three pretty

regular longitudal rows; those of the inner or furrow- series are long

and slender and form a divergent group, usually of four on each plate;

in the second row there are mostly four, which are much stouter, on

each plate; the outer row consists of from three to five on each plate,

similar to the adjacent granules. On the young specimens up to 50 mm.
in diameter no pedicellariie have been observed. A few often occur

on specimens 70 mm. in diameter, but they are often absent from the

largest sized specimens.

Most of the specimens from station 2429 have tlie arms somewhat
longer and more attenuated distally than in the typical specimens.

One of these, having the radius of the disk 14 mm., that of the rays

42 mm., has the rays 6 mm. in the breadth in the middle, measuring

from the mouth.

A single six-rayed specimen occurred at station 2429. This is 54 mm.
in diameter; radius of the disk 10.5 mm. It agrees pretty closely with

the five-rayed specimens of similar size, but the granules of the actiual

plates are smaller and more numerous than usual, and many two-valved

pedicellaria' occur upon both the dorsal and ventral plates. In this

specimen the furrow-series of adambulacral spines consists of groups

of six and sometimes seven on each plate.

Genus Odontastek, Verrill.

Odontaster, Verrill, Amer. Journ. Science, xx, p. 402, 1880.

fGnathasfcr, Sladen, oj). cH., p. 185, 1889.

This genus has a broad, stellate form, usually five-rayed. The abac-

tinal surfiice is covered with elevated, round parapaxilhe, bearing spin-

ules. The papuhiB occupy the center of the disk and the median part

of the rays. Marginal plates convex, the two series about equally

developed with an odd interradial one in each series. Imperfect fascioles

occupy the sutures. Upper marginal plates covered with fine spinules;

lower ones with larger spines, similar to those of the lower surface of

the disk. Actinal plates numerous, pavement-like, in rows parallel to

the furrows, each with a group of erect spines. The adambulacral

plates are rather rectangular, with a furrow series of few large sj^ines

in a simple row, and an actinal group of similar large spines. Each

jaw has on the actinal side and near its inner end a large, sharp

median spine or tooth-like process, which is directed outward. The
jaws have marginal and actinal rows of spines similar to those of the

adjacent plates. No pedicellarife have been observed.

In most respects the genus Gnathmter of Sladen is identical with
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Odontaster. The large, median, sharp, recurved spine or "keel" of the

jaw is the same in both, and the same is true of the general structure

of the skeleton. But Odontaster is much more spinose, both above and
below, than any of Sladen's species. The latter have more evidently

paxilliform i^lates on the actinal surface, bearing small spinules or

papiUiform granules, while in the type of Odontaster all the ventral

plates are densely covered with long, robust, erect spines, nearly equal

in length.

ODONTASTER HISPIDUS, V e r r i 1 1 .

Odontaster hispidus, Verrill, oj). cit., p. 402, 1880.

This form is regularly stellate, with a rather broad, flat disk and
tapering, subacute rays, which are usually 5, but sometimes 6. The
dorsal surface of the disk and rays is covered with spinulated para-

paxilhie; over most ot the surface these have a rather high, round, cen-

tral column, convex at summit, and covered with a dense radiating

group of long, slender, sharp spinules, often 20 to 26 on each ; the

marginal spinules are smaller and mostly divergent. Toward the mar-

gins of the interradial areas and rays the central column of the

plates becomes gradually smaller and shorter, becoming verruciform

aud quite small on the outer plates, which are closely crowded and

without intervening papular pores.

The papuljB, in specimens 20 to 30 ram. in diameter, are arranged in a

broad ovate group at the base of each ray, and in a disconnected cen-

tral group on the disk, but in large specimens the central group becomes

connected with the others by a narrow median band; the papuhie do

not extend quite to the end of the rays in the largest examples, but

reach to about the distal third. The madreporic plate is of medium
size, with fine gyri, and is surrounded by a ring of about 6 paxilbe.

The marginal plates are all convex, with deep rounded sutures, in

both directions; the upper ones rest largely on the dorsal side. There

is an odd interradial marginal plate in each series, very similar to

the others, but a trifle more wedge- shapeil. There are usually 17 to

19 plates in each series, in the larger specimens ; they are opposite each

other. The apical plate is small and pear-shaped.

The upper marginal plates are densely covered with small, slender

spinules, like those of the dorsal iiaxillcie, and the marginal ones are

smaller and form narrow fascioles.

The inferior marginal plates are densely covered with similar spines,

which are a little more acute, but they have very slender spinules along

the sutures, forming imperfect fascioles. The actinal plates are numer-

ous, thick, rather squarish, but with rounded angles and a convex

surface, with pits where the spines are removed ; they are arranged in

rows parallel to the furrows, except close to the margin, where they

become small, irregular, and crowded; those in the first row are longer

radially than the adambulacral plates, so that they are fewer than the
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latter; those iu the other rows have a tendency to stand opposite those

of the first series, those in each succeeding row being smaller, but this

arrangement is not entirely regular. The first row of actinal plates

extends to within a short distance from the end of the rays, ouly the

last 4 pairs of marginal plates being without tliem, but they become

small and narrow distally.

Tlie adambulacral plates are rectangular, shortest radially, convex,

separated by well-marked sutures. The larger si^ecimeus have either

2 or 3 rather long and nearly equal, erect, furrow-spines, on each

plate, and about 5 or C similar, but slightly larger, erect spines on its

actinal surface; these spines are all pointed and quite i<lentical, in size

and form, with those of the adjacent plates.

Specimens of ordinary size have the smaller radius about 16 mm.;

the larger radius 40 to 42 mm. A few Grayed specimens have occurred.

This species was taken at a large number of stations by the U. S.

Fish Commission, in 43 to 1,230 fathoms, between IST. Lat. 35° 14' 20"

and 40° 10' 15".

PENTAGONASTER EXIMIIIS, new species.

A small, flat species, with abroad, pentagonal disk, nearly rectilinear

on the interradial margins, and with small, short, narrow rays, which

are obtusely rounded at the end, owing to the presence of a rather

large apical plate. The lesser to the greater radius, as 1 to 1.75. Les-

ser radius of the best specimen, 16 mm.
;
greater radius, 25 mm. ; eleva-

tion of the margin of the dry specimen, 3 mm. ; length of the largest

marginal plates, 2 mm.; diameter of the largest dorsal paxillai of the

rays, 1.2 mm.
The abactinal surface is closely covered by nearly flat, rather large,

closely granulated plates, which, iu the radial areas, are regularly hex-

agonal at summit, a central median series being distinguishable, though

scarcely larger than those adjacent. The central area of the disk is

occuiDied by angular plates, more irregular in size and form, among which

all the central and the 10 primary radial and interradial plates can

be easily distinguished by their nuich greater size and more numerous

granules, their diameter being about 2 mm., and the number of granules

more than 100. The large triangular interradial areas, destitute of

papula;, are occupied by very closely arranged angular plates, some of

which are rhombic, others trapezoidal, and some subtriangular, those

nearest the marginal plates being smaller than the others, but all are

covered with a uniform granulation. On the larger radial plates there

is a central group of 15 to 20 closely packed, rounded granules and a

marginal series of from 20 to 25 angular ones. On the distal part of the

rays the median plates become smaller and more irregular, and have no

intervening papula', and between the last three pairs of marginal plates

they are absent. The madreporic plate is small, angular, and nearer

to the center than the margin (distance from center, 6 mm.); it has

ratlier few convoluted gyri.
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Of the upper marginal plates there are 8 on each radial margin, and

of the lower plates, 9, including a very small one next the apical plate.

The larger plates of the upper series are nearly rectangular in outline,

but rather higher than long; as they approach the end of the rays they

become relatively shorter, until, near the end of the ray, the length is

about one-half the height. The inferior plates are about equal in size

to the upper, and stand nearly opposite to them, but the sutnres do

not correspond closely; the larger part of their surfaces extend upon

the actinal side of the interradial region. The entire surface of the

plates of both series is densely covered with small polygonal granules,

except a small, rounded, or oval, bare spot on the upper end of each

superior plate, and near the lower margin of each inferior plate; but

these smooth bare spots are occasionally wanting, and vary in size,

indicating that they may have been caused by injury before capture,

for the plates are pitted where the granules have subsequently been

removed.

The large interradial areas of the actinal side are occupied by a close

pavement, mostly of rhombic plates, which are mostly arranged in rows

parallel to the ambulacral groove. Each plate is covered by a compact

group of angular granules, usually 10 to 15 on each plate ; these granules

are coarser and more elevated than those on the surface of the mar-

ginal and dorsal j)lates, but they are all similar and of the same height,

producing a very even surface. The adambulacral plates are arranged

in 3 nearly regular longitudinal rows; the furrow- series consists usu-

ally of 3 nearly equal spines which are moderately stout, not very long,

mostly flattened, and obtuse; the next series is formed by 2, somewhat

flattened, blunt spines, side by side, on the actmal side of each plate;

these are a little shorter, and decidedly stouter than the furrow-series;

the outer series is formed by 3 small, equal, angular, granule-like sj)!-

niiles on the outer margin of each plate; they are similar to and only

slightly longer than the grannies of the adjacent plates. The jaws bear,

on each side, a row of 8 or 9 rather stout and short angular spines of

which the innermost are a little the largest and also a row of similar

spines, of about the same size, on each actinal border, with a few

smaller ones in a group at the distal end. The jaws have no distinct

actinal keel.

This species was taken by the steamer Albatross in 1883, ofl" La Have
Bank, at station 2064, X. lat. 12° 25' 40", W. long, mo 08' 35", in 122

fathoms, and in 1885 off Nova Scotia at station 2507, N. lat. 44° 27' 30",

W. long. 62^ 33' 30", in 80 fathoms. A single specimen was obtained

at each locality.

This species is closely allied to P. {/ranularis, which is also found in

the same region. The latter differs in having the interradial margin

more regularly incurved, with the rays relatively longer and more reg-

ularly tapered and the tip less acute, owing to the smaller size of the

apical plate; the granulations of the abactinal marginal plates are also
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coarser and less even, and not so numerous; the primary interradial

plates are relatively much smaller and less distinct from the others;

the madreporic plate is finely cancellate; the adambulacral plates bear

more numerous, stouter, and more angular sjiines; in the furrow-series

there are usually four or five spines ; on the middle of the actinal sur-

face three to five stout, blunt, angular spines ; and on the outer margin

usually three or four short, thick, angular, granule-like spines.

Remarks on the characters of the preceding families.

The preceding families Archasterida*, Astropectinidfe and Pen-

tagonasterid.T, as limited by Mr. Sladen,* are not well defined, nor

do the few characters given by him hold good in ail cases.

The existence of superambulacral plates has been supposed to be

characteristic of the Astropectinidje only, but they exist in several of

the genera referred to Archasterida^, viz., Bytaster, Plutonaster, and

Fseudarehaster.

The aproctous condition, supposed to be characteristic of the same

family, is unreliable, for in nearly all the genera referred to it by Mr.

Sladen there is a perfectly well defined dorsal or "anal" pore appearing

just as in the Archasteridte, and in some of the genera the pore is even

elevated on the summit of a dorsal cone or chimney {Psilaster, Ilyaster,

etc.). This pore serves in each of these families (and in Asterioidea

generally) for the discharge of the secretion of branched dorsal glandu-

lar organs, probably nephridial in function, situated above the stomach.

Whether the central pore serves as a true anus in any of these star-

fishes is very doubtful, for the intestine is usually nearly or quite abor-

tive. In any case it is impossible to ascertain this point without actual

dissection of alcoholic or fresh specimens, which are often not available.

The distinctions between the Pentagon asteridie and Archasteridae

are also very faint and indefinite, for although the typical genera of

each group appear to be very dift'erent, there are many intermediate

genera now known, so that there is probably not one diagnostic char-

acter that can be given to separate the two groups as limited by Sla-

den. If the two families are to be preserved, it will probably be nec-

essary to change their limits and to transfer some of the genera.

It would, perhaps, be more in accordance with a natural classification

to drop the family ArchasteridiB and distribute the genera referred to

it among those of the other two families. In such a system those geuera

having distinct fascioles between the marginal plates and between the

infero-radial plates would belong with the AstropectinidsB, while those

without fascioles would be placed in the Pentagonasteridfe or Gonias-

teridai.

By this rearrangement the former family would include mostly those

genera covered Avith true paxillse and parapaxillse, and the latter would

* Voyage of the Challenger, xxx, pp. xxviii-xxxi, 1, 174, 260, 1889.
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include mostly genera covered with spinous or granulated plates, pro-

topaxillje, or pseudopaxillie.*

The various kinds of abactinal ossicles pass into each other by vari-

ous intermediate forms, so that it is impossible to draw any very strong

or sharp family lines on this character alone, though the character of

the plating may generally be taken as of generic value.

The existence of definite fascioles of specialized spinules or papillfe

on the margins of the plates, so as to form covered channels along their

sutures, is evidently a character both of morphological and physiolog-

ical importance. The existence of fascioles is correlated with the mode
of life. Such forms as have them appear to live more or less buried in

soft mud or sand and the fascioles are evidently for the purpose of pro-

viding a free circulation of water around the whole surface of the body,

both to provide for respiration and to keep the surface of the body free

from dirt. The paxilliform plates also contribute to both these func-

tions.

The typical Astropectiaidie are among those best provided with

fascioles and with the most highly developed forms of jjaxilhe. They
are also those that are eminently dwellers In and beneath mud and
sand. The pointed form of the ambulacral feet is correlated with the

same habit.

The family Porcellanasteridse includes GtenodiscuSj Porcellanaster^

and allied genera, which have similar, but even more specialized, struc-

tural adaptations for the same purposes.

Within the limits of the family Archasteridaj Mr. Sladen made four

* It seems desirable to have special terms to designate these various forms of dermal
ossicles, which are generally included rather indefinitely under the terms paxilhe

and pseudopaxilhe. As understood by me, tme paxilhe are columnar or hour-glass-

shaped ossicles with narrow, usually isolated, bases, which bear at summit a group
of small spinules, of which the marginal series are usually different from the rest

and divergent, so as to cover the intervening spaces between the spines. These are

highly developed in most species of Astropecten

.

SpinopaxUUv are of the same general structure, but the center of the summit is

occui)ied by a distinct spine, or by more than one. Such forms occur on Lnidia,

Pontaster, etc.

ParapaxiUw are lower and broader, rounded ossicles, or angular plates with a
raised central portion, or like a low column; they may be either isolated or articu-

lated by their bases ; the summit is covered with small, short, differentiated spinules,

much like those of true paxilhe. Those on the dorsal surface of Plutonaster are
examples. They sometimes bear a central spine.

Profopaxillw are similar, but less elevated convex ossicles or plates, covered with
round or angular granules, with the marginal series differentiated and more or less

covering the grooves between the plates. As in the preceding, there may be a cen-

tral spine in some cases. This form occurs on Phttonaster, and on many species of
PentagonasteridtB. The transition from this last kind to simple, uniformly granu-
lated plates is easy, when the grooves between the plates become obsolete.

Pseudopaxillw are plates with flattened, often lobed or branched, and mostly over-

la)>i)iug bases, which bear a group of slender, fascicled spinules, on the more or less

raised central or subcentral area. These have no differentiated marginal series of
spinules. This form is well seen in Solaster, CribreUa, etc.
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subfamilies. These are mostly small groups of genera that have more

or less close relations to each other, but the distinctions between some

of them seem to me too slight for even subfamily groups. Every new

genus discovered is likely to break down some of the distinctions made
between such gr(nips. Moreover, some of the distinctive characters

given by Mr. Sladen do not hold good for the genera classified by him.

Thus, the subfamily Pararchasterinse is said to have the papulae "con-

fined to a limited area at the base of the rays," while the subfamily

PlutonasterinjB is said to have them "distributed over the whole abac-

tinal area." But, as a matter of fact, scarcely any of the genera

referred to either of the subfamilies have the papulae so distributed,

and in many of the genera they can be best described as confined to

the central part of the disk and to the median or radial areas of the

basal part of the rays and disk. They are almost always lacking on

the distal and submarginal parts of the rays, and on more or less exten-

sive dorsal interradial areas of the disk. This is the case in Plutonas-

ter, DytasteVy Pseudarckaster, etc., and is also the usual arrangement in

the PentagonasteridjE

.

The genus Pararchaster, 8\aden= Benthopecten, Verrill has essentially

this same arrangement of papulae, only they are absent from a somewhat

greater portion of the distal part of the ray, but different specimens of

the same species vary widely in this respect according to their age. In

fact, there is nothing very peculiar in their arrangement in this genus,

as compared with various other species formerly included in the genus
'' Arcliaster^^'' so that when the genus Benthopecten was first briefly

described by me I did not consider it necessary to refer to this feature,

there being various other characters of much greater value.

The special arrangement of the papulae in Pontaster is, however, a

character of importance. But there is surely no very close affinity

shown between Pontaster and Benthopecten by the arrangement of the

papulie.

My own view is that Benthopecten may be more closely allied to some

of the genera referred to the PentagonasteridiB by Mr. Sladen, for it

has neither paxillae nor fascioles, but it does have large, odd, interra-

dial marginal plates, a feature found in some of the other genera of

the latter family. Probably there should be a special subfamily, Ben-

thopectinince, established for it.

On the other hand, a special subfamily, Pontasterince, may well be es-

tablished for the genus Pontaster and allied genera, which are evidently

closely related to the more typical genera of Archasteridae.

A very remarakable new genus of tliis group, and apparently closely

allied to Pontaster, though it has large papular areas, exists on the

Pacific coast. It has the following characters

:

AoANTHARCHASTER, new genus.

Bays usually five, long, angular, tapered. Disk small; actinal inter-

radial plates very few, spinous, confined to the disk; marginal plates
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of moderate size, more or less alternate, splniferous; those of the

upper series smaller than those of the lower, rounded, with a central

eminence bearing a single large movable spine, with a group of small

spinules around its base. The plates of the lower series may bear two

or more similar large spines surrounded by spinules. The upper mar-

ginal plates form a narrow margin along the rays.

The dorsal surface is covered with small, unequal plates in the form

of protopaxilla3 and spinopaxillte ; the latter have a low, round column

and bear a large, central, articulated spine surrounded at base by a

circle of small spinules; they are found on the disk and along the

median part of the rays. The protopaxilhu are smaller and x)art of

them bear only small spinules; others have a small central spine.

The papulae cover most of the disk and the entire basal part of the

rays.

Peculiar double pectinate pedicellariie exist on the dorsal surface of

the rays and disk, and a single one, of larger size, occupies the center

of each actinal interradial area; in one case a similar structure re-

places the two upi)er marginal plates in the interradial angle. These

large actinal compound pedicellariae may have ten to twelve incurved

papilliTi on each side, while those of the dorsal surfaces have, usually,

three to six. Some of the latter have three convergent groups of

curved papillae. The central dorsal pore is very evident and sur-

rounded by papilliTp.

The adambulacral plates have a salient inner angle, and bear a diver-

gent group of furrow-spines and a transverse actinal row of long

spines.

The jaw-jilates are large, and bear simple marginal and actinal series

of long spines.

The type {Acantharchaster daicsoni, Yerrill), originally described*

as Archaster (lawsoni, Verrill, was taken in 111 fathoms ofi" the Queen
Charlotte Islands.

Family STiCHASTERiD^,Perrier.

NEOMORPHASTER FORCIPATUS, new species.

Rays five, high and rounded at the base, tapering rather rapidly to

the slender, acute tips, and in the dry specimen showing a distinct,

elevated median row of large plates and four lateral rows of some-

what smaller plates on each side. Interbrachial angles subacute; disk

rather small, swollen, in the dry specimen depressed in the center.

The lesser to the greater radii are about as one to five. Smaller

radius of the type specimen, IG mm.
;
greater radius, 85 mm. ; breadth of

arms at base, 19 mm.; height of the arms at base, 10 mm.; diameter of

madreporic plate, 4 mm.
The disk and the principal rows of dorsal plates of the rays are

* Report of Prog., Geol. Survey of Canada, 1878-1879.
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covered with short, thick, bhint, almost granule-like spinules and with

a great abundance of couiparatively large crossed pedicellaria^, which

are also scattered over all the plates, both of the dorsal and lateral

surfaces of the arms and disk; many of these pedicellariie are nearly

as large as the adjacent spinules and about half as thick as the larger

spinules of the dorsal series. The rows of plates along the sides of the

arms are destitute of spinules, but are thickly covered with pedicellarife.

Adjacent to the adambulacral plates there is a row of stout ventral

plates, each of which bears two stout, obtuse, club-shaped spines i)laced

side by side and forming a somewhat irregular row, which terminates

before reaching the middle of the arm. Outside of these there is another

row of prominent plates, each of which bears one or two small spines

toward the base of the arms, but beyond the middle of tlie arm each

bears two spines or sometimes three, like those of the inner row. The

surface of these large ventral plates is covered, like the dorsal and lateral

ones, with large crossed pedicellariie. Each adambulacral plate bears

two or sometimes three moderately long, round, blunt, and often

slightly clavate spines, so arranged as to form two pretty regular rows.

Near the mouth each plate usually bears a single spine forming a

simple row. Attached to the adambulacral spines and in the ventral

interradial spaces are many acute, ovate, forcipate pedicellariaj, often

mixed with crossed pedicellariie and scarcely exceeding the latter

in size; ah)ng the inner edge of the adiimbulacral furrow there sire

numerous smixller pedicellariie similar in shiipe. Miiny of these are

raised on slender pedicles; they often form a group of three or four on

the inner end of each plate. Jaws elongiited, with three or four rather

long, round, subiicute spines in a row along each side, and with four

longer convergent spines at the inner end, two of which are directed

upward and inward.

Tlie central part of the disk is covered by a system of rather large

primary plates, which form a more or less distinct rosette. The mad-

reporic plate is near the center, moderately large, tlattish or somewliat

concave, and surrounded by numerous spinules like those of the neigh-

boring pliites. It occupies the whole upper surface of a hirge primiiry

basiil plate. The plates of the median dorsal series are rather large

and prominent, closely united in a continuous series; their prominent

crests are transverse and bear about 10 to 12 spinules, which are

arranged in about two irregular transverse rows, intermingled with the

pedicellariie; another row of similar but somewhat smaller plates

extends from the dorsal interriidiiil angle to the tip of the arm on each

side; this row, iit first dorsiil, becomes median- liiteral at about the

middle of the ray. Toward the base of the arm these plates usually bear

a transverse row of 2 to 4 smiill spinules on a distinct crest or

ridge, but these mostly disappear before rciiching the middle of the

arm; between this row of phites and the median dorsal row on the

basal part of tlic arjn there is :m interinediate row of smaller pliites,



PROCEEDINGS OF THE NATIONAL MUSEUM. 271

most of which bear a small group of spinules aud pedicellariie, but this

row becomes indistinct at about the middle of the arm, yet continues

to the end. The sides of the arms at the base are occupied by about

three rows of large, close plates, mostly without spinules. These
longitudinal rows of plates are united by short, stout, transverse proc-

esses, so that they leave small rounded interspaces, each of which
hears a group of 3 to G or more papuhe on the dorsal surface; on the

lower lateral and ventral surfaces the interspaces become much smaller,

and the papuhe often stand singly. All the plates are very firmly united

together, both transversely and longitudinally, so that their outlines

can not be distinguished in the dry specimen without maceration.

The ambulacral sucker-tubes form 4 close rows, and are furnished

with small terminal suckers.

Two specimens (Nos. 11131 aud 11425, U. S. K M.) were taken in 1885

at stations 2530 and 2531, oft" George's Bank, in 956 and 852 fathoms;

and another in 1886 (N^o. 14859, U. S. N. M.) at station 2681, off Martha's

Vineyard, in 990 fathoms.

The generic position of this singular species is somewhat doubtful.

It appears to be more nearly allied to Neomorphaster eustichus, Sladen,

from off the Azores, in 900 to 1,000 fathoms, than to any other described

form. It difters, however, in having more numerous pedicellarioe scat-

tered over the surface, in the greater number of papuke, in the trans-

verse arrangement of the dorsal spinules, and in haviug longer aud
more slender furrow- spines.

Family S o L A s t e r i d ^, P e r r i e r

.

SOLASTER SYRTENSLS, new species.

Rays usually 9, well rounded above, high at base, regularly tapered,

moderately long, the length about equal to the diameter of the disk.

Interradial angles subacute, occupied by close psuedopaxillai. Disk
flattened or convex, according to the mode of preservation. Radii

about as 1 to 3. In one of the type specimens, the diameter is 165 mm.;
lesser radius, 28 mm.; greater radius, SO to 85 mm.; breadth of rays

at base, IS mm.; height of rays at base, 16 mm.; diameter of dorsal

pseudopaxilhe, about 0.75 mm; diameter of madreporic plate, 3 mm.
The whole dorsal surface and the sides of the rays are closely aud

evenly covered with rounded, tlat-topped pseudopaxilhe, larger and
more even than those of ^S*. endeca. Those covering the central area of

the disk and middle of the basal part of the rays are largest, the size

regularly decreasing toward the ends and outer sides of the rays.

The spinules on the largest pseudopaxilhe are often 30 to 40 in num-
ber, of which 20 to 25 or more surround the margin, while 6 to 12 or

more form a central group. They are all similar—small, slender, of

moderate length, and rough at the blunt tips, and seem to be united

at their bases by a membranous web.
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When the spinules are well preserved those of adjacent pseudopax-
illte are nearly in contact, giving the surface an even and somewhat
tessellated appearance. The pseudopaxilhe on the sides of the rays

form regular oblique rows, diverging downward and outwardc

The papula? are large and occur either singly or in groups of two or

three in each small interspace between the dorsal plates of the disk

and arms; on the sides of the arms they mostly occur singly. No
papula? were found below tht marginal plates. Madreporic plate of

moderate size, covered with fine, much convoluted gyri Upper mar-

ginal plates small, bearing pseudopaxilhe slightly larger than those

above them on the basal part of the arms, but becoming much more
distinct toward the tips, where the adjacent lateral pseudopaxill.ne are

small. The inferior marginal plates are much larger and somewhat
l)rominent; the elevated portion is compressed, elongated transversely

to the ray, and bears an oblong group of numerous small, crowded
paxilliform spinules, similar to those of the dorsal pseudopaxillae.

About 55 lower marginal plates occur on each side of a ray.

The inferior interradial spaces are of rather small size and are closely

covered by plates which bear mostly elliptical or oblong paxilliform

clusters of small, slender, crowded spinules, similar to those of the

marginal plates, but larger than those of the dorsal pseudopaxilhie.

A row of 6 or 8 interradial plates, bearing paxilla^, extends a short

distance out on the arms between the marginal and adambulacral

plates.

The adambulacral spines are long and slender; in the furrow-series

each plate bears a group of 4 (sometimes alternately 3 and 4, or 5 and

4) rather long, tapering subacute, somewhat divergent and nearly

equal spines, which stand in a line slightly oblique to the edge of the

furrow and are connected together by a web, often extending to half

their length in dry specimens and further in alcoholic ones. In alco-

holic specimens all the spines are invested in a rather thick mem-
brane. Each adambulacral plate bears, also, a transverse series of 4

or 5 spines of about the same length as, but somewhat thicker than,

the furrow-series; they differ but little in length, but the outermost

ones are slightly smaller than the inner ones.

The jaw-plates are large and broad; each ])air jointly bears an

inwardly directed group of 6 rather stout tapered spines, of which

the 4 central ones are largest; each plate also bears a marginal row

consisting of 7 or 8 somewhat smaller spines, the innermost ones being

the largest; a curved row of 8 or 9 similar spines is borne on the

central crest of each jaw plate; those of the 2 rows usually cross each

other over the elliptical, naked, intermediate si^ace.

Oft" Cape Cod, station 204, in 80 fathoms, 1879; off Nova Scotia, sta-

tions 85 and 86, 101 fathoms, 1877; also taken by the Gloucester fisher-

men on George's and Western Banks, in 45 to 80 fathoms.

This species is allied to 8. endeca, but differs widely from that species
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in the much longer and more numerous furrow-spines; in the larger

and more evenly spined dorsal pseudopaxilloe ; in the much smaller

and more spinulated ventral areas; and in the shorter and broaderjaw-
plates and shorter mouth-spines.

SOLASTER BENEDICTI, new species.

Eays usually nine, moderately long, well-rounded, tapering rapidly

to the narrow acute tip; rather high at base; in length about equal
to the diameter of the disk ; the lesser to the greater radii are as 1 to

2.75. Greatest diameter of the largest type specimen, 220 mm.; lesser

radius 38-42 mm.; greater radius, 105-115 mm.; breadth of arms at

base, 25 mm. ; height of arms at base, 15 mm. ; diameter of dorsal paxillje,

about 5 mm. ; diameter of madreporic plate, 3 mm. ; distance from the

center of the madreporic plate to anus, 11 mm.; length of the crests of

the marginal plates transversely, 3 mm.; height, including spinules,

about 2 mm. Jaws broad, truncated, with four subequal oral spines

and numerous small lateral spines.

The disk is thick, swollen, usually convex. The whole dorsal and
lateral surfaces of the disk and arms are covered with small, well sepa-

rated, conical pseudopaxilhie which bear a small group of tapering,

acute, divergent spinules. The pseudopaxillae on the central region

of the disk are larger than elsewhere and bear about 5 to 7 spinules,

of which 1 is central and sometimes longer than the others.

On the sides and towards the ends of the arms the pseudopaxillae

decrease regularly in size until they bear but one or two small spinules

near the tips of the arms. On the sides of the arms they are arranged

in quincunx and form regular oblique rows. On the dorsal surface

they are arranged regularly, but do not form very distinct rows. The
papulai are rather small and mostly occur singly in each interspace

between the plates, wliich are rather firm and form a closely reticulated

skeleton. The madreporic plate is small, inconspicuous, partially con-

cealed by several special pseudopaxillae larger than the rest; it is

situated decidedly nearer to the center than to the margin. Anal open-

ing conspicuous, nearly central. The upper marginal plates are very

small and bear pseudopaxillae similar to, and only slightly larger than,

those of the plates above them. Inferior marginal plates much larger,

with a prominent, nuich compressed, transverse crest which bears a

row of small conical spinules, of which there are 10 to 12 or more
on the plates near the base of the arms, where they mostly form a sin-

gle row, but on the distal portion of the arm, where the plates become
thicker and more rounded, the spinules are shorter, stouter, and form

two rows; the spinules near the lower margin of the plate are the

longest; when well preserved these spinules usually taper to an acute

tip. In the interradial angles the crests of the marginal plates become
very thin, and the spinules are more slender, more numerous, and often

form a single regular row. The actinal interradial areas are moderately
Proc. ^. M. 94 18
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wide and closely covered with concealed plates, each of which bears, on

a small conical elevation, one or two tapering acute sjiines, similar to,

but smaller than, the adjacent adambulacral spines. A row of inter-

mediate actiual plates extends out on the rays nearly to the tips,

between the lateral and adambulacral plates; each of these usually

bears a simple acute spine similar to the adjacent adambulacral spines.

In younger specimens a similar row of plates and spines extends out a

short distance along the ray. Each of the adambulacral plates bears

an inner or furrow-group of 4 or 5 moderately long, rather stout,

tapered, acute spines, of which the central ones are a little the longest;

these spines are firmly united by a web for more than half their length

in dry specimens, in some of which they closely interlock across the

grooves. Each plate also bears a transverse row, usually of 3 mod-

erately stout, much tapered, acute, usually somewhat curved spines.

These are about equal in length and are longer than, and about twice

as thick as, the furrow-spines.

This species was takeu in 1885 at station 2530, off George's Bank, in

956 fathoms, one specimen (Xo. 14848, TJ. S. N. M.); at station 2550, off

Martha's Vineyard, in 1,081 fathoms, one specimen (No. 1181G, U. S.

N. M.), and in 1886 at station 2682, off Martha's Vineyard, in 1,004

fathoms, three specimens.

CROSSASTER HELIANTHUS, new species.

Eays about 13, rather short, their length less than the diameter of

the disk, rounded above, rapidly tapered. The proportion of the radii

of the type specimen is as 1 to 2.10.

The greatest diameter is 125mm. ; the lesser radius, 30 mm. ; the greater

radius, 63 mm. ; the diameter of the madreporic plate, 4 mm. ; breadth of

rays at base, 13 mm. ; length of rays, 30 to 38 mm. The disk is large

and swollen. The whole dorsal surface is covered with moderately large

and somewhat elongated paxilliform prominences or pseudopaxillse,

which are rather regularly arranged and well separated, plainly show-

ing in dry specimens the rather firm and closely reticulated skeleton

and the small but well-defined interspaces, so that the surface has a

rough appearance when dry. The skeleton plates are stoutest opposite

the interradial angles on the disk. The pseudopaxillte are the broad-

based somewhat conical central summits of the plates; each of the

larger ones bears a compact fascicle of 6 to 12 or more small somewhat

elongated erect spinules, of which 2 or 3 in the middle of each group

are a little the longest, causing the clusters to have a rounded apex.

Toward the end of the arms the clusters of spinules are much smaller.

The papuliTe are small and very numerous, 6 to 9 usually occurring in

each of the larger dorsal interspaces. Madreporic plate rather large,

situated about midway between the center and margin, not surrounded

by specially large pseudopaxilla?.

The inferior marginal plates are prominent, well spaced, not very

numerous, about 16 to 18 in the type specimen. Those near the base
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of the ray are trausversely obloug, with a curved summit, aud bear

20 to 30 small slender spinules mostly arranged in 2 rows; the up-

per ones are smallest and similar to those of the dorsal pseudopaxillae.

Beyond the middle of the ray the marginal plates become short and
bear an irregular group of crowded paxillary spinules. The upper mar-

ginal plates are small and bear paxilliform groups scarcely different

from those of the dorsal surface of the rays; on most of the rays there

is an irregular row of small pseudopaxillae just below the inferior mar-

ginal plates, but usually terminating before reaching the end of the

ray.

Actinal interradial spaces narrow, elongated, and covered with a thick

skin which is radially striated and bears small scattered fascicles of 2

to 6 rather long, slender, paxillary spinules, while some similar spinules

stand singly, leaving much of the surface bare. The adambulacral

plates are crowded and each bears a furrow-group of 3 or 4 rather long,

tapering, acute spinules, which stand in a somewhat curved row, the

ceiitral one being larger and somewhat farther inward than the others;

outside of these, each plate bears a transverse row of about 10 to 12

closely placed spines, similar in size to the furrow-spines; some of these

spines are forked at the tip, others are obtuse, but most are acute, and
the outermost are somewhat smaller and more slender than the others.

In alcoholic specimens these spines, as well as all the furrow-spines,

are united by a web. The jaw-plates are narrow and elongated; each

bears 4 large, inwardly directed terminal spines, of which the 2 central

are decidedly larger and longer than the others, and also a row of

smaller acute spines on each side. The ventral surface of each jaw
forms a sharp, elongated carina inclosing a narrow elliptical space.

On each carina there are about 10 to 12 slender elongated spines.

This species appears to be a true Crossaster, but differs widely from

C. papposus in the stouter and closer skeleton plates, smaller and more
numerous dorsal pseudopaxilhe, with uuich shorter spinules, and in

the much more numerous and shorter adambulacral spines.

It was taken in 1880 by the Gloucester fishermen, near George's

Bank, in deep water (schooner Martha G. Young.)

Family Pterasterid^, Perrier.

PTERASTER (TEMNASTER) HEXACTIS, uew species.

Disk broad, very high, evenly convex, with a rather large central

opening surrounded by circles of prominent, imbricated, and webbed
spines. Eays six, short, broad, tapered to blunt tips, their lateral

margins convex. Lesser to greater radii, about as 1 to 1.5. Lesser

radii, 22 mm.; greater radii, 32 to 35 mm., in the alcoholic specimen;

height of disk, 30 mm.
The surface of the disk is covered with very numerous small spin-

ules, covered more or less completely with a thick skin-like membrane
and arranged in irregular, divergent groups.
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The integument between the spiuules is thick, smooth, firm, and
everywhere perforated by numerous very small, round pores.

In each interradial region there is a narrow, radiating groove, lined

with thick naked integument, destitute both of spinules and pores, but

showing a wrinkled surface. These grooves commence at about one-

fourth the distance from the dorsal center to the margin. In some

cases there is only a small slit-like opening in the upper end of the

groove, communicating with the space beneath the dorsal membrane,

but in some of the interradii the slit is nuich larger and longer, reach-

ing nearly or quite to the margin, and communicates with a large

marsupial pouch, containing well-formed young, some of which were in

the act of escaping when preserved. Apparently the slit like openings

are formed, or at least much enlarged, when the young are ready to

come forth, and after their birth the edges of the slits may become
again united.

The dorsal spines or pseudopaxillfe beneath the integument are

large, stout, rather long, and surmounted with a large divergent group

of long, slender spinules. In the interradial region, within the mar-

supial pouch, there is a group of several lobed or branched papuloe at

the base of each paxilliform spine. The large spines situated along

each side, within these cavities, have rudimentary spinules at the sum-

mit, which do not reach the outer membrane so that they stand free

within the cavity, thus leaving the membrane unsupported along the

slits. On the ventral side the rays are nearly flat, and the disk around

the mouth is deeply concave.

Each ray is broadest at the margin of the disk. The transverse

combs are numerous and covered with a thick, firm skin, which entirely

conceals the spines in alcoholic specimens. On the broadest part of

the ray, opposite the margin of the disk, there are mostly four, rarely

five, spines of moderate length in each comb; of these the one next the

groove is somewhat shorter than the two or three which succeed it,

while the outermost is still shorter and directed more outward, so that

the group has a somewhat rounded, but not very elevated, scolloped

margin, the membrane receding somewhat between the points of the

spines. The spines, when exposed, are rather slender, flattened, rough,

and truncate at the flat tip; beyond the outer spine the web rapidly

becomes less elevated and each comb lies somewhat obliquely over the

one next beyond it, and becomes only a slightly elevated broad fold

before reaching the margin. These folds entirely conceal the trans-

verse, ventral spines, which extend to the margin of the ray, but pro-

ject beyond it very little, if at all, so that the margin is only crenulate

or separated into small blunt lobes, separated by slight notches.

Between the outer ends of the combs of webbea spines there is a

small, oval pore, which is sometimes covered by an oval operculum,

but in some cases it gives exit to a grcmp of two or three short, blunt

papuliform organs.
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Thejaws are surrounded by a margiital group of long, slender, webbed
spines, of which there are about four or five on each side; the two inner-

most are somewhat the largest; on the actinal side of the jaws there

are also two much larger, isolated spines, one on ea(;h plate; these are

entirely covered by a thick skin; when this is removed the spinels

flattened, tapered, and blunt at the tip, with a rough surface, but not

hyaline.

The ambulacral feet are large and in two regular rows.

Color of the alcoholic specimen dull purple above, darkest on the

central part of the disk and interradial region ; beneath yellowish.

Taken at station 2433, off Newfoundland Bank, N. lat. 43° 05', W.
long. 50° 43', in 57 fathoms; one specimen (No. 12004, U. S. N. M.).

This species not only differs from other known forms in having six

rays, but appears to be peculiar in the presence of naked interradial

grooves and genital slits. This last character may be sufficient to war-

rant its separation. as a distinct subgenus (Temnaste>\ Verrill), or even
as a genus. It differs from our other species also in having fewer and
stouter spines in the ventral combs; in the broader and flatter ventral

surface of the shorter rays; in the much thicker skin of the ventral

combs, and in the less evident comb of spines along the margins of the

rays. The dorsal membrane is also firmer and not at all granular; the

spinules over its surface are much more numerous, and the pores

between them are smaller and more numerous.

The several young ones taken from the interradial slits all have six

rays, rendering it probable that this is the normal number,

HYMENASTER MODESTUS, Verrill.

Hymenaster modestus, Verrill, Amer. Joiiru. Science, xxix, p. 151, 1885.

Body small, i^entagonal, with concave borders, rays short, broad,

subacute. The dorsal membrane is thin, translucent, with minute

granule-like specks; the spiracular pores are few and minute; the dor-

sal cavity, beneath the membrane, is relatively large. Each adambu-
lacral plate bears three very slender, acute, rough spines; two are

placed obliquely at the inner edge, and of these the distal is usually

much shorter than the other; the third, which is external to the others,

but close to them, on the actinal side of the plate, is more erect, longer,

and slightly larger; on the middle part of the rays there are often two
similar spines on the actinal side of the plate, close together.

The actinal radial spines are very slender, not crowded, 10 to 18 on

each side; the longest ones are the fifth and sixth; these and those

beyond reach the margin, which is scalloped between them. The pores

between the inner ends of the actinal rays are round, and i>rotected by
an opercular spine or papilla, which is flat and expanded at the base,

but thin and slender at the tip. The dorsal pseudopaxilla; are rather

large and few in number, with long terminal spinelets, which project

through the dorsal membrane as small spinelets ; they are pretty uni-

formly distributed, and there are no defined radial areas.
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The jaws have a salient inner angle and an elevated actinal promi-

nence, on which there is, on each plate, a small, short spine near the

inner end (others may have existed, but, if so, were rubbed ofif in the

dredge) ; on each side of the jaw there is a marginal series of about

five slender spines.

Color, in alcohol, pale buff above, pink beneath-

Greater radius, 10 mm.; lesser radius, 7 mm.
Stations 2052 and 2096, in 1,098 and 1,451 fathoms, 1883.

Family Echinasterid^, V err ill.

CRIBRELLA PECTINATA, new species

Rays five, elongated, rounded, thick at base, tapering evenly to the

small tips. Disk moderately swollen, the lesser to the greater radii as

1:4.4.

The lesser radius of the type-specimen is 15 mm.; the greater radius,

66 mm. ; breadth of rays at base, 18 mm. ; diameter of madreporic plate,

3 mm.
The whole dorsal surface and sides of the rays are evenly covered

with small well-spaced pseudopaxilhe, each of which bears a fascicle,

or more rarely a comb-shaped group of four to eight or more small

slender spinules, which stand nearly erect, and are nearly equal in

length. The pseudopaxilhe arise from elevations of the plates and are

so spaced as to leave intervals greater than their own diameters, thus

giving the surface a rough papillose appearance; the pseudoiiaxilhe

are more closely arranged on the center of tlie disk than on the arms.

The madreporic plate is large and covered with rough spinules in comb-

like groups.

Each of the interspaces on the arms bears a single large papula, ecpial

in diameter to or exceeding the pseudopaxilhT.; similar papulae occur

between the ventral plates, where they form regular longitudinal rows.

On the ventral surface of the rays there are three regular longitudinal

series of plates corresponding in number to the adambulacral plates.

The plates in the two outermost rows are oblong at the summit, and

each bears an oblong group of sleuder paxilliform spinules, arranged

in two rows, and similar to those of the back. The plates of the outer

row are somewhat smaller than those of the next, and the spinules are

about twelve to fifteen in number toward the base of the rays, while in

the next series there are from twenty to twenty-five spinules, which

form pretty regular comb like groups; these extend to the tips of the

arms. Each of the interspaces between these rows of plates (which

probably represent marginal plates) contains a single large papula.

Closely adjacent to the adambulacral plates there is a row of smaller

plates, each of which bears a round group of small paxilliform spinules,

ten to fifteen in number, similar in size and form to those of the mar-

ginal plates. This row of intermediate plates extends from the angle of
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the jaw nearly to the tips of the arms, aucl is not separated from the

adambulacral plates, with which they correspond in number, by any
papuhe.

Each of the adambulacral plates bears a single small spine, situated

deep within and directly across the farrow, forming a single longitudi-

nal series, and also a transverse group, consisting of eight to twelve

round, blunt spinules, in two rows; the three inner ones are decidedly

longer and larger than the rest, the innermost odd one being the largest

of the three, and standing erect on the extreme inner angle <»f the plate,

and therefore nearly at right angles to the small spine within the

furrow. The outermost spinules of tbese groups are similar in size to

those of the adjacent ventral plates, from which they are separated by
a distinct continuous groove, The jaws are covered with numerous
erect spines, which are similar in size and form to those of the adam-
bulacral plates, but the adambulacral plate nearest the mouth bears a

grou}) of small blunt spinules deep within the furrow.

Eastport, Me., m shallow water, 1870. (A. E. Verrill.)

This species is similar to C. sanguinolenta in form and general appear-

ance, though the dorsal surface is more uneven and papillose, owing
to the larger size of the pseudopaxilla? and the more regular inter-

spaces; the pseudopaxilla? are generally more in the form of rounded
fascicles, instead of regular comb-like groups. The differences are

much more marked on the ventral surfaces, where the three regular

rows of larger ventral plates give a very different appearance to this

region, for in the former species the plates are scarcely distinguishable

in size, form, and spinulation from those of the lateral and dorsal plates

of the rays. The adambulacral and jaw-spines are also shorter and
more crowded than in the common form; thepapul.e are more regularly

arranged and not so numerous.

Family Asteriid^, Gray, 1840 (emended).

HYDRASTERIAS OPHIDION, 8 1 a d e n .

Asterias (Hydrnsterins) ophidion, Sladen, Voyage of tlie Challenger, xxx, j). 581,

pi. 99, lig8. 6 and 4 ;
pi. 103, tigs. 3 and 4, 1889.

A broken specimen was found at station 2573, in 1,742 fathoms. Its

structural characters appear to me to be worthy of generic rank.

Family Brisingid^, Sars.

ODINIA AMERICANA, Verrill.

Brishtga americana, Vernil, Amer, Journ. Sci., xix, p. 139, 1880; Rep. Com'r.

Fish and Fisheries, xi, p. 636, pi. 17, fig. 52. 188.5.

FreyeUa amerwana, Sladen, Voyage of the Challeuger, xxx. pp. 616, 617, 834,

1889.

This large species is furnished with an abundance of long papulae on

the swollen genital region of the rays, as stated in the original descrip-

tion. It belongs, therefore, to the genus Odinia. It is not easy to un-
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derstand why Sladen should have referred it to Freyella, unless by

inadvertence.
BRISINGA COSTATA, Vorrill.

lirisinga costata, Verrill, Aiuer. Journ. Sci., xxviii, p. 382, 1884.

The original type from station 2210, in 991 fathoms, has the following

characters

:

Tlie disk is firm, round, roughly spinulose, the spines small, sharp,

standing- singly or in groups of two, three, or more. Interradial plates

nearly concealed, the exposed part verruciform. Madrejioric plate

moderate, with many radiating gyri. Arms very long, strongly de-

pressed, somewhat swollen toward the base, but broad and angular

and carinated farther out, gradually tapering. The basal portion is

crossed by 20 to 25 curved or sinuous, very prominent, strong, narrow

ribs, or carinie, some continuous and some interrupted, and surmounted

by a simple row of small, short, acute spinules. Smaller transverse

raised bands of pediceliarite and small spinules alternate with the ribs.

The adambulacral plates bear usually three, or alternately two and

three, slender, fluted, glassy spines in a transverse row at about the

middle of the plate. The two actinal ones are longer and larger than

the other, which is small, nearly erect, and situated on the proximal

angle. In addition to these there is a smaller, more slender, inner fur-

row-spine, situated at the distal end of each plate and projecting hori-

zontally more than half-way across the groove. Sometimes on alternate

plates there are two of these transverse spines toward the base of the

arms. The outermost large spine on alternate segments stands raised on

a tubercle on a separate lateral plate, which appears to become consoli-

dated with the adambulacral plate on the distal half of the ray. The

alternate lateral plates are elongated, radially narrow-oblong, spineless,

and in contact with the adambulacral plates. These lateral plates agree

nearly with the adambulacral in number, but not in length. All the

spines are sharp and bear swollen sheaths covered with minute pedi-

cellariae.

The jaws bear, on each half, a slender transverse spine on the inner

angle and a large one on the outer angle; sometimes the two outer ones

are consolidated into a single larger median one. The adoral end is often

without spines, but sometimes bears one small spine on each half or

one on one side directed orally. The lips close to the mouth are slightly

verrucose.

Diameter of disk, 28 mm. ; breadth of arms, near base, 11 mm. ; length

of longest spines, 12 mm.
Station 2210, in 991 fathoms (No. 7820, U. S. N. M.). It was also taken

at station 2533, in 828 fathoms, and at station 2734, in 841 fathoms, a

single specimen at each locality.

BRISINGA MULTICOSTATA, new species.

Rays 15 in the type specimen. Disk 27 mm, in diameter when
dried ; round, flat, densely covered with small, rounded, convex plates,
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which are in contact or somewhat imbricated over the greater part of

the surface and have a small conical elevation in the middle, upon
which there is generally 1, but sometimes 2 or 3, small, slender, very

acute spines of nearly uniform size over the entire surface, except at

the origin of the rays, where both jjlates and spines are smaller. The
madreporic plate is small, situated close to the margin, and has promi-

nent radiating gyri.

Between the bases of all the arms and standing obliquely on the

margin there is a rather large, oval, interradial plate, with the surface

concave and bare of spines, except around the margiu, which is more
or less encroached upon by small spinous disk-plates. On the central

part of each interradial plate there is a small group of pedicellariae

having very slender, curved jaws. A few similar pedicellariic occur

scattered on the disk between the spines. Opposite the base of each

ray, near the margin of the disk, there is a pair of small pores each m
the middle of a small naked membrane.

The jaw-plates are narrow and elongated, the two together being

somewhat hour-glass shaped. Each law usually bears a pair of very

slender, sharp spines on the oral edge, directed inward; sometimes
there is also a much larger median spine in the same plane; on the

extreme inner angle on each side there is also a very small, sleuder

spine directed transversely, but the relative size and even the number
of these spines varies on the difiTeient jaws of the same specimen; on
the outer end each jaw bears a pair of much larger lateral spines which
stand more erect; sometimes an additional smaller spine occurs just

below one or both of these. On some of the jaws an additional large

lateral spine is occasionally found at about the middle and near the

margin of one plate and occasionally a pair of such spines appears.

All the jaw-spines are covered with groups and clusters of pedicella-

riie, and the larger spines are inclosed in a sacculated membrane.
The rays ar6 very long, rather large; in the basal-genital region the

ray is somewhat swollen and evenly convex, but is here broader than

high in the dry specimen ; farther out the rays gradually become sleu-

der and angular, with a strong dorsal carina due to the ambulacral
plates beneath the thin membranous integument. The genital region

is usually prolonged and is crossed by a very large number of consid-

erably elevated, thin, acute, transverse ribs or carinse, composed of coni-

cal and oblong elevated plates, and surmounted by a simple row of

numerous very slender, sharp spines, mostly arranged in comb-like

groups along the crest of the phites. In a well-grown specimen there are

on some of the rays upwards of 60 transverse ridges, besides a number
of irregular ones at the proximal and distal portion. The ridges, how-

ever, are not very regular, many of them being crooked and more or

less interrupted, while a very few extend entirely across the ray, and
the number varies considerably on different rays. Where best devel-

oped these ribs are alternately larger and smaller; the larger ones cor-
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respoud with and are opposite to the adambulacral plates and have a

large lateral spine at their origin on each side; the smaller ribs are

irregularly interpolated between the larger, but have the same kind of

plates and spinnles, but have no large lateral spines ; close to the base

of the ray the plates are often irregularly scattered on the dorsal sur-

face and form imperfect rows only on the sides. The number and

closeness of the transverse ribs varies on different arms of the same

specimen, but in all cases they are more numerous (45 to 60) and closer

together than is usual in the genus. A series of round brownish si)ots,

alternating with the larger transverse ribs on each side, apparently

indicate the position of the genital pores.

In contact with the adambulacral plates there is a row of small,

alternately unequal, lateral plates, two of them corresponding to each

adambulacral plate. Toward the base of the rays these plates are

about as broad as long, but distally they become narrower and more

oblong and much smaller. On the tumid part of the ray, except close

to the base, those lateral plates nearly opposite the middle of tbe

adambulacral plates are elevated, and have a central tubercle, bearing

a long, slender, strongly fluted, acute spine similar to the outer ones

of the adambulacral plates; toward the extreme basal part of the ray

these lateral spines decrease in size, until on the first 4 or 5 seg-

ments they are nearly abortive. The long lateral spines continue on

the distal part of the ray, but the lateral plates which bear them often

become consolidated with the adambulacral plates. The alternate

lateral plates are flat and bear no spines.

The adambulacral plates are numerous and short, excavated at the

middle of the inner margin. On the middle of the swollen reproductive

region each plate may bear as many as 5 or 6 spines; of these, 2,

forming the transverse furrow- series, are very slender and situated 1

at either end of the inner margin of the plate extending more than half

way across the furrow; another slender spine of similar size often

stands above each of these, but one or both of these may be absent, on

alternate plates, especially on the more distal part of the ray. On the

actinal side, and at about the middle of ea(;h plate, there are 2 much
larger and longer spines, one external to the other, the outer one being

considerably larger and longer than the inner, its length being equal

to the breadth of the ray; these two, with the similar lateral ones, form

an oblique transverse row. Close to the basal part of the ray, the two

outermost of the adambulacral spines become much stouter and are

columnar in form; the tip becomes swollen with a truncate or convex

papillose summit. The apical papillae apparently correspond to the

terminations of the lateral flutings.

The transverse spines within the furrows bear, sometimes singly

and some times in clusters, more or less numerous rather large pedicel-

lariat with very slender, strongly curved jaws. Similar pedicellarisB

occur between the larger spines on the adambulacral plates. The larger
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spines, in alcoholic specimens, are covered with a loose sacculated

integument, which is densely covered with minute, crossed pedicellariae.

The ambulacral feet are large with well developed terminal suckers;

each one is usually separated from the next in the same row by two

transverse furrow-spines, but frequently only one of these is developed.

A good sized specimen in alcohol has the radius of the disk, 14 mm.;
length of the longest remaining ray, which is broken at some distance

from end, 220 mm. ; breadth of the rays at base, 6 mm. ; at the widest

part, 8 mm.; length of the disk-spines, 1 to 1,5 mm.; length of longest

arm-spines, 11 mm.
Taken in 1885, at station 2573, off George's Bank, in 1,742 fathoms,

3 specimens (:N'o. 12074, U. S. X. M.); also in 1886, at station 2685, off

Martha's Vineyard, in 1,137 fathoms, 1 specimen (No. 14858, (J. S. N. M.).

BRISINGA VERTICILLATA, Sladen.

Brisinga verficiUata, Sladen, Voyage of the Challenger, xxx, p. 604, pi. 109, figs.

9-11, 1889.

A number of disks and loose arms have been taken oft' our coast, from

N. lat. 41° 13', W. long. 66° 50", to N. lat. 36° 34', W. long. 73° 48',

in 906 to 1,374 fathoms.

FREYELLA ELEGANS (Verrill) Sladen.

Brisinga elegans, Verrill, Amer. Jouru. Science, xxviii, p. 382, 1884.

Freyella hractiaia, Sladen, Voyage of the Challenger, xxx, p. 629, pi. 114, figs.

1-4, 1889.

E-ays nine to fourteen, but in the majority of specimens twelve, very

long and slender, with the reproductive region considerably prolonged

and only slightly swollen. Radii as 1 to 36-|-. Diameter of the disk of a
large specimen, about 25 mm. Disk small with rather acute interradial

notches. The surface is densely covered with small, unequal, somewhat
imbricated plates, most of which are rounded in outline, while others

are angular; all have an elevated, conical, central tubercle, and bear

from one to three, or four, small sharp spines, much the greater num-
ber having only one spine. Madreporic plate close to the margin,

prominent, with few deep grooves separated by broad ridges. Inter-

radial plates not distinct, dorsal pore nearly central, usually very dis-

tinct and surrounded by a group of small spinules, borne on small angu-

lar plates somewhat smaller than those on the rest of the disk. The
spinules of the disk are numerous and uniform in size, so that it appears

to the naked eye rather closely and evenly spinulated. Numerous small,

delicate pedicellariie are usually scattered over the disk between the

spines and around their bases, but in some specimens these are mostly

wanting. The peristome is very large and the buccal membrane is

smooth and delicate. The jaws are rather narrow, longer than broad,

with prominent inner and outer angles with incurved sides and a distinct

median suture; each half bears two transversely directed spines, one
at the extreme inner and the other at the outer angle of the furrow;
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the inner end usually bears also a pair of very slender, acute spines

directed orally, one on each plate, but sometimes some of the jaws have
three or lour inner spines, and sometimes but one, in the same specimen;

each half of the jaws also bears a much larger and longer spine on the

actinal surface at the extreme outer end, corresponding in size and
position with the adjacent adambulacral spines. All the mouth-spines

are covered with membranous sheaths, ofteu sacculated, and bearing

laige numbers of minute pedicellarite, among which are some of much
larger size with strongly curved jaws.

The slightly tumid genital region of the rays extends about one-

fourth the total length ; this portion is evenly rounded on the upper

surface and densely covered with angular imbricated scales, each of

which usually bears a transverse group of small, sharp spinules, simi-

lar to those on the disk (the number varies from one or two to six or

eight) ; they frequently form comb-like clusters on the sides of the arms,

where they are most numerous. In some of the larger specimens some
of the large plates on the sides of the arms bear, here and there, a

single spine three or four times as large as usual. Beyond the genital

region the ray is somewhat triangular, with a strong bilobed dorsal

carina due to the ambulacral plates showing through the thin dorsal

membrane. The rays taper very gradually to a long attenuated distal

portion. The carinated portion of the ray is crossed by broad bands

of minute pedicellarire corresponding with each adambulacral jilate.

The ray terminates with a rather conspicuous plate at least twice as

wide as the ray near it; seen from above it has an obovate form swollen

in the middle and bilobed on the proximal end; on the rounded aboral

end there are six long, slender spines, of which the two median ones

are smallest and the lateral ones as long as, or longer than, the length

of the plate; at the extreme outer end of the j)late there is a projection

beneath which the eye is situated.

The adambulacral plates are numerous, rather short, and narrow;

the furrow side is strongly concave in the middle opposite the suckers,

and the distal angle is narrow and prolonged so as to touch or slightly

overlap the proximal angle of the succeeding plate. The sutures

between the plates are rather wide and moderately oblique. Toward
the base of the rays, in the larger specimens, each plate usually bears

a single, long, transverse spine on its distal angle; these spines, extend-

ing more than half across the groove and overlapping the spine of the

opposite side, serve to separate the pairs of suckers. Along the

thickest part of the ray some of these plates have two similar trans-

verse spines, one just above the other, but the extra spine seldom

occurs on the smaller specimens. On the prominent actinal surface

each plate bears a much larger, long, slender, acute, strongly fluted

spine; back of this there is another row of similar large spines one-

half as numerous, which often appear to stand on the outer distal angle

of the adambulacral plate, but on certain parts of the ray the small
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plate which bears them is distinct, and may be recognized to belong to

a separate series of small lateral plates which lie in contact with the

outer edge of the adanibulacral plates and between which there are,

alternately, one or two small plates without spines; close to the base

of the rays these lateral spines are entirely obsolete. On the distal

half of the ray the plate bearing the lateral spines is usually consoli-

dated with the distal end of the adambulacral jilate. Owing to this

arrangement the adambulacral plates appear to bear, alternately, one

or two long actinal spines on prominent basal tubercles. The longer

spines on the distal part of the rays are often as long as three or four

adjacent arm-segments; on the basal part they are usually equal to

about two arm-segments. All the large spines are covered with sac-

culated integument which is completely covered with minute pedicella-

riae. The furrow-spines bear clusters of somewhat larger pedicellariae

near their tips.

A rather large, dry specimen has the radius of the disk, 12 mm.

;

length of the longest ray, which is broken at the end, 200 mm. ; breadth

of ray at base, 5 mm. ; at the widest portion, 7 mm. ; height, 7 mm. ; length

of dorsal spines, about 1 mm. Another dry specimen has the radius of

the disk, 9 mm. ; length of the longest ray, which is broken at some dis-

tance from the end, 175 mm.
;
greatest breadth of ray, 5 mm. ; length of

the longest spities, 6 to 7 mm.
Taken at several stations in 1,374 to 1,434 fathoms.

FREYELLA ASPERA, new species.

Rays, thirteen. Diameter of the disk, when dried, 20 mm. The dorsal

surface of the disk is covered with rather large, irregular, often rounded,

somewhat thickened plates, which are imbricated on the central portion

of the disk, but separated more or less by naked integument toward

the margin, and imbricated immediately around the margin. Each

plate bears a group of ratuer stout, conical, acute, divergent spines

about 15 to 20 mm. long ; they often form somewhat stellate groups, but

in other cases stand in one or two transverse rows. Each plate usually

bears from three to eight spines and also some rather large crossed

pedicellarise, with slender, strongly curved jaws. The dorsal pore is

subcentral and surrounded by a group of spines a little larger than

those over the rest of the disk. Madreporic plate, small, prominent,

with a few rather wide, deep, convoluted grooves.

The jaws are short and wide, about as broad as long, with prominent

inner angles and somewhat incurved lateral margins. Each jaw nor-

mally bears six spines at the adoral end; usually there are four of

these, arising from the inner edge and directed inward, which are small,

rather slender, and subeijual, their length being equal to about one-half

the width of thejaw ; each inner angle bears a larger, rather short, robust

spine, which projects obliquely about halfway across the furrow; each

outer angle bears a rather long robust spine on the actinal surface;
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ou some of the jaws there is a similar si)ine on the middle of each lateral

margin, but these are more frequently absent. Some of the jaws also

vary in the same specimen by having only two small spines ou the

inner edge; others have three.

All the jaw-spines are covered with loose membrane, which bears

clusters of numerous pedicellariie, those on the longer actinal spines

being very minute, while those on the oral spines are much larger, with

slender, strongly curved jaws.

All the arms are broken off in our type specimen, only the three basal

segments remaining on any of them; on these segments each adambu-

lacral plate bears a slender, transverse furrow-spine on the prominent

distal angle of the margin, and a rather long, slender, acute, fluted

spine on its actinal surface; the latter are covered with minute pedi-

cellaria', while the transverse furrow- spines carry clusters of large

pedicellarii© like those of the oral spines.

The dorsal plates of the bases of the arms, so far as preserved, are

similar to those of the disk, but rather smaller, and carry similar, but

smaller, spines in small groups.

Taken in 1883 at station 2097, off Chesapeake Bay, in 1,917 fathoms

(No. 6301, U. S. N. M.).

This species resembles the coarser spined variely of Brisinga multi-

costata in the spinulation of the disk, but the jaws are much broader

and their spines quite different.

FEEYELLA MICKOSPINA, new species.

Eays in the type specimen, thirteen, slender, and of moderate length,

evenly rounded and a little swollen on the genital region, angular and

slender beyond. liadii, about as 1 to 10. Dorsal surface of the disk is

thickly covered with small, rounded plates, each of which bears a cluster

ofnumerous very minute spinulesin more or less stellate groups, mostly

of six to twelve. Interradial plates indistinct or showing but little of

the surface. Jaws very short and broad, the breadth about equal to

the length; the oral end usually bears six small divergent si^ines, three

on each half, but sometimes only four or five are developed ; of these

the two outermost, situated on the angles, are directed nearly trans-

versely and are usually blunt or bilobed at the end; the other four,

which are directed orally, are smaller, the two central ones very small

and papilliform. The actinal surface of the jaw usually bears a pair of

rather short, robust spines situated on the somewhat prominent outer

angles; these spines are more or less clavate and often flattened at the

end, which is usually divided into two to four short prongs or pai^illae,

and in some cases it is deeply fissured; they agree nearly in size and
structure with the succeeding spines on several of tbe basal adambu-
lacral plates.

The genital region of the ray occupies rather more than one-fourth

the total length, and is considerably swollen on the upper side, so that
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the height, where best developed, is greater than the breadth. The
dorsal surface of this portion is completely covered by flat, imbricated,

rounded, and augular plates, each of which bears a large number of

very minute, sharp, conical spinules, which are closely arranged over

most of the surface, but on the sides of the rays they often form two or

three small transverse rows on each plate. With these spinules on the

plates there are also many minute pedicellariie.

Low down on the sides of the rays, and especially on the distal por-

tion of the genital region, the plates form regular transverse series or

bands with naked integument between them; each of these bands
corresponds with one of the adambulacral plates. The last of the bands
are imperfect, or represented by ouly a few plates on the dorsal surface,

and cease entirely opposite about the twenty-fifth adambulacral plate.

On the distal part of the arm the thin membrane is crossed by a broad

band of minute pedicellaria?, a band corresponding to each adambu-
lacral plate. Apical plate not much enlarged, short, obovate, obliquely

truncate at the end, about as long as broad; its spines have been

rubbed otf from the only one preserved.

Along each side of the ray there is a row of long, slender, lateral

spines apparently arising from small tubercular marginal plates, which

are mostly coalescent with the outer end of the adambulacral plates

and usually might be described as a part of them. These marginal

spines, on the distal part of the rays, occur opposite the alternate

adambulacral plates, but along the genital region they occur only oppo-

site every third plate.

The adambulacral plates are somewhat longer than broad, except at

the base of the ray, and but little emarginate on the furrow-margin.

Each plate bears a long, slender, fluted spine on the actinal surface,

similar to the adjacent marginal spines, and on alternate plates there

is usually a much smaller, acute, more or less inclined furrow-spine

standing just in front of the larger one, but these are mostly absent or

rudimentary on the distal half of the ray. There are no transverse

furrow spines, unless the spines just described be considered as such.

On nine or ten of the basal adambulacral plates the large actinal spine

is stout and columnar, with swollen or clavate tips, concave on the

summit, and bearing about four to eight blunt papilliv around the mar-

gin; those nearest the base are shortest and stoutest, the length

increasing and the size of the terminal enlargement decreasing gradu-

ally on those farther out.

Eadius of disk, 10 mm, ; of longest rays (which may have been regen-

erated), 95 mm. ; length of longest spines, 8 mm.
Taken in 1884, at station 2220, off Martha's Vineyard, in 1,054 fath-

oms, one specimen (No. 7821, U. S. IST. M.).

This peculiar species, in having a more or less distinctly banded
arrangement of the plates on the genital region of the rays, approaches
the restricted genus BHshiga, but its affinities are decidedly with
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Freyella in other respects. The stout, clavate or mushroom-shaped
spines at the base of the arms are similar to those of Brisinga multi-

eostata, but the end is concave and the papilhe of the terminal crown

are fewer and larger. In the absence or rudimentary condition of the

transverse furrow-spines it differs from most of our other species, as

well as in the minuteness and great number of the dorsal spines of the

disk and rays.

OPHIUROIDEA.

Family Ophiukid^.

OPHIOGLYPHA SAURURA, new species.

A live-rayed species with very convex, angular, unequal disk-scales

and radial shields, the latter with prominent outer ends nearly or quite

in contact. Arms high and somewhat carinate, each dorsal plate with

a central and distal prominence, thus appearing serrate in profile. Three

short arm spines. Mouth-shield broad, shield-shaped, pointed within.

Mouth-papillse numerous, regular, pointed. Arm-comb absent or rudi-

mentary.

Diameter of the disk, 17 to 18 mm.; length of arms (broken at tip),

somewhat more than 40 mm. ; breadth of arms at base, 3 mm. ; height,

3.5 mm.
Disk flattish, moderately thick, pentagonal, with prominent corners

and a small angular notch at the base of the arms. The disk-scales are

very irregular in size and form, imbricated and mostly angular, with a

prominent central or distal conical or rounded elevation on each.

The primary plates are only slightly larger than many of the others;

the central plate is round and easily distinguished. In each inter-

brachial space there are four or five plates somewhat larger than those

on the central part of the disk—one in the center of the margin is

the most conspicuous; radial shields irregularly triangular, longer than

broad, with the inner ends acute and widely divergent, the outer ends

and sides obliquely rounded. The surface at the distal end rises into a

conical or rounded prominence. In some cases the distal ends are in

contact or slightly overlap one another. The divergent proximal ends

are separated by four or five angular plates, of which one or two are

large and prominent. The arm-comb appears to be entirely wanting.

Mouth-shields rather large, thick, convex, broad, shield-shaped;

length, 3.5 mm.; breadth, 4 mm.; the outer margin is slightly rounded

or subtruncate; the outer angles rounded; sides nearly straight, and

the proximal edges straight or slightly incurved, forming an obtuse

inner angle. The side mouth-shields are elongated, narrow, curved,

with the inner ends somewhat spatulate. The interbrachial areas

beneath are covered with convex, thick, angular plates similar to those

of the back, but more regular; of these there are about twenty-lour in

each area, besides small ones in the angles between them. Mouth-

papilLe are numerous, regular, closely arranged, acute, conical, with

two at the angle of the jaw a little longer than the rest.



PROCEEDINGS OF THE NATIONAL MUSEUM. 289

Tbe genital slits are long and large, bordered along their distal por-

tions by a long eonspicnons genital plate. The papilla; are minute and
granule-like along the proximal part of the slit, but become larger,

flattened, and squarish at the distal end, where they are about two-

thirds as long as the upper arm spines.

The papilhe around the first tentacle pores are a little larger and
blunt; of these there are from six to eight to each jjore. The second

pair of pores have four or five much smaller papilhe on each side. The
third and fourth have about four. The next two have about three on
each side; then, on about three or four joints, there are about two or

three on the inner side; beyond that, only one.

The arms are of moderate length, regularly tapered, angular, higher

thnn broad, with a more or less evident dorsal carina. In the typical

specimens the dorsal plates are very much thickened and prominent;

each one is crossed by one, or someiimes two, deep transverse grooves,

so that the upper surface is divided into two, and sometimes three,

elevations, of which the distal one is the most marked and forms the

outer margin of the ])late; the other one forms a more or less irregular

central prominence which-at the base of the arms forms a blunt trans-

verse ridge, but farther out it becomes a rounded or ovate elevation of

the median portion only. lu the largest specimen the prominence at the

base of the arms is divided into two by a secondary transverse groove;

seen from above the dorsal plates, near the base of the arms, have a

more or less regular hexagonal outline. The first seven plates are

broader than long; the next six or seven are more regularly hexagonal

;

farther out they become more and more elongated, until the length

becomes nearly double the breadth. The side arm plates are thick with

prominent distal margins. The arm-spines, which are three (rarely

four) toward the base of the arms, are small, short, papilliform, nearly

equally spaced, though the upper one is often somewhat removed ; they
are not more than one-fourth as long as the side arm-plates. In one
specimen there are regularly four arm-spines on about three arm-joints

near the edge of the disk. The first under arm-plate is pretty regu-

larly pentagonal, about as broad as long; the second and third are

larger, longer than broad, with the outer end broadest and the outer

margin curved; beyond this the plates become broader than long, with
the outer margin strongly curved and the sides slightly convergent;

beyond the middle of the arm the form becomes transversely elliptical.

Beyond the fifth or sixth under arm-plates the lateral plates meet
beneath, and they become relatively longer in proportion as they
approach the tips of the arms.

Variations.—A specimen from station 2528, of somewhat smaller size,

having the diameter of the disk 14 mm., differs slightly from the type
specimens. The disk scales are more rounded and evenly convex and
the characteristic elevations on the dorsal arm-plates are much less

conspicuous, owing to the transverse groove being broad and shallow,

Proc. N. M. 94 19
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nevertheless the entire margin of each plate rises into a very evident

transverse ridge, very much as in the typical si^ecimens. The arm-

spines are a little larger and longer, about one third as long as the side

arm-plates near the base of the arms. The mouth-shields are also

relatively broader and shorter, though they preserve the same general

form. The scales on the ventral interbrachial areas are more numerous,

smaller, and more equal, there being about forty of the larger ones.

Station 2420, south of Grand Bank, in 471 fathoms (No. 1150U, U. S.

N. M.,) two specimens; station 2528, oft' George's Bank, in 677 fathoms

(No. 11499, U. S. N. M..), one specimen, 1885.

OPHIOGLYPHA TESSELLATA, new si>e(ies.

A large sjjecies allied to 0. confragosa Lyman. J )isk i)entagonal, with

small notches at the bases of the arms, and without any distinct arm-

comb. Kadial shields irregularly ovate, or subtriangular, well sepa-

rated. The rest of the disk is covered with pavement-like scales,

irregular in size and form, among which the i)rimary plates can usually

be distinguished. A large plate lies in the center of the interbrachial

margin. Mouth-shields pentagonal, bordered distally by another plate

nearly as large.

Arm-spines, generally three, papilliform, very small and slender, the

upper one widely removed from the others. Tentacles apparently con-

fined to a few of the basal joints of the arms. Arms somewhat thick-

ened at the base, with swollen joints, rounded above and regularly

tapered, appearing rather rigid.

The disk is flattened or moderately swollen, with the interradial

margins slightly curved or neady straight. In young specimens, C to

8 mm. in diameter, the i)rimary plates form a pretty regular rosette, and

the large marginal interradial plates are in contact with the radial

shields at each end ; the radial shields are separated by a wedge of

three plates in a single row.

In the largest specimens, which are about 22 mm. in diameter, with

the arms about G5 mm. long, the disk-plates are much more numerous

and irregular; the primary plates are rounded, about 1.75 to 2 mm. in

diameter, but most of the intervening plates are angular, many of

them ap])earing as if broken, with very small, irregular ones between

the larger ones. The disk-plates are slightly thickened, but nearly flat,

separated by narrow, rather deep grooves, in which the membrane
appears wrinkled. In alcoholic specimens, the disk-scales are more or

less obscured by a thin skin. The radial shields are about 4 mm. long

and nearly as broad; their inner ends are divergent and form a some-

what acute angle; they are separated by six to eight scales, of which

two or three are largest, and by two or three inner dorsal arm-plates.

The large median interradial plate occupies most of the margin between

the radial shields, but has a small supplementary plate at each end.

The interradial area, beneath, is largely occupied by the large trap-
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ezoidal or pentagonal plate adjoining the distal end of the mouth-

shield, by two large, elongated genital plates, and by a submarginal

row of about three or four angular plates, of which one or two, in the

middle, are much smaller than the rest.

The mouth-shields are large, pentagonal, rather longer than broad,

the length in the larger specimens being about 3.5 mm. and the breadth

about 3 nun.; the distal margin is straight, or somewhat incurved; the

lateral margins nearly parallel, and the inner edges are nearly straight,

meeting nearly at a right angle. The side mouth-shields are narrow

and oblong, with nearly parallel sides. The genital papilke commence

at the mouth-shields as a single row of small irregular granules, but

become more numerous distally, and at the edge of the disk, near the

base of the arms, form an elongated, triangular group of rather large,

unequal granules, about twelve to fifteen in number.

The teeth are short, stout, angular, and blunt. The mouth-papillte,

in specimens 10 to 13 mm. in diameter, form a nearly regular close row

of six to eight; they are small, short, blunt, flattened, and usually

squarish in outline, though some are oblong, and twice as broad as

high; toward the distal end of the mouth-slits more or less of the

papilliP are often soldered together. In the largest specimens the

mouth papi lice become more irregular and often form two rows, besides

a row of granules above them; those of the lower row are stout, blunt,

conical, unequal in size; tho.se of the upper series are much smaller,

rounded or conical.

The inner tentacle-pores, in the large specimens, are bordered by six

or seven short, blunt, squarish scales on each side; the second pair has

three or four very small scales on each side; the third, about three

minute scales on each side; and the fourth pair has two on the proxi-

mal, and one, more minute, on the distal side; beyond the fourth pair

of pores, which are minute, no pores are visible, though a distinct pit

exists, bordered by a single minute spiniform tentacle-scale oh the

proximal side, and by the lower arm-si)ine.

The arm-spines are usually three, very minute, and nearly equal; the

ui)])ermost is near the upper distal angle of the side arm-plate and

widely separated from the others; the lowest is usually close to, or in

contact with, the tentacle scale; the arm-spines are not more than one-

fifth or one- sixth the length of the side arm-plates.

The dorsal arm-plates are thickciied, but not much swollen, and are

separated by rather wide and deep grooves; the two or three basal

ones in the notch of the disk are short and small; the first free plate

is shorter than broad, somewhat lunate; the plates succeeding this

become constantly longer in proportion to their breadth; for a short

distance from the base of the arms they are trapezoidal and have a

strongly curved outer margin, straight convergent sides, and a narrow

incurved proximal margin; beyond the middle of the arm they become

triangular or wedge shaped with the distal margin strongly convex
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iiud the jnoximal euds formiug au acute angle, while the side arui-

l)lates meet more and more between them.

The side arni-idates are large, thick, and prominent, separated by
deep farrows; on the ventral side they begin to meet at about the third

arm joint beyond the margin of the disk, and their length increases

rapidly until it becomes twice that of the ventral plates near the ends

of the arms; on the upper side they begin to meet at about the four-

teenth or fifteenth free arm-joint.

In many of the larger specimens the dorsal plates are divided by an

irregular median farrow into two parts, and in many specimens they

are again irregularly divided into smaller portions by one or two more
or less transverse furrows, so that they often appear as if (composed of

four or five irregular i>ieces; but in other specimens of similar size the

l)lates are entire.

The first ventral arm-plate consists of two small wedge-shaped pieces

between the innermost tentacle-pores; the next is much larger, about

as long as broad, a little thickened, somewliat shield-shaped, or pen-

tagonal, with rounded corners; the next is broad triangular, with the

outer margin strongly curved and the middle of the lateral margins

excavated for the second i)air of tentacle pores, and the inner end nar-

row and slightly truncated; those following become relatively wider,

broad triangular, with a strongly curved outer margin, incurved sides,

and more or less acute inner angle; beyond the middle of the arm they

become relatively smaller, widely separated, and the inner margin forms

a very obtuse angle.

Color, in alcohol, dull grayis'i or dirty brown.

Variations.—There is considerable variation, even among the adult

si)ecimens, while the young, 8 to 10 mm. in diameter, differ in many
resi)ects from the large ones. The number and form of the mouth-

l)apilla' and tentacle scales vary somewhat in specimens of the same
size. The mouth- shields are sometimes more top-shaped or pear-shaped

than in the specimens described; the lateral margins being convex

with the corners rounded. The large i)late at the distal end of the

mouth shield is sometimes divided into two or three parts, most fre-

quently by the separation of the two inner corners as small triangular

plates. The two lower arm-spines are not always close together, and
sometimes four spines occur, the extra spine appearing either just below

the upper one or just above the second.

In the young specimens, 8 to 10 mm. in diameter, the scaling of the

disk is much more regular, and the relatively large primary plates form

a pretty regular rosette. The mouth-shields are relatively shorter and
more top-shaped. The mouth-papillie and tentacle-scales are very reg-

ularly arranged and less numerous than in the specimens described.

The first complete ventral arm-plate is prominent and rounded; all the

ventral plates beyond this are separated by the side arm-plates. The
next three or four later.il arm-plates are broadly turbinate, with the
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outer border evenly curved, and the lateral margins form an obtuse
angle. In some of the young specimens of this size there are four
minute arm spines on the pfoximal joints, three of them being- placed
together near the tentacle-scale.

Taken ol^'the eastern coast of the United States at fourteen stations

between hit. 39° 35' and 41^ 47', in 250 to 1,106 fathoms, most ire-

quently between 400 and 1,000 fiithoms. A single specimen was taken
ofi" Delaware Bay in 2,033 fathoms, at station 2,038, m 1883.

This species, when first discovered, was referred to 0. confrugosa
Lyman, from off Patagonia, Mr. Lyman himself having made this iden-

tification after having examined one of our si)ecimeiis; but the subse-

quent ac(iuiaition of a much larger series leads me to consider the two
forms distinct, though closely related. Our form is easily distinguished

by the single large plate external to the mouth shields; by the more
regular and more closely arranged disk-scales; by differences in the
mouth papillae and tentacle-scales, and by the somewhat different form
of the under arm-plates. In 0. confragosa the radial shields are repre-

sented as being decidedly smaller and much more widely separated
than in our species, while the large.plate in the interbrachial marfin is

also much smaller. In the latter there are generally but three arm-
spines, while in the former there are usually four.

OPHIOGLYPHA GRANDIS, new species.

A very large species with a swollen, pentagonal disk, covered with
irregular, angular scales and rather small, short, irregular, widely sep-

arated radial shields. Arms high, with pentagonal dorsal plates and
transversely elliptical ventral plates. Ann-spines three, small, sub-

equal; the upper one considerably separated from the two lower ones.

Mouth-shields broad, shield-shaped; about as broad as long. Tentacle

scales numerous at the base of the arms.

Disk, in the type specimens, from 23 to 30 mm. in diameter; leuoth

of the longest arms, all of which are broken at the tips, more than 90
mm.
The disk is generally considerably swollen and plump, with the inter-

brachial margin nearly straight, or a little convex, and with only a

slight notch at the bases of the arms, where there are usually no dis-

tinct arm-combs, but in those few specimens in which they occur they
consist of a single row of from six to eight small, flattened, squarish,

scale-like papilhe on each side, which decrease in size from below
upward.

The central and other primary plates of the disk are distinguishable,

but are only slightly larger than the intervening scales, which arenumer-
ous, irregular in size and form, often triangular, and more or less con-

vex; the larger ones vary in diameter from 1 to 2 mm.; the primary
plates are about 2 mm. in diameter. The radial shields are divergent
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and rather widely separated by a group consisting of two large me
dian and several smaller scales on each side; the radial shields are

irregular, polygonal, or somewhat triangular in form, about as long as

broad, with the outer end subtruncate or broadly rounded, and the

inner end bluntly pointed and strongly divergent. The interbrachial

areas beneath are covered with thick imbricated scales, similar to those

of the back, and about 15 mm. in breadth.

The mouth shields are pretty regularly shiekl-shaped, the breadtli

about equal to the length, the outer margin broadly rounded or sub-

truncate, the lateral margins nearly straight, and the inner margins

convergent to a point and forming sometimes aright angle, but usually

an obtuse angle; side mouth -plates narrow, with nearly straight, some-

what divergent edges, with the widest end toward the jaw. Mouth-

papilla' numerous and regular, acute conical, seven or eight in number,

increasing in length as they approach the end of the jaw.

The genital slits are very long, extending from the mouth-shields to

near the underside of the arms; they are bordered externally by a row

of short, thin, wedge-shaped, or squarish papilUB, which stand close

together in a regular row; those nearest the mouth shields are much

the smallest and shortest, and are often nearly square, but in many
cases are twice as broad as high; their height usually increases distally

to the outer end of the slit, where they are sometimes flat, nearly

square, and as long as the arm-spines. In many cases they are nuu'e

or less soldered together into a continuous series, and in the larger

specimen they are often jjartially wanting.

Innermost tentacle-pore v-ery large, elongated, with about eight regu-

lar, flattened, obtuse papilhe on each side; on the next two pairs of

tentacle-pores the papillae are smaller, but nearly as numerous; on

the fourth pair there are about four on each side ; and on two or thr«e

succeeding pairs there are two; beyond that, only a single papilliform

tentacle scale. At the base of the arms there are three small, papilliform

arm-spines, nearly equal in size, the upper one separated from the two

lower ones, which are close together; sometimes three spines appear

in the lower grouj). They are about one-third the length of the side

arm plates; the upper one is often a little larger than the others.

The first under arm-plate is small and pentagonal; the second and

third are considerably larger, pentagonal, about as long as broad; the

third to the sixth separate the side arm -plates and are transversely

elliptical, with an inner angle, broader than long; beyond this the

plates gradually become shorter and relatively broader, and Ihe side

arm-plates come more and more broadly in contact. The upper arm-

plates are strongly convex and prominent, but not much thickened;

the three at the base of the arms are short and broad; the fourth is

hexagonal, broader than long; beyond this the form becomes regularly

hexagonal and the length becomes greater than the breadth, and dis-
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tally the outer end becomes rounded and the form somewhat wedge-

shape.

Station 2o73, off George's Bank, in 1,742 fathoms (^o. 12026, U. S. N.

M.), 23 specimens, U. S. F. C, 1885.

OPHIOGLYPHA BIJLLATA, Thomson.

Ophiofilypha bullata, Wyv. Thomson, Nature, viii, p. 400, 1873; Voyage of the

Challeuger, Atlantic, I, p. 400, fig. 7.

—

Lyman, Rep., i Ophiuroidea, Voyage
of the Challenger, v, p. 57, pi. 38, figs. 14 to 17, 1882.—Verrill, Rep. U. S.

Com'r Fish and Fisheries, xi, p. 543, 1885.

The large series of specimens of this species taken by the Albatross

shows that it is much more variable, especially in respect to the disk-

scales, than Mr. Lyman's description indicates. The disk is generally

very convex, but sometimes it is nearly flat. The disk-scales and radial

scales are usually strongly convex and rough, with small granulations,

but sometimes, in si)ecimeiis from the same lot, they are almost or quite

flat and nearly smooth, and in our large examples the large disk-scales

and the radial shields are even concav^e in the middle. Usually the

central and live radial primary plates form a regular and prominent

rosette of large polygonal scales, without any small ones between them,

but in some specimens several small, angular scales are interpolated

between the large primary ones in various ways, and the latter are

more or less obscured, so as to appear smaller and rounder. In the

small specimens, with the disk 4 to 8 mm. in diameter, the six central

plates are always conspicuous, thick and convex, and rise above the

rest of the disk. There is usually a single, large, inferior, iuterradial

plate, outside the mouth plates, but it is often divided in large speci-

mens. The mouth plates are pretty constant in form. This species was
taken at several stations in 1,(108 to 2,020 fathoms.

ASTROSCHEMA CLAVIGERA, new species.

Disk small, with prominent radial shields extending to the center; the

whole dorsal surface and that of the arms is covered with small smooth
granules. Under surface of the arms and sometimes of the disk, nearly

destitute of granules. First two tentacle pores without scales: third

and sometimes the fourth with one spiniform ; those beyond the fifth

and sometimes the fourth with two spines, of which the inner becomes
large and long, clavate, and rough with spinulos distally.

The disk in the type specimen is concave in the nuddle, with strongly

incurved interbrachial spaces, and large, prominent, rounded ribs. Di-

ameter of disk, 8 mm.; breadth of arms at base, 3 mm. The arms are

very long, and closely coiled around the branches of a gorgonian.

Toward the base they are moderately stout, about as broad as high,

then taper gradually to very slender tips; each of the joints is marked
by an obtuse, elevated ridge, more or less divided dorsally into two
prominences by a longitudinal depression along the median line. The
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entire dorsal surface of the disk and arras is closely covered by sraall

rounded granules, which vary but little, in size, but those upon the

radial shields are a little the largest. The under surface of the disk

and arms of one specimen is covered with a smooth skin entirely

destitute of granules, but another specimen of the same size from

the same locality has the entire under surface of the disk, jaws, and

basal part of the arms covered with minute granules, decidedly smaller

and more spaced than those on the back; similar granules cover the

lower part of the sides of the arms and the intervals between the plates

beneath. The teeth are rather large, stout, somewhat spear-head shaped.

In one specimen there is a row of three or four small, rounded, subacute

mouth-papilla'; but in the other, the sides of the jaws are covered with

many small granules like those of the disk.

The genital openings are large and wide, and together form a large

pit in the middle of the interbrachial area, in the dry specimen; but in

the alcoholic specimen they are large, oblong, rounded at both ends,

converging somewhat below, and separated by a granulated depressed

area, about twice as wide as their own breadth.

In both specimens the first t\vo pairs of tentacle-pores are destitute

of spines or scales; the third pair has but one, rather large spiniform

scale; the fourth pair, inditferently one or two, on different arms of the

same specimen; the fifth, sixth, and following pairs have two spines,

which differ but little in size, but the inner is longer and rapidly in-

creases in size, until it becomes more than twice as long and three or

four times as thick as the outer one, on the middle portion of the arm,

where a third small, short, spinule sometimes occurs above the two

regular ones.

The large inner spine is round and usually somewhat swollen, or

club-shaped, with a blunt end; the outer half is thickly covered with

minute, sharp, rough spinules. The outer of the two spines is slender,

and tapers gradually to a rather sharp point, which is more or less

spinulous. Toward the tips of the arms the two spines become very

small, slender, acute and nearly equal.

Variations.—T\iQ two specimens obtained differ considerably, as men-

tioned in the above description, in several characters. They are both

from the same h)cality, attached to the same kind of gorgoniau, and have

the same size, color, and appearance. The most important difference is

in the granulation of the under surface of the disk, which is entirely

wanting in one specimen and well marked in the other: and in the ines-

ence of small mouth-papilhe in the former, which are entirely wanting,

or represented only by granules, in the other.

Color in alcohol, salmon brown; the intervals between the arm-plates

are darker brown than the plates, and the arm-spines are tipped witn

dark brown.

Station 2530, off' George's Bank, in 956 fathoms (No. 11852, U. S. N.
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M.), 2 specimens, cliugiug to a species of Paramuricea. Taken by the

U. S. F. C. steamer Albatross,. \^^~).

This species is more nearly allied to A. intectum., Lyman, from off

Havana, than to any other described species. It differs, however, in

the character of the granulation, in the number and arrangement of

the proximal tentacle-scales, and in having much larger and clavate

spines on the middle i>ortion of the arms.





NOTES ON THE ANATOMY AND AFFINITIES OF THE
CCEREBID.E AND OTHER AMERICAN BIRDS.

By Frederic A. Lucas.
Curator of the Department of Comparative Jnatomy.

Some five or six j^ears ago I planned a paper on the Corebida; which,

for hick of time and material, has lain at a standstill until the present

time. It is brought forward now, not because the necessary amount of

material has been obtained, but because it seems probable that ifdelayed

until the needed specimens are secured it will never be written, and
also in the hope that these notes and figures may be of some service to

other students and save the trouble of again going over the entire

ground. It may, to some extent, be considered as a brief supplement

to Dr. Gadow's paper on the Structure of certain Hawaiian birds, as

comparisons are made with some of the species therein described.

One in search of the relatives of any passerine bird has before him,

if not exactly a thankless task, something very nearly akin to it, and
one in which even comparatively small results can be reached only by
the expenditure of much time and labor. The birds which perch at the

top of the avian tree are so many in number and so exasperatingly

interrelated that any attempt at sorting them out is fraught with

much difficulty, or, as Dr. Gadow puts it, ^'the examination of a smaU
twig of the passerine branch of the Avine tree shakes and disturbs the

whole branch, if not the whole top, of the famous ideal tree." So it has

been in the present case. Representatives of the Mniotiltida', Melipha-

gid?e, Drepanididiie, Tanagridae, and Fringillidfe, have been examined
in the hope that the affinities of the Coerebidte might be made apparent;

and I am compelled to confess that, on the whole, the result has been

unsatisfactory, and that the examination of a considerable number of

specimens has rather lessened my hopes that anatomical, and especially

osteological, characters may be relied upon to show relationship among
the passeres.

Of course one trouble lies in the fact that the so-called families of

passeres, at least very many of them, are not families at all, or not the

equivalents of the families ofother groups of vertebrates. It is my belief

that any group of vertebrates to be of family rank should be capable
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of skeletal diagnosis, and this test applied to the passeres reduces them

to a family or two, as has been done by Huxley and Fiirbinger.

It would almost seem that, aside from purely negative results, the

skeleton can be relied upon to show but two things, very general and

very close afiBnities, for the variation of parts is so infinite that between

any 10 given birds we may find every intermediate stage and establish

relationships in all directions.

Then, too, characters which would be of much importance among
mammals appear, from their instability, to be of but little value in biids.

An example of this is found in the condition of the presacral vertebrie.

In a large number of Passeres there are 4 presacrals, the third and

fourth being fused and having a common transverse process; in others

there are 5 presacrals, the fourth and fifth being fused. Such char-

acters as these would seem to be of some importance, and yet Himatione

pnrva has the third and fourth i>resacrals fused, while H. sanguinea has

the fourth and fifth united. And these birds are undeniably closely

related.

The same thing occurs again and again in other closely related spe-

cies, such, for example, as Merula migratoria and Turdus musicus, while

the instability of the character is well shown by the fact that it is by

no means uncommon to find sacra in which, on one side, the third and

fourth vertebrae are fused and on the other the fourth and fifth.

The degree of value to be assigned the pterylosis is yet unsettled, and

this can only be done by accumulating and comparing the facts in the

case. It would be a great service if some one with ample time and unlim-

ited patience would plot the pterylosis, or even the configuration of the

dorsal tract, in as many small birds as could be obtained, for it would

then be possible to ascertain what correlation, if any, there is between

tract pattern and other characters.

Between the continuous dorsal tract of a thrush and the inverted Y
of a swallow there is a great difference, and this difference should have

some definite meaning, exactly what meaning, is to my mind, not yet

evident.

All the birds examined during the preparation of this paper have an

uninterrupted dorsal tract whose shape ai)pears to be specifically subject

to great variation, but these variations are so slight and so innumera-

ble that, except for general purposes, the pattern appears to be of little

service.

The convolutions of the intestine are in very much the same case

as the pterylosis for, Judging by Dr. Gadow's figures and my own lim-

ited number of dissections, they are subject to great specific variation.

There is certainly a decided difference between the alimentary canal

(including the stomach) of birds so nearly alike as Ccereha eyanea and

C. ceerulea, and the genera of tanagers vary widely.

Tl»e indications are, as might not unnaturally have been expected,

that such parts as the tongue and alimentary canal are subject to great
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variation, so that the skeleton would seem to offer the most stable char-

acters for classification, altliongh, as has so often been said, it is by

the resultant of characters that we must be guided.

The members of the Ccerebidie herein discussed are Coereha cyanea,

C. ccerulea, Certhiola caboti, C. bahamensis,* and Glossoptila campestris.

The palatal regions of the skulls of these genera are figured, and refer-

ence to them will be better than any detailed description.

Fig. 1.—Views of palatal region of (1) Ccereba cyanea; (2) Certhiola caboti; (3) Glossoptila campes-

tris; all enlarged.

The crania agree in the following particulars: the prepalatine bar

is slender, the postpalatine portion produced backward and overhang-

ing the anterior ends of the pterygoids. The anterior, interpaiatine

angle is small, almost abortive; the transpalatine process slender and

spine-like. The more noticeable differences are as follows : In Cmreba

the prepalatine is carried forward beneath the premaxillary ; in Certhiola

and GiossojJtila it abuts upon and interlocks with the posterior, ventral

part of the premaxillary. In Ccereba the palatine and pterygoid are

completely fused; in Certhiola and Glossoptila they are separate. The

pterygoids are anteriorly in contact, or very nearly so, in Ccereba and

Certhiola; in Glossoptila they are separated by the sphenoid.

Certhiola and Glossoptila have septomaxillary splints united with the

vomer. Dr. Parker figures them in Chlorophanes atrieilla, and they

are present in Ccereba ccerula, although I failed to find them in C. cyanea.

The tendinal perforations of the upper end of the tarsus, while

arranged on the same general plan in those passerine birds examined,

show a number of variations in the executions of details, some of which

* Also crania of C. tricolor and C. portoricensis.

produced of any species of Certhiola examined.

This last has the angle ofjawmost
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are shown in the figures. Tbeir arrangement in the Ccerebidse is very

much that shown by Myadestes, except that in Certhiola 4 and 5 are

merged in one.

3
"^

4

Fig. 2.—Hypotarsi of (1) Phceornis obscura; (2) llertda migratoria; (3) Myadesteg solitarius; (4)

Hemignathus oUvaceus; all very much enlarged. The numbers in (2) refer as follows: [1] Foramen

for tendon of flexor longus hallucis; [2] flexor perforatus digiti IV and slip to base of first phalanx of

digit III; ['.\] flexor perforatus digiti III; [i] flexor per/orans digitorxcin profundus,- [b] flexor perforans

et perforatus digiti II, and flexor perforatus digiti II.

The tongue is forked in Coereba and Gerthiola, brushy in Certhiola,

laciniated or feathered in Coereba. There is a decided difference

between the tongues of Ccereba coerulea and C. cyanea, as is shown by

the figures.

Fig. 3.—Greatly enlarged views of tip of tongue of (1) Glossoptila canipestris; (2) Acanthorhynchus

tenuirostris ; {"i) Coereba cyanea; (i) Ccerehaccerulea; {5) Certhiola hahamensit; number one is viewed

from below, the others from above.

Coereba crerulea comes near liaving a tubular tongue, but although

tlie edges approach one another they do not meet except at the lacini-

ated tip. In Certhiola the tongue is simply grooved down the center. *

GlosHoptila is noteworthy, from the fact that it has a trifid tongue, a

thin, flat, pointed strip being produced between the laciniated branches.

* It makes a decided ditterence whether the tongue is exainiued in a moist or dry

condition, for in drying the outer edges curl upwards and render the tongue more

tubular, or gutter-like, than in its natural state. The si^ecimens from which the

figures in this paper were made were all kept wet while they were being drawn.
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Gerthiola lias no crop, Gcereba has a well-marked crop-like dilatation

of tbo o^sopliagus, and Glossoptila has a good-sized crop. The stomach

is small in Certhiola, a little larger in Glossoptila, and largest in Gcereba

coeriilea. In all, the intestine is long and slender. There are many con-

volntions in Gerthiola, comparatively few in Gcereba, while Glossoptila is

somewhat intermediate between the two. In G. cyaneathe intestine is

•090 mm, long, in G.ccerulea •125 mm.; both have two small cceca a short

distance above the anal opening. The food of Gerthiola, as indicated

by the stomach contents, consists of small insects and spiders, that of

Gcereba and Glossoptila consists of small berries, containing numerous

small seeds.

Q.
Fu;. 4.— (1) Pterylosis of Certhiola caboti, a little more than half natural size; (2) Dorsal tract of

Glossoptila campestris, natural size.

The feather tracts and apteria are, with trifling variations, as shown

in tlie figureof Gerthiola caboti. The pattern of the dorsal tract varies

slightly according to the species, and the lengths of the median apteria,

especially that on the under side of the neck, vary according to the

length of the neck.

Glossoptila is different from the other Coerebidse in having a narrower

dorsal tract, and much longer and looser feathers.

Professor Baird, in his "Review of North American Birds," considered

the Coerebidae as nearly related to the Mniotiltida?, being apparently

largely influenced by the slender beaks of this last group, and by the

peculiar tongue of Dehdroica tigrina.

Dr. Gadow, in the "Birds of the Sandwich Islands,'' considers the

Ca?rebid{e as the nearest allies of the Sandwich Ishind Drepauididse,

this family being formed to accommodate tlie slender-billed brush-

tongued birds peculiar to those islands.

Dr. Sclater* places the Ccerebida^ just before the tanagers, remarking

that it is difficult to separate them from the tanagers on the one hand

and the Mniotiltidjie on the other, and this position is that generally

accepted.

* British Museum Catalogue of Birds.
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Ill considering' the relationships of the grouj), the pterylosis may be

left out of the question, as it will not help us any. The figure showing

the pterylosis of Certhiola might, with trifling alterations, do duty for*

Careha, Dendroica, Geothlypis^ Acanthot^hynchus, and some of the

Friiigillida^, and since the same pattern is found in so many genera,

including those but distantly related, it may be considered as very geu-

eralized.

The palate of the Mniotiltidie differs from that of the C(erebid;ii m
having the interpalatine process well developed, the

transpalatine short and bluntly angular, and the

palatines not produced backward over tlie ptery-

goids.

In the general pattern of the palate, the shape

and develoi)ment of the interpalatine and trans-

palatine spurs, and in the amount of exposure of the

sphenoid between the palatines, some of the taiia-

gers agree very well with the ('(erebid.e. Others

of the tanagers differ considerably in their palate

from the Cterebidte, and there seems to be in the

Tanagridiie more of an ap})roach towards the union

of the palatines beneath the sphenoid.

The Drepanididie, as represented by Vestiaria,

Oreomyza, HcmignafJiKs, and Hhnatione, agree with

the Cterebidie in the character of the transpalatine

and interpalatine processes, and exceed them in the

depth and production of the postpalatine. This feature is carried to its

extreme in the Drepanididie, and the same is true of the compression

of the palatines, the free ventral edges of these bones approaching one

another very closely, being in Himatione sanguinea almost in contact.

The Drepanididiv have the sphenoid covered by the palatine, a feature

which is not found in the Ocerebidiie, but occurs in some, although by
no means all, or even in a large majority, of the Pringillida?.* Among
the skulls examined, those of Certhiola and Himatione bear the closest

general resemblance to one another. Ca'reba und Glossoptila have a

small palatomaxillary, and so do some of the Mniotiltidai. On the

other hand, Certhiola and some species of Dendroica do not have this

little bone, t It is wanting in Dendroica discolor, coronata, ijennsylran-

ica, Melospiza fasciata, melodia, Loxia curvirostra, Zonotrichia albicollis^

Pipilo erythrophthalamiis, Leiicosticte griseonucha, Ammodromiis and
Parula americana. Its exact value remains to be shown, for it appears in

forms which are not related, at least closely, and drops out in some that

Fig. 5.—Palatal region of

Mniotilta varia, enlarged.

* That is, ill the species which have come under my observation.

t The following species have a palato-uiaxillary : Dendroica maculosa, vigorai,

astira, Cardinalis virginianua, Hahia ludoriciana, Plectrophenax nivalis, Calcarias lap-

ponicus.
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are Dearly allied. It is present in the Swallows, but not in tlie Flycatch-

ers or Thrushes; is well developed in such stout-billed Finches as Cardi-

nalis and Habia, missing in Coccothraustes. It apiiears as a slender

splint in PlectropJianes and Galcarias, and reaches a considerable size

in RhampJioccelus and Pyranga, while it is lacking in Phoenicophihis.

None of the Drepanididte and Meliphagid?e examined have a x^alato-

maxillary.

None of the Mniotiltidse or Tanagridse have the angle of the jaw pro-

duced, nor do the genera Coereha and Olossoptila. In Certhiola, how-
ever, the angle of the jaw is slightly produced, and this occurs in

Oreomyza, Vestiaria, Himatione, and to a less extent in Memignathus.

The production of the angle is marked in Acrulocercus., and reaches a

maximum in Anthochoera carunculata. Acanthorhynchiis and Tropido-

Fig. 6.—Tongues of Dendroiea tigrina; (2) Dendroica coronata; (3) Glossoptila campestris; (4)

Acanthorhynchus tenuirostris; (5, 6) Ccereba ci/anea; (7) Coereba coerulea : all enlarged.

rhynchus do not have the angle of the jaw produced, although they are

"tenuirostral" birds, and the character is one that seems to have no
correlation with length of bill. Like many other points in the anatomy
of the Passeres, more observations are needed regarding the occurrence

of this character, although it would seem that it should be of some
importance. It does not occur in many birds, but is found in some of

the IcteridfB.

The tongue in the Mniotiltidte is of moderate length, with very slightly

upturned margins, cleft a little at the tip, and slightly brushy. Den-
droica maculosa and D. tigrina represent the extremes so far as speci-

Proc. N. M. 94 20
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mens have been examined. The tongue shown in fig. 5, page 163,

"Review of North American Birds," is unfortunately not the tongue of

Dendroiea tigrina. There has evidently been a transposition of speci-

mens, and fig. 4, which is said to be that of Dacnis, is probably that

of Z>. tigrina. As the shape of the tongae was the principal character

of the genus Perisoglossa, the genus would for this reason, if for no

other, be untenable; but even had the tongue been as figured, it would

hardly seem a character of sufficient importance for the establishment

of a genus.

The tongue of the Tanagridie may be slightly bifid as in Pyranga,

Tanagra, and Bhamphocoelus, or thick, fleshy, and fringed, as in Salta-

tor atriceps^ but so far I have found no species in which the tongue

bore any resemblance to that of Coerehn.

Among the Drepanidida?, Himatione, Hemignathus, and Vestiaria have

very perfect tubular tongues, the upturned edges meeting or even

lapping over one another slightly, being so firmly apposed that it is

often a difficult matter to force them apart. A few filaments at the

end, and here and there along the edge, constitutes the entire feather-

ing of the tongue.

Oreomyza has the commencement of a tubular tongue, but, owing to

its shortness, the tubular structure is not carried out. None of these

tongues are deeply cleft or widely feathered at the tip, as in the Ccere-

bida?, and none approach the peculiar condition found in Certhiola,

which has a two-branched tongue, with a twisted brush on either

branch, and a shallow groove down the center of middle third of the

tongue.

The general pattern of this tongue is very much like that of the

Australian Meliornis while the nearest approach to such a tongue as

that of Coereba ccerulea is found in the Australian

Acanthorhynchus fenuirostris, and in this bird the

ccerebine pattern is carried to the extreme, the

tongue being extremely long, slender, bifid, feath-

ered at the tip, and tubular for a part of its

length.

The alimentary canal of the Mniotiltidte is, as a

rule, comparatively simple, but in Dendroiea coro-

nata the convolutions of the intestine are almost ex-

actly the same as in Ca^reba. The stomachs of all

Fig. T.-intestinai Muiotiltidai examined contained insects. There is

convolutions of Tmi jjq (.^^p jj^ ^j^jg group and the stomach is large and
agra cana.

, ^
. „ . ,

somewhat pyriiorm m shape.

The tanagers are fruit-eaters, are devoid of a crop, and have

the largest intestine and simplest convolutions of any birds exam-

ined.

In the complexity of the alimentary canal there is a parallel



PROCEEDINGS OF THE NATIONAL MUSEUM. 307

between Gerthiola and the DrepanididsB, and the couvohitions of

Memignathus olivaceus very nearly coincide with those of C. cahoti*

But in both groups there is varying complexity of convolution among

the different species, and in neither is there any adherence to a given

pattern. Among the Sandwich Islands birds there is, in the majority

Fig. 8.—Intestinal convolutions of (1) Glossnptila campestris; (2) Coereba cyanea: (3) Dendroica

corunaUi: (4) Certhwla caboli; (4a) Certhiola ca6o<i, central portion; (5) Coereba coerula; (Q) Hemigna-

thus oliracei'S; (Gu.) Hemignathus olivaceus, with coil opened out to show convolutions; (7) Acanthor-

hynchus teniiirostris

.

of specimens figured, a slight peculiarity in the iminner in which the

iiitestiue begins to uncoil from the center. When looking from below

at the right side of the viscera, the intestine is seen, roughly speaking,

to start from the stomach and in a decreasing spiral or series of loops

* There is at first sight an apparent discrepancy between Dr. Garlow's figure and
that sliown in fig. 8 (6), of this paper, but this is due to the fjtet that Dr. Gadow'a
specimen has a louger and more closely twisted intestine, so that the point of rever-

sion is dittereut lu the two.
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coil into a knot or short loop, whence it uncoils or unfolds in an increas-

ing spiral. In LoxioideSj Psittacirostra, Himatione, Vestiaria, and Hemi-

gnatlms the first turn of the intestine from the center is tc the left, while

in the American species figured it is to the right. The i)oint is one of

little or no value, but among the species figured the ditference exists.

My only specimen of Acanihorhynclius was doubly unfortunate; first

in being neatly shot through the palate, comi)letely destroying that

region ; and, secondly, in having the intestine in so tender a state that it

was difficult to trace its convolutions. Hence I do not feel quite posi-

tive that the figure is entirely correct, although it is very nearly so, and

if there is any error it lies in the portion beyond the central knot and

consists in the omission of some convolutions. It is ranch simpler than

in Certhiola, but not unlike Ca'reha., while a little more complexity

beyond the central knot would make the general pattern of the intestine

very much like that of Qlossoptila.
,

To sum up: In the character of their iialate the Co3rebid;c difler

from the Mniotiltidic and resemble in some points the Drepanididae

and some of the Tanagrida\

The DrepanididsB differ from all the above-mentioned groups except

Certhiola in the production of the angle

t)f the jaw.

In their tongue the Cterebidie are

markedly different irom the Mniotilti-

dne, but it is largely a difference of

degree ratherthan of kind. They differ

in toto from the Tanagridte, are quite

distinct from the Drepanididte, and find

their nearest homologue in Acantho-

rhynchus.

As regards the Drepanididtie, it may
be thought that this distinction is very

much a matter of opinion, but to me
the two patterns of tongue seem quite different, though both derivable

from such a tongue as that of Dendroica.

It would, perhaps, require less modification to derive the tongue of

the Drepanididic from such an one as that of Icterus icterus^ as this is

considerably upcurved along tbe edges, is not greatly feathered, and is,

considering its size, less fleshy at the basal portion than that of Den-

droica.

It must be borne in mind, too, that there are three distinct types of

tongue among the Cterebidie and that no comparison can be made with

them in this particular as a group.

In complexity of alimentary canal tliey much exceed the Mniotiltidtie

(except Goereba, cyanea^ noted previously), bear no resemblance at all to

the Tanagridie, and are a])pr()ached by the Drei)anididjTe.

Fig. 9.—Lower inaudible of (1) Cucreba

cwrulea; (2) Certhiola portoricengis; (3)

Oreomyza bairdii; all twice natural size-
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As groups of birds are constituted the Coerebidae are certainly suflfi-

cieutly distinct to stand apart, and the gap between them and the

Mniotiltid* seems widest, although this may be due to a tendency on
my part to place considerable weight on the general pattern of the

palate.

The relationship with the tanagers is not very ch^se, although such

short-billed forms as Ghlorophanes and Dacnis, which unfortunately

were not available, might bring the two groups a little closer.

In size, forui, pterylosis, structure of tougue, and pattern of convo-

lutions of alimentary canal, there is a strong resemblance between
Coereba and Acanthorhynchiis. and so far the two forms exhibit a most
interesting case of parallelism. The palate, too, on superficial exam-
ination, looks not unlike that of GlossoptUa^ but as Dr. Parker points

out in the second part of his memoir on the Skull of ^Egithognathous

Birds, there is a striking dissimilarity in the fact that in Acantlior-

hynchus the palatines run outside the palatal iirocess of the premaxillary

instead of along the inner side, as in passerine birds generally.

Finally, it must be said that the members of the Coerebida? do not

form a homogeneous group, for the family contains at least three well-

marked types, Coereba, Certhiola, and Glossoptila, and these types

ditfer from one another in a very marked degree. While Dacuis and
CJtJorophanes have not been examined by me, the figures of skulls and

tongues of these genera indicatethat they belong near Cwreba. These

genera form a well-marked group containing those species nearest to

the Mniotiltidie and characterized by a long, cleft, feathered, but not

suctorial tongue, small crop-like dilatation of the (esophagus and simply

convoluted intestine.

Certhiola has a bifid, brushy tongue, no crop, extremely complicated

intestine, and produced angle to the mandible. The tongue resembles

that of some of the M cliphagidie; the other characters are like some

found in the Drepanidida?. Glossoptila, with its loose ptilosis, decided

crop and unique, trifid tongue, is equally well characterized and cer-

tainly should stand apart, seeming to hold with respect to C<ereba much
the same position that Ghamea does with the wrens.

The Anatomy and Affinities of Certhidia.

At the suggestion of Mr. Ridgway I have examined three specimens

of Certhidia salvini, kindly provided by Dr. G. Baur, with a view of

ascertaining whether or not the suggestion of C(erebine affinities pre-

sented by its external appearance was borne out by its anatomy.

The pterylosis is of the orthodox passerine pattern and the dorsal

tract has a diamond-shaped outline, similar to that found in Dendroica

and many other small birds. The testimony of the skull is unmistak-

able, for it has the short, subangular, transpalatine processes, and well
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developed interpalatines cliaracteristic of the -Mniotiltidae, and well

shown by the common warbler of this Galapagos group, Dendroica

aureola.

The Ccerebine skull, on the other hand, is characterized by the fining

down of the palatal region, the trauspalatines being reduced to mere
spikes, while the interpalatine spur is abortive or small. The cranium

of Certhidia is a trifle shorter than that of the majority of the Mniotil-

tidiie examined and has a little more material in the palatines. The
hypotarsus is also like that of Dendroica in its configuration, slight

but perceptible difl'erences existing between it and the corresponding

region of any of the Coerebidiie. There is apparently nothing specially

characteristic in the shoulder muscles, their arrangement being prac-

tically similar in Certhidia, Dendroica, Ccereha, and many other small

birds.

The tongue is warbler-like in shape and character, being moderate

in length and slightly cleft and bifid. It is a trifle thicker and more

fleshy than in such a bird as Dendroica aureola and not at all gutter-

shaped. All this is in direct contrast to the elongate, feathered, hol-

lowed-out tongue of Gcereba, and not at all like the cleft, brushy tongue

of Certhiola, although all three forms agree in one respect: long or short,

plain or feathered, the tongue is not suctorial, for even in long-billed

Coereha the hyoid stops low down on the base of the skull and lacks the

elaborate arrangement of muscles found in truly suctorial birds. The

intestinal convolutions are quite simple, much as in Coereha and Den-

droica coronata and aureola, but not exactly like either, although,

curiously enough, precisely similar to the convolutions of Cinnyris

hifasciata. There is, however, no crop-like dilatation of the (^esopha-

gus as in Coereha. The coeca are moderate, and in the best specimen

examined the bursa fahricii was very large.

All in all, the anatomy of Certhidia points to a very near relation-

ship with Dendroica, and indicates that the genus surely belongs

among the Mniotiltidse.

Remarks on the Affinities of Myadestes and Phceornis.

The skull of Myadestes is rather short, and on its superior aspect

bears a considerable resemblance to that of Ampelis. The maxillary

process of the nasal is short, not expanded distally, and abuts upon,

but does not fuse with the maxillary. In the thrushes this process is

wider and continued for a little distance along the maxillary, but does

not unite with it. Fhccornis resembles the thrushes in these particu-

lars. In Tyrannus the descending process of the nasal is narrowest

near its origin, expands distally, and ankyloses with the maxillary.

The prepalatine bar of Myadestes is narrow, as in Ampelis, the trans-

palatine angle much like that of Fhwornis. The interpalatine angle is

blunter in Myadestes than in Ampelis, in this respect resembling that of

Phceornis and the thrushes.
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Tyrannus differs from the genera mentioned above iu the early and
complete fusion of the prepalatines with the premaxillaries. Ampelis
is peculiar in the large symmetrical ossifications of the anterior trabec-

ulai which articulate with the vomer.

Fig. 10.—Palatal rogion of (1) Merxila migratorin; (2) Phaeornis obscura; (3) Myadestes solitaruig;

all enlarged.

Myadestes, like Tyrannus, has a flat non-pneumatic maxillo palatine,

although that of Myadestes is the less hooklike and more expanded of

the two. Phwornis has a maxillo palatine

like that of a thrush.

The manubrium of Myadestes is rather

wide and low, similar to that of Fhwornis,

these birds in this particular departing from

the thrushes as well as from Ampelis.

The oesophagus is large and there is no

crop. The stomach is large, with strong

walls. The intestine is very short, measur-

ing but 0.145 m. in length. The stomach was
full of small berries mingled with a few

remains of insects.

The dorsal tract is almost straight in

Myadestes, slightly different from what occurs

in Turdus imllasii.

Myadestes was placed by Gray with the

Ampelidte, but is included among the

thrushes by Dr. Stejneger.

While the bird has some leanings toward
the Ampelidie it seems to have more decided affinities with the thrushes?

Fig. 11 .—Palatal region of Tyrannus
carolinensis, enlarged.
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although it is by no means a typical thrush. It certainly has no near

relationship with the Tyranuid;i^.

Neither Myadestcs nor Pha'ornis have any tra(;e ot a

nietapterygoid, but while this little process is quite

generally present in thrushes, it varies greatly in the

amount of development. It is best developed in Merula

anrantia and M. migratoria, is small in Turdiis musteli-

nus and pallasi, rudimentary or even wanting in swain-

soni and fuscescens. When the nietapterygoid is small

it is occasionally difficult to decide whether a minute

(~~) i. process is present, or merely a prolongation of the

1 x/^ sphenoid foot.

_ ,„ ^ , The turdine resemblances of PJuvornh have already
Fig. 12. — Dorsiil •'

tracts of (1) 1/y been pointed out by Dr. Gadow, although he seems to
adestessoiitarius; i^avB had doubts about i)Ositively placing the birds
(2) Tiirduspalla

' J i »

sH; rediKod. together. Working over the question anew my own
observations corroborate those of Dr. Gadow, but I would go a step

farther and until it was shown to be otherwise definitely place Phceornis

with the Turdid;e. Certainly if Myadestea is to be considered a thrush

Phaaornis is doubly one.

Remarks on the Affinities of Phainopepla Nitens.

Phmnopepla was placed by Gray near Ampelis, and here is where it

undoubtedly belongs. The skulls of the two are very

much like, particularly in the palatal region, and both ij::;

possess a large, free, swollen lachrymal, this last being a £;;

point of much importance, since such a lachrymal is of S
rare occurrence among birds. The quadrates of Ampelis Bi

and Phainopepla agree with each other in minute as well
. W--.

as general characters, as do also the pneumatic maxillo /-^ii:::}.

palatines. '^^v^}^^

The characters which separate Myadestca from Ampelis ";.vo-

separate it also from Phainopepla. ^0
The very marked resemblances between the skulls of M

Phainopepla and Ampelis render it, in this instance, un-^ ^ ^ ' ' Fig. 13.—Dor-
necessary to go into further details, but it may also be said sai tract of

that the general contour of the dorsal tracts in the two i'i>ai>m)epiani-

species agree very well also, although the outer angles of
'

the tract are a little more rounded in Phainopepla than in Ampelis.



DISC'OVERY OF THE GENUS OLDHAMIA IN AMERICA.

By Charles D. Walcott,
Honorary Curator of Paleontology.

In 1865 Prof. James Hall referred a fossil found associated with

Buthograptus in the Trenton Limestone at Plattville, Wis., to the genus

Oldhamia, under the specific name of frnticosa* He described this

form as " stems of corneus or carbonaceous texture, frequently branched,

the branches again dividing and sometimes, if not always, iu whorls,

in one of which six divisions were counted." Prof. Hall's reference to

Oldhamia was tentative and, from the study of Dr. J. R. Kinnehan'st

beautiful illustrations of the genus Oldhamia, I am led to think it

exceedingly doubtful if the species fruticosa should be referred to it.

Prof. Charles Lapworth mentions the occurrence of an Oldhamia in

the purple slates of Farnham, Province of Quebec, like 0. radiata^

but does not describe or illustrate it.f It is placed in the horizon

of the Upper Cambrian. Dr. R. W. Ells, of the Geological Survey of

Canada, writes me that the Farnham slates belong to the Sillery for-

mation. A poorly preserved specimen, received from the Survey,

proves the presence of Oldhamia, but does not aftbrd data for a specific

determination.

During the field season of 1893, Mr. T. Nelson Dale, while surveying

the areal geology of the Troy sheet of the U. S. Geological Survey,

collected, in a belt of reddish shale that extends north and south,

west of the Rensselaer plateau, a lot of annelid trails and plant-like

impressions, which were sent to me with other material for determina-

tion. The only form that I can identify is a species of Oldhamia that

is closely related to Oldhamia antiqua of the Cambrian rocks of Ireland.

* Canadian Organic Remains, Decade ii, 1865, p. 49.

+ Trans. Royal Irish Acad., xxiii, 1859, p. 547.

\ Trans. Roy, Soc. Can., iv, 1877, Table A, p. 183.

Proceedings of the U. S. National Museum, Vol. XVII- No. 1002.
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^o other fossils were identified; and the determination of the geologic

horizon is somewhat uncertain.

Genus Oldhamia, Forbes.*

The best illustrations of Oldhamia are given by Dr. J. R. Kinnahant

and Mr. J. W. Salter.f Prof. Brady § discussed the genus and its rela-

tions to living forms, in 1865. He proposed to limit the genus to the

0. radiata, and to refer the 0. antiqua to a new genus

—

Murchisonites.

OLDHAMIA (MURCHISONITES) OCCIDENS, uew species.

Frond with a jointed, slightly flexuous stem; fan-shaped fronds,

formed of numerous simple filaments or attached to the upper end of

each joint; the filaments being somewhat longer than the joints and

giving the entire frond the appearance of a succession of tufts of fila-

ments, each springing from the summit of the tuft below.

The specimens are preserved as casts on the surface of a smooth sili-

ceous slate. No trace of cells or vesicles appear; and the position of

Oldhamia in the classification of organic forms is not advanced. The

FiG.l. Oldhamia {M.)occi(Cens. Viewof asingle frondfromthegorgeof thoPoestenkill. Katural&ize.

suggestion that it is a calcareous alga appears to be as satisfactory as

any. This species differs from Oldhamia (M.) antiqua Forbes || in the

form of growth and arrangement of the tufts of filaments.

The specimens are from the Cambrian (?) slates.

The Oldhamia was first found in reddish shales associated with green-

ish shales and beds of quartzite, ranging from one to nearly twenty-two

inches in thickness, at a saw-mill dam midway between Burden Lake

and Nassau Pond in the township of Nassau; again in similar rocks

about 2 miles farther up the same stream and li miles SSE. from the

south end of Burden Lake. It occurs also on the Moordener Kill,

*Journ. Geol. Soc. Dublin, 1848, vii, p. 184,

t Trans. Royal Irish Acad., xxiii, 1859, pp. 547-561.

tMem. Geol. Soc. Great Britain; Geology of North Wales, 2cl ed., 1881, pp. 471,

472, pi. 26.

^ Geol. Mag., ii, 1865, p. 6.

II
Trans. Geol. Soc. Dublin, 1848.
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about 1:^ miles NE. of Schodack depot, in the township of Schodack,

and in great abundance in the gorge of the Poestenkill, If miles east

of Troy, near the Eagle Mills road, along the right bank of the river,

which there flows south. The Oldhamia is here associated with various

trails, and both cover large surftices of the rock.

The slates are post-Lower Cambrian and pre Trenton, but their exact

stratigraphic position is not fully determined. They are either Upper
Cambrian or Lower Ordovician.





NOTES ON REPTILES AND BATRACHIANS COLLECTED IN
FLORIDA IN 1892 AND 1893.

By EiNAR LCENNBERG, Ph. D.,

University of Upsala, Sweden.

The following notes are based upon a collection made during a sojourn

in Florida from September, 1892, to July, 1893, during which time I

wasengaged in general zoological collecting and research. The list con-

tains the greater majority of the species recorded from that part of the

United States, besides a number of additions to the herpetological

fauna of Florida. The distribution of other species within the penin-

sula has been extended, or better defined. The biographical notes may
not contain any strikingly new facts, but as such observations are not

very commonly recorded, and as mine are based on personal experience

they may possess some value as corroborative evidence.

I wish, finally, to express my grateful acknowledgment for kind

assistance received from the authorities of the U. S. National Museum.

REPTILIA.

TESTUDINES.

PLATYPELTIS FEROX (Schneider).

The soft-shelled turtle abounds in all lakes and ponds in south Florida.

It is caught with nets and seine and readily takes the hook. It is very

savage and bites ferociously.

DERMOCHELYS CORIACEA (L i n n a? u s ).

This turtle seems to be known to souie of the people living at Key
West, but it is very rare. I have only seen one specimen in Florida,

which had been caught near St. Augustine.

CHELONIA MYDAS (Linn a' us).

Green turtles are still common along the coast of south Florida, but

the time of extermina^tion will soon come, as they are caught in great

Proceedings of the U. S. National Museum, Vol. XVII—No. 1003.
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numbers with nets, harpoons, pegs, etc., in the water, as well as on the

beach when laying their eggi>^ the eggs being secured at the same time.

The meat is sold at 10 cents a pound, and a good many are shipped

North alive from the Key West market. The largest specimens reach

a weight of 800 pounds.

ERETHMOCHELYS IMBRICATA ( L i u d ;« u 8 ).

The hawksbill turtle is caught at Key West, where I have seen some.

It is not common, and very high in price on account of the shell. It is

said to reach a weight of 150 to 200 pounds, but specimens of that size

are very scarce.

THALASSOCHELYS CARETTA (L i n n le u s ).

The loggerhead turtle is common all round the coast of south

Florida, especially among the Keys. It is used for food in some

places, for instance at Key West, although not so palatable as the

green turtle, and the eggs are eaten whenever they can be found.

The eggs are laid in May and June. During the latter mouth I found

them on the Coronado beach at New Smyrna. Although the animals

themselves are not always caught, the custom of taking their eggs is

as destructive in the long run, and they are going to be exterminated

on the coast of Florida sooner or later. They do not grow larger than

300 pounds.

DEIROCHELYS RETICULARIA (L a t r e i 1 1 e ).

This species is not common so far as I know. I have only seen 2

specimens in south Florida, both of which were caught at Clarcona,

Orange County, by C. 0. Allen, who generously presented one of tliem

to me.

PSEUDEMYS RUBRIVENTRIS (Leconte).

The red-bellied terrapin, or cooter, is not so common in soutb Flor-

ida as Pseudemys eoncinna, but I have seen it in several localities, viz,

in the St. Johns Kiver ; at Clay Springs, Orange County; Silver Springs,

Marion County, etc. It is to be found not only in the rivers, but I have

caught it with the seine in small lakes in the neighborhood of Apopka,

and have likewise received from Mr. C. C. Allen a specimen from Clar-

cona, Orange County. The plastron is sometimes uniform red; some-

times marbled with black.

PSEUDEMYS CONCINNA (Leeonte).

This is the common cooter of Florida, in which country it is abun-.

dant in all lakes and rivers. They are very often seen in great numbers

basking on old logs in the water, even in the middle of the winter.

They feed on vegetable matter. The meat is white and very palatable.
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MALACLEMYS CENTRATA (Latreille).

The valued diamond-back terrapiu is caught in the salt marshes along

the east coast. I obtained several specimens at Hillsboro Eiver, out-

side New Smyrna, Volusia County.

TERRAPENE CAROLINA (L i n n jb u s ).

The box-turtle is not very common in the southern part of Florida. I

saw only two specimens in Orange County, viz, at Apopka and Clarcona.

It IS said to be more abundant around St. Augustine.

GOPHERUS POLYPHEMUS (Dan din).

The "gopher" is common in the dry woods of south Florida. It is

diurnal in its habits and is often seen walking about feeding between
11 a. m. and 3 p. m. When disturbed it retracts its head and feet with

a hissing sound, like that ofa snake, and sometimes tries to bite. The
people do not use these animals for food, but sometimes chop them up
and give them to the chickens. It is said that the holes are dug down
to the ground water. A good many animals, as rabbits, snakes, frogs,

etc., seek a refuge in the gopher holes, which are of particular pro-

tection to them when the grass in the woods is burnt off.

Lately there was discovered a quite interesting fauna of insects, partly

blind, which live in these holes. *

KINOSTERNON BAURII (Gar man).

At three different places in Orange County I collected this little tur-

tle, which is new for the peninsula, but has been found at Key West
and in Cuba before. I saw it first in Fern Creek, near Orlando, later

at Apopka and Oviedo, in the same county. It is easily distinguished

from K. pensilvanicuni by the different development of the plastron

and the color, etc. On the head there are always two pale yellow

streaks, one from the tip of the nose backwards through the upper

margin of the eye, the other one from the inferior margin of the eye and
backwards. Below there are two broader bands of the same color on

the inferior surface of the mandibula. The caraj^ace shows three pale

longitudinal bands. The shell is not smooth, but worn and eroded by
parasitic algse.

One of the specimens collected in Orange County is now in the U. S.

N^atioual Museum (No. 21326).

KINOSTERNON PENSILVANICUM (Gmelin).

This species is quite common in some localities in the small lakes and
creeks, etc.; for instance, in Fern Creek, near Orlando, Orange County.

It is sometimes called the mud turtle.

* Henry Hubbard, Science, xxii, August 4, 1893, pp. 57-58.
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AROMOCHELYS ODORATA (Daudiu).

The musk turtle is common iu pouds aud creeks in south Florida. In

Fern Creek, for instance, it is abundant, and I have also found it in

several other places in Orange County. One of my specimens from the

above mentioned creek is very interesting on account of several anoma-

lies of the plates of the plastron. The gular plate is divided by a very

distinct suture and there is a pair of plates between the femoral and anal

plates representing the anterior portion of the anals. The plastron is

thus covered by 14 plates. Otherwise this specimen is typical iu color

and shape.
CHELYDRA SERPENTINA (Liniia-ns).

The alligator turtle is not very common in south Florida. I know of

specimens from St. John's River, Lake Apopka, and the neighborhood

of Oviedo, Orange County. As the head is very large, some ignorant

people call it the "loggerhead," which name properly belongs to Chelonia

caretta.

SAURI.

ANOLIS PRINCIPALIS ( Li nn » u s)

.

The "chameleon" is common all over south Florida. It often enters

the houses and frequently you can see this charming little animal climb-

ing on the curtains in your room. It is interesting to see them run

about in the sunshine and suddenly change color from brown to the

most resplendent emerald green and to observe the males how after

some nodding movement with the head they inflate the ruby colored

gular sac. They are very fond of running on the thistles, where they

readily find their way between the spines and prickles, being at the

same time well protected by them against their enemies. The shape of

the head varies considerably, but I am not able to draw any line between

the short-snouted and the long-snouted ones, as there are all degrees

of intermediates.

SCELOPORUS UNDULATUS (Da u din).

These lizards are very common in south Florida, in the pine woods and

among the oaks in dry places, on old fences and houses, etc. When
running on old burned stumps and logs in the pine woods, which used

to be burned every winter to get better grass for the cattle, they are

able to turn perfectly black. On light ground, for instance on oak

bark, they resume their gray color with the brown undulations on the

back, thus showing themselves possessed of a great faculty of adapting

their color to that of the surroundings. They are sometimes called

"alligator lizards," on account of the roughness of their scales.

OPHISAURUS VENTRALIS (Liuiijeue).

The "glass snake" has received its name because the tail is so very

brittle. Ignorant people believe that the broken pieces are able to join



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 321

together again, and therefore call it "joint snake." This harmless

lizard is also considered by them to be a very "poisonous snake."

(>2)hi.sai(n(s is not scarce in south Florida, and I liave found it in all

kinds of places, in the dry pine woods, in hammocks, and under old

logs at tlie border of lakes. It is n burrowing animal, and is therefore

sometimes plowed up.

CNEMIDOPHORUS SEXLINEATUS (Li una? us).

This swift is extremely abundant on Key West, and the largest and
nicest specimens in my collection were caught there. Although so

abundant, it is hard to collect, as it is so very quick and active, running
through the shrubs and disappearing " quick as a flash of lightning."

In other parts of south Florida it is very common, too, in dry places in

the pine lands, and on warm and sunny days may be seen all over the

country in such places as, for instance, around Orlando and Oakland,

Orange County, etc., but it does not seem to do as well anywhere as at

Key West on the warm lime rocks and in the dense scrub.

EUMECES FA8CIATU8 (Liniiii^us).

This lizard is rather common in south Florida under rotten logs and
stumps and siiniliar places. It is not confined to the hammocks, but

is also found m the pine woods, in suitable localities, and I have seen

a large specimen on the island south of Hog Island outside of Clear

Water Harbor, Hillboro County. Strange to say, it is called "scor-

pion," "blue tail scorpion" or "big scorpion" and regarded as "awfully

poisonous." The bright blue tail is very brittle and breaks always if

one tries to catch the animal by that member.

LEIOLOPISMA LATERALE (Say).

This lizard is one of the smallest in south Florida, where it is abun-

dant in hammocks under old leaves, etc., or on the shores of lakes under
logs and stumps. The localities frequented by this skink are always

more or less moist; the tail breaks off easily and is as easily reproduced.

RHINEURA FLORIDANA (B a i r d).

The "blind worm" or "blind snake," as it is called, is not scarce in

sandy places in Orange county. It is often found by people digging or

grubbing in the gardens or plowing in the orange groves.

SERPEISTES.

CEMOPHORA COCCINEA (Bl umenb ach).

The amount of individual variation displayed by the j)resent species

seems to be considerably greater than one would suspect from a peru-

sal of the literature. Baird and Girard * indicate a variation in the

* Catalogue of North American Reptiles, i, Serpeuts, p. 118.

Proc. N. M. 94 21
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nasal plate, a point brought out fuller by Garman,* who describes it

as " entire, sometimes grooved or half divided, occasionally divided."

The former authors also indicate a certain variability in the size of the

supraocular. Finally, Jan has described a specimen as a separate

subspecies which had the loreal extending to the orbit beneath the

preocular.t My specimen, whicli is from a hammock near Lake Charm,

Orange County, the only one obtained by me, has the nasal comj)letely

divided. In addition it has 7 upper labials, third and fourth entering

the eye, the center of the eye above the fourth, and 9 lower labials,

instead of normally G supralabials and 8 infralabials. It will be

noticed, however, that Jan % figures a specimen from New Orleans

with 7 supralabials like mine, and Dr. Stejneger informs me that the

U. S. National Museum possesses several specimens with the same num-

ber, for instance, No. 10741, from Clear Water, Fla., and No. 6298, from

Fort Jesup, La. He also mentions 3 other interesting specimens, viz:

No. 5221, from northern Alabama, which on one side has a rather large

subpreocular wedged in between the second and thn-d supra labials ; No.

2387, from Anderson County, S. C, in which the rostral extends so far

backward as to entnely separate the internasals; and No. 14828, from

Georgiana, Fla., with the loreal and supraocular so small as to allow

the prefrontals to separate them and enter the eye between them.

The size of the supraocular is not particularly small in my speci-

men; the number of temjiorals are 1+2+2; the number of gastro-

steges about 180. The number of the latter is given by Garman § as

varying between 157 and 174. In my specimen there are 17 pairs of

black rings on the body and 6 on the tail, nearly the normal num-

ber. The specimen described by Jan and referred to above has an

unusually large number of black rings, but Dr. Stejneger informs me
that the U. S. National Museum specimen No. 6298 mentioned above

has quite as many, but with the loreal normally related.

My specimen was obtained by digging in the ground. The burrowing

habits of this species are evidently the cause of its comi^arative rarity.

FARANCIA ABACURA (H o 1 b r o o k ).

I obtained several small specimens in Lake Eola, at Lake Brantleg,

and at other places in Orange County. Two larger ones were dug up

in a '' bay-head " at Oviedo, in the same county, in spite of the fact

that the people there did not know it and had no name for it.

The U. S. National Museum has received a specimen from Arlington,

Fla., No. 9583, collected in 1878 by Francis C. Goode.

ABASfOR ERYTHROGRAMMUS (D a u d i u ).

I have not found this species in south Florida, but have seen a speci-

men caught not far from St. Augustine.

* Garman, S., Mem. Mus. Comp. Zool. Cambr., ii, p. 78 (1883).

t Icouographie des Ophidiens, livr. 11, pi. v, tig. 3.

tLoc. cit., fig. 1.

$ Loc. cit.
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CONTIA PYG^A (Cope).

1 have but rarely found this little snake out of the water, and in

such cases only under some log or board near the water's edge. It is

common around the borders of the small lakes in Orange County, where
I have seen and caught specimens in Lake Eola, Orlando, in and around
some small lakes near Clarcona, Toronto, Apopka, and other jjlaces.

The number of supralabials is variable. In most cases there are 8,

but I have two specimens with only 7, and one with only G on one side.

In these cases of reduction the jwsterior ones have become fused, as

shown by their size and the frequent presence of an incomplete section.

The rows of scales are always 17 on all my specimens. The color of the

upper surface is sometimes a little lighter on the sides, showing con-

spicuously on the three lowermost rows, at least, a narrow light stripe

along the middle of each series. The belly is salmon-red without any
spots, but in some specimens there is on the side of each gastrostege a
short stripe extending to about a fourth or a fifth of the belly, forming
the beginning of cross-bars.

STILOSOMA EXTENUATUM, Brown.

This rare and recently described snake* was hitherto known from
one specimen only, the type. The three specimens obtained by me

12 3

Stilosoina extenuatuui (twice natural size).

Fig. 1. Head from above (No. 21327, U. S. N. M.). Fig. 2. Head from above. Coll. Zool. Mus.
Uuivers. Cpaala, Sweden. Fig. 3, Head from the side; same specimen as fig. 2.

in Orange County, viz, one at Lake Charm, near Oviedo, the others

at Oakland, deviate in their scutellation of the head to an extraordi-

nary degree from the type, which appears greatly abnormal, so much
so in fact that the generic determination became one of great uncer-

taintj^ One of the specimens has been presented to the U. S. National

Museum (No. 21327), and submitted to the curator of reptiles. Dr. L.

Stejneger, who is responsible for the identification as well as for the
following remarks:

The type specimeu of Slilosoma exteniiatum is described as possessing no separate

prefrontals (these being fused with the interuasals), no loreal, and no preoculars.

The large internasals join the supralabials and enter the eye, and the parietals

join the supralabials behind the postoculars, excluding the temporals from the latter.

The three additional specimens seem to prove that the only normal and stable

characters among the above are the absence of the loreal and the joining of the pari-

etals and supralabials. The absence of the preocular is only found in the type, while

the fusion of the internasals with the prefrontals is found in the type and in one of

the Orange County specimens as well, but not in the other two, in which they are

normally separated.

* Brown, A. E., Proc. Phila. Acad., 1890, p. 199.
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The absence of the preocular in the type of Stiloaoma extevuatum, or rather its fusion

with tlie prefrontals, at first led to suggestion of even more than specific difference,

bnt a reflection upon the fact that tlie difference between the additional specimens

themselves is fully as large as between them and type, coupled with the otherwise

complete agreement with Brown's original description, soon led to the abandonment

of such an idea.

The following atlditioual remarks are derived from tlie specimen in

the U. S. National Museum:

Hypapophyses absent in the posterior dorsal vertebrie; maxillary teeth eleven, all

smooth, in a continuous series, the anterior and posterior ones slightly shorter than

the others; pui)il round; two pairs of well-developed, long chin-shields in contact on

median line; preocular rather small, square, in contact with supraocular, pi'efrontal,

second and third supralabials; sis supralabials ; temporals 1
-f- -? the anterior one

separated from postoculars by parietals which are very long; gastrosteges, 260; anal,

1 ; nrosteges f [] + 1. Total lengtli, 330 mm. ; tail, 23 mm.
Mr. Brown compares the coloration of the present species with that of Bhhiocheilus

lecoviii, while Cope'" states that it "has the coloration of the tyjie of Hypsiglena or

Sibon." None of these comparisons seem particularly happy, while on the other

hand the similarity of Stilosoma extenuatum, so far as color and pattern, both abo\e

and below, is concerned, to Lampropeliis calHgasfer is very striking indeed. Even
the head markings are almost identical.

On the whole the totality of the characters seems to ]>lace this genus among the

coronelline snakes rather than with the calamarines, in spite of the marked tendency

to a reduction of the number of head-shields by fusion, and it may be well in this

connection to call attention to the unusually great number of gastrosteges, viz,

235-260.

LAMPEOPELTIS GETULUS (L i n n ai u s).

Rather common in south Florida, where it is sometimes known under

the name of " king snake," and is then said to kill and devour the rattle-

snake. Sometimes it is called "rattlesnake pilot," and is then regarded

as the guide of that snake

!

My specimens have the normal number of 21 rows of scales, while

Cope has examined some Florida specimens with 23 rows. The colora-

tion varies greatly. Sometimes the yellow centers of the scales result

in more or less well-defined crossbands on the back and the yellow

color on the interspaces is less conspicuous. Sometimes there are no

distinct crossbands and then the snake looks brown or yellow, depend-

ing upon the development of the yellow centers of scales, which some-

times occupy nearly their entire surface. The crossbands, when pres-

ent, often bifurcate on the sides, embracing darker areas. In this

variety the crossbands and forks are narrow, becoming broader infe-

riorly, often as broad as the dark areas.

Most specimens ofmine from Florida have yellow centers on the scales,

more or less, even if they are crossbanded. A more typical L. getulus

black with whitish crossbands, was caught at Savannah, Ga., by Capt.

C. Eckman, and jjresented to the Upsala Museum. LamprovelUs

getulus is of a rather gentle disposition. When caught they never

* Proc. U. S. Nat. Mus., xiv, 1891, p. 595 (1892).
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tried to bite, only one opened its moutli, but they wind themselves

round one's arm, showing great muscular strength. When they get

alarmed they often rattle with the tip of the tail, trying to scare the

enemy.

I have seen eggs laid by an L. getulus in captivity. They were rather

large, whitish and with soft skin.

All my specimens were taken on dry land.

OSCEOLA ELAPSOIDEA (Hol1.ro ok).

I have one specimen of this beautiful snake from Key West, and

another from the neighborhood of Toronto, Orange County. In both

there is on one side a small rudimentary loreal, but on the other side

the prefrontal extends to the upper labials. One who has seen both

Cemophora and Osceola can not well confound them afterwards. The
shape of the head is entirely different. Osceola deserves well the

cognomen "elapsoidea.'''' The form of the head is very similar to that

of an Flaps, and so are the colors, black, red, and yellow, although

arranged differently. On the specimen from Toronto the seventeenth*

pair of black rings is situated over the anus and there are five

pairs on the tail, the last not complete. On the specimen from Key
West the sixteenth * pair is situated over the anus. On the latter

specimen the black rings are broader and cover 4-5 scales, aud in the

middle of the back they have a tendency to extend into the red spaces,

so that, for instance, the j)osterior one of the twelfth, thirteenth, and
fourteenth pairs extend through the red, meeting the anterior band of

the thirteenth, fourteenth, and fifteenth pair respectively. It is

remarkaVde that the yellow lings, although n.irrower, are never in-

truded upon. The fact that in Flaps fiilvins the red, but never the

yellow, is very often dotted with black, forms an interesting parallel.

UIAD0PHI8 PUNCTATUS (Liuiuens).

Having obtained this snake only once, not far from Apopka, Orange
County, in April, 181)3, I must regard it as rather uncommon in that

part of the State.

My specimen has two anterior and three posterior oculars instead of

2-2, but is otherwise typical as to scutellation and color.

There are nine specimens of this species in the U. S. National Museum
from Florida, included under the following catalogue numbers: No.

10585 from Clear Water, collected by S. T. Walker; and Nos. 11984,

13667, 13702, from Georgiana, by Wm. Wittfleld.

OPHEODRYS ^STIVUS (Linnieus).

This beautiful and gentle little snake is to be found all over south

Florida down to Key West in ^' hammocks" aud " scrubs." It is often

lucludiusr that on the neck.
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seen in orange trees. I have never observed it on the ground. It

never tries to defend itself in any way.

BASCANIOX CONSTRICTOR (L i ii n i.' n s).

The black snake is the commonest snake in South Florida and may
be seen everywhere—in the dry pine woods, in the small prairies, at the

borders of the lakes, on the ground, or climbing trees, or escaping down
into the "gopher" holes.

At Acadia, De Soto County, I captured a small black snake which

was crawling on the upper leaves of a palmetto, and as it presents some

peculiarities it may be well to describe it in detail. It was very slender,

being 600 mm. in total length, with a tail measuring 180 mm.; body

compressed and head much broader than neck. The color of the upper

surface is as black as in any full grown B. constrictor; the belly is like-

wise black, but with a narrow median stripe of small, whitish, cloudy

spots; chin, throat, and upper labials whitish; this color extends back

over the first 17 gastrosteges, the posterior ones of which are spotted

with black. When killed the belly was speckled all over with round

orange red or rusty spots of a diameter of 1 to 2 mm., but these have

disappeared in alcohol. Tip of tail underneath, yellowish. Scale

rows, 17. Eight supralabials instead of 7 as usual in B. constrictor.

Three postoculars, a peculiarity shared in by another full-grown speci-

men in my collection. On the whole there seems to be a great varia-

tion in the number and relation of these scales and in the temporals, of

which there are 6 on one side and 7 on the other in my sj^ecimen.

According to Dr. Stejueger, to whom I have submitted the specimen

for examination, it is a young one in transition to the adult coloration,

which it has not yet quite fully acquired.

BASCANION FLAGELLUM (Shaw).

This species is not so abundant as the foregoing one, and is mostly

found in dry pine woods in which the soil is rich enough to allow oak

trees to grow. It is common around Oakland, Orange County.

It is known as the "coach whip" and sometimes the larger ones are

called "chicken suakes,"like several otherofthe larger colubrine snakes.

Although a bold fighter and sometimes even found to be the attacking

party, it is, of course, perfectly harmless, though some of the ignorant

natives fear it greatly, believing that with " a blow of its tail it can break

the arm of the largest man."

( 'ALLOPELTl.S GITTTATUS (Linn a- us.)

I have specimens of this snake from Ozona Hillsboro County,

Orlando, Oakland, Apopka, Oviedo and other places in Orange County;

from the dense scrub at Coronado beach, New Smyrna, in Volusia

County, and from Key West. It is known by different names in dif-

ferent places; for instance, "chicken snake" at New Smyrna and Key

J
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West; "house king-snake" at Oakland, etc. It rattles its tail when
ottended, and one of my specimens tried to defend itself by biting. Like

the following species, it often enters into the houses to hunt rats. The
color is different in different specimens. I have not obtained any typi-

cal C. g. seUatus (Cope), though on the specimen from Key West the

head bands are more obscure and the lateral spots not well defined,

some of them—the posterior ones—being rather faint and disai)pear-

ing on the tail ; many of the dorsal spots are open on the sides, having

only anterior and posterior dark borders ; only the anterior i^art of the

lower surface is regularly tessellated with black spots ; further back there

is only a trace left of each black square, and the abdomen thus becomes
finely mottled with blackish scales not keeled.

Another specimen from Orlando shows variations in the direction of

Gallopeltis rosaceus (Cope). The belly is checkered and the head is

banded in the normal way, but on the back two dark brown stripes

extend all the way through the dorsal spots. On the anterior part of

the body the lateral black borders of the dorsal spots, as well as the

upper black borders of the lateral spots, extend longitudinally from one

spot to another, in thisway forming longitudinal stripes. A little further

back this double black stripe is interrupted, but a less sharply defined

brown stripe connects the lateral black border of an anterior dorsal spot

with the next behind. Still further back even that brown strij^e disap-

pears, and the spots have the same appearance as in a common C. guttatus.

Even in a young specimen from Ozona, Hillsboro County, there is a

tendency to a longitudinal connection of the spots on the sides of the

anterior part of the body, but there are no longitudinal dorsal stripes

to be seen. The above-mentioned variations are very interesting, and
in the future, I suppose, there will be found more connecting links

between the various forms clustering around C. guttatus.*

GALLOPELTIS QUADRIVITTATUS (Holbrook).

I have obtained specimens of this form from different places in

Orange County. It is often found in trees, being a very good climber.

It enters very often the houses to hunt rats. Caged birds frequently

become its prey on such excursions. Why the larger specimens are

called "chicken snakes" is easy to understand.

The young ones are spotted, and sometimes these spots remain con-

spicuous in older si^ecimens, too. I once saw quite a large specimen

shot in a packing house, where it had been a regular guest for some
time. This snake measured nearly two meters and had large yellow

saddle blotches on its back. It was too much damaged to be preserved.

SPILOTES CORAIS COUPERII (Holbrook).

This snake, which is generally called "gopher snake" in south

Florida, is not very common. I have obtained only one specimen from

* From Savaunah, Ga., I have a specimen of Callopeltis spiloidcs but I have not seen
this species in Florida.
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tbe neighborhood of Orlando, Orange County. It had 7 superior labials

on the right side and 8 on tlie left, showing plainly that this character

is not constant.

The red on the throat is more or less developed in different speci-

mens. The gopher snake is one of the largest snakes in Florida, and

one often hears of specimens of extraordinary size. I have seen some

stuffed specimens in St. Augustine which were about 10 feet in length.

I do not know much about its habits, but it seems to prefer high and

dry land. It is said to be rather slow movinj'i?*

PITUOPHIS MELANOLEUCUS (Dandiu).

The common form of this snake in South Florida has large, reddish

saddle blotches on the back, becoming anteriorly more an d more obsolete

and finally showing only a sliglit mottling on the yellowish gray ground

color. I have a smaller specimen on which the dorsal spots are

blackish or dark brown, corresponding with Holbrook's figure.* The

number of spots on the body is about 28, but the anterior ones are dis-

solved into smaller ones and difflcult to distinguish. Two faint bands

can be seen from the eye to the seventh supra-labial and from eye to

eye in a curved line across the posterior part of the prefrontals.

Supralabials, 8; ocular, 1-4 on the left side, l-o on the right.

From its loud hissing it is called " bull snake," and "pine snake" from

its living in the pine woods. All the specimens observed by me are

from dry, sandy pine woods in Orange County.

The skin of a very large specimen measured, without head and tail,

170 c. m. and must have been at least 2 m. This skin was given to me

as the skin of a "chicken snake."

A very large specimen when caught hissed loudly and opened its

mouth, but did not bite. It rattled its tail at the same time.

HETERODON PLATYEHINOS, L a t r e 1 1 1 e

The spreading adder is very common in South Florida. I have seen

it most frequently in dry places in the pine Avoods, "highland ham-

mocks," orange groves, etc. In the last named it is often plowed up.

Although the spreading adder is not a poisonous snake, it is very

much dreaded as such. If it should bite it would probably inllict a

considerable wound with the large posterior teeth. I have heard of

two or three cases in which spreading adders are said to have bitten.

These may, nevertheless, be regarded as rare exceptions. In one of

these cases it was said that the hand of the bitten man swelled up con-

siderably. He believed that the snake was poisonous, and so did the

doctor, therefore the patient was ordered to drink so much whisky that

he was nearly killed, and the doctor applied digitalis and other strong

poisons. The man was a strong fellow and survived the treatment.

*HoLBROOK, J. E., North American Herpetology, 2ed., iv, pi. i.
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The bites of harmless snakes may become dangerous from several

reasons : (1) Common blood poisoning that can happen with any wound

;

(2) poisouing with the poison from tlie skin of toads, in cases of bite

by species feeding on these animals, as 1 often have observed that it is

possible for some of the secretions from thej^oison glands in the skin of

the toad to remain in the mouth of the snake among the teeth, especially

the larger posterior maxillary teeth which inflict the wonnd; (3) fear

that the snake is poisonous and consecpient self-suggestion.

A large specimen of the black spreading adder Reterodon platyrliinos

niger (Daudin) that I received in Orlando, Orange County, from Mr. L,

Robinson, did not act quite like the gray specimens of the same species.

It flattened the head and the neck, but not the body, and made itself

very thick. The gray ones used to keep the head down to the ground
during their contortions, but this one raised the head, moved it forward

and backward, hissing very loudly but without biting. The hissing

sound was produced at the time of expiration ; at the time of inspira-

tion there was a weak snoring sound.

THAMNOPHIS SIRTALIS (Linnii^us).

This beautiful snake called " Grass snake," or sometimes " Garter

snake," is quite common in wet places in south Florida, where I

have obtained several specimens from difierent places in Hillsboro,

Orange, and Osceola counties. They vary in color, some being more
brown, others more green or bluish green ; in some the spots are more
distinct, in others the stripes, but in all my grown specimens stripes as

well as spots are conspicuous, and all belong to the typical form.

A young specimen caught at Lake Eola, Orange County, has no stripes,

but two rows of square spots on each side, and is thus similar to Tham-
nophis sirtalis ordinata (Linnii3us).*

The grass snake is ill-tempered and even a small one will bite fero-

ciously.

A big female of this species, kept in caj)tivity by a taxidermist, one
night gave birth to about 40 young ones that were scattered all over

the floor when the owner entered the store in the morning.

THAMNOPHIS SACKENII, Kennicott.

This species is said to be characteristic for Florida. I obtained 3

specimens at Oviedo, Orlando, and Apopka, in Orange County. All

were caught in the grass in wet places. A specimen in the Upsala
Museum, collected by Capt. C. Eckman, at Savannah, Ga., has 8 labi-

als on one side, but 7 on the otlier, and another specimen from the

same place has only 7 on each side. They are olive green but approach
Th. saurita so much that I hardly think Th. sael-enii can be maintained
except as a southern variety.

* Tropidonotus ordinatus, Holbrook, North American Herpetology, 2 ed., iv, pi. xii.
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LIODYTES ALLENII (Garni an).

lu a cypress swamp a few miles south of Kissimmee, Osceola County,

I killed a big- moccasin {AgMstrodou piscivorns), and found in its

oesophagus a smaller snake which it had probably just SAvallowed. It

was well preserved, except in one place on the middle of the body,

where it had j^robably been bitten by its devourer. This is the only

specimen of Liodytes allenii that 1 have happened to find, and I sup-

pose it is scarce. It corresponds with the description given by Cope,

viz :* Color dark brown with two brownish-yellow stripes on each side;

below straw color ; to which I can add a median row of blackish-brown

spots, one on each gastrostege and a median zigzag strijje of the same
color underneath the tail between the scutella. The single internasal

and the five rows of keeled scales on the tail are very characteristic.

The fact that the scales on the tail are keeled, as well as the circum-

stances under which 1 found it, indicate that it is a water animal.

Oculars 2-3 in my specimen, but in another in the Upsala Museum,t
caught by forest inspector Westerlund, probably at Oakland, Orange
County, the oculars are 1-3 (now No. 21388 U. S. N. M.).

NATRIX COMPRESSICAUDA (Kennicott).

Wading through a mangrove swamp at Key West I met, one day, with

a blackish looking snake that came rapidly swimming through the

water. I caught it and have classified it as belonging to this species,

but the color is different from the "subspecies" Cope gives.f

I will describe it, and if a name should be needed " ohscura " is a good

and suitable one. Scales in twenty-one rows. The color of the back

is dark blackish gray, "soot color." On this ground the three series of

sjiots can scarcely be distinguished, except on the anterior part of the

body, where they form transverse bands; the head is too dark to show
any postocular bands; upper and lower labials as well as mentals, with

yellowish spots; the ground color of the belly is gray, a little reddish.

On each side on the dorsal margin of the gastrosteges there is a small

light spot, a median black band extends from the first gastrosteges to

the tip of the tail. On the anterior part there is a yellowish spot on

each gastrostege in this black band and the thirty anterior spots cover

this band nearly completely, but further back they become smaller and

less distinct, disappearing on the tail.

Two of Cope's subspecies have twenty-one rows of scales, viz, N. c.

compsolfpma and N. c. comiwessicauda. The former is very different from

this form, having "numerous dark crossbands, narrowed on the side;

three gular yellow bands; a postocular band." The latter has "three

rows of dorsal brown spots forming longitudinal bands on neck; one

'Proc. U. S. Nat. Mus., xiv, 1891, p. 666 (1892).

t Since presented to the U. S. National Museum and catalogued as No. 21388.

X Proc. U. S. Nat. Mus., xiv, 1891, p. 669 (1892).
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row of gular spots ; no postocular bauds." This one resembles some-
what the specimen from Key West, which is an intermediate form, but
is darker than either.

NATRIX FASCIATA (Liuiifeus).

This snake is very variable in several respects. The typical speci-

mens of Natrix fasciata have the back with dark, nearly black, cross-

bands, or broad transverse spots on a lighter ground, usually brown or

reddish brown; the black transverse spots are mostly bordered (at

least on the sides) with narrow, yellowish stripes; the belly in different

ways spotted or crossbanded with black. This is the commonest form

in south Florida. Next to this type comes another, in which the ground
color is more grayish brown or dull-brown, with narrow transverse

(yellowish) lighter bands, which are surrounded or margined with

broader blackish borders. Sometimes these bands are less distinct.

Of this form I obtained several specimens from Orange and Osceola

counties. A single specimen from Lake John, Orange County, had
the back uniform brown (about chestnut color), but when the old skin

was removed it was seen that only the back was marbled with black,

which did not extend toward the sides, there being on the flanks a

single row of large red spots. Belly spotted with red, denser on
the posterior part and the underside of the tail. Only a small black

spot on each side indicates the postocular band.

Another variety, still more distinct, is the one I found in February,

1893, at St. John's River, not far from Lake Jessup; if more specimens

of the same kind should be found it may be regarded as a subspecies,

for which I would propose the name Natrix fasciata atra. It may be

described as follows: Head rather large and broad; body stout,

with very strongly keeled scales in 23 longitudinal rows. Preocular,

one; postoculars, two. Supra-labials, on one side, eight; on the

other, nine. Above, uniform black; only a few scales on the pos-

terior portion, with yellow centers; underneath, yellowish white, with

the anterior part of each gastrostege black, thus forming narrow cross-

bands. The habitus is so diff"erent from Natrix fasciata that it struck

me at once, and when first seen it reminded me strongly of a moccasin.

It did not attempt to escape, but coiled up ready to strike. I was not

quite sure about its non-poisonous nature until I had caught it and
opened the mouth. It was 78 cm. long, of which the tail measured
22 cm.

The various forms of Natrix fasciata are often called "water mocca-

sins" and regarded as jjoisonous and dangerous snakes. Although
they are harmless they are " unpleasant and ill-tempered," as Jordan

says.* In some lowland swamps in south Florida they are extremely

abundant. At Arcadia, De Soto County, for instance, I once saw half

a dozen in less than a minute. They used to stay at the borders of

" JoRDAX, D. S., Manual of the Vertebrate Animals of the Northern United States.

5 ed., Chicago, 1888. p. 194.
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ditches and ponds or lie, resting, on floating- boards, stumps, etc. At
the apprortcli of a person they dive and hide in the mud, but if they

can not escape tliey bite wildly.

NATRIX CYCLOPION (Dumoril & Bibron).*

I obtained only one specimen of this rare snake, and that one is

small, though it is easily recognized. Scales in 29 rows; two small

subocular plates, or scales, on each side. Temporals, 1-2, and a third

one behind these, not touching the anterior one. The temporals indi-

cate the difference from N. taxispilota, and the number of scale rows

the difference from the N. fasciata group. The color is light grayish

brown, with numerous narrow, dark crossbands, which are partly broken

up into six series of spots. My specimen is from Orange County.

NATRIX TAXISPILOTA (H o 1 b r o o k) .

Of this big water snake I saw quite a number on the shores of Lake
Apopka, Orange County. They may be seen resting on objects float-

ing in the water, or on grass and branches overhanging the water,

always diving when approached. I could not catch any alive, but

had to shoot them in order to obtain specimens.

One large female had on the right side the normal number of oculars,

viz, 1-2, but on the left side 1-3. Another had on both sides 2-3 ocu-

lars, and the same is tbe case with a smaller male specimen. When
the oculars are 1-2 the eye rests on one of the labials, but when there

are 3 postoculars the lowest one separates the eye from the labials.

The number of oculars is conse(]uently quite variable and seems to be of

but little use as a specific character. The reduced size of the parietals,

however, as well as the number of temporals, shows that my specimens

belong to N. taxispilota. The male specimen has 29 rows of scales.

The ground-color is mostly grayish brown, with alternating darker

dorsal and lateral square spots which do not touch each other. Other

specimens are darker, nearly black, and then the spots become less con-

spicuous.

STORERIA DEKAVI ( H o 1 b r o o k) .

At Kissimmee, Osceola County, near the shore of the Lake Tohope-

kaliga, I found a specimen of this snake. It was in February, and,

although the day was warm and sunny, the snake was hidden under a

piece of board. The upper part of the forehead, extending backwards

over the greater part of the parietals, and the cheeks to the posterior

margin of the eye, are of a dark brown color. The posterior part of the

head is of a yellowish gray clay color, with the exception of two large,

nearly triangular, black patches on the sides of the occiput. The light-

colored stripe formed by the interspace between those two patches

extends forwards to the parietals, nicking into the brown color. The

DuMEKiL et BiBKON^ Ei'petologie g^n^rale, vii, p. 576 (1854).
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back of the body is of a grayish clay color, with two rows of small ill-

defined black spots, one on each side of the median line. Tliese si)ots

gradually become still less distinct backwards and disappear on the

tail, which is more brown. On the sides some of the scales are dark-

edged, particularly on the anterior part of the body. The belly is pale

gray, with a dirty yellowish tinge. The sides of the gastrosteges are

finely mottled with very small black dots.* The total length was
245 mm., the liead and body 190 mm., and the tail 55 mm.

I wish to call attention to the fact that the number of scale rows of

this specimen is 15, the same as in the one recently described Ijy Dr.

O. P. Hayt as Storeria victa from Oklawaha Eiver, Florida, some dis-

tance to the north of Kissimmee. In other respects my specimen shows
no special agreement with Hay's description or disagreement with that

of typical 8. dekayi. With only these two specimens thus far ob-

tained in Florida the status of S. victa must remain doubtful, as it will

require more material to decide whether the difference in the scale

formula is constant or not.

STORERIA OCCIPITOMACULATA, (Storer).

Mr. S. Robinson, of Orlando, gave me, last April, a small red snake
which he had caught at Oklawaha River, 10 miles southeast from Ocala,

Marion County. The color of the living snake was as follows: Back,
uniform dark red or ''cherry-red;" belly, salmon or rather minium-
colored; snout and anterior portion of head, brownish yellow; on the

upper part of the neck a yellow half collar; tip of snout and chin,

whitish; head underneath reddish, mottled with black; a narrow black

mottled stripe on each side extends along the upper part of the gas-

trosteges, but becomes more and more faint posteriorly until it is no
longer conspicuous 20 mm. behind the head; a small light spot on the

fifth upper labial; mouth, brown; total length, 190 mm. In alcohol a
faint light stripe extends from the yellow collar some distance back-

wards, but soon disappears. Although the color seems to be more
brilliant than usual, I have no doubt it is a Storeria occipitomaculatay

as the scutellation is the normal one of this species.

TANTILLA CORONATA. Baird ami Girard.

In a rotten stump at Oakland I obtained a little Tantilla, and another
one in the neighborhood of Apopka, Orange County. The last-men-

tioned is a typical TantiUa coronata in most respects, only the color is a
little lighter than Baird & Girard describe it,| as it is light yellowish

gray, with a faint brown tinge along the back; below, whitish; head,

above dark brown with narrow yellowish collar. In this specimen the

*See HoLBUOOK, J. E., North American Herpetology, 2 ed., iv, pi. xiv.

t Science, xix, April 8, 1892, p. 199.

; Baird and Giuard, Catalogue of North American Reptiles, i. Serpents, p. 131.
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plates of the head are normal, except that the first pair of iiifralabials

do Dot come in contact ou the middle line, althongh very close together.

The specimen from Oakland gave me at first much more trouble in

classifying, as the prefrontals are completely fused with the preorbitals

into one large plate on each side, extending down in front of the eye

to the labials and separating the eye from the post-nasal. The color

is the same as in the above-mentioned specimen. I take this to be

only an individual variation,

ELAPS FULVIUS (Linua>us).

This is the only species of Elaps I liave found in south Florida, where

it is rather common. It is known under several names, as '' coral snake,"

"American cobra," " garter snake," and "candy-stick," It is perhaps

the most dangerous snake in Florida, because it is not so much dreaded

as the big rattlesnake or moccasin, though being quite as poisonous.

As the last-mentioned names show, it is regarded as a "pretty little

snake." Few people know or believe that it is poisonous, it looks so

harmless, and as a consequence they catch it and handle it rather

roughly; the snake gets angry, bites, and a human life is endangered.

I know personally of such a case, A Swede at Oakland, Orange Coun-

ty, found an Elaps, and because of its very beautiful color he caught

it and tried to put it into a bottle of alcohol. The snake bit him, but the

wound was not large, and as it did not swell he did not care much
about it at first. After a while he was taken very sick, went to bed, asked

for a physician, and drank whisky; but it was then too late. He died

next morning, about 12 hours after the snake had bitten him. During

the last hours he was unconscious, but before that he suffered most

excruciating pains, I have heard of several other cases of boys dying

from the effects of an Ulaps bite.

In other cases people have been bitten by an Elaps fulvius without

suffering from it in any way, but I suppose that in such cases the Elaps

had not been able to inject any poison into the wound, as it has a

rather small mouth. However that may be, I cannot agree with Cope*

that the bite "of the smaller ones (meaning smaller S[)ecies of Elaps)

is innocuous to man and tlie larger animals," It is to be observed that

the Elaps bites differently from the Crotalids and Viperids. The
latter snake throws its head forward, in striking, and draws it back

again immediately. The Elaps fulvius, I have seen and heard about, have

acted in an entirely different manner, Tlie poor Swede above men-

tioned had to pull the snakefrom the wound, and other specimens that

I induced to bite into sticks kept the stick in the mouth for a good

while. This habit probably signifies an intention to press as much
poison as possible into the wound, which makes the snake the more

dangerous. Elaps fulvius is, however, a good-natured snake, and it does

'Proc. U. S. Nat, Mus,, xiv, 1891, p. 680 (1892).
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not bite unless it is very much provoked. If not handled too roughly

an Elaps may be allowed to crawl on one's hands from one to the other.

I have allowed it myself once, but I hardly think I would do it over

again, and would not advise anybody else to try it.

I have found Elaps fidrins under logs and digging in the ground as

well as crawling about on the surface, but I think it prefers dry laud.

The largest specimen I have seen was from Oakland, Orange County,

and measured exactly 1 meter from the tip of the nose to the anus, and

the tail was 90 mm. This big specimen had 14 black rings on the body

and 3 on the tail. Other specimens have but 12 black rings on the body

and 3 on the tail, but one of these has 4 on the tail. The yellow rings

cover from one to two rows of scales.

SISTRUEUS MILIARIUS (Liniueus).

The ground rattlesnake is not rare in south Florida. I have obtained

specimens from different places in Orange and Hillsboro counties. The
specimens from the latter place, near the Gulf coast, are darker and have

no reddish brown between the black dorsal spots. The latteral spots,

too, are larger and more distinctly black. Even the rattle is darker and
larger, and the tip of the tail is not yellowish as in the others. The
ground rattlesnake likes dry ground.

CROTALUS ADAMANTEUS, Be an vols.

In the interior of the country the diamond-backed rattlesnake is

scarce, but not so along the coast and on some of the Florida keys.

In the neighborhood of Ozona, in Hillsboro County, I heard of the

killing of nine rattlesnakes within two weeks in October, 1892. It

evidently prefers the neighborhood of the water, and is a good swim-

mer, not afraid to cross over from "key" to "key." If not too often

disturbed this species is slow and does not rattle unless offended. I

saw one in the latter part of October in the pine woods near Toronto,

Orange County, coiled up under a palmetto bush. A dog following us

went up and sniffed at him, with his nose hardly a foot from the snake.

We called the dog back and a man ran forward with a whip and struck

the snake several times. After the second blow the snake began to

rattle and made himself ready to strike. This shows plainly the slow

nature of the snake. In other cases they are more easily off"ended.

Those kept in boxes and cages often begin to rattle as soon as they see

anybody approaching. They are easy to keep alive and take food with-

out trouble. I saw one that was kept in a small box and was fed with

toads; it did so well there that it changed its skin twice in a summer.

They are often kept in the shops of taxidermists and in "curiosity

stores," where Northern tourists buy them, paying good prices. The
skin is often used for ornaments or for the manufacture of pocketbooks

and similar objects.

People are very seldom bitten by rattlesnakes in Florida. The
rattling, the strong odor, and the slowness of the snake are protective.
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Tbis snake is often oauglib by placing an empty barrel over the coils

after which a board is shoved under the snake and the whole thing

turned over.

AGKISTRODON PISCIVORUS (Lac oped e).

"Moccasin," " Watermoccasin," " Stump-tail moccasin," and "Cotton-

mouth moccasin" are the names by which this much-dreaded snake is

known in south Florida. It is rather common where it has not been

exterminated by man, and has been still more abundant around the

lakes and in the swa7ni)s. It is a very ugly-looking animal, and very

slow. It prefers to lie on the river banks, or on logs and stumps near

the water. I once saw one on the St. John's Kiver, at Lake Jessup,

which had filled its lungs with air and basked in the sun, floating on

the surface with the entire body out of the water. Tlie young ones

have brighter colors and are then sometimes mistaken for J., contortrix,

the "Copperhead," but this snake is not found in Florida. I once

caught a young moccasin which was being attacked by a butcher bird.

A very Interesting fact which I have observed is that a moccasin,

when it is angry and ready to bite, rattles with the tail like a rattle-

snake. That other snakes have acquired this habit of scaring their

enemies by makfug them believe that they are dangerous rattlesnakes

is not so difficult to understand. But why does the moccasin rattle?

That the rattling with the tail even by other snakes has something to

do with the rattlesnake seems plain ; for, why do not the uon-American

snakes rattle with the tail when excited? If the rattling only was

something analogous to the playing with the tongue, why do not

all snakes do it?

General remarks.

If we regard the Florida snakes observed by me, from a biographical

point of view, under the heads of burrowing, climbing, crawling, and

swimming species, the result may be tabulated as follows:

Burro wing species.

Cemophora coccinea.

Farancia abacura.

Osceola elapsoidea.

Siilosoma exteiiuatum.

Eetcrodon pJa liirhmos.

Tantilla coronata.

Ehrps fttlvius.

Total, 7 species.

Climbing species.

Opheodrys (vstivus.

( liasra n iok constrictor )

.

{Callopeltis quadririttatus).

Total, 1 (+2) species.

Crawling species.

Lampropellis getulus.

Diadophis punctatus.

Bascanion constrictor.

Bascanion Jtai/elliim.

Callopeltis <jattatus.

Callopeltis quadrivittatus

Spilotes corais.

Pituophis melanoleticus.

Thamnophis sirtalis.

Thamnopliis sackenii.

Storeria dekayi.

Storeria occipitomacnlata.

Sistrurns miliarins.

Crotalus adam an tens.

Total, 14 species.
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Swimming species.

Contia pi/gaa.

(Farn7icia abacura).

Liodytes aUenii.

Xatrlx comprvssicanda.

Swimming species

—

Continued.

Natrix fasciata,

Natrix cyclopion.

Natrix taxispilota.

Agkiatrodon piscivorus.

Total, 7 (+1) species.

It will be seen that tlieie are as many burrowing species as there are

water snakes, the light soil of Florida being very well adapted for sub-

terranean life. Between the different categories there are, of course, no

sharp limits.

The following si>ecies of snakes seem to be peculiar to Florida :

Contia pijgd a, Cope. : Natrix compressicauda (Kennicott).

Stilosoma extemtatum, Brown.
|

Thamnophin sackenii (Kennicott).

CaUopeUis ro-saceus (Coi^e). i Liodytes a Uenii {Garman).

Natrix iista. Cope.
!

Of the genera of snakes, only Stilosoma and TAodytes appear to be
peculiar.

BATRACHIA.

CAUDATA.

MANCULUS QUADKIDIGITATUS (Hoi brook).

I have found this animal under old logs at the border of a small lake

at Clarcona and at Lake John, and caught it in my dipuet in Fern

Creek, near Orlando, Orange County. On land it is rather swift-

running, and lives in localities similar to those which are frequented

by Leiolopisnia laterale. These two animals are also similar in color.

Several of my specimens had well-developed cirri. One specimen in

the U. S. National Museum (No. 21328).

DESMOGNATHUS AURICULATA (H o 1 b r o o k )

.

I have only found one specimen of this species under a log in a wet

hammock near Lake Jessup, Orange County. It is found in Georgia,

but I do not knoAv that it has been reported from Florida before.

^
DIEMYCTYLUS VIRIDESCENS, Rati n esq ue

In a small but deep pond, with clear water and steep slopes all

around, I caught a number of larv;e which, according to Dr. Stejneger's

opinion, belong to this species. I have not seen it at any other place

in Florida except in this pond, situated between Oakland and Lake

John, in Orange County, but here many specimens were seen.

AMPHIUMA MEANS, Garden.

It is known under the name of "mud eel" or "mud puppy," and is

not rare in Orange County, where I have caught specimens at Oviedo,

Proc. N. M. 04 22
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Apopka, and Orlando. People digging in the "muck" find tbem fre-

quently in such soil, and I have taken them with my net in ponds and

small lakes,

SIRI<:N LACEKTINA, LI unions.

A man living at Oakland, Orange County, told me that he once had

taken two specimens of the ^^ gray mud puppy" on hook and line in

Lake Apopka. I did not see any myself.

ECAUDATA.

BUFO LENTIGINOSUS, Shaw.

This is the most common toad in south Florida. It is seen in great

numbers about the houses and other places in the evening. In the

daytime it hides under old logs, boards, etc., at the shores of lakes

and other moist places.

BUFO QUERCICUS, H oil. rook.

This is a very active little animal considering the fact that it is a

toad. It is seen in all kinds of places and at all times of the day, even

in the brightest sunshine, but especially after rain. I have seen it

very abundant on the dry sandhills about Oakland, Orange County, as

well as in the "ilatwood" about Kissimmee, Osceola County, and in

Hillsboro County. The specimens from the latter place are a little

different, as the frontal ridges are less i^rominent, straight behind, and

the color of the back is redder.

ENGYSTOMA CAROLINENSE, Hoi brook.

I have found this peculiar little animal under old logs, dry palm-

leaves and such things, near lakes and in moist places in Orange County,

for instance, in the pinelaud at Clarcona, and in the hammocks bor-

dering Lake Jessup. It is not very common.

ACRIS GRYLLUS (L e Coute).

In south Florida, along the borders of ponds and swamps, this frog

is abundant though not commonly seen. All my specimens show the

triangular black spot on the head. The median dorsal stripe is always

reddish brown, and I have never seen it green. The posterior femoral

stripes are very conspicuous. The light stripe from the orbit to the axilla

is constant, but the other blotches are not always light bordered.

HYLA SQUIRELLA, Latreille.

I take this to be the most common Hyla in south Florida. My
specimens are from Hillsboro and Orange counties.
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HYLA. FEMORALIS, Latreille.

I obtained several specimens of this species in Orange County. I

think it is the Hyla of the pine woods.

RANA CATESBEIANA. Shaw.

Very abundant in south Florida in ditches, ponds, swamps, and other

wet places. It seems to Uke sluggish water and muddy bottom. My
largest specimen was caught at Lake Eola, Orange County. It was
when alive only 10 mm. smaller than the largest one in the D. S.

National Museum, recorded by Cope.*

RANA PIPIENS, Schreber.

This is the most common frog in south Florida and is found every-

where in wet places. Some specimens come nearer to R. p. spheno-

cephala, others to typical R. pipiens, and it is diflScult to draw any
definite line. It is called "Spring frog." It has a great faculty of

changing color between grass-green and brown. When it has turned

green it is very beautiful.

RANA CLAMATA, Daudin.

Common near some ponds and small lakes in Orange County, but I

could not catch any as they used to jump into the water with a cry long

before 1 reached them.

RANA ^SOPUS, Cope.

Of this species I have collected one specimen at Ozona, Ilillsboro

County. It was caught with hook and line in a small jwnd, and was
called " snake frog" by the population there. I have seen it but rarely,

and must conclude that it is either scarce or else that its habits are

such as to prevent it from being observed. It agrees with Cope's

description in every essential, but the throat is spotted with numerous
ellijitical or rounded spots of dark brown color. Two smaller specimens

of the same kind were caught in Orange County, at Lake Jessup and
Clarcona.

Bull. U. 8. Nat. Mu8., xxxiv, p. 426 (1889).





ON THE RODENTS OF THE GENUS SMINTHUS IN KASHMIR.

By Frederick W. True,
Curator of the Department of Mammals.

On an earlierpage ofthe present voluiueof tlieProceediufis,* I referred

two specimens of Sminthus, collected in central Kashmir by Dr. Abbott,

to the species recently described by Dr. Bilcliner,t nnder the name of

aS'. concolor. I have since had access to Mr. Thomas' description of a

new species (*S'. leathemi) from Wardwan,| and find it necessary to

revise my i^revions statements. I am now of the opinion that Dr.

Abbott's specimens shonld be regarded as distinct from both S. concolor

and S. leathemi. It may be known from the following" description :

SMINTHtIS FLAVUS, new species.

Ears prominent. Tail one and one-half times as long as the head and
body. Claws moderate. The thumb with an elongated convex nail.

Upper surfaces dull ochraceous gray, which color is produced by the

mingling of the gray of the basal portion of the under fur, the ocher-

color of its tips and the black ot the longer and coarser hair. On the

sides the coarse black hairs become less and less abundant, leaving the

color nearly pure ochraceous yellow. Upper lip and all under surfaces

cream-white, the hair being of this color at the extremities and gray

at the base. Sides and top of muzzle, and also the ears, chocolate-

brown. Backs of the forefeet dusky brown; toes white. Hind feet

entirely white. Tail bicolored, brown above and white below, except

in the terminal 12 or 15 mm., where it is brown both above and below.

Claws white.

Nasal bones of the skull long. Interparietal a little more than twice

as wide as long. Incisive foramina ending posteriorly opposite tlie

middle of the premolar. Posterior extremity of the palate on a line

with the hinder margin of the last molar, and furnished Avith a median
spinous projection.

* Proc. U. S. Nat. Mus., xvii, 1894, p. 9.

t Bull. Acad. Sci. St. Petersburg, new ser., in, 1892, p. 107.

t Ann. and Mag. Nat. Hist., 6th series, xi, 1893, p. 184.

Pioceedinga of the U. S. National Museum, Vol. XVII—No. 1004.
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Upper premolar a little broader than long. Last molar larger than

the premolar, the crown forming an equilateral triangle with convex

sides. First ujiper molar with two outer and two inner cusps, and a

small anterior one. Second upper molar with four cusps. Last lower

molar elongate.

Dr. Abbott's measurements of one of the skins (No. |?io3j ^ ? type)

are as follows: Head and body, 2| inches (69.8 mm.); tail, 4^ inches

(107.9 mm.). The ear, measured from the base of the outer margin, is

12.5 mm. long.

Dimensions of skull of ti/pe specimvii.

\^^^..

Greatest length
Basilar length (Hensel)
Zygomatic breadth
Interorbital breadth
Length of nasals
Length of interparietal
Breadth of interparietal
Length of palate
Length of palatine foramina.
Length of upper molar series

21.3
16.0
10.0
4.5
8.5
2.5
7.0
8.3
4.6
3.2

This species differs from 8. subtilis m the absence of the black dorsal

line and tlie greater length of the tail. I have no skulls of the latter spe-

cies at command, but from Brandt's figure* and the remarks made by
Mr. Thomas in connection with his descripti<m of S. leathemi, it appears

that *S\ subtilis has the palate much prolonged posteriorly, which is not

the case in the species herein described.

From 8. concolor, Biichner,t the present species differs in the bufty

color of the sides of the body and head, the Avhite under surfaces, the

brownish fore feet, the white claws, and the coloration of the tail. The
whiskers are longer than in S. concolor. The upper premolar and last

molar are in line with the other molars; and the last molar is also

elongated. The nasals are longer. Whether the characters of the

palate are the same in S. concolor and the species herein described can

not be determined at present, as Dr. Biichner makes no mention of

this part of the skull.

From the species described by Mr. Thomas, under the name of S.

leathemi, the present species appears to difter in the yellowish, rather

than rufous, coloration of the body, the brown color of the backs of the

fore feet, and the uniform brown color of the extremity of the tail on

both upper and under surfaces.

Mr. Thomas gives the length of the ear in >S^, leathemi as 8.3 mm., but

as he does not specify from what points the measurement is taken it is

impossible to say whether the ear in S. flavus is shorter or longer,

* Brandt, J. F.—Untersuch. Craniolog. Entwickehingsstufen derNager, pi. ii, figs.

15-21.

f The description of this species was not at hand when I revised my article on Dr.

Abbott's Kashmir collection for publication, and I was led into the mistake of re-

garding the Chinese and Kashmir species as identical.
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though it appears to be the latter. The length from the base of the

outer margin is about 12.5 mm., which is practically the same length

as in S. concolor.

The tail is approximately of the same length in S. Jiavus and S. con-

color^ or about one-half longer than the head and body. This propor-

tion is much exceeded in S, leathemi, which has the tail one and four-

flfths times the length of the head and body.

Dr. Abbott's two specimens were obtained in central Kashmir, at an

elevation of 11,000 feet, in July, 1891, about a year earlier than the

types of S. leathemi were collected. To Dr. Abbott, therefore, is due

the first discovery of representatives of this interesting genus in British

India.





THE EELATION^SHIP OF THE LACERTILIAN GENUS ANNL
ELLA, GRAY.

By G. Baur, Ph. D.
Assistant Professor of Paleontology, University of Chicago.

The CrENUS Anniella was created by Gray* iu 1852. It was based on

a specimen collected by J. O. Goodridge, Surgeon R. N., in California,

and placed among the Scincidiv, section Siaphosina^, near Soridia

imeata, Gray
(
Lygosoma pra'peditum, Boulenger). The species was called

Anniella pnlchra, Gray.

In 1864 Prof. E. D. Copet established a special family for this genus

under the name of AuniellidiC, which, together with the Anelytropi-

dse and Acontiidse, was placed in the tribe Tyj)hlophthalmi.

The characters given were the following: t

TYPHLOPHTHALMI.

Temporal bone [squamosal] superior plate .elongate.

Arches lucomplete or wautiug.

Articular and angular confluent. Suspensoria one or two.

Dentary, inferior process elongate.

Premaxillary single or double.

Clavicles very slender, transverse rudimentary or wanting.

Mesosternum an<l other sternal pieces wanting.

Tongue squamous or papillose, simple.

—

Anelytropid.e, Acontiid.e, AniklliDyE.

The families of the tribe Typhlophthalmi were thus characterized :

or Two suspensoria; nostril iu the rostral shield. Tongue squamous.

Eye coucealed by epidermis; occipital segment loosely attached. No frontal under-

arch Anelytkopid^
Eye distinct ; occipital closely articulated ; two premaxillaries Acontiid^k

/^One suspensorium; nostril in a nasolabial plate.; tongue papillose.

Eye distinct; occipital closely articulated; one premaxillary; an inferior frontal

arch Anielli d.e

*Gray, J. E.—Descriptions of several new genera of reptiles, principally from the

collection of H. M. S. Herald. Ann. Mag. Nat. Hist., 2 ser., x, 1852, p. 410.

ICoPE, E. D.—On the characters of the higher groups of Reptilia Squamata and
especially of the Diploglossa. Proc. Acad. Nat. Sci. Philadelphia, 1864, pp. 228-230.

tl have to thank Dr. Leonhard Stejneger for a copy of these notes, the Proceed-

ings of the Philadelphia Academy being not at hand.

Proceedings of the U. S. National Museum, Vol. XVII—No. 1005.
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The Auelytropidne contain Typhlosaurus, Feylinia, (and Anelytrops)
;

the Acontidiie the genus Acontias; the Anniellida? the genus Aiini-

ella. Cope continues

:

The remarkable genus Anaiella lacks the squamosal [quadratojugal] and columella,

and has a siugle premaxillary. The parietal is continuous with the superior plate

of the temporal [squamosal], and is much decurved toward the sphenoid; the frontal

encloses the olfactory lobes below; these characters are the most amphisbieuian

in the order. There are small pre- and postfrontal bones, and a slender ligamentous

postorbital arch. I have as yet found no sternal pieces, and the splenio-mentai

groove is closed, as in Acontias.

The same view is held by* Cope * in 1871 and 1875.

Boulengert in 1884 adopted the families Anniellidiie and Anely-

tropidie, but united the Acontiid?e with the Scincidtc.

The Anniellidse are placed between the AnguidiB and Heloderma-

tidft, and the following characters are given

:

No interorbital septum, no columella cranii, no arches.

The year following the family was characterized thus: J

Teeth large, few, fang-like, with short swollen base. Palate toothless. Skull

approaching the Ophidian type, i. e., lacking the praisphenoidal vacuity and conse-

quently the interorbital septun\, and the bones which constitute the brain-case

firmly united; no columella cranii, no squamosal; postorbital arch ligamentous;

pterygoids in contact with sphenoid; an infraorbital fossa; pnemaxillary single;

nasal and frontal divided; parietal single; priB- and postorbital in contact, sepa-

rating the frontal from the border of the orbit ; scales soft.

Of Anniella, he says

:

It appears to be a strongly degraded form of the Anguidse, similarly as the Anely-

tropidse and Dibamidse are to the Scincidse.

Gill,§ reviewing Boulenger's classification of the Lacertilia, places

the Anniellidte in a superfamily Annielloidea, between the Heloderma-

tidse and Anguidse.

Shortly after, Cope ||
created for the Anniellidfe a special suborder,

Anguisauri, which he placed after the Typhlophthalmi, in a special

group, including the Opheosauri (Amphisbtcnians). The characters of

this group were given as " Prootic bone produced beyond arched body;

one suspensorium (=opisthotic [squamosal]) wanting; pelvic arch rudi-

mentary or wanting," and the characters of the Anguisauri: "Frontal

bone underarching olfactory lobes; supraoccipital gomphosis internal,

*COPE, E. D.—On the homologies of some of the cranial bones of Eeptilia and on

the systematic an-angement of the class. Amer. Assoc. Adv. Science, xix, 1871, p.

237.

Coi'E, E. D.—Check-list of North American Batrachia and Reptilia. Bull. U. S.

Nat. Mus., I, p. 44. 1875.

t Boi'LENGER, G. A.—Synopsis of the families of the existing Lacertilia. Ann. Mag.

Nat. Hist. (5), xiv, London, 1884, pp. 117-122.

i BouLENGEU, G. A.—Catalogue of Lizards in the British Museum, ii, pp. 299-300.

^ Gill, Th.—Annual Report of the Board of Regents of the Smithsonian Inst, to

July, 1885, Part i, pp. 799-801. 1886.

II
Cope, E. D.— Catalogue of the Batrachians and Reptiles of Central America and

Mexico. Bull. U. S. Nat. Mus., xxxii, 1887, pp. 25-26.
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no orbitosphenoid." Nothing is added to tbe family characters of the
Anniellidiie.

The same view is held in 1889* and in 1891 .t Gill's name Anielloidea

is substituted for Anguisauri.

In 1892 Cope I gave a description of the osteology of Anniella, figur-

ing the skull, hyoid and pelvic arch, and reaches the following con-

clusion:

The further knowledge of its [Anniella's] structure brings out more clearly its

true position. This is, I think, in the Annnlati or Amphisb;enia. The characters

which indicate this reference are: (1) The continuity of the parietal with the

petrosal and supraoccipital elements. (2) The absence of epipterygoid. (3) The
absence of cevatoliyal elements. (4) The hypophyses of the cervical vertebra?,

which are continuous with the centra. (5) The partially open chevron bones,

which are also continuous with the centra. (6) The sublongitudinal ileopectineal

bone and absence of other pelvic elements.

He now places the Auniellidie as a very distinct family among the

Amphisbiienia.

We have therefore the following views in regard to the systematic

position of Anniella:

1852. Gray: AnnieUa hoVongs to the Scincidse and is closely related to Soridia

lineata, Gray.

1864, 1871, 1875. Cope: Anniella is the representative of a special family Anuiel-

lidiP, which, together with the Anelytropid* and Acontiidie, forms a

special tribe of the Lacertilia.

1884, 1885. Boulenger: The Anniellida' form a family between the Anguida; and
Helodermatidce; Anniella seems to be a strongly degraded form of the

Anf/uidd'.

1886. Gill: The Anniellidce have to be placed in a distinct superfamily Jwwi'e?-

loidea, between the Anguidoi and the Ilelodermatidcv.

1887, 1889. Cope: The Anniellida' helong to a special suborder Anguisauri: the

Anguisauri and Opheosauri (Amphisbsenia) constitute a natural group
of the Lacertilia.

1891. Cope: The name Annielloidea, Gill is substituted for Anguisauri.

1892. Cope: The AunieUidee form a very distinct family of the Amphisbmnia.

Having lately been engaged in a detailed study of the morphology of

the skull of the Amphisba^nians, of which I shall report in another place,

it became necessary to examine Anniella, which, according to Cope's

latest researches, is considered a member of the Amphisbfenians. My
material consists of 2 skulls prepared by myself from alcoholic speci-

mens, which were given me by Prof. J. J. Rivers, of Oakland, Cal., and
of a completely macerated skeleton of Anniella pulchra, (No. 3185,

U.S.N.M.), from San Diego, Cal., collected by Dr. J. L. Le Conte. I

*CoPE, E. D,—Synopsis of thefamilies of Vertebrata. Am. Nat., Oct., 1889, pp.
19-20.

t Cope, E. D.—Syllabus of lectures on (ieology and Paleontology. Philadeliihia,

1891, p. 48.

tCoPE, E. D.—The Osteology of the Lacertilia. Proc. Amer. Philos. Soc, xxx.
May 10, 1892, pp. 215-217, PI. ii, fig. 4 ; PI. vi, fig. 43.

Cope, E. D.—On Degenerate Types of Scapular and Pelvic Arclies in the Lacertilia.

Journ. Morphol., vii, No. 2, p, 240, PI. xiii, tig. 7. Boston, 1892.
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am indebted to Prof. Rivers and Dr. L. Stejneger for the great kindness

they have shown me, by furnishing these valuable specimens.

From the study of this material, I reach the following conclusion

:

Anniella has to be placed in a separate family, very close to the Angui-

dae, and has its closest relative in Anguis itself. Boulenger's opiuion

is nearest to the truth. Reasons: (1) There is a distinct epipterygoid

(columella). (2) There is a well-developed squamosal [supratemporal,

Parker and Bettany, Cope]; but thequadrato-Jugal [paroccipital, Cope]

is absent. (3) The Jugal is present, but rudimentary at its upper end,

being connected with the postorbital by ligament only. (4) The lachry-

mal is present. (5) There is a well-developed supraorbital. (6) The
caudal vertebrjie are segmented, the segmentation being placed in the

anterior portion of the centrum. (7) Osteodermal plates are present.

I shall now give a description of the skull and the other most impor-

tant elements of the skeleton, from which it will be evident that my
opinion about the relationship of Anniella is the only one which agrees

with the facts. Figures will be published in a paper, now in prepara-

tion, "On the morphology of the skull of the Amphisbjenia."

OSTEOLOCIICAL CHARACTERS OF ANNIELLA.

The skull.—The priemaxillary is single, sending a median process

between the nasals. There are three processes on the lower side; one

median, two lateral ones. The median process extends between the

anterior ends of the vomer; the lateral processes are connected with

the maxillaries, by which they are embraced on the outer side. The
nasals are distinct; they are in connection with the priTymaxillary, frou-

tals, maxillaries ; they are separated abovefrom the prefrontals by a very

slender anterior process of the frontals. There are two Irontals, in con-

nection with the nasals, prefrontals, postfroiitals, and parietals; the

descending i)rocesses are strong and meet below, uuderarchiug the olfac-

tory lobes. The parietal is single and very large; it is in connection

with the frontals, postfrontals, petrosals, squamosals, paroccipitals, and
supraoccipital. There is no pineal foramen ; but the dark pineal eye is

quite distinct in the anterior portion of the parietal, and the pineal

fossa is present on the lower side of the parietal. The parietals are

bent down strongly. There are two small processes behind close to the

median line. The outer and posterior ends of the j>arietal show short

processes, which are placed on the petrosals, and on which the anterior

end of the squamosal rests. The supraoccipital is closely united by

suture with the parietal. There is a median process and two lateral proc-

esses, on each side of the median, all united with the parietal. Two
very small vacuities between parietal and supraoccipital, close to the

median line, are present. The supraoccipital is connected, besides, with

the exoccipitals, paroccipitals, and petrosals. The foramen magnum is

bordered by the basioccipital, exoccipitals, and supraoccipital. The con-

dyle is convex, quite simple, and formed by the basioccipitals and exoc-
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cipitals. In one of the specimens before me, the sutures between these

elements are quite distinct, also the suture between the basioccipital

and basisphenoid. The paroccipital processes of the exocciinta) are

broad, not much developed, connected on the outside with the squamo
sal and parietal, and touching- the posterior slender process of the

quadrate. The basisphenoid sends processes on each side backwards,

over the basioccipital, joining the epiphyseal process between basioc-

cipital and basisphenoid. The basipterygoid processes of the basi-

sphenoidare well developed. The petrosal shows a long anterior process,

which nearly reaches the epipterygoid. The maxillary is in connection

with the premaxillary, nasal, frontal, prefrontal, supraorbital, lachry-

mal, jugal, ectopterygoid, vomer, and palatine. There are 5 maxillary

foramina, 2 above and 3 below ; the number of teeth is 7, and they show

a groove on the anterior and inner side at the top. The prefrontal* is

slender, placed along nearly the whole lateral border of the frontal, sepa-

rated from the parietal only by a slender posterior outer process of the

frontal ; the descending- process of the prefrontal is well developed. The
pretiontalis in connection with frontal, supraorbital, palatine, and post-

frontal. The postfrontai is small, in connection with frontal and parie-

tal, and the very small postorbital, which is attached to it at its i)os-

terior and lower end. The frontal is therefore completely excluded

from the orbit ; a condition which is found also in CJiamceleo, Heloderma,

Pygopti.s, and in Trachysaurus, Tyliqua of the Scincid.e.t

The supraorbital is a large bone, placed above the eye in the anterior

region of the orbit; it is in connection with the prefrontal and maxillary

as in A)iguis. The lachrymal is very small, in connection with maxillary,

jugal on the outside, and the prefrontal on the inside. The jugal is a

slender element; it becomes ligamentous in its upper i^osterior portion,

where it joins the j)ostorbital. It is in connection with maxillary,

lachrymal, and ectopterygoid.^ The conditions of these elements are

very much like those seen in Angiiis.

The squamosal [opisthotic, paroccipital. Cope; supratemporal, Par-

ker and Betauy ; mastoidien, Cuvier] is a small splint-like bone, stand-

ing on the quadrate and connected with the jiarietal, paroccipital, and

touching the petrosal. There is no trace of a quadratojugal (squamo-

sal, Parker; supratemporal, Cope).§

* Cope says—"The prefrontal is above the eye, and is cut off from the postfrontai

by an entrant angle only.'' Osteol. Lacert., p. 215. Instead of postfrontai it ought

to read parietal.

tSiEBENROCK, Friedrich—Zur Kenutniss des Kopfskelettes der Scincoiden,

Anguiden und Gerrhosauriden. Ann. K. K. Naturhist. Hofmus., vii, 3, p, 181, Wien
1892.

tThe description of these elements and the figures given by Cope are not correct.

He states, p. 186, that the jugal in Anuiella may include the lachrymal; and, p. 215,

"No jugal." No mention is made of the supraorbital. In the drawing it seems to be

indicated, but the prefrontal is not figured. All the drawings given on PI. ii are very

poor and quite useless.

vS Cope states—No distinct supratemporal [(quadratojugal] or parocciijital [squanio-

ealj.



350 RELATIONSHIP OF THE GENUS ANNIELLA—BAVR. vol. xvii.

Tlie stapes has a very large disc and a short columella; it is placed

between the paroccipital, petrosal, and basioccipital.

The vomers are united in the median line, at about three-fourths <rf

their length
;
posteriorly they diverge. In the middle they show a deep

groove, which is bordered on each side by a keel placed on each vomer.

Each vomer is pierced by a foramen. In front they are united with the

prtiemaxillary, outside with the maxillaries, and behind with the pal-

atines. The maxillary processes are well developed and cover ])a;r-

tially the posterior nares. The ])alatines are separated in the middle

line ; they are in connection with the vomers, maxillaries, ectopterygoids,

pteiygoids, and prefrontals. The pterygoids are completely separated

ft'om each other. They vshow three processes, one posterior one attached

to the inner side of the quadrate and extending a little behind its jioste-

rior border. This process is deeply hollowed out at its lower and inner

side. Two processes are directed in front; the inner broad one is con-

nected with the palatines, the outer slender one with the ectopterygoids.

The foramen ectopterygoideum ( suborbital e) is bound by pterygoid,

ectopterygoid, and palatine.* The quadrate is simple, hollowed out some-

what externally; it shows a distinct upper and posterior process, which

extends above the stapes to the paroccipital and supports the squa-

mosal. The epipterygoid, which was stated to be absent by all authors

in A «>//eZ/a, is present; it is a slender, short columellar ossicle, which

stands vertically on the pterygoid and nearly reaches the descending

process of the parietal. The mandible consists of5 pieces, articular and

supra-angular being ossified. There are 7-8 teeth, which also show the

grooves. The hyoid system is very simple, and has been correctly

described by Prof. Cope. It consists of a single giosso-basihyal, which

is divided behind, and gives attachment to a very slender first hyo-

branchial; more slender than figured by Cope.

The vertebra'.—There are 71 presacral vertebrse in two specimens

examined, by me; 73 in Prof. Cope's specimen. All of these bear ribs,

with exception of the two first ones. One specimen had even a cervical

rib on the second vertebra, but only on one side. The seventy-fifth

vertebra has a simple sacral rib united with the centrum ; the seventy-

sixth vertebra has the sacral rib distally split, forming a lymphapo-

l)hysis; the seventy-seventh is of the same form and shows the first

chevron, the lateral pieces being not united distally; the seventy-eighth

shows only on the right side an indication of splitting at the distal end

of the transverse process; the chevrons are not united distally; the

seventy-ninth exhibits single caudal ribs, and the chevrons are united

distally. At the eighty-first vertebra the transverse splitting of the

centrum conniiences; the split is in the anterior portion of the centrum

and cuts oil a small anterior portion of the caudal rib. Cope errone-

ously states the caudal vertebrie are not segmented. I consider the

seventy-fifth and seventy-sixth vertebra as the true sacrals, to one of

which the rudimentary pelvic arch is attached by ligaments. The
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chevrons are placed centrally. There are ten "cervical" vertebrae,

showing lower processes, which are placed in the center and contain

both catapophyses* and intercentra.

The nenral spines are developed in the tail, but very little; in the

dorsal region they are short, vertical ridges, which are somewhat more
developed in the cervical region.

The shoulder girdle and pelvis.—No trace of a shoulder girdle could

be found. The pelvis was represented not only by a rudimentary ileum,

as stated by Cope, but also by an ischium and pubis, which are united

proximally. The pubis has an obturator foramen. These bones I only

found in the macerated skeleton.

Dermal ossifications.—By all authors it is stated that dermal ossifica-

tions in the skin are absent; this is not correct; they are well developed.

I now give the osteological characters of the family Anniellida?:

Teeth large, few, fang-like, with short, swollen base, and indications

of grooves. Palate toothless. Skull approaching the Amphisbiieniau

type; no interorbital septum; parietals suturally united with supraoc-

cipital; petrosal greatly produced in front; an epipterygoid ; squamosal
present, but small

;
quadratojugal absent

;
postorbital arch ligamentous

;

a supraorbital bone; pterygoids not in contact with basicranial axis,

except by the basipterygoid processes; an infraorbital fossa; prtemax-

illary single; nasal and frontal divided; parietal single; i^roe- and post-

frontal in contact. Caudal vertebrse segmented; osteodermal plates.

The Anniellidic are in the sanie relations to the Anguid;e, as are the

Acontiidic to the Scincid;^ ; but they are still more degenerated, for in

the Acontiid.e we still find a very rudimentary quadratojugal.

I shall discuss the relationsliip of all these degenerate families more
fully in my paper on the Amphisba^nia.

*" I call catapophysis the lower process in the cervicals, to which the iutercentra

(hypapophysis) are attached ; the lower processes in the vertebraj of snakes, for

instance, are catapophyses and not hypapophyses.





DIAGNOSES OF SOME Ui^ DESCRIBED WOOD RATS (GENUS
NEOTOMA) IN THE NATIONAL MUSEUM.

By Frederick W. True,
Curator of ihe Department of Mammals.

The following diagnoses were drawn up in connection with a

study of the Wood Rats of the United States, in the National Museum,
which I have recently completed. It is my intention to publish further

descriptions of these forms, together with notes on other species which

inhabit the United States, in a subsequent paper.

NEOTOMA SPLENDENS, new species.

Size of i\r. fuscipes; tail as long as the head and body. Ears large,

moderately clothed with long hairs.

Upper surfaces tawny, shaded with black, especially along the spine.

Sides clearer tawny-brown. Head more or less grayish. Throat, breast

and space between the hind legs white, the hairs being of this color

throughout. A line on the lower sides of the cheeks, the sides of the

breast, and the whole beUy more or less bright tawny-buft", which color

is continued on the flanks. Tail unicolor, black throughout, as m JV.

fuscipes. Fore feet \7hite; hind feet dusky to the toes. Ears dusky
Skull (No. 24231, U.S.N.M.), with the nasal processes of inter-

maxillje not extending greatly beyond the nasals posteriorly (about 2

mm.). Incisive foramina long, reaching to the line of the anterior

molar. Palate ending posteriorly in two small capsules, with an emar-

gination between them. Anterior palatal spine straight. Interparietal

narrowly pentagonal, without an augle behind.

Dimensions of type (No. 19693, U.S.N.M., male).*—Total length,

438 mm.; tail, 215 mm.
Dimensions of sMll (No. 24230, U.S.N.M.).—Total length, 47 mm.;

basilar length (Hensel), 38; zygomatic breadth, 24.2 ; length of nasals,

17.6; length of incisive foramina, 10,

Type.—No. 19693, U.S.N.M., male, Marin County, Cal. CoUected

November 25, 1887.

* Collector's measurements.
Proceedings ot the U. S. National Museum, Vol. XVII, Ko. 1006.

[Advance sheets of tliis paper were published June 27, 1894.]
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NEOTOMA MACEOTIS SIMPLEX, new subspecies.

Similar to N. macrotis, but all the under surfaces and the feet white,

the hairs being of this color to the roots. Tail rather sharply bicolored.

Ears very thinly clothed with whitish hairs.

Skull as in N. 7nacrotis,hi\t the extremity of the anterior palatal spine

touches the vomer.

Dimensions of the type (No. 3651, U.S.N.M.).*—Head and body,

213 mm.; tail vertebra*, 167; hind foot (without claw), 35; ear, from

orifice, 27.

Dimensions of sin II {No. 3598, U.S.N.M.).—Total length, 48 mm.;

basilar length (Heusel), 38; zygomatic breadth, 1*4.3; length of nasals,

18.5; length of incisive foramina, 9.5.

Type.—No. 3651, U.S.N.M., Fort Tejon, Cal. Collected by J. Xantus.

NEOTOMA VENUSTA, new species.

Size moderate Ears large and thin. Tail as long as the head and

body.

Upper surfaces mingled buff and pale gray. Sides clearer buff,

sharply marked oft' from the color of the under surfaces, which together

with the feet are pure white. Hairs white to the base on the throat,

sides of cheeks, breast, inside of fore legs, inguinal region, and feet.

A tuft of pure white hairs at the base of the outer margin of the ears.

Ears thinly clothed with long, whitish hairs. Tail gray above, pure

white below.

Skull thick and massive. Nasals shorter than the intermaxill?e and

much contracted posteriorly. Interparietal large, with a convex pos-

terior margin. Incisive foramina short and broad, reaching posteriorly

about to the line of the molars. Tympanic bulht large. ForamiBn

magnum low and wide. Posterior termination of palate concave.

Incisors very broad and convex. Molars long and broad.

Dimensions of the type (No. %\^% U.S.N.M.).t—Total length, 364

mm.; tail, 173; hind foot, 35.

Dimensions of the sTcull of type.—Total length, 43 mm. ; basilar length

(Hensel), 36; zygomatic breadth, 23.4; length of interparietal, 6.2;

length of incisive foramina, 8.2; length of molars (alveola?), 9.4;

breadth of incisors, together, 4.0; breadth of foramen magnum, 7.5.

Tyjie.—No. Mff o? male, Carrizo Creek, California. Collected by F.

Stephens.

NEOTOMA OCCIDENTALIS FUSCA, new subspecies.

Back blackish, sides tawny-gray, belly soiled white. Under side of

neck tawny-gray. A small area of entirely white hairs between the

fore legs. Upper portion of legs gray both above and below. Fore

'From the dry skin. t Collector's measurements.
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feet white. Hind feet with the proximal half of the metatarsus, and
also the base of the toes, dusky. Tail black above, buffy-gray below.

Ears dusky.

(Skull wanting.)

Dimensions of the type (a dry skin, No. 3370, U.S.N.M.).—Head and
body, 215 mm.; tail vertebrae, 180; hind foot (and claw), 44.

Type.—^o. 3370, U.S.N.M., Fort Umpqua, Greg. Collected by E. P.

Vollum.

Dr. Merriam has recently stated* that the skulls of tlie bushy-tailed

Wood Rats, which constitute the genus Teonoma of Gray, are without

vacuities at the sides of the presphenoid, and regards this as a charac-

ter of importance. The bushy tailed species of the Eocky Mountains
{N. cinerea), however, has large vacuities. They are absent only in

i\r. occidentalis and its varieties. Hence this charactei is not corre-

lated with the condition of the tail. There is, furthermore, much
variation in the Size of the vacuities in the scaly-tailed species, those

of N. Jloridana and varieties being very small.

A Neotoma from Fort Liard, British America, has the skull similar

to N. occidentalis, and Eichardson's iV^. drummondi is perhaps a variety

of this species, with no close relationship to N. cinerea of the Rocky
Mountains of the United States.

Proc. Biol. Soc. Washington, viii, ]i. 112, 1893.





DESCRIPTIONS OF TWENTY TWO NEW SPECIES OF BIRDS
FROM THE GALAPAGOS ISLANDS.

By Robert Ridgway,
Curator of the Department of Birds.

The very large and valuable collection of Galapagos birds made by
Dr. G. Banr and Mr. C. F. Adams, in 1891, was referred to me for deter-

mination of tlie species soon after the return of those gentlemen from

their highly successful exploration of that remarkable island group,

but various circumstances have prevented an earlier publication of the

results of my study of the collection. Many of the specimens having

been obtained on islands never before visited by a collector, it is to be

expected that novelties would be found among the rich material which

it has been my privilege to study. One box containing more than one

hundred specimens of small birds collected on Charles, Hood, Barring-

ton, and South Albemarle islands was unfortunately stolen at Guaya-
quil. Had these specimens been received, there can be no doubt that

the number of new forms to be here characterized would be still greater.

Perhaps the most interesting result of Messrs. Baur and Adams'
explorations is the discovery of species which absolutely bridge the

previously existing gap between the so-called genera Geospiza and Cac-

tornis, thus necessitating the suppression of one of these names (the

latter, according to the rule of priority). This matter will be fully dis-

cussed and illustrated in a much more detailed paper which will be

published as soon as practicable.

1. NESOMIMUS BAURI, new species.

Specific characters.^Similar to N. personatus, Ridgway* of Abingdon
Island, but much lighter colored above. Dimensions averaging less,

and flanks more narrowly streaked with dusky; wing, 4.30-4.45; tail,

3.95-4.30; exposed culmen, 0.95-1; bill from rictus, 1.25-1.27; tarsus,

1.25-1.35; middle toe, 0.78-0.85.

Habitat.—Tower Island (type in Dr. Baur's collection, Sept. 2, 1891),

' Proc. U. S. Nat. Mus. xii, No. 767, p. 104, February 5, 1890 (Abingdon Island, Gala-

pagos).

Proceedings of the U. S. National Museum, Vol. XVII, No. 1007.
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In coloration of the upper parts this form resembles N. melanotis

much more than K, personatus; otherwise, however, it is easily

distinguished, the bill being much larger (sometimes quite as large as in

smaller billed examples of N'. personatus), the lightcolored tips to middle

wing-coverts much wider, white terminal spots of rectrices smaller and

differently shaped, and dusky streaks much narrower.

Three specimens are in Dr. Baur's collection.

2. NESOMIMUS BINDLOEI, new species.

Specific characters.—Similar to N. hauri, Ridgway, but smaller and

with proportionally longer tarsus; ear-coverts solidly black, tij^s to

lesser wing-coverts paler (usually nearly white on posterior row), and

white on rectrices more extended. Wing 3.85-4.20; tail, 3.50-390;

exposed culmen, 0.83-0.91 ; bill from rictus, 1.15-1.20; tarsus, 1.32-1.39;

middle toe, 0,75-0.81.

Habitat.—Bindloe Island (type in Dr. Baur's collection).

Five specimens, all separable from N. hauri by the above-mentioned

characters.

3. NESOMIMUS ADAMSI, new species.

Specific characters.—Similar to N. macdonaldi, Ridgway,* in color, but

very much smaller, and differing in some respects as to coloration.

Habitat.—Chatham Island. (T^pe in Dr. Baur's collection; S ad,,

Chatham Island, June 13, 1891.)

This very distinct species, while about the size of N. melanotis, clearly

belongs to the same group as N. macdonaldi, having the same brownish

gray band across the chest and broken belt of dusky spots across the

lower breast. The ear coverts are more extensively and solidly black

than in that species, nearly as much so as in N. melanotis, which perhaps

has caused it to be referred to that species. The white tips to the

outer rectrices are much more extensive and more abruptly defined

than in N. macdonaldi, being very ranch as in N. melanotis.

Compared with 16 specimens of N. melanotis from James Island, the

11 adults of the present species from Chatham Island differ in the

much lighter color of the pileum, the ground color of which is brownish

gray relieved by mesial streaks of blackish, which never, at any sea-

son, equal the gray in extent; the feathers of the dorsal region are

much more broadly edged with gray, and the lower parts are markedly

different, as described above.

4. CERTHIDEA SALVINI, new species.

Specific characters.—Similar to G. olivacea, Gould, but much yellower

below, the upper parts more decidedly and uniformly olivaceous, under

parts much more yellowish, and the bill larger; adult male with throat,

etc., ochraceous buff instead of tawny.

*Proc. U. S. Nat. Mus. xii, No. 767, p. 103 February 5, 1890 (Hood Island, Galapa-

gos).
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Hahitat.—Indefatigable Island, Galapagos Arcbipelago,

Adult male (Type, No. "438, coll. Dr. G. Baur, Indefatigable Island,

August 6, 1891).—Above brownish olive (decidedly browner than C.

olivacea), the pileum and hind-neck quite uniform with the back, etc.,

but the rump and upper tail-coverts brighter, more tinged with tawny-

olive; wings and tail dusky, the feathers edged broadly with the color

of the back, inclining on greater wing-coverts to wood-brown. Supra-

loral streak, orbits, chin, and throat, soft ochraceous-bufif, the latter

slightly mottled with buffy whitish; rest of under parts pale buff

yellow, deepening on sides and flanks into a more brownish tint.

Upper mandible, dark brown; lower, brownish white; "iris, dark

brown;"-legs, dark horn-brown; feet, dusky; length (skin), 3.60; wing,

2.10; tail, 1.38; exposed culmen, 0.40; tarsus, 0.81; middle toe, 0.48.

Females and immature males are much more olivaceous above than

those of C. olivacea., and the under parts are conspicuously more yellow-

ish.

All of the seven examples, two of which are in the National Museum
collection, have the under mandible pale brown or whitish.

5. CEETHIDEA BIFASCIATA, new species.

Specific characters.—Most like G. clnerascens, Eidgway, * of Hood
Island, but still whiter (entirely almost pure white) beneath, and wing
with two broad, whitish bands across tips of greater and middle coverts.

Hahitat.—Barrington Island, Galapagos.

Adult (type, No. 503, coll. Dr. G. Baur, Barrington Island, July 9?

1801).—Above brownish gray, becoming very much paler on the rumpj
wings and tail dusky, the feathers broadly edged with grayish brown;

middle wing-coverts broadly tipped with pale, dull bufify. and greater

coverts with dull white, producing two conspicuous bands across the

wing. Lores, orbits, cheeks, and entire under parts uniform dull white.

Upper mandible dark broAvn, edged with whitish; under mandible

whitish; legs and feet brownish black. Length (skin), 3.40; wing, 2;

tail, 1.40; exposed culmen, 0.40; tarsus, 0.78; middle toe,, 0.48.

Three specimens from Barrington Island agree in the above char-

acters.

6. CERTHIDEA MENTALIS, new species.

Specific characters.—Similar to C/wsca, Sclater and Salvin, of Abing-

don Island, but rather smaller, color darker and less olivaceous, the

under parts dull light olive-grayish, becoming pale buffy on chin and
under wlng-coverts.

Hahitat.—Tower Island, Galapagos.

Adult (type. No. 594, coll. Dr. G. Baur, Tower Island, Sept. 2, 1801).—

Above uniform deep grayish olive; chin, throat, and under wing-coverts

pale buff, deepest on chin, that of throat changing gradually on chest

*Proc. U. S. Nat. Mus., xii, No. 767, p. 105, Feb. 4, 1890.
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to buffy gray, wliich covers whole chest, upper breast, sides, and flanks;

belly dull whitish; under tail-coverts buffy white. An indistinct

whitish supraloral streak. Wing, 2.05; tail, 1.58; exposed culmen, 0.40;

tarsus, 0.8(X

There are five specimens in Dr. Baur's collection, one of which has

the under mandible apparently black, one dark brown, the other three

brownish white.

7. CERTHIDEA. ALBEMAKLEI, new species.

Specific characters.—Similar to G. olivacea, Gould, of James and Jervis

islands, but under parts nearly clear pale buff, and tips of middle and

greater wing-coverts deeper rusty.

Habitat.—Albemarle Island, Clalapagos.

Adultf (type, No. 595, coll. Dr. G. Baur, Albemarle Island, July 21,

1891).—Above uniform dull grayish brown, slightly tinged with olive;

wings and tail dusky, the feathers broadly edged with the color of the

back; middle and greater wing-coverts rather broadly tipped with

cinnamon ; under parts cream-buff, paler on belly, more brownish on

sides and flanks. Upper mandible light brown, darker on culmen;

lower mandible brownish white; tarsi pale horn-color, toes somewhat

darker. Wing, 2.05; tail, 1.45; exposed culmen, 0.40; tarsus, 0.83.

Another specimen from Cowly Bay, East Albemarle (August 10), is

quite like the one described above.

8. CERTHIDEA LUTEOLA, new species.

Specific characters.—Most like C. olivacea, Gould, of James and Jervis

islands, but much brighter olivaceous above and (except in very

abraded plumage) distinctly buft-yellowish beneath.

Habitat.—Chatham Island, Galapagos.

Adult male (type Ko. 5G, coll. Dr. G. Baur, Chatham Island, June

17,1891).—Above uniform bright olive or buffy-olive; wings and tail

dusky, feathers broadly edged with the color of the back, the tips of the

middle and greater wing-coverts (rather broadly) pale olive-buff, pro-

ducing two indistinct bands across the wing. Superciliary streak

extending from nostrils to above posterior angle of eye, eyelids, and

entire under parts light buff-yellowish, deepest on throat, elsewhere

tinged with olive, especially on sides and flanks; under wing-coverts

and under tail-coverts, pale yellowish bufl'. Bill wholly deep black;

"iris brown"; legs and feet dark brown. Wing, 2.13; tail, 1.52;

exposed culmen, 0.40; tarsus, 0.82; middle toe, 0.45.

There are seven specimens of this very distinct form in Dr. Baur's

collection, and six in tbe National Museum collection. None of the

latter are in perfect plumage, however, and I have accordingly been

obliged to select one of Dr. Baur's specimens as the type.

Two of Dr. Baur's specimens (both adult males, obtained June 17 and

18, while "in full song") and one of the National Museum specimens

(obtained March 30, and in greatly worn plumage) have the bill entirely
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deep black. All the rest have the under mandible pale brownish, the

upper, deep brown or dusky. Among the latter are apparently adult

birds of both sexes, obtained April 5, aud June 10-18; but they may
be young birds which have just assumed the adult plumage.

GEOSPIZA ASSIMILIS (Gouldf).

Indefatigable Island (7 specimens); Albemarle (1 ?);* Cowly Bay, East

Albemarle (1?);* Jervis (5).

Without a specimen of true G. assimilis, from Bindloe Island, for

comparison, I am not sure as to the correctness of this ideutificatioij.

Whether G. assiiniUs or not, however, it certainly can not be referred

either to G. scandens or G. ahingdoni, being much larger-billed than the

former and smaller-billed than the latter; in fact, it is about interme-

diate between the two, without, however, grading into either, so far as

is indicated by a series of thirty-two specimens.!

It may be remarked that the color of the bill is the same in the three

forms, when specimens of corresponding sex, age, and season are com-

pared. Thus, although the adult male of C. scandens is described as

having the bill varied with yellow, all of the six adult males in Dr.

Baur's collection from James Island (the type locality) have the bill

wholly black, as do also two males in striped plumage and an adult

female. The i)lumage appears to be quite the same in the three forms.

Should this form ])rovfj to be different from G. assimilis, I propose for

it the name G. intermedia (type No. 115916, U. S. N. M., Charles Island,

April 8; C. H. Towuseud).

9. GEOSPIZA BARRINGTONI, new species.

Specific characters.—Similar to G. ahingdoni, Salvin, but bill much
stouter, with tip less compressed and less acute. Wing, 2.70-2.80; tail,

1.58-1.62; culmen, 0.79-0.80; tarsus, 0.90; middle toe, 0.70.

Rahitat.—Barrington Island. (Type, No. 596, in Dr. Baur's collec-

tion, obtained July 9, 1891.)

Dr. Baur's collection contains three specimens of this form, two adult

males and a specimen in the streaked plumage.

10. GEOSPIZA PROPINQUA, new species.

Specific characters.—Very similar to G. co«/>-o«fm, Eidgway,J of Hood
Island, but bill still narrower, with the under mandible no broader

than the upper; wing slightly shorter.

Measurements of type (No. 597, coll. Dr. G. Baur, Sept. 2, 1891).—Wing,

* The specimens from Albemarle and Cowly Bay, East Albemarle, being .young

birds, are very doubtfully placed liere.

ITbe National Museum collection contains the following specimens of this form:

Charles Island (10 specimeus) ; Indefatigable (6); Chatham (if)—the last doubt-

fully referred here.

X Proc. U. S. Nat. Mus. xii, No. 767, p. 106, Feb. 5, 1890 (Hood Island, Galapagos).
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3.10; tail, 1.90; culmen, 0.85; width of lower inaudible at angle, 0.23;

of upper at notch, 0.23; tarsus, 0.95; middle toe, 0.08.*

Uahitat.—Tower Island, Galapagos.

11. GEOSPIZA BAURI, new species.

Specific characters.—Similar to G. media., Ridgway.,t of Hood Island,

but slightly larger, with bill much higher at base. Wing, 3.20; tail,

2; culmen, 0.80; depth of bill at base, 0.68; tarsus, 0.93.

Rahitai.—James Island, Galapagos. (Type, No. 562, $ ad., coll. Dr.

G. Baur, James Island, August 7, 1891.)

One adult male, an immature male, and an immature female are in

Dr. Baur's collection.

This form approaches G. streniia in the size and form of the beak,

but the gap between them is very considerable. The bill is-: also pro-

portionally much more compressed than in G. strenua.

12. GEOSPIZA ALBEMARLEI, uew species.

Specific characters.—Intermediate between G. media, of Hood Island,

and G. duhia, Gould, of Chatham.

Habitat.—Albemarle Island, Galapagos.

Measurements of type.—(No. 115977, U.S.N.M., immature 5 , Tagus

Cove, Albemarle Island, April 10, C. H. Townsend). Length (skin), 5;

wing, 2.80; tail, 1.85; culmen, 0.70; gonys, 0.35; width of lower man-

dible at base, 0.41; depth of bill at base, 0.52; tarsus, 0.85; middle toe,

0.60.

The plumage of the type si)ecimen is about half-way between that of

the young male and the perfectly adult bird, the head and neck being

nearly uniform dull blackish, the feathers of the dorsal region black,

broadly margined with olive, the under parts (except throat) dull bufify

whitish (marked witli buflfy olive laterally) ; the entire breast and fore

part of sides heavily spotted (longitudinally) with blackish.

An adult female (No. 115978, U.S.N.M., same locality, etc.), is

exactly like the immature male in coloration ; its measurement being

as follows: Length (skin), 5; wing, 2.82; tail, 1.70; culmen, 0.75;

gonys, 0.40; width of under mandible at base, 0.42; deptli of bill at

base, 0.55; tarsus, 0.90; middle toe, 0.65.

Another female (No. 115975, U.S.N.M., same locality, etc.), evi-

dently not a veryyoung bird, since its bill, like that of the two above-men-

tioned specimens, is very hard and chiefly black in color, has the top of

the head grayish olive, broadly streaked with dusky, the cheeks, chin,

throat, etc., very pale grayish bufty, obsoletely streaked Avith darker.

*" The extreme measurements of a series of 5 adnlt males are as follows: Wing,

2.95-3.15; tail, 1.85-1.95; culmen, 0.82-0.90; width of under mandible at angle,

0.23-0.26; of upper at notch, 0.22-0.26; tarsus, 0.90-0.95; middle toe, 0.68-0.75.

tProc.U. S.Nat. Mus., XII. No. 767, p. 107, Feb. 4, 1890.
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aud the breast rather indistinctly marked with dusky. Length (skin),

4.70; wing, 2.78; tail, 1.70; culmen, 0.70; gonys, 0.38; width of under
mandible at base, 0.40: depth of bill at base, 0.52; tarsus, 0.90; middle

toe, 0.62.
13. GEOSPIZA. FRATERCULA, uew species.

Specific characters.—Similar to G.fortis, Gould, of Charles Island, but

smaller, the bill narrower and with culmen more convex. Adult males

:

Wing, 2.50-2.65; tail, 1.60-1.65; culmen, 0.05-0.67; depth of bill at

base, 0.43-0.19; tarsus, 0.78-0.80.

Habitat—Ahingdou Island, Galapagos. (Type, No. 116110, U.S.N.M.,

Abingdon Island, April 16; C. H. Townsend.

Five adult males in the National Museum collection from Abingdon
Island agree in the above character, by which they may readily be dis-

tinguished from G. fortis, of Charles Island. There are four young
birds in the collection, but no adult females. Mr. Salvin says that

"the females from Abingdon Island are darker than those from the

other two islands'" (Indefatigable aud Bindloe).

14. GEOSPIZA DEBILIROSTRIS, new species.

Specific characters.—Similar to G.fortis, Gould, in size, but feet larger

and stouter, and bill conspicuously smaller. Wing, 2.93; tail, 1.75;

culmen, 0.60; depth ot bill at base, 0.35; tarsus, 0.95; middle toe, 0.67.

Habitat.—James Island, Galapagos. (Type, No. 116003, U.S.N.M.,

(5 ad., James Island, April 11 ; C. H. Townsend.)

Of this very distinct species I have seen but one specimen. The
plumage is "solid'' black, varied by a slight admixture of biiHy whitish

on the middle of the abdomen, and broad terminal margins of the same
to the longer under tail-coverts, becoming tinged with bright rusty ante-

riorly. The bill is wholly deep black, the legs and feet brownish black.

The bill is shaped exactly as in G.fuliginosa. but is slightly larger.

15. GEOSPIZA ACUTIROSTRIS, uew species.

Specific characters.—Similar to G.parvula, Gould, but bill longer, with

straighter outlines, and extremely acute at tip.

Measurements of type.—Wing, 2.45; tail, 1.58; culmen, 0.55; depth of

bill at base, 0.30; tarsus, 0.75; middle toe, 0.53.

Habitat.—Tower Island, Galapagos. (Type in Dr. Baur's collection.)

The form of the bill in this species is conspicuously unlike that of

any other, being almost exactly that of Garduelis.

There are 7 specimens in Dr. Baur's collection, 4 of which are in the

black plumage.

16. CAMARHYNCHUS ROSTRATUS, new species.

Specific characters.—Similar to C. habeli, Sclater and Salvin, of

Abingdon Island, but larger, with the bill much deeper and broader

with much more strongly arched culmen.
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Habitat.—James Island, Galapagos; Indefatigable Island (!).

Adult male (type, No. 110006, U.S.K.M., James Island, April 11;

C H. Townsend).—Head, neck, and chest dull black, passing into

dusky sooty brown on forehead; rest of upper parts dull grayish olive,

much lighter on rump and upper tail-coverts; lower parts from breast

backward dull white, tinged with buif posteriorly, especially on under

tail-coverts; breast, particularly on sides, indistinctly but rather

broadly streaked with dusky. Bill black, brownish on gonys; tarsi

deep horn-brown ; toes dusky. Length (skin), 5.30; wing, 3; tail, 1.80;

culmen, 0.62, very strongly arched; depth of bill at base, 0.48, from

base of culmen to angle of gonys, 0.50 ; width of under mandible at

base, 0.37; tarsus, 1; middle toe, 0.70.

Immature male (No. 116039, U.S.N.M., Indefatigable Island, April

12; C H. Townsend).—Above light grayish olive, the top of the head

rather grayer, broadly but rather indistinctly streaked with dusky, the

feathers of the back still more broadly but much less distinctly darker

medially. Supraloral region, malar and suborbital regious and entire

under parts dull grayish white, faintly tinged with yellowish buff,

especially on chest and breast; the former and sides of the latter

broadly but very indistinctly streaked with grayish dusky. Bill dusky
horn-color, light brown on edge of upper and terminal two-thirds of

under mandible; tarsi and toes brownish black. Length (skin), 5.30;

wing, 2.90; tail, 180; culmen, 0.60, very strongly arched; depth of bill

at base, 0.45; from base of culmen to angle of gonys, 0.47 ; tarsus, 0.90;

middle toe, 0.62.

This bird, although from James Island, can not be the same as G.

psittaciUus, for, although I have not been able to comjjare it with an

adult male of the latter, the dimensions are much too great and the

form of the bill far too different.

17. CAMAEHYNCHUS PRODUCTUS, new species.

Specific characters.—Similar to C.pauper, Hklgway, of Charles Island,

but bill longer, with culmen more arched, and gonys less convex, the

sides of the under mandible with several oblique ridges; wing and tail

decidedly and tarsus slightly longer. Wing, 2.90; tail, 1.80; culmen,

0.70, exposed portion, 0.55; depth of bill at nostril, 0.32; tarsus, 0.90;

middle toe, 0.60.

Habitat.—Albemarle Island, Gralapagos. (Type, No. 404, S , coll. Dr.

G. Baur, Albemarle Island, July 31, 1891.)

The form of the bill in this species is so exactly intermediate between

that of the thin-billed Camarhynchi and the Cactorni of the G. pallida

group that it may almost be as well placed in one '^ genus " as the

other

!

18. CAMAEHYNCHUS SAT.VINI, uew species.

Specific characters.—Most like G. prosthemelas^ Sclater and Salvin, but

adult male without black on head, neck, or chest, the latter, together
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witli sides and flanks, being broadly streaked with dusky. Immature
birds, of both sexes (and adult females?), much more yellowish beneath
(usually strongly buff-yellow), always distinctly streaked with dusky
on chest, sides, and flanks.

fi^cf&tto/.—Chatham Island, Galapagos. (Type, No. 125977, U.S.i^.M.,

Chatham Island, March 30, 1891; C. H. Towiisend.)

In addition to the 11 specimens in the National Museum collection,

collected by Mr. C. H. Townsend, naturalist of the U. S. Fish Commis-
mission steamer Albatross, Dr. Baur's collection contains 7 examples
of this very distinct species from the same island.

19. CAMARHYNCHUS AFFINIS, uew species.

Specific characters.—Similar to C. psittaculus, Gould, from James and
Jervis islands, but smaller and with the chest rather broadly and dis-

tinctly streaked with dusky.

Habitat.—Albemarle Island, Galapagos.

Adult f (type, No. 598, Dr. Baur's collection, Cowly Bay, on mount-
ains, August 10, 1891).—Above light brownish olive, lighter on rump,
rather grayer on top of head, where indistinctly streaked with dusky;
superciliary stripe (passing to a little behind eye), malar region, and
under parts light grayish buff, tinged with brownish on sides (almost

Isabella-color on flanks), and nearly white on abdomen, the chest and
sides of breast broadly and rather distinctly streaked with dusky.

Bill light brown, paler and yellower on under mandible; legs and feet

dusky horn-color. Length (skin), 4.15; wing, 2.75; tail, 1.70; culmen,

0.55; depth of bill at base, 0.40; width of under mandible at base, 0.35;

tarsus, 0.90 ; middle toe, 0.55.

Two other specimens in Dr. Baur's collection measure as follows:

Wing, 2.50-2.60; tail, 1.50-1.70; culmen, 0.50-0.55; depth of bill at

base, 0.40; width of under mandible at base, 0.30; tarsus, 0.82-0.85.

20. PYROCEPHALUS CAEOLENSIS, new species.

Specijic characters.—Similar to P. nanus, Gould (from James Island),

but female deep buff beneath, instead of clear, light Naples yellow^

and upper parts browner.

Habitat.—Charles Island, Galapagos.

Adult male (No. 115926, U.S.N.M., Charles Island, April 8; C.

H. Townsend).—Lores, ear-coverts, occiput, hind neck, and remain-

ing upper parts uniform blackish brown,* becoming lighter, more gray-

ish, brown on lower ruinp, upper tail-coverts, and tips of wing-coverts,

the edges of the secondaries still paler, and tips of secondaries, inner

primaries and tail-feathers pale grayish brown, passing on terminal

margins into brownish Avhite; outermost tail-feathers pale grayish

brown, its outer web slightly paler and faintly tinged with pink.

Entire pileum glossy dark vermilion; lower parts scarlet-vermilion,

*A little darker and warmer than "clove-brown."
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paler posteriorly (flesh-color on under tail-coverts), deepest on breast,

and on tliroat somewhat broken by exposure of white bases of the

feathers; under wing-coverts and axillars flesh-color, the former mixed

with dusky. Bill black, under mandible somewhat brownish basally;

legs and feet black. Length (skin), 4.85; wing, 2.50; tail, 2; exposed

culmen, 0.42 ; tarsus, 0.72 ; middle toe, 0.40.

Immature male (No. 115927, U.S.N.M., Charles Island, April 8; C. H.

Townsend).—Above dusky brown* (very much paler than in adult),

paler and grayer on rumj) and upper tail-coverts, many of the feathers

of lower back and scapulars showing very indistinct and narrow paler

tips; wings and tail as in the adult, but the former rather paler; fore-

head and fore part of crown whitish, tinged with flesh-pink (especially

near nostrils), each feather marked with a rather broad mesial streak

of dusky brown, the hinder i;)art of crown nearly uniform dusky,

but the feathers light vermilion or flesh-red beneath the surface.

Lores and orbits dusky, the ear-coverts paler and faintly tinged with

Heshpink; chin, throat, and malar region white, very faintly tinged

with flesh-pink, especially on chin; rest of under parts flesh-color,

deepest on flanks, paler on chest and breast, where narrowly streaked

with dusky. Bill and feet as in adult. Length (skin), 5; wing, 2.60;

tail, 2.03; exposed culmen, 0.45; tarsus, 0.71.

Adultfemale (No. 115928, U.S.N.M., same date, etc.).—Above gray-

ish olive, becoming gradually paler and more grayish (nearly " hair

brown") on rump and upper tall-coverts; crown somewhat streaked

with x)aler; forehead, superciliary region, and malar region, whitish,

tinged with buft'y yellowish. Chin and throat bufi'y white; rest of

under parts, deep buft"-yellow, tlie chest marked with a few very indis-

tinct dusky streaks. Bill and feet as in the male. Length (skin), 4.80;

wing, 2.50; tail, 2.05; exposed culmen, 0.48; tarsus, 0.70; middle toe,

0.40.

An adult male in more worn plumage (No. 125988, U.S.N.M., Charles

Island, April 1; C. H. Townsend) is, through fading, a more pro-

nounced brown color above than the example described above. The

two other adult females show no trace of streaks on the chest.

21. PYROCEPHALUS INTERCEDENS, new species.

Specific characters.—Similar to P. uanus, Gould, (from James Island),

but female much brighter yellow beneath, browner above, and top of

head more tinged with yellow.

Habitat.—Indefatigable Island, Galapagos.

Adult male (No. 418, coll. Dr. G. Baur, Indefatigable Island, August

5, 1891).—Similar above to males from Charles Island (P. carolensis)

but still darker (brownish black rather than blackish brown) ; beneath

similar on chin, throat, and chest, but from breast back the color of a

* Much "warmer" than sepia.



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 367

decided orange-red or flame-scarlet hue. Wing, 2.58 ; tail, 2.18 ; exposed
culmen, 0.47; tarsus, 0.75; middle toe. 0.38.

Adult female (No. 439, coll. Dr. G. Baur, Indefatigable Island,

August 6).—Color above quite the same as that of females from

Charles Island, but top of head with a decided yellowish tinge; super-

ciliary stripe, extending from nostrils to posterior angle of eye (broad-

est anteriorly), light buft-yellowish ; malar region, chin, and throat very

pale maize-yellow; rest of under parts light chrome, or deep Naples-

yellow—very diflereut from the buft-yellow of Charles Island speci-

mens. Wing, 2.38; tail, 2; exposed culmen, 0.40; tarsus, 0.70.

Immature male (No. 463, same collection. Indefatigable Island,

August 7).—Very similar to the adult female, but rather darker above;

chin and throat white, faintly tinged with maize-yellow; rest of lower

parts rather deeper and decidedly " warmer " yellow than in the adult

female (a very jiale tint of " deep chrome"), rather paler on the chest,

where marked with very narrow shaft-streaks of dusky. Wing, 2.52;

tail, 2.05; exposed culmen, 0.45; tarsus, 0.71; middle toe, 0.40.

An immature male (No. 77764, IT.S.N.M., Indefatigable Island,

August 25-Oct. 16, Dr. A. Habel) is similar to that described above,

but has the yellow of the chest ecpially deep with that of more pos

terior under parts (the whitish throat being thereby more abruptly

detined) and the fine dusky streaks nearly obsolete. Wing, 2.40; tail,

2.02; exposed culmen, 0.45; tarsus, 0.70; middle toe, 0.39.

Young (So. 116053, U.S.N.M., Indefatigable Island, April 12; C.

H. Townsend).—Above dark grayish brown, the feathers of the back,

the scapulars, and the lesser wing-coverts narrowly and rather indis-

tinctly margined with paler; those of the rump and upper tail-coverts

much more broadly margined with brownish buft", which constitutes

the prevailing color; top of head broadly streaked with dusky on a
whitish and pale bufty ground, the forehead chiefly pale bufly; middle
and greater wingcoverts broadly tipped with pale brownish buffy,

producing two wing-bands; tail feathers also broadly tipped with pale

dull bufly; remiges rather broadly margined at tips with whitish.

Supraloral region, malar region, chin, and throat whitish, tinged with

dull yellowish; rest of under parts light Naples-yellow, the chest,

sides, and flanks longitudinally flecked with grayish broM ii.

22. PVROCEPHALU.S ABINGDONI, new species.

Specific characters.— ^m\\\-Av to F. carolemis, Eidgway, in color of

back, etc., but red of under parts very different—flame scarlet or

orange-chrome instead of vermilion. (Female and young unknown.)
Adult male (type, No. 116131, U.S.N.M., Abingdon Island, Gala-

pagos, April 16, 1888; C. H. Townsend).—Pileum intense scarlet or

scarlet-vermilion, paler, more orange-red, on forehead; entire under
parts orange-red ("orange-chrome"), the under tail-coverts paler,

inclmiug to salmon-color; ear-coverts, hind neck, back, etc., clove-
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brown (very nearly same color as in P. carolensis). Length (skin),

4.95; wing, 2.55 (?)* ; tail, 2.10 (?); exposed culmen, 0.48; widtli of

bill at base. 0.23; tarsus, 0.75.

Another adult male (No. 116135, U.S.N.M., same date, etc.) is similar,

but has the pileum deeper red (intense vermilion) and the fore neck and

chest slightly tinged with vermilion. Exposed culmen, 0.45; width of

bill at base, 0.25; tarsus, 0.73. (Wing and tail too imperfect for meas-

urement.)

An adult male from Biudloe Island, in Dr. Baur's collection, is simi-

lar in color of back, etc., to these Abingdon examples, but the under

parts are very different, the anterior half being pure scarlet and the

posterior half, very abruptly pale saturn-red. The bill is also extremely

narrow. Whether the differences are of an individual character or char-

acteristic of the locality can not be determined from oidy one specimen.

Measurement.—Length (skin), 4.40; wing, 2.48; tail, 2.12; exposed

culmen, 0.40; width of bill at base, 0.20; tarsus, 0.67.

PYROCEPHALUS DUBIUS, Gould.

Pyrocephalus duMus, Gould, Zool. Voy. Beagle, Birds, 1841, 46.

Pyrocephalus nanus, Auctokum, part, not of Gould.

Pyrocephalus minimus, Eidgway, Proc. U. S. Nat. Mus., xii. No. 767, p. 113, in text,

Feb. 5, 1890 (Chatham Island, Galapagos).

This very distinct form was separated by me, provisionally, from P.

nanus, as P. minimus, in the paper above cited, without being described

in detail. The fourteen specimens subsequently received bring out

very strongly its distinctive characters, and show it to be very different

indeed from P. nanus and its nearer allies, from which, in any plum-

age, specimens may be distinguished at a glance. The different plum-

ages represented in tlie series before me may be described as follows:

Specific characters.—Decidedly smaller than P. nanus Gould and

other Galapagoan forms; adult male with lower parts conspicuously

paler and duller red than pileum; back, etc., lighter and browner

than in other forms; adult female with conspicuous superciliary stripe

and under parts deep ochraceous-buff', the throat paler, but scarcely

approaching white.

Habitat.—Chatham Island, Galapagos.

Adult male (No. 72, coll. Dr. G.Baur, Chatham Island, June 18,1891).—

Entire pileum glossy dark vermilion, exactly as in other forms; lower

parts pale scarlet, deepest on breast, much paler on throat, and still

more so on chin, which inclines to reddish white. Lores, ear coverts,

and upper parts in general deep brown (intermediate between "seal"

and "clove"), decidedly lighter and browner than in other forms; tips

of wing coverts, edges of secondaries, and whole of outer tail-feathers

paler, inor(5 grayish, brown. Length (skin), 4.35; wing, 2.23 j tail, 1.90;

exposed culmen 0.38 ; tarsus, 0.65 ; middle toe, 0.35.

* The molt is nearly completed, but the longest xirimaries and rectrices may nob

be fully grown.
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Nearly adult male (^o. "B," coll. Dr. G-. Baur, Chatham Island,

June 10).—Mucli like the, fully adult male, as described above, but red

of pileum paler afid mixed with many partly brown feathers, that of

under parts very much paler (deep salmon-color, very much paler on

chin and throat), and u^jper parts decidedly lighter warm grayish

brown. Wing, 2.28; tail, 2.05; exposed ciilmen, 0.30; tarsus, 0.05;

middle toe, 0.35.

Adult female (No. 03, coll. Dr. Gr. Baur, Chatham Island, June 17).

—

Forehead and broad superciliary stripe, extending from nostrils to

occiput, ochraceous-bufif; rest of pileum nearly same color, but broadly

streaked with deep hair-brown, these streaks so broad on hind part of

crown as to nearly co'nceal the buffy edgings. Ear-coverts, hind neck,

back, scapulars, and lesser wing-coverts uniform hair-brown, the

rump, upper tail-coverts, and broad tips of greater and middle wing-

coverts paler and tinged with buffy; secondaries edged for terminal

half with pale buffy grayish, and broadly- margined at tips with buffy

grayish white. Malar region, cliin, and throat pale buff", deeper later-

ally; rest of under i)arts deep buff, becoming rather clearer and
brighter posteriorly, and everywhere devoid of the least trace of

streaks. Length (skin), 4.25; wing, 2.21; tail, 1.88; exposed cubnen,

0.38; tarsus, 0.05; middle toe, 0.32.

Immature male (No. 123, coll. Dr. G. Baur, Chatham Island, June
25).—Much like the adult female, as described above, but top of head
nearly uniform grayish brown, like back, though showing indistinctly

defined broad streaks of darker and lighter, with a few concealed

briglit yellow spots on center of crown; anterior part of forehead and
superciliary stripe, however, deep buffy, as in the female; buff' of

under parts deeper and yellower. Length (skin), 4.25; wing, 2.30;

tail, 1.92; exposed culmcn, 0.39; tarsus, 0.03; middle toe, 0.38.

The adult male described is the brightest colored one in a series of

eight, the remainder being more or less paler scarlet beneath. This

conspicuous difference of intensity between the red of the pileum (which

is exactly as in other forms) and that of the lower parts is, next to the
small size, the most striking character of the present species.

Two other females in Dr. Baur's collection differ from that described

in having an appreciable (though in case of one very faint) yellow tinge

to the posterior under parts.

Another immature male, also in Dr. I>aur's collection, is (piite

decidedly yelloM'ish on the posterior lower parts, the under tail-cov-

erts and malar region being nearly maize-yellow.

There can be little doubt, I think, that Gould's Pyroceplialus dubius

was based on a female or immature male of this form, but the question

can be determined positively only by examination of the type, now in

the British Museum. The original description certainly fits the female
very well, and the measurements of the type, recently made for me by

Proc. N. M. 94 24
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Dr. Sclater, indicate a very small bird—smaller, in fact, than the small-

est in the series of sixteen specimens from Chathanj Island.

Dr, Sclater's measurements are materially different from those given

by Gould, as the following will show. For convenience of comparison,

the fractions of the latter are changed from duodecimals to decimals;

Measurements of Pyrocephalus dubitts.

Autliority.



DESCEIPTIONS OF SO:\[E XEW BIRDS FROM ALDABRA,
ASSUMPTION, AND GLORIOSA ISLANDS, COLLECTED
BY DR. W. L. ABBOTT.

By Robert Ridgway,
Curator of the Department of Birds.

In the last volume of these Proceedings* descriptions were published

of seven new species of birds t collected by Dr. W. L. Abbott on the

above-mentioned islands, an eighth new fovm| having been later char-

acterized in The Auk. § Other species in Dr. Abbott's collection were

identified with forms already described, though some of them were

doubtfully determined, no specimens of the birds they were supposed

to represent being available for comparison. Duplicates of some of

these were sent to Prof. Alfred Newton, who has made a special study

of the birds of the Madagascar subregion. Prof. Newton has kindly

informed me that they are in reality new forms, and has most generously

sent me specimens of the species to which I had referred them in order

that I might see wherein they were different. I am thus under the

necessity of describing six more new birds which have been brought

to light by Dr. Abbott's careful explorations.

A more elaborate jjaper on the avian fauna ofthese interesting islands,

together with the Seychelles, Amirantes, etc., based primarily on Dr.

Abbott's collection, but including also the results of the work of previ-

ous collectors, is nearly completed ami will in due time be published.

1. ZOSTEROPS ALDABKENSIS, new species.

Specific ckaracters.—Similar to Z. paJpehrosa (Temminck), but

supraloral region (sides of forehead) distinctly orange-yellowish, under

parts with yellow of chest extending farther backward and tinging the

median line of the belly; chest and sides less tinged with gray (some

specimens having instead a faint brownish wash), and under tail-coverts

* Proc. U. S. Nat. Mus., xvi, pp. .597-600, No. 953, published August 16, 1893.

ilxocinchi madagascaricmiis rostrata, Buchan;/u aldahnina, Foiidia aJdahrana, Bou-

getiuH aldabranus, Ihis al>hotti, Suhi abbotti, aud Turtitr satiiratus.

XBougeiius abhotti.

\STlie Auk, January, 1894, p. 74.

Proceediiies of the U. S. Natiouiil Museum, Vol. XVII—No. 1008.
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very different in color from cliest (varyin g from maize- to chrome yellow,

the throat beiug canary-yellow).

^rt&/^«/.—Aklabra Island. (Type, ]S"o. 128702, U.S.N.M., $ ad.,

Aldabra Island, October 3, 1892; Dr. W. L. Abbott.)

3Ic((sur€ments of type.—Length (before skinning), 4.25; wing, 2.12;

tail, 1.G2; exposed culmen, 0.35; tarsus, 0.70; middle toe, 0.37. "Upper
mandible, black; lower, leaden; feet, leaden; irides, light brown."

(Abboj't, MSS.)

2. ZOSTEEOPS MADAGASCARIENSIS GLORIOSiE, new suT)speci<is

Characters of .suhsjyeelcs.—Very similar to true Z. madagascariensis

(Gmelin), but larger (?), upi^er parts less vivid olive-green, and under

tail-coverts brighter yellow.

Habitat.—(^\ox\o^i\ Island. (Type, No. 128706, U.S.N.M., 9 ad.,

Gloriosa Island, January 25, 1893; Dr. W. L. Abbott.)

Measurements of tyjje.— Length, (before skinning), 4.50; wing, 2.17;

tail, 1.4*^; exposed culmen, 0.40; tarsus, 0.G5; middle toe, 0.38. "Bill,

black; base of lower mandible, leaden; irides, pale brown; feet, leaden."

(Abbott, MSS.)

Having only one specimen of true Z. mada/jaseariensis for compari-

son, I am not quite satisfied of the pro^jriety of separating the Ghn-i-

osa bird, which I do more in deference to Prof. ISewton's views than

to my own convictions.

3. CINNYRIS ALDABRENSIS, new species.

Speeife characters.—Similar to C. sonimanga (Gmelin), but pectoral

band much broader and bright maroon-bay instead of chestnut; sooty

breast-patch much more extensive, reaching, medially, to middle of

belly; sides and flanks light yellowish gray, and lower belly very pale

sulphur-yellow (whole belly canary-yellow in C. soinmanga). Female

much grayer above and darker below, anteriorly, than that of C. soni-

manga.

Habitat.—Ahlahr.i Island. (Type, No. 128073, U.S.N.M., $ ad.,

Aldabra Island, October 1, 1892; Dr. W. L. Abbott.)

Measurements of type.—Length (before skinning), 4.36; wing, 2.10;

tail, 1.50; exposed culmen, 0.70; tarsus, 0.65; middle toe, 0.40. "Bill

and feet black." (Abbott, MSS.)

4. CINNYRLS ABBOTTI, new species.

Specific characters.—Simihir to C. aldabrensis, but with under parts

posterior to maroon-bay pectoral band almost entirely sooty black, with

flanks more or less extensively light yellowish gray; upper tail-coverts

glossy violet-black, tipped with metallic greenish blue. Female simi-

lar to that of C. aldabrensis.

i?«&itot—Assumption Island. (Tyi)e, No. 128680, U.S.N.M., S ad.,

Assumption Island, September 18, 1892; Dr. W. L. Abbott.)
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Measurements of type.—Length (skin), 3.90; wing, 2.22; tail, 1.62;

exposed ciilinen, 0.70; tarsus, 0.07; middle toe, 0.40.

5. CENTROPUS 1N8ULARI.S, new species.

Specific characters.—Quite identical in nuptial plumage witli G. toulou

(Miiller); in other plumages, however, very much paler, the posterior

under parts barred with pale brownish buff and dusky, in nearly eqnal

quantity (uniform greenisli dusky in corresponding plumage of C.

toulou.)

Habitat.—Aldabra and Assumption islands. (Type, No, 128715, U.

S.N.M., 5 ad., Aldabra, October, 1892. " Upper mandible, horny browni

;

lower pale horny ; irides, red; feet, bluish black." (Abbott, Msy.)

Measurements vary so, both in this form and in G. to ulou, that I have

been unable to derive any satisfactory character from them. The pres-

ent bird appears, however, to liave almost invariably smaller feet than

G. toulou, as the following measurements show:

Measurements of Centropus iotdoti.

Museum and f«^
"""''^''^-

age.





A REVISIOK OP^ TITK FISHES OF THE SUBFAMILY SEliAS-

Tm.E OF THE PACIFIC COAST OF AMERICA.*

By Carl, H. Eigenmann and Charles H. Beeson.

The primary object of the present paper is to present analytical

keys, synonymy, and bibliography of tlie viviparous genera of Pacific

SebastintX3. For the sake of convenience the oviparous genera of

Sebastinie have also been added. The Seorp;enid;e fall uaturally into

two groups or subfamilies: the tropical Scorp;eninie with twenty-four

vertebrse, of which Scorpiena is found in all tropical seas 5 and the

much more numerous Sebastina; inhabiting both of the temperate and

both of the colder zones, and which invariably have an increased num-

ber of vertebra'. AVhile this subtamily has a wide distribution, the

number of species found in the ncn-th temperate regions of the Pacific

Ocean is much larger than that of all other regions combined.

The Scorp:euin;e in the region covered by this paper are all shore

fishes in the most restricted sense of the word. The Sebastin;e, on the

other hand, are rarely found in less than 100 feet of water, except

while young, and much more frequently are found in a depth of GOO

feet. Some of the species live in more than twice this depth. The
horizontal as well as vertical distribution of any giv^en species is usually

quite limited; but a single species, SehastosomHs ruber, seems to range

from San Diego to Alaska, and only one s[>ecies, Sehastolohus inacrochir,

a deej) sea form, is found off the coasts of both Japan and the United

States. The widest range is that of Sehastomus capensis, found in

Chilean and Cape seas. The following notes by Prof. Eigenmann on

the habitat of the San Diego s[)ecies describe their vertical range :t

TI113 luembeis of this family ' " ' seem to live at definite depths, and ou bot-

tom peculiar to each species or groiip of species. This does uot imply that their

distribution is uavrowly limited, but that a given species may or may uot be found at

anj^ point within the limits of its habitat, as the peculiarities of the bottom at a

The classification adopted by the authors of this paper is based on their own
peculiar interpretation of the importance of certain structural characters. The

arrangement and nomeuclatux'e proposed will uot be, at present at least, followed in

the Natiomvl Museum.—EoiTOR.

tProc. Cal. Acad. .Sci., 2nd ser., iii, 1890, 11 p.

Proceedings of tlio U. S. National Miiseuiu, Vol. XVII -N"o. 1009.
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given depth are fitted for it or not. To this cause is to be attributed, in jiart, the

fact that so many northern forms have but lately been added to the fauna of San

Diego, and that a given siieeies may be caught for several days iu succession, and

then not appear again for some time. As the different rock-cod boats have found

new conditions, even within a few hundred yards of their usual fishing grounds,

they invariably have brought novelties. Thus on one day, S. prorlger [= macdoiiahli],

rufus, eos and vielanostomus * ' * were all brought by one boat which had acci-

dentally found now conditions. [All were new to science.] * * * iS. ruhtr ;\\\(l

hris are fre(]ueutly associated, while ruhririnctus, clomjatus, chlorostictun, constellatus,

rosaceun, vesUlaris, chri/somelas and aerriceps form another group.

The Sebastinro are seeininjily as abuudant on the coast of Japan as

they are on the coast of the United States. Few species extend

fnrther sontli than the boundary of tlie United States and they are

entirely absent from Mexico ami other tropical coasts, but reappear

on the coast of Chile in Sehastomus oculatus, which is synonymous

with iS. capcnsis of the Cape seas.

We have examined most of the American species, but none of the

Japanese forms. We are fully aware of the hazardous nature of

attempting a generic subdivision of a large number of species when a

good percentage of the whole number is not available for study, and

especially when the absent members practically all belong to a partic-

ular region; but an examination of the skeletons of a large number of

species warrants us, in the absence of other evidence,* to considerably

increase the number of genera heretofore admitted. The condition of

the i^arietals has been taken as the primary character for generic

division and the constant presence or absence of certain cranial spines,

associated with a number of minor characters, have been drawn upon
to furnish definitions for the genera heretofore united under the names
Sehastodes, Sehastomus, Sehastosomus, and Sebastichthys.

The cranial spines used in generic definitions are located as follows •'

(1) The preocular is the continuation of the upper posterior angle of

the prefrontal into a spine. It is usually present. (2) The supraocu-

lar, (3) the postocular, and (4) the tympanic are always near the outer

border of the frontal. The last of this series of sj^iiies always over-

arches a nuicous pore and is present and homologous throughout the

group. The postocular, on the other hand, is absent in several genera.

(5) The coronals are also on the frontals, but nearer their middle and

directly in front of the parietal ridges. They are developed in but few

species. There seems to have been a confusion of this name in the

Scorpamina^ and the spine called coronal in Soorpwna does not seem

homologous with the spine called coronal in Auctospiim, which lias just

been described. (0) The parietals (occipital of Jordan and Gilbert), as

their name implies, are on the parietal bones and form the spineat the

end of tlie ridge running near the middle of these bones. (7) Tlie

nuchals are nuich less constant and their taxonomic value consequently

much less than that of the other spines. They are formed by the

transverse division of the parietal ridges.
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This revision is based:

(1) On a collection made by Prof. Eigenniann dnring a three years'

stay in California. Many of the species were here examined in hirge

nnmbers as they were bronght to the markets. Collections were made

at San Diego, Cortes Bank, Monterey, and San Francisco. A nearly

complete series of these were presented to the National Musenm.

(2) On many of the specimens collected by Jordan and Gilbert,

which now belong to the ISTational Mnsenm and to the Indiana Uni-

versity.

(3) A series of sknlls and skeletons belonging to Mrs. Eigenmann's

collection formed the basis for the classification into genera.

We are indebted to Dr. G. Brown Goode for the use of species

belonging to the National Mnsenm and not otherwise accessible to us.

To Messrs. Gilbert and Test Ave are indebted for examinations of

otherwise inaccessible specimens, and to Messrs. Gill and Jordan for

suggestions and criticisms.

HISTORICAL NOTE ON THE VIVIPAROUS G-ENBRA.

The species of Sehastodes, Sehastichthys, eta., were origiu^Uy included

in the long known genus Sebasfcs. Dr. Gill first distinguished between

genera in the following historical sequence:

1. Scbastodes, Gill, Proc. Phila. Acad. Sci., 1861, p. 165 {Sebasfes pauoispinis, Ayrks).

2. Sebastichthys, Gill, I. c. 1862, pp. 278, 329 {S. nigrocinctus, Ayres, type ; -S. nebulosus,

Aykes, S. anriculaiusj Gikard, S. oceUatus, Cuvier, S. JieUomactiJatua, Ayres, S.

melanops, Girakd, aud S. rosaceus, Ayres.

3. Seb(tiitoso)itus, Gill, /. c. 1864, pp. 59, 147 {S. mdanops, Giraro), to inchide also

Sebastosomiis pinniyer, Gill.

4. Sebastomus, Gill, I. c. 1864, pp.59, 147 {8. rosaceus, Gikard).

In the last paper quoted. Dr. Gill says:

111 conclusion, the genus Sebasfichtliys includes at least three genera. The Sebas-

tichthjis nUjroc'mctas is somewhat related to Scorpwna, and is distinguished hy ele-

vated, serrated coronal [parietal] crests. Other California species represented by

the Sebastes melanops, seen hy luc, differ so mucli that they may be separated and

combined for the present under a genus Scbastosomns, of which the Sebastes melanops

of Ayres may be taken as the type. 8till others, distinguished by the texture of

the bones of the skull, armed orbital ridges, prefrontals, etc., and represented by

Sebastes rosaceus, Girard, may be named Sebastomus.

In 1880 Jordan and Gilbert* retained Sehastodes as a distinct genus,

but united all the other known siiecies under the name iSebastichthys,

retaining Seba^tosomus as a subgenus.

These genera, Scbastodes, Sebastichthys, Sehastosomus, Sebastomus,

were again united by Jordan and Gilbert t in 1882, uiider the generic

name Scbastodes, with the remark, "the sijecies differ greatly in form

of armature, but the genera based. on these differences intergrade too

closely to be worthy of retention."

*Proc. U. S. Nat. Mus. in, 1880, p. 287 (1881).

tBuU. U.S.Nat. Mus., xvi, 1883.
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Ill 1885 Dr. Jordan* again separated the genns Sehasiodcs from the

other species which lemained united under tlie name Sehastichfhys,

More recently Eigenmann,t after describing S.goodei, remarked "the

genns Sehastocles will either have to be merged with SebasUchthys or

the latter divided into other genera." The material for this further

division was not at hand at the time and Sehastodes was adopted as

defined by Jordan and Gilbert. The present examination of skulls has

shown that the intergradation of the armature of the head noticed by
them is of secondary importance only, and largely due to their arrange-

ment of the species to emx)hasize this intergradation in armature, and

that, as soon as the large number of species are separated on the more

essential relation of the parietals to the supraoccipital, the intergrada-

tions largely vanish, and the groups originally defined by Gill come to

the foreground as valid genera, with the addition of several other

genera. An outline of the classification, here more fully treated, was

published by us in the American Naturalist for July, 1893.

The interrelation of the various genera is complex. Our conception

of it may be illustrated by the following diagram, the genera with

united i)arietals being marked with an asterisk.

Sebasticlithys*

Acutomentum*

Auctospina.

Pteropodus Sebastomus

Sebastodes

Sebastosomus*

Primosnina*

The last general account of these fcn^ms to appear was that of Jordan

and Gilbert in the Synopsis of the Fishes of ISTorth America. At
that time only about 30 species were known. Since then about 20

species have been described. This large increase in tlie number of

known species, and the observed incongruity of grouping were the

chief agents leading to the i^resent revision, which we hope to be a

step in the right direction. The synonymy is all simple, and the species

have been for the most jiart well described. We have therefore omit-

ted any further discussion of the former and confined the descriptions

to the keys.

*Cat. Fish. N. Am., 1885; Rept. U. S. Comr. of Fish and Fisheries, 1884 (1885).

tProc. Cal. A('m\. Sci., 2n.l ser., iii., p. 12, 1890.
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ANALYSIS OF THE I'ACIFIC COAST GENERA OF SEBASTIN.K.

. Vertebrae 27 or more - - (SEUASTiNyE).

h. Dorsal spines 14-16; the lower pectoral rays thickened, unbrauchiid, and pro-

duced; ventrals directly uuder pectorals. Siiborbital stay

strong, spiniferoiis Sebastou )i5us, I.

hh. Dorsal spines 13 ; A^ertebras 27.

c. Palatines with teeth. Lower pectoral rays nnbranched, their tips projecting.

(I. Parietals meeting above the supraoccipital,* except sometimes \i\ Primo-

spina.

V. ,) a.ws ef|iial ; head narrow above; liigh and prominent cranial keels end-

ing in spines. Preocnlar, supraocular, tympanic, and parie-

tal present. Gill-rakers usually short, spatulate or clavate,

their broadened tips spiniferous. Scales usually very

strongly ctenoid; accessory scales numerous; suborbital

stay directed obli(iuely downward and backward; second

anal spine much heavier than and at least as long as third.

Body short and deep, back arched, mouth verj"- large but

rather narrow, head heavy. Inter- and sub-opercle without

spine. Brauchiostegals and lower jaw naked. Three or

four large pores along each ramus of the lower jaw. Species

usually with cross bands Sebastichthys, II.

ee. Lower jaw much projecting; head broad, skull usually convex; cranial

ridges when preseut usually low. Gill-rakers very long and
slender ; scales usually smooth, few if any accessory scales.

Brauchiostegals and lower jaw scaled. Pores of lower jaw
concealed except in some species of Acutomentum.

f. Preocnlar spines well developed. Peritoneum black.

(J.
Postocular spine present. Supraocular, tympanic and occi2)ital spines

well developed. Second anal spine stronger and usually

longer than the third. Symphyseal knob strong, projecting

forward. Dorsal low. Lower pectoral rays normal, not

thickened. No spines on inter- and sub-opercles. (Mandi-

ble and maxillary scaled) Acutomentum, III.

gtj. Postocular sjiines not developed. Supraocular and tympanic some-

times present, always concealed by the skin. Occipitals

ending in spines or not. Interorbital wide, convex. Lower
pectoral rays thickened, their tips projecting beyond the

membrane. Bones of the skull striate and pitted. Mouth
small, narrow. Spines on inter- and sub-ojiercle sometimes

present. Peritoneum black Pkimospina, IV.

ff. Preocnlar without spine; skull smooth, without spines. LoAver pec-

toral rays normal. No spines on inter- or sub-opercle. Per-

itoneum usually white Sebastos( )mus, V.

dd. Parietals separated by the supra occipital.

t

/(. Cranium with parietal ridges ouly. Lower jaw much projecting,

entering the i)rolile; a prominent symphyseal knob directed

forward. Head broad, convex. Interorbital convex, nearly

smooth. Lower pectoral rays normal ; no spines on inter-

and sub-opercles. Exposed brancliiostegals, maxillary and

mandi))les densely scaled. Pores of lower jaw concealed

by the scales Sebastodes, VI.

*See Sehastomus cereus and elongatus.

t Except in orctis and sometimes in elongatus.
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lili. Cranium with many ridges all ending in spines. Branch iostegals

(except in A. aurora, S. 2>roriger, and S. rufus) and nsiially

the lower jaw naked. Pores of lower jaw, except in Aiictu-

spina, very large, conspicuous, slit-like,

i. Postocular and tympanic spines both present. Lower pectoral

rays thickened (except in Sehasfomus riifns). Interopercle

and suhopevcle usually with spines.

j. Coronal spines, nuchal spines; a spine helow, another in front

of eye Genus. (?) (single species MATZunAH.K), YU.

jj. Coronal spines not developed Sehastomu.s, VIII.

a. Postocular spine not developed ; interopercle and subopercle

each with a spine at their approximated corners.

h. Coronal spines not developed ; lower pectoral rays usually

thickened; interorbital usually with a groove in Its middle.

The large pores (4) along each ramus of the lower jaw open.

Maxillary, mandible, and brauchiostegals usually naked or

with minute embedded scales Pteroi'ODUS, IX.

/.:A;. Coronal spines developed; interorbital with amedian ridge;

gill-rakers long; lower pectoral rays normal, not thickened

and fleshy. Pores of lower jaw (in auricitlatns) entirely

closed by a thin membrane Auctospixa, X.

CO. Palatines without teeth. Preocular, supraocular, postocular, tympanic,

parietal, nuchal, and coronal sjiines developed. Suborbital

stay with a sharp spiniferous ridge Sebastopsis, XI.

I. Genus SEBASTOLOBUS, Gill.

Sehastolobus, Gill, Rep. Smithsonian Institution, 1880 (macrochir).

Type.—Sebastes macrochir, Gunther.

This genus is known from two species found in deep water. It is

characterized by the position of its ventrals and by the peculiar sliape

of its pectorals. The upper rays are the longer and the lower five are

thickened and prolonged beyond the membranes much as in many
species of PteropodifS, Sehastichthys, and other genera.

ANALYSIS OF THE SPECIES OF SEISASTOLOBUS.

a. Second anal spine one-seventh of the length; highest dorsal spine, 21 in the

head; eye 1^ times as long as snout; a large black spot on the posterior half

of the spinous dorsal, and another between the anal spines. D. XV, C-9; A.

Ill, .5. Lat. 1, ca. 45 (Giinther) macuochir, 1.

aa. Second anal spine one-fifth of the length; highest dorsal spine three in head; eye

twice as long as snout; a dark blotch on membranes between first and third

dorsal spines, and one from sixth to eleventh spine (Beau) alasoanus, 2.

1. SEBASTOLOBUS MACIiOCHIR (Giinther).

Sebastes macrochir, Gunther, Ann. Mag. Nat. Hist. (4), xx, 434 (Japan); id.,

ChaUcncjer shore fishes, p. 65, pi. xxvii, 1880 (Inland Sea of .Japan, olf Inosima,

345 fathoms). This species, first described from Japan, has been found to

be quite abundant oft" the coast of the United States.

2. SEBASTOLOBUS ALASCANUS, Bean.

Sebastolobns alascanus, Bean, Proc. U. S. Nat. Mus., xili, 1890, p. 44 (1891). (Off

Trinity Island, West Long. 154", North Lat. 56^, at a depth of 159 fathoms.)

It is probable that this is only the young of macrochir.
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II. Geuns SE B ASTIC HT H Y S , Gill.

Sehasticlithjis, Gill, Proc. Acad. Nat. Sci. Phila. 1862, p. 278 (iiigrocinctus).

Sebastichthi/s, Jordan and Gilbert, Proc. U. .S. Nat. Mus. iii., 1880, p. 287 (sp.)

(1881).

Type.—Sebastes nigrochictus, Ayres.

When originally delinino- it Dr. Gill included in this genus tiie types

which he afterwards* separated under other generic names. As here

understood it comprises three species which are well separated from all

other related genera by the prominent characters set forth in the key.

The parietals in all three species cover all but a small postei'ior part

of the supraoccipital. A fourth species which I have not seen {(liploproa)

seems to form an aberrant member of the genus.

ANALYSIS OF THE SPECIES OF SE15ASTICHTI1YS.

a. Gill-rakers short spatulate or clavate, tlieir broadened tips spiniferous. Lower
I)ectoral rays thickened and fleshy. Sides with cross bands.

/*. Cranial ridges very rough, spinous; frontals with high crests between the eyes

which sometimes end in coronal spines. Orange red, with 5 jet black ver-

tical l)ars. A. Ill, 7; D. XIII, 1,5 nkjuocinctus, 1.

hh. Cranial ridges smooth; frontals without crests.

c. Scales of head ctenoid; cranial ridges very high, their s])ines isolated, high
and heavy. Nuchal spines distinct from parietal spines. Dark olive, with
about 7 oblique black cross bands. A. Ill, 5; D. XIII, 13 serriceps, 2.

cc. Scales of head cycloid; cranial ridges very low and long, the spines slender,

acute. No nuchal spines. Pink or rose red with brilliant crimson cross

bands ruurivinctus, 3.

ua. Gill-rakers long, slender, the longest half length of eye. Lower pectoral rays

not enlarged.

d. Premaxillaries produced on each side ofmedian line, forming two forwardly-pro-

jecting deutigerous lol)es in the deep eraarginatiou, between which fits the

tip of the mandible. Preorbital one-third pupil, with two strong diverging
spines. Eye larger, 3-3^ in head; intcrorbital, 1| in orbit, slightly concave.

Longest dorsal spine, 2^ in head. Second anal spine longer and stronger than
third, 2|-3 in head. Scales large, minutely spinous, and readily deciduous,

very small and cycloid on maxillary, mandible, and breast. Fin membranes
thick and scaled. Uniform rose-red above, bright silvery below, sparsely

black-punctate. Peritoneum jet black. Spinous dorsal with dusky margins,
the fins otherwise unmarked. Depth, 2f ; head, 2i. D. XIII, 12 or 13; A. Ill,

7 ; tubes, 35 (Gilbert) diploproa, 4.

1. SEBASTICHTHYS NIGROCINGTUS (Ayres).

Sebastcs nujrocinctus, Ayres, Proc. Cal. Acad. Sci., ii, 1859, pp. 25, 217, fig. 64.

ScbastichtJnis n'Kjmcinctns, Gill, Proc. Acad. Nat. Sci. Phila., 1862, pp. 278,329.—
Jordan and Gilbert, Proc. U. S. Nat. Mus. in, 1880, p. 455 (1881) (Pnget
Sound, Monterey Bay).—Jordan and -loUY, Proc. U. S. Nat. Mus. 1881, p.

7, IV (1882) (Monterey and Pnget Sound).—Jordan and Gilbert, L c, p.
59.—Bean, /. c, p. 264 (Pnget Sound, Vancouver Island); Proc. U. S. Nat.
Mus. VI, 1883, p. 360, (1884), (Near St. Mary Island, Alaska).—Jordan, Cat.

Fish. N. Am., 1885, p. 108 (California).

Sebasiocles nigrocincfiis, Jordan and Gilbert, Syn. Fish. N. Am., p. 677, 1883,

(San P'rancisco to Vancouver Island).

—

Eigenmann and Ekjenmann, Ann.
N. Y. Acad. Sci., 1892, p. 355 (Monterey. San Francisco. Pnget Sound).

Habitat.—Monterey to Alaska. Pare.

*Proc. Acad. Nat. Sci., Phila., 1863, p. 147,
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Tbe spines of the crauiuiii in this species are as liigli as those in

serriceps. To those of serriceps are added median frontal ridges.

Witli age tlie spines, as well as the frontal ridges, becoiiie broken into

a large nnmber of tnbercles or spines so that the individuals of the

pijiiuary spines can hardly be separated from each other. The frontiil

ridges in this way sometimes give rise to a tubercle corres})onding in

position to the coronal spines of Auctospina. TIk^ mucous canal

system is very highly developed in this species. The specimens exam-

iued are from San Francisco aud Monterey.

2. 8EBASTICHTHYS SEKRICEPS, .Tor dan and Gilbert.

Schastichthys scrriveps, .Johi>an and Gilukrt, Proc. U. S. Nat. Mus. in, ISSO, ji.

38 (1881) (Sauta Cataliua; Santa Barbara); op. cit., p. 4.'35 (San Francisco,

Monterey, Santa Barbara, San Pedro, San Diego).

—

Jokuan and Jouy,

Proc. IT. S. Nat. Mus. iv, 1881, p. 7, (1882).—Jokdan and Gilhert, I. c, p.

.59 (San Diego to San Francisco).

—

Jordan, Cat. Fisli. N. Am., p. 108, 1885

(name).

—

Eigenmann and Eigenmann, Notes, San Diego Biol. Lab. i, p. 7,

1889 (San Diego).

Selmstodcs scrriccjjs, Jordax and Gilbert, Syu. Fisli. N. Am., p. 67(5, 1883 (Sau

Francisco to Cerros Island).

—

Eigenmann and Eigenmann, Proc. U. S. Nat.

Mus. XV., 1892, p. 168 (1893), San Diego); id., Ann. N.Y.Acad. Sci., 1892, 3.")5

(San Diego, Cortes Bank, San Pedro, Santa Barbara, Monterey, San Fran-

cisco).

Hahita r.—San Diego to San Francisco.

This is one of the smaller species and is abundant in shallow water.

On tlie Cortes Bank I have taken it in 15 fathoms.

3. SEBASTICHTHYS RUBKIVINCTUS, .Jordan and Gilbert.

Sebastichthys rubririnctiis, Jordan and Gilhert, Proc. U. S. Nat. Mus., in, 1880,

p. 146 (1881), (Monterey) ; op. cit., p. 291 (Santa Barbara, Monterey, San Fran-

cisco) ; op. cit., p. 455

—

.Jordan and Jouy, Proc. U. S. Nat. Mus., iv, 1881, p. 7

(1882), (Monterey)

—

Jordan and Gilhert, /. c, p. 57

—

Eigenmann aud

Eigenmann, Notes San Diego Biol. I^ab., i, ]>. 7, aud ii, p. 1. 1889 (Sau

Diego).

Sebastodes rubrivinctus, Jordan and Gilbert, Syn. Fish. N. Am., p. 670, 1883

(Santa Barbara to Monterey)

—

Jordan, Cat. Fish. N. Am., p. 108, 1885

(name)

—

Eigenmann aud Eigenmann, Proc. II. S. Nat. Mus., 1892, i>.
167

(San Diego) ; id., Ann. N. Y. Acad. Sci., 1892, p. 355 (San Diego, Cortes Bank,

Sauta Barbara, Monterey).

Habita'p.—San Diego to Monterey.

This species is only occasionally taken. The specimens examined

are from San Francisco, San Diego, aud Cortes Bank.

4. SEBASTICHTHYS DIPLOPROA, Gilbert.

Sebasiidithjis diploproa, Gilbert, Proc. U. S. Nat. Mus., xiii, 1890, p. 79 (1891),

(coast of California, south of Point (lonceiitiou).

Sebantodes (Zijj%>rort, Ekjknmann and Eigexaiann, Ann. N. Y. Acad. Sci., 1892,

p. 355 (Santa Barbara).

miUTAT.—Const of California, south of Point Coucejition.
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This species lias not been seen by us, and we place it in this genus

with some hesitation. Dr. Gilbert informs us that the parietals are

united.

III. Genus AC UT () M ENTir ^[ , E i ncman ii ii :xiul ISoosou.

AcKtoiiientum, Eigenmaxn and IJkkson, Aincr. Nat., July, ISito (oivf/is).

Tyi'E.—Sebdstodes oraliii, Aykes.

This genus is composed of about four species. While these agree

with each otlier in tlie technical characters distinguishing the genus,

they show considerable variation in other characters. A. iiielanostomus

ap])roaches Splxcstiehthys in shape of head and body. ^1. oralis, on the

other hand, is a compressed fish with narrow head. In this last spe-

cies the sharp chin from which the genus derives its nanu; is most

conspicuous.

ANALYSIS OK THK Sl'KCIES OF ACUTOMENTUiM.

rt. Muchal spines; skull wide, concave between the large postocular spines. Lin-

ing oi' mouth and of gill-cavity black. Short and deep; head heavy; mouth
large; lower jaw projecting, maxillary reachiug to below posterior border of

pupil. P^ye equal to snout, 3| in head. Interorbital 4f in head, preorbital 3

in orbit, with an anterior simple and a posterior many pointed spine. Maxil-

lary, mandible, preorbital, and snout scaly. Scales of opercle rather large;

scales of the sides very large; accessory scales few. Gill rakers 3i in orbit.

Dorsal spines very low, about 4 in head; anal spines graduated. Scarlet,

shading into madder brown or blackish red above the lateral line. Fins ver-

milion, the first dorsal, with its membranes, narroAvly black edged. All other

fius more or less black on distal half, the caudal most so. Head vermilion,

tinged with black. Head '31 in the total length; D. XIII, 13; A. Ill, 7;

lat. 1. 43 JIKLANOSTOMUIVr, 1.

aa. Nuchal spines or none; gill cavity dusky. Elongate. General appearance of .svii^fs-

iomus proriger. Head pointed, lower jaw projecting, maxillary reaching to

below posterior margin of eye, 2 in head. Interorbital slightly convex, Avith-

out ridges. Cranial ridges low, obscure, but all terminating in sharp spines;

pre- suyira- and postocular, tympanic and occipital spines present. Eye small;

orbit If in snout, 4| in head, l^ in interorbital. Preorbital i| of an orbital

diameter, with 3 retrorse spines below, the posterior the smallest; a retrorse

si>inejust below the orbit. Opercular spines simple and strong. Mandible,

nuixillaries, suborbitals, and entire snout scaled. Scales of the headsniall and

strongly ctenoid, those of the body larger. Outlines of spinous dorsal regu-

larly arched, the 4th and 5tli spines highest, 3 in the head ;
highest articulate

ray 3* in the head. Anal s]tines graduated, the second being stronger but

considerably shorter than the third, which is 5^ in the head ; highest ray 3 in

the head. Pectorals extending somevrhat beyond the ventrals. Peritoneum

black. Top of head and back chielly black, lateral line vermilion; a blackish

bana just below the lateral line becoming much wider forward and extending

on the sides below the fifth dorsal spine. A large opercular spot, a broad

band downward and backward from eye, a narrow one across cheeks below
the eye, lips and tip of lower jaw chiefly black; the rest of the head and sides

chiefly vermilion. Anal and ventrals Aermllion
;
jx-ctorals and caudal black-

ish; dorsals nearly black. Axils dusky. Head 3 in the total length ; depth

3|; D. XIII, 13i; A. Ill, 71 macdonaldi, 2.

(taa. No nuchal spine; skull couvexbetweeu thepostocularspines. Liningof mouth
i«id of gill-cavity pale. Cranial ridges low. Dorsa,l8 low.
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Lower spines of preopercle short and flat, the second not reaching base of third.

Highest dorsal spine 2^ in head. Oval, deep, compressed. Lower jaw with

an a(ut<^, antrorse syniphyseal knob. Preorbital narrow, with a sharp retrorse

spine. Gill raiders long, 1^ in orbit. Eye little longer than snout. Second

anal si^ine longer and stronger than third, 2^ in head. Maxillary and nian-

dil)le scaly. Peritoneum black. Head olivaceus, strongly tinged witli creamy

red, especially below ; membrane of both dorsals covered with many small,

round, black si>ots; similar spots usually ou the l)ody. Head 3; depth 2|; D.

XIII, 14; A. HI, 8; tubes 70 ovalis, 3.

hh. Lower spines of preopercle large, the second reaching beyond base of third.

Second anal spine enlarged, much stronger and longer than third, 2^ in head;

highest dorsal spine 2| in head. Caudal peduncle I the depth; maxillary

extending to middle of pupil, 2^ in head; interorbital space flat, 1^^ in orbit.

Eye 3i in head. Preorbital very narrow, lobate, but without spines. Scales

small, rough; those above lateral line much smaller than others and irregu-

larly disposed ; those on breast, snout, maxillary, and mandible smooth. Gill

rakers 2 in orbit. Dusky above, with faint traces of darker blotches along

back. A dark blotch on opercle, one on subopercle, and one on upper half of

axil. Top of head, including membrane of premaxillary, dusky. Spinous dorsal

with a dark marginal band; other fins, except pectorals, margined wnth

black, reritoneum black. Head 3j ; depth 3!; D. XIII, If); A. Ill, 8; tubes

50 [Gilbert] alutum, 4.

1. ACUTOMENTUM MELANOSTOMUM, Ei t,nmann and Eigenmann.

Sebastodes melanostomus, Eigenmann and Eiuenmanx, Proc. Cal., Acad. Sci. 2d

Ser,, III, p. 17, 1890 (San Diego); id. Proc. U. S. Nat. Mus., xv, 1892, p. 164,

(1893), (San Diego); id. Ann. N. Y. Acad. Sci. 1892, p. 355.

Sehastichthys infroiiiger, Gilbert, Proc. U. S. Nat. Mus., xiii, 1890, p. 81 (1891)

(coast of California south of Point Conception).

Sebastodes intronUjer, EiGENMANN and EiGENMANN, Ann. N. Y. Acad. Sci., 1892,

p. 355.

Hahitat.—Coast of California south of Point Conception.

2. ACUTOMENTUM MACDONALDI, Eigenmann and Beeson.

Sebastodes prorUjcr, Eigenmann and Eigenmann, Proc. Cal. Acad. Sci., 2d

Ser. Ill, p. 15 (San Diego), not S. proriffcr, Jordan and Gilbert.

Acntomentum macdonaldi, Eigenmann and Beeson, Amer. Nat., July, 1893 (San

Diego).

Habitat.—Off San Diego in 100 fathoms.

This species is known from a single specimen in tlie In ational Museum.

In general appearance it resembles S. prorigcr, with which it was for a

time confounded. The original description is reproduced in the key.

3. ACUTOMENTUM OVALIS (Ayres).

Sebastodes ovalis, Ayres, Proc. Cal. Acad. Sci., 1862, p. 212, fig. 65—Jordan and
Gilbert, Syn. Pish. N. Am., p. 660 (coast of California)—Eigenmann

and Eigenmann, Proc. U. S. Nat. Mus., xv, 1892, p. 163 (1893), (San Diego)

;

id., Ann. N. Y. Acad. Sci., 1892, p. 355 (San Diego, Cortes Bank, Santa Bar-

bara, Monterey).

Sehastichthys ovalis, Jordan and Gilbert, Proc. U. S. Nat. Mus., in, 1880, p. 143

(Monterey Bay); p. 455 (Monterey Bay, Santa Barbara)

—

Jordan and Jouv,



PROCEEDINGS OE THE NATIONAL MUSEUM. 385

Proc. U. S Nat. Mns.. iv, 1881, p. 8 (1882), (Monterey)—Jokdax and GiLUEnr,

I. c, p. 56; Jordan, Cat. Fish. N.Am., p. 107, 1885—EiGKNMANNaud Eigen-

MANN, Notes S.".n Diego Biol. Lab., i, p. 7, ami ii, p. 1, 1889 (San Diego).

Habitat.—San Diego to Monterey.

4. ACUT0M1:NTIIM ALUTUM, Gilbert.

Sebastichthys alntum, Gilbert, Troo. U. S. Nat. Miis., xiii. ISitO, p. 76 (18iU)

(coast of California sontli of Point Concei)tion).

Sebustodcs ahtfinii, Eigexmann and Eigenmaxn, Ami. N. V. Acad. Sci., 1892,

p. 354.

Hauitat.—Coast of Southern California.

This species seems to resemble aS'. riifus. If the p.iiietals are separate

it must be transferred to Scbastomn.s. The species is known from the

types only.

IV. Geniis PRIMO SPINA, Eigcnmann and I'ocson.

Prhnospina, Eigenmanx and Beeson, Amer. Nat., July, 1893 {iiii/stiiius).

TvPE.

—

Selasiichtltys mijstinus, Jordan aud Gilbert.

This genus is composed of only two variable species. The skull is

thick, and there is greater variation in the presence or absence of si)ines

in different individuals of the same species, than in any other genus.

Preocular spines are always developed, but supraocular and tympanic

si)ine are present in some individuals and not in others. The parietal

ridges end in spines in one species but not in tlie other. From this

genus as a center have been developed in one direction the genera

Sehastosomus, Sebastodes, and Sebasiomus. In another direction Ftero-

podns., AuctoHinna^ and still in another Acutomcntum and Sebastichthys

have become differentiated.

analysis of the spixies ok puimospina.

rt. Parietal ridges not terminating in spines. Oblong, depth 2f; slaty black, paler

below the lateral line ; sides more or less mottled mystixi's, 1.

((a. Parietal ridges ending in spines. OblDUg elongate, depth 3}; dull olive green;

sides with obscure rouud, rusty spots entomelas, 2.

1. PRIMOSPINA MYSTINUS (Jordan aud (Jilbert).

Sebdsles variabilis, Ayres, Proc. Cal. .\cad. Sci., i, p. 7, 18.14 (San Francisco).

[not of PaUas.]

Sebastodes i)U'1aii02)s, Ayres, Proc. Cal. Acad. S<i., n, p. 216 (in part).

Sebastichthys melanops, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p.

287.—EiGENMANN and Eigenmanx, Notes San Diego Biol. Lab., i, \k 5. aud

II, p. 1, 1889 (Cortes Bank, S.an Diego).

Sebastichlhys mysiiuus, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p.

455 (1881), (Puget Sound, San Francisco, Monterey, Santa Barbara, San

Pedro, San Diego).

—

Jordan and JouY, Proc. U. S. Nat. Mus., iv, 1881, p.

8 (1882), (Monterey, San Francisco).—Jordan aud Gilbert, /. c, p. 70.

—

Bean, I. c, p. 265 (Puget Sound).—Jordan, Cat. Fish. X. Am., p. 107, 1885

(California).

^*^ebafltodes mysiinns, Jordan ami Gilbert, Syu. Fish. N. Am., p. 659, 1883 (Puget

Sound to Sau Diego).—Ekjenmann and Eigenmann, Proc, U. S. Nat. Mus.,

Pr(^c. N. ISI. 91 25
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XY, 1892, p. 163 (1893), (San Diego); Ul., Ami. N. Y. Acad. Sci., 1892, p. 355

(San Diego, Cortes Bank, San Pedro, Santa Barbara, Monterey, San Fran-

cisco, Paget Sound).

Habit.vt.—San Diego to Paget Sound.

This species varies more than any otlier in its armature and in tlie

degree of convergence of the parietals, facts which lend weiglit to the

supposition that it is the central species about which the others are

grouped. The specimens examined are from San Francisco and show
the following variations:

IndiridiiaJ rar'ud'ionti in /';•(»( o.vjjudj m>/.slbiiis.

Catalogue
Iso. ofsiiecimen.

1085.

rd60.
1171.
1193.

1087.
1092.
1137.

1190.
1115.

Parietals.
Inter- and sub-opercular

spines.

Separate.
Joined...
....do..-.
....do....
...do....
Separate.
Joined I

I
Present.

do
I

Present ' do . ..

Separate ' do ' do ..

.

Slight Present.
Slight .

.

Slight ....do ...

Present i Present

.

Postociilar
spines.

Tympanic
spines.

Present
1 present
1 knob
...do
2 short spines

.

Knob.
Do.
Do.

1 spine.
Knobs.
Do.

Knob.
2 spines.
2 knobs.

2. PEIMOSPINA ENTOMELAS (Jordan and Gilbert).

SehastichUnjs eufomdas, Jokoan and Gilbkkt, Proc. U. S. Nat. Mns., ni, 1880, p.

142 (1881), (Mouterej^ I^^iy); op. cit., p. 455 (San Franci.sco, ^lonterey Bay).

—

Jordan and Jouy, Proc. U. S. Nat. Mns., iv, 1881, p. 8, (1882), (Monterey).—

Jordan and Gilbert, 1. c, p. 56.

—

Jordan, Cat. Fish. N. Am., p. 107, 1885.

Schastodes entomelas, Jordan and Gilbert, Syn. Fish. N. Am., p. 659, 1883

(Monterey).

—

Eigenmann and Eigenmann, Ann. N. Y. Acad. Sci., 1892, p.

35 (Port Harford, Monterey, San Francisco).

Habitat.—Port Harford to San Francisco, Cal.

This s|)ecies is only provisionally placed here. We have not exam-

ined it, but Mr. F. C. Test informs us that the parietals are united, and

that the parietal ridges end in minute spines. In the last point this

species agrees with the genus Acntomentxm, but the absence of i^ostocu-

lar and the occasional absence of supraocular and tympanic spines

unite this variable species with the variable Primospina.

v. Genus SEBASTOSOMUS (Gill).

Sehaxtosomus, Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 147 (mclaiw2)s).—Ekjen-

mann andBEESON, Amer. Nat., July, 1893 (redeflned).

TvrE.

—

Svbastcs mdanops. Girard.

This genus differs from all others in the fact that no cranial spines

are develoj)ed.

analysis of the SPECIES 0¥ SEBjVSTOjSOMUS.

a. Peritoneum Avhite.

h. Snout acuminate, the lower jaw strongly projecting, entering the profile. Anal

truncate or subtruncate.

c. Eye large, 1 in snout, 1 in interorbital, 4 in head. Tips of nasal spines free.

Parietal ridges well developed. Highest dorsal spine 2|—2f in Jiead. Pala-
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tine band of teeth of nearly uniform width. Olivaceous, yellowish on sides,

lighter below. Sides with rusty spots usually near the tips of scales. Base

of spiuous dorsal sometimes spotted. Second dorsal, caudal, and aual bright

orange, margined with black. An orange streak down and back from eye,

a broader one back from eye, a narrow one on maxillary. Pectorals and
ventrals orange or brassy, bla(dvish tii)ped. Head 3 ; depth about 3 ; D. XIII,

lU; A. Ill, 8J FLAVIDUS, 1.

cc. Eye smaller, 1^ in snout, 1^-1.-, in interorbital, 4i in head. Tips of nasal

spines concealed. Highest dorsal spine 2i-3 in the head. Band of palatine,

teeth usually much narrower at the middle than at the ends. Gray, darker

above, with a series of large light S2>ots on the back. Fins colored like the

body, the second dorsal, the caudal, and aual yellowish. Head 3; depth

3i-3i. D. XIII, 15i; A. Ill, 9J serraxVOIdes, 2.

hi). Snout blunt, lower jaw scarcely projecting. Anal rounded. Eye slightly

more than 4 in the head. Highest dorsal spine 2^-3 in head. Pectorals

rounded, not reaching tips of ventrals. Dark gray, with small darker spots.

Black spots on base of spinous dorsal. Head 3; depth 3-3i; D. XIII, 13i^;

A. Ill, 7*-8i MELAXOPS, 3.

aa. Peritoneum black. Mouth smaller than in melanops, the maxillary reaching to

below posterior margin of pupil; lower jaw somewhat projecting but with-

out prominent knob at the symphysis; preorbital narrow without spine;

lower jaw fully scaled; highest dorsal spine a little less than half head.

Gill rakers numerous, very long and slender, nearly as long as the eye.

Head 3* ; depth 3J ; 1 ). XIII, 15^ ; A. Ill, 8i. Blackish green, the sides rather

pale, much mixed with darker; fins dusky, the upper mottled; dark shades

from eye backward. (.Jordan and Gilbert) ciliatus, 4.

1. SEBASTOSOMUS FLAVIDUS (Ay res).

Sebastodes flavidus, Ayers, Proc. Cal. Acad. Sci., p.209, fig. 64, 1862.

—

Locking-

TON, Proc. Cal. Acad. Sci., vii, p. 81, 1876 (San Francisco).

—

Jordan and Gil-

bert, Syn. Fish. N. Am., p. 657, 1882 (coast of California).—Eigenmann and

EiGENMANX, Notes San Diego Biol. Lab., i, p. 5, 1889, in part (San Diego) ; id.,

Proc. Cal. Acad. Sci., 2d ser., iii, p. 36, 1890 (San Diego) ; id., Proc. U. S. Nat.

Mus., 1892, p. 163 (San Diego); id., Ann. N. Y. Acad. Sci., 1892, p. 354 (San

Diego, Cortes Bauk, Santa Barbara, Monterey, and San Francisco).

Sebastichthys Jiaridiis, .Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p. 455

(San Francisco, Monterey, San Pedro, San Diego).

—

Jordon and Jouy,

Proc. U. S. Nat. Mus., 1881, p. 8 (Monterey, and San Francisco).

—

Jordan
and Gilbert, Proc. U. S.Nat. Mus., 1881, p. 55 (San Diego to Cape Mendo-
cino, Monterey).

—

Jordan, Cat. Fish. N. Am., p. 107 (California).

Habitat.—Sau Diego to Puget Sound.

2. SEBASTOSOMUS SERRANOIDES (Eigenmann and Eigenmann).

Sebastodes flavidus, Eigenmann and Eigenmann, , Notes San Diego Biol. Lab., i,

p. 5, 1889 (San Diego), in part [not flavidus of Ayres] ; id., Proc. U. S. Nat.

Mus., 1892, p. 163 (Sau Diego); id., Ann. N. Y. Acad. Sci., 1892, p. 354 (San

Diego).

Sebastodes serranoides, Eigenmann and Eigenmann, Proc. Cal. Acad. Sci., 2d

ser., Ill, p. 35, 1890 (San Diego) ; id., Proc. U. S. Nat. Mus., 1892, p. 163 (San

Diego); id., Ann. N.Y.Acad. Sci., 1892, p. .354 (San Diego, Cortes Bank, Monterey,

San Francisco).

Habitat.—S<an Diego to San Francisco, in rather shallow water.

The specimens examined are from Sau Diego and Sau Francisco.
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3. SEHASTOSOMUS MELANOPS (Girard).

Seiastes melanops, Girard, Proc. Acad. Nat. Sci. Phila., 1854, viii, p. 135.

—

Girard,

U. S. Pac. R. E. .Snrv., 1858, x, p. 81 (Cape Flattery to Astoria).

—

Gunther,
II, p. 98, 1860 (copied).—SuCKLKY, U.S. Pac. R. R. Siirv., 1860, xii, p. 354

(Puget Sound).

—

Ayres, Proc. Cal. Acad. Sci., fig. 66, 1862.

—

Lockington,

Proc. C"al. Acad. Sci., 1876, p. 81 (San Francisco).

Sehastichih lis melanops, GntAUi), Proc. Acad. Nat. Sci., Pliila., 1862, p. 278.

—

Jor-

dan »S: JouY, Proc. U. S. Nat. Mus., iv, 1881, ]). 8 (1882) (Neali Bay, Wash-
ington, Monterey, San Francisco).

—

.Jordan and Gilbert, Proc. U. S. Nat.

Mus., IV, 1881, p. 56 (1882) (Monterey northward).—Bean, Proc. U. S. Nat.

Mus., IV, 1881, p. 2.52 (1882) (Monterey, San Francisco, Puget Sound, Sitka)

;

and p. 269 (Alaskan jjcninsula to or beyond San Francisco).

—

.Jordan, Cat.

Fish. N. Am., p. 107, 1885 (California).

Sehastodes melanops, Eigenmann and Eigkn.manx, Ann. N. Y. Acad. Sci., w, 1892,

p. 354 (Monterey, Alaska).

Sehasiosomus simul((nK, Gill, I'roc Acad. Nat. Sci., Phila., 1864, p. 147 (Cape

Flattery).

Habitat.—Monterey to Alaska.

We have been unable to leco^ni/e S. simulans from the followinj;-

note constituting its sole description " * * * two species are api)ar-

ently confounded by Girard and tbe name Sehastes melanops^ one

with ' a small spine upon the suprascapular bone, two others upon the

edge' of the opercle,' and another from Cape Flattery with the lower

opercular spine as well as the snpraorbital ridges obsolete, and the

forehead betw^een the eyes perfectly arched."

4. SEBASTOSOMUS CULIATFS (Til(^s).

ICplneplielns ciliaius, Tiles, Mem. Acad. Sci., St. Petersburg, iv, p. 474, 1810.

SehasHchthys ciliatus, Jordan and Jouy, Proc. U. S. Nat. Mus., iv, 1881, p. 8 (1882)

(Kodiak).—Bean, Proc. U. S. Nat. Mus., iv, 1881, p. 252 (1882) (Aleutians;

Kodiak); and pp. 267 and 271 (Alaska); op. cit., 1883, p. 359 (Mary Island;

Tolstoi Bay, Alaska; Nakat Harbor, Pt. Chester, Alaska).

—

.Jordan, Cat!

Fish. N. Am., p. 107, 1885 (Alaska).

Sehastodes ciUattts, Jordan and Gilbert, Syn. Fish. N. Am., p. 658, 1883(Alaska).

—

Eigenmann and Eigenmann, Ann. N. Y. Acad. Sci., 1892. p. 355 (Alaska).

Ferca variabilis, Pallas, Zoogr. Rosso. Asiat., in, p. 241, 1811.

Sehastes rariahilis, Cuvier and Val., iv, p. 347, 1829.

—

Gunther, Cat. Fish. Brit.

Mus., II, p. 99, 1860.

Habitat.—Alaska.

VI. Genus SEBASTODES, Gill.

Sehastodes, Gill, Proc. Acad. Nat. Sci., Phila., 1861, p. 165 {paucispinis) ; Eigen-

mann and Beeson, Amer. Nat., July, 1893 (redetined).

Type.—Sehastes paucispinis, Ayres.

Dr. Gill rightly insisted that Sehastes paucispinis^ Ayres is geuerically

distinct from *S'. nigrocinctus, etc. Such a separation is, however,

admissible only if the heterogenous species, usually lumped under the

generic name SebasUchtkys, are relegated to their respective genera.

The genus approaches Srhastomus through 8. goodei. The genus 8e-

bastomus, on the other hand, closely approaches this genus through S.
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elongatus. In tlie weak cranial armature it closely approaches Sebas-

tOHomuH JiavUhiSj etc.

ANALYSIS OF THK SPECIES OF SK15ASTODES.

a. Preopercular spines radiating-, the two lowest directed downward. Head heavy,

broad, the lower jaw not greatly ])rojcctin<;. Posterior angle of mandible

below middle of orbit. Clear vermilion, no black anywhere; fins vermilion,

membranes of dorsal dusky. A. Ill, 8; tubes in lateral line 54 goodei, 7.

aa. Preopercular spines all directed caudad, the two lower ones remote fi'om the rest

and much smaller. Head long, pointed, the lower jaw nnich projecting. Pos-

terior angle of mandible behind the orbit orange red, darker above, many
irregular dark blotches and dots ;

young olivaceous. A. Ill, 9; tubes in lateral

line 65-80, scales 90-100 paucispinis, 2.

1. SEliASTODES GOODEI, Eigenmann and Eigeumann.

Sehastodes goodei , Eigenmann and Eigenmann, Proc. Cal. Acad. Sci., 2d ser., in,

p. 12, 1890 (San Diego), p. 36 (San Francisco) ; id., Proc. U. S. Nat. Mus., xv,

1892, p. 163 (1893) (San Diego); id., Ann., N. Y. Acad. Sci., 1892, p. 354 (San

Diego, Monterey, San Francisco).

Seiastiehtlufs f/oodet, Gilbert, Proc. U.S. Nat. Mus., xii, 1890, p. 75 (1891) (Coast

of California, south of Point Conception).

Habitat.—San Diego to San Francisco. Locally abundant.

2. SEBASTODES PAUCISPINIS (Ay res).

Sehasfes jyaucisjjinis, Ayres, Proc. Cal. Acad. Sci., i, p. 6, 1854 (San Francisco).

—

GiRARD, U. S. Pac. R. R. Surv., vi, p. 15, pi. xxii«, figs. 1-4, 1855 (San Fran-

cisco); 01). cif., X, p. 83, lil. xiirt, figs. 1-4, 1858.—Guxther, Cat. Fish. Brit.

Mus., II, p. 98, 1860.

Sehastoden paucispinis, Gill, Proc. Acad. Nat. Sci., Phila., 1861, ji. 165.

—

Ayres,

Proc. Cal. Acad. Sci., 1862, p. 215.—Gill, Proc. Acad. Nat. Sci., Phila. ,1862, p.

278 (California).—Jordan and Gilbert, Proc. U. S. Nat. Mas., iii, 1880, p. 455

(1881) (San Francisco, Monterey, San Luis Obispo, Santa Barbara, San

Pedro).—Jordan and Jouy, Proc. U. S. N^it. Mus., iv, 1881, p. 8 (1882) (Santa

Barbara, Monterey, San Francisco).

—

Jordan antl Gilbert, I.e., p. 55 (from

San Francisco to the Santa Barbara Islands).

—

Bean, I.e., p. 472 (Port

McLaughlin, Brit. Columbia).

—

Jordan and Gilbert, Syn. Fish. N. Am., p.

6.56, 1883 (Coast of California).—Jord.\n, Cat. Insh. N. Am., p. 107, 1885.—

Eigenmann and Eigexmann Note, San Diego Biol. Lab., i, p. 5, 1889 (Cortes

Bank); id., Proc. U. S. Nat. Mus., xv, 1892, p. 163 (1893) (Cortes Bank, San
Diego); id., Ann.N. Y. Acad. Sci., 1892, p. 354 (San Diego, Cortes Bank, San
Pedro, Santa Barbara, Port Harford, Monterey, San Francisco).

Habitat.—San Diego to British Columbia. Abundant.

VII. GENUS ALLIED TO SEBASTOMUS.

Perca variabilis, Pallas, Zoogr. Rosso. Asiat., in, p. 241, 1811 (in part).

Sehastes matzuharw, HiLiiENDORF, Sitzber. (4esellschaft Naturforschender Freunde

Berlin 1880, p. 170.

Sehastodes matzubara, Jordan, Proc. Acad. Nat. Sci., Phila., 1883, 291.

Habitat. —Aleutian Islands.

This species is known to ns tVoin descriptions only. It seems to

form the type of a genus related to Sebastomus, but we leave the
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determination of its generic relationsliips to some one who lias speci-

mens.
VIII. GENUS SEBASTOMUS, flill.

Sehastomm, Gill, Proc. Acad. Nat. Sci., I'liila., 1864, p. 147 {rosacmsj.

Type.—SeboMes rosaceus, Girard.

The species of this genus are all closely related. The armature of

the skull varies but little. 8. rtiher, with broken cranial ridges, stands

at one extreme, S. lens at the other. The bulk of tlie species have sev-

eral pale spots on the sides which are similarly arranged in the difier-

ent species.

ANALYSIS OF THE SPECIES OF SFBASTOML'S.

a. Cranial ridges eutire.

h. Median portion of interorbital with a convex ridge. Cranial ridges low, bones

of oraninm striate orgrannlar; symphysealknol) project-

ing nearly as in Schiintosomiis favidus ; second anal spine

little longer or stronger than third.

<. Gill-rakers very long, 1^ in orbit; scatcs all ctenoid.

d. Sn])raocnlar, ])ostocnlar, and tympanic spines tubercular or jiyramidal,

very broad and short, directed upward more than back-

ward. Dorsal spines 2^ in head. Symphyseal knob very

sharp. Numerous accessory scales above lateral line and

on tail. Anal spines graduated, slightly more than .3 in

head. Outlines of spinous dorsal little arched. Com-

pressed, elongate. Maxillary reaching to middle of eye.

Interorbital slightly convex, as wide as orbit or little

wider. Eye longer than snout 3A-4 in head. Preorbital 4

in orbit, with 2 small, backward directed spines. Head
entirely covered with moderate-sized scales, bodj' with

larger ones. Rufous, variously marked with brown.

Lateral line rufous. Upper angle of oi>ercle, a line from

eye to upper half of pectoral, another parallel to it from

upper angle of nuixillary backward, and tips of jaws

dark brown. Axil black. Margin of spinous dorsal and

greater part of membranes of soft dorsal black. Caudal

dusky. Membranes of remaining lins chiefly black.

Head 3 ; depth 3.^ ; D. XIII, 14 ; A. Ill, 8. Tubes in lat. 1.

56 RUFUS, 1.

dd. Supraocular, postocular and tympanic spines all slender, conical, tlieir

acute tips directed backward more than upward. Dorsal

spinesabout2^in head. Symphyseal knob blnnt. Acces-

sory scales few. Head broad, the interorbital 3 in the dis-

tance from tip of snout to base of occipital crest. Man-

dible, maxillary, and tip of snout scaly. Membranes of

spinous dorsal not greatly incised.

e. Scales of mandible very rough; color chiefly brick red MiNiATUS, 2.

ee. Scales of mandible smooth ; color chiefly orange riNNiGKi?, 3.

cc. Gill-rakers short, not more than three times as high as Avide. Scales of head

cycloid, those of body weakly ctenoid ; accessory scales

numerous. Head narrow, the interorbital 4f in the

distance from tip of snout to base of occipital crest.

Mandible, maxillary, and ti]) of snout naked. Highest

dorsal spine little less than half length of head, the mem-



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. SOl

brane of the first tliree spines meeting tlie succeeding

spines at their basal fifth. Second aual spine thick.

Pink. Fonr interrupted cros.sbars of black levis, 4;

bh. Median portion of the interorhital deeply grooved; bones of cranium smooth
polished; gill-rakers ratlier short; accessory scales num-
erous; secoud anal spine usually much stronger and
longer than third. Upper parts (except in gilU aiul

rupditrin) with three to five i)ink blotches, one below end
and one below origin of soft dorsal; one below middh^ of

spinous dorsal just above the lateral line, frequently a

smaller one above this near the base of the fin ; usually one

at the base of the fourth dorsal spiue.*

/. Dorsal spines moderate, considerably less tliau half length of head.

g. Preorbital with three flat spines. Maxillary and mandible entirely

scaled; second anal spine little longer than third, consid-

erably shorter than the rays, 2i iu the head. Pink over-

laid with bronze; top of head, and back above lateral

line bronze, the five spots pink. Sides below the lateral

line finely vermiculated with l)ronze, which occupies more

space than the ground color. Dorsal light bluish-pink

clouded with bronze, the rays of all the other fins pink,

the membrane bronze. D.XIII, 12-13; A. Ill, G; tubes 37-

40 .KREUS, 5.

yg. Preorbital with two flat spines.

h. Upper half of body everywhere with conspicuous small round pink

spots. Scales of the cheeks all minute, a few scales on

ui)per part of maxillarj' and at angle on loAver jaw. Inter-

orbital narrow and very deeply concave .con.steixatus, 6.

hh. Not marked with small round white or pink sjjots.

i. Gill-rakers two in orbit; both jaws with smooth, small scales,

interorbital ?. width of eye, supraocular ridge low. Many
accessory scales. Pectoral not reaching vent. Light

orange, everywhere overlaid with blackish, the latter color

foiming fine reticulations on lower part of sides. Light

spots of sides large, ill defined. Head, 2|; depth, 2_|

;

D.XIII, 12; A. Ill, 6 umbrosus, 7.

U. Gill-rakers three or more in orbit.

* Sehastomus capenais (Linnaeus).

Sehasles capensis, Linn.eus Gmelix, hi, 1219.—Guvikr and Valenciennks, Hist.

Nat. Poiss., IV, p. 341.

—

Quoy & Gaimard, Astrol. Poiss., p. 690, pi. ii, fig. 3.

—

Smith, S. Afr. Pise, pi. 22, fig. 1.—Gu:tther, Cat. Fish. Brit. Mns., ii, 90, 1860

(Cape seas).

—

Steindaciiner, Ichthyol. Beitr., x, 38, 1881 (Chilian and

Cape seas).

Sehasfes ocnlatus, Cuvikr and Vai.enciexnes, Hist. Nat. Poiss., ix, p. 466, 1833

(Valiiaraiso).

—

Jenyxs, Zool. Beagle Fishes, p. 37 (Valparaiso).

—

Gay, Hist.

Chil.Zool., II, p. 178 (Coastof Chili).

—

Cuvier. Regno Auini., 111. Poiss., pi. 23,

tig. 3.—Gi'NTiiER, Cat. Fish. Brit. Mus., ii, 105, 1860 (copied).

Sebastes maculatus, Smith, /. c, fig. 2 (not of Cuvier and Valenciennes).

Habitat.—Chilian and Cape seas.

Dr. Steindachner has, after direct comparison of specimens from Chili and from the

Cape seas, identified the S. ocnlatus with S. capeiisis.

Head 3 in the total length ; depth about 3i ; D. XIII, 14 ; A. HI. 6. The interocular

space ec^uals rather more than half the diameter of the eye, is concave, with two

longitudinal ridges. Second anal spine longest and strongest. Red, back brownish,

with five round, red spots.
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j. "Witlumt l)ronze spots.

A'. Alaiidible naked ; second iinal spiin^ moderate; pale Itlotches

on sides surrounded by purple. Orange red, tinged or

mottled with golden yellow. Fins rosy, mottled with
orange; head with radiating stripes of orange and rosy;

nape with alternating bars of yellowish and deep red.

Second anal spine 2^ in head ; head, 2J; depth, 3; D.XIII,

13; A. Ill, fi ROSACEUS, 8.

Ick. Mandible finely scaled near its base; second anal spine equal

to maxillary, 2 in head. Bright rose red ; region above
lateral line with much deep green, the green replaced by
golden below the lateral line. Top of head with cross

bars of green and red. Green streaks radiating from eyes.

Head, 2h; depth, 3; D.XIII, 11; A. Ill, 6; tubes, 58.

RHODOCIILORIS, 9.

jj. Dorsal surface rather closely covered with small, round, bronze

spots, which extend upon the membrane of the soft dorsal.

Series of confluent bronze spots form radiating streaks on

sides of head ; lower lip and anterior part of maxillary

dusky. A few conspicuous spots on base of pectoral. A
light spot under last dorsal si)ine, one on opercular flap.

Mandible entirely naked; maxillary with a few scales

medially. Preorbital with an anterior and a jiosterior

spiue. Interorbital nearly evenly concave, the median
groove shallow. Upper tliroo preopercnlar spines directed

backward. Second anal spine 3i in head. Lower jaw jiro-

jecting; nosymphysealknob. Head, 3; depth, 3; D.XIII,

13i ; A. Ill, 7i. Pores in lateral line, 44 or 45 gilli, 10.

(1(1(1. Pn^orbital very narrow, its least width less than one-fourth pupil,

lobate and Avithout spine. Jaws equal, maxillary reach-

ing beyond middle of pupil; eye 2,,* in head, longer than

snout or interorbital, wliose least width is one-half the

orbit. Nuchal spines present. Longest dorsal spines 3

in head, second anal spine 2| in head. Pectorals short,

l§-2 in head. Snout naked or nearly so. Scales on max-
illary and mandible minute and smooth, little evident.

Fins with a thick membrane covered with line scales.

Five dark bars on back, two elongate black streaks below

lateral line. A black blotch on middle of ventrals, a bar

at base of pectoral and in axil. Head, 2i; depth, 2g-3;

D.XIII, 13; A. Ill, 7. Pores in lateral line, 31.

RUPE.STRIS, 11.

//. Dorsal s]iines little if any less than half length of head.

/. Mandibles scaled, except about the pores; maxillary evenly

scaled. Preorbital with a posterior spine only ; interorbi-

tal flattish, with a deep niediaa groove, 1;! iu orbit; orbit

4 in head; second anal 8i)ine 2^-3 iu length of head.

Peritoneum white or dusky. Siiinous dorsal deeply iu-

cised, the membrane of the lifth sjiine meeting the sixth

spine near its basal fourth. Highest sjiine 2-2^ in head.

Head and body intense rose pink. Back and dorsal fin indis-

tinctly marked with raw sienna, fins colored like the body.

1). XIII, 13; A. HI, 16; tubes in lateral line, 37.. . EOS, 12.

II. Mandibles entirely naked; maxillary Avith a few scales

above; preorbital with an anterior simple spine, or a \}ob-
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terior sinuate 3 to 4-pointed spine. Interorbital deeply

concave Avitli a. deep median groove, If in orbit; orbit 3^

in head. Second anal spine 21 in length of head. Peri-

toneum very dark, olivaceous above, sides pinkish and'

golden; four pink spots placed as in rosaceiis but less dis-

tinct. Body above lateral line Avitli numerous well-de-

fined sjiots of olive green. Fins nearly plain red; base

of dorsal spotted witli olive. D.XIII, 13; A. Ill; 6;

tubes, 50 ciiLOUOSTiCTUS, 13.

an. Cranial ridges of the adult broken and armed with accessory spines. Gill-rakers

short chivate. Accessory scales numerous. Second anal spine little larger or

longer than third. Jaws naked. Interorbital with a median groove. Color

chietly deep vermilion. D.XIII, 14; A. Ill, 7; tubes in lateral line, 50. ruber, 14.

1. 8EBAST0MUS RUFIJS (Eigenmanu and Eigenmann).

Sebastodes rufits, Eigenmann and Eigenmann, Proc. Cal. Acad. Nat. Sci., 2d

ser.. III., p. 13, 1890 (San Diego) ; id. Proc, U. S. Nat. Mus., xv, 1892, p. 163, 1893

(San Diego) ; id. Ann. N. Y. Acad. Nat. Sci., 1892, p. 355 (San Diego).

Habitat.—San Diego.

This species is kno\yu from tlie types only. In many of its characters

it greatly resembles Acutomcntum . The parietals are nearly touching

for a considerable distance in the single specimen at hand. It is prob-

able that the parietals are nornmlly united and that this species should

be placed near Acntomenium ahition, Gilbert.

2. SEBASTOMUS MINIATUS (.Jordan and Gilbert).

Sehaslichfhys miniatiis, .Tordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p. 70,

(1881) (Santa Barbara, Monterey, San I-'rancisco) ; oj). cit., p. 455 (San Fran-

cisco, Monterey, San Pedro, Santa Barbara).

—

Jordan and JouY, Proc. U. S.

Nat. Mus., IV, 1881, p. 8 (1882) (Monterey, San Francisco).

—

Jordan and Gil-

bert, J. c, p. 57 (Santa Barbara to San Francisco).

—

Jordan, Cat. Fish. N.

Am., p. 108, 1885.

—

Eigenmann and Eigen.m.\nn, Notes San Diego Biol. Lab.,

I, p. 5, 1889 (Cortes Bank).

Sebasiodes miniatus, Jordan and Gilbert. Syn. Fish. N. Am., p. 663, 1882 (San

Franciscoto San Diego).—Eigenmann and Eigen.mann, Proc. U. S. Nat. Mus.,

XV, 1892, p. 164 (1893) (San Diego); id., Ann. N. Y. Acad. Sci., 1892, p. 355.

(San Diego, Cortes Bank, San Pedro, Santa Barbaia, Port Harford, Mon-
terey, San Francisco).

Habitat.—San Diego to San Francisco.

This species is very abundant in the waters of southern California.

The specimens examined are from San Diego and San Francisco.

3. SEBASTOMUS PINNIGER (Gill).

Sehastodes rosacetis, Ayers, Proc. Cal. Acad. Sci., 1862, p. 216, fig. 62 (not Sebastes

rosacciis, Girard).

Sebaatosomus jyinnif/er, Gill, Proc. Acad. Xat. Sci., Phila.. 1864, pp. 59, 147.

Sebastiehthys innnlger, Jordan and Gilbert, Proc. U. S. Nat. Mus., in, 1880, pp. 72,

455 (1881) (Puget Sonnd, San Francisco, Monterey).

—

Jordan and JouY,

Proc. U. S.Nat. Mus.. 1881. p. 8 (Monterey, Neah Bay, San Francisco, Puget

Sound).—Jordan and Gilbert, Proc. U. S. Nat. Mus., iv, 1881, p. 57(1882)

(Monterey northward).

—

Bean, /. c, 1881, p. 265 (Puget Sound).

—

Jordan,

Cat. Fish. N. Am., p. 107, 1885.
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Sehastudes pinniger, Jordan and Giluert, Syn. Fish. N. Am., p. 602, 1888. (Mou-

terey northward).

—

Eigenmann and Eigenmakn, Proc. Cal. Acad. Sci. 2d

ser., Ill, p. 16, 1890 (Sau Diego); id., Proc. U. S. Nat. Mas., xv, 1892, p. 164

(1893) (San Diego); id., Ann. N. Y. Acad. Sci., 1892, p. 35.5 (San Diego to

Puget Sound).

Haritat.—San Diego to Pnget Sound.

This species is tlie northern form of mhiiatus. It is rare in the South

but abundant northward.

4. SEBASTOMUS LEVIS (Eigenmann and Eigenmann).

Sebasfichfhys levis, Eigenmann and Eigenmann, Notes San Diego Biol. Lab., I, p.

6, and ii, p. 1 (Cortes Bank, San Diego).

Sehastodes levis, I^kjenmann and Eigenmann, Proc. Cal. Acad. Sci., 2d Ser.,

HI, p. 36 (Monterey); id., Proc. U. S. Nat. Nat. Mns., xv, 1892, p. 165 (1893)

(San Diego); id., Ann. N. Y. Acad. Nat. Sci., 1892, p. 355 (San Diego, Cortes

Bank).

Habitat.—San Diego north to San Francisco.

This is the largest of the rock cod, reaching a weight of 30 pounds.

It is abundant on the coast of southern California.

5. SEBAST(>MUS ^REUS ( E i g e n m a n n and E i g e n ni a n n ).

Sehastodes wreus, Eigenmann and Eigenmann', Proc. Cal. Aead. Sci., 2d ser., iii, p.

20 (San Diego) ; id., Proc. U. S. Nat. Mus., xv, 1892, p. 165 (1893) (San Diego)

;

id., Ann. N. Y. Acad. Sci., 1892, p. 355 (San Diego).

Habitat.—San Diego.

This species is rather rare at San Diego. In all characters but the

parietals the single specimen now in the National Museum agrees with

this genus. The parietals are, however, unquestionably united in this

specimen. The other specimens we have not been able to examine in

this respect. For the present we have thought best to place this spe-

cies in the genus Sebastomus.

6. SEBASTOMUS CONSTELLATUS (Jordan nnd Gilbert).

Sehastichthys constellatus, Jordan and Gilbert, Proc. U. S.Nat. Mus., in, 1880, p.*

295 and 455 (1881) (Santa Barbara Channel, San Francisco, Monterey).

—

Jordan and Jouy, Proc. U. S. Nat. Mus., iv, 1881, p. 8 (1882).—Jordan and

Gilbert, ?. c, p. 57.—Jordan, Cat. Fish. N. Am., p. 108 (1885).—Eigenmann
and Eigenmann, Notes San Diego Biol. Lab., i, p. 7 (Cortes Bank).

Sehastodes consttilatiis, Jordan and Gilbert, Syn. Fish. N. Am., p. 655, 1883 (Coast

of California, San Francisco southward).

—

Eigenmann and Eigenmann,

Proc. U. S. Nat. Mus., xv, 1892, p. 165 (1893) (San Diego) ; id., Ann. N.Y. Acad.

Sci., 1892, p. 355 (San Francisco, Monterey, Santa Barbara, San Diego).

Haiutat.—San Diego to San Francisco. Abundant.

The specimens examined are from San Diego, Santa Barbara, and

San Francisco.

7. SEBASTOMUS UMBROSUS (Jordan and Gilbert).

Sehastirhthi/x Kiiibrosus, Jordan and Gilbeim', Proc. U. S. Nat. Mus., V, 1882, p.

410 (1883) (Santa Barbara).—Jordan, Cat. Fish. N. Am., p. 108, 1885 (Cali-

fornia).
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Sebastodes umbrosus, Jordan ami Gilbert, Syn. Fisli. N. Am., p. 950, 1883 (Santa

Barbara).

—

Eigenmann and Eigenmann, Ann. N. Y. Acad. Sci., 1892, p. 355

(Santa Barbara).

Habitat.—Santa Barbara.

This species is known from the types only.

8. SEBASTOMUS ROSACEUS ( (i i r a r d ).

Sebastrsromcens.GiR\Ri>,FTOc. Acad. Nat. Sci.. rhJla., 1S54, p. llfi; U. S. Pao. R. 1?.

Surv., VI, 1855, p. 14, pi. xxi (San Francisco); L c, x, 1S58, p. 78, ]>1. xxi

(poor figure from specimen in bad condition).

—

Gunther, Cat. Fish. Brit.

Mus., II, p. 98, 1860 (copied).—LocKiNciToN, Proc. Cal. Acad. Sci., 1876, p. 79

(San Francisco).

Sebastichthys rosaceus, Gill, Proc. Acad. Nat. Sci., Phila., 1862, p. 278.—Jordan
and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p. 455 (1881.) (San Francisco,

Monterey, Santa Barbara).

—

Jordan and Jouv, Proc. U. S.Nat. Mus., iv,

1881, p. 8(1882) (San Francisco, Monterey).

—

Jordan and Gilbert, /. c, 1881,

p. 57 (San Francisco to Santa Bai'bara).

—

Jordan, Cat. Fish. N. Am., p. 108,

1885 (California).

—

Eigenmann and Eigenmann, Notes Sau Diego liiol.

Lab., I, J). 7, and ii, p. 1, 1889 (Cortes Bank, San Diego).

Sebastodes rosaceus, Joiir>A^ and Gilbert, Syn. Fish. N. Am., p. 666, 1882 (Coast

of California).

—

Eigenmann and Eigenmann, Proc. U. S. Nat. Mus., xv, 1892,

p. 164 (1893) (San Diego) ; id., Ann. N. Y.Acad. Sci., 1892, p. .355 (San Diego,

Cortes Bank, Santa Barbara, Monterey, Sau Francisco).

Sebastes helvomaculaiits, Ayres, Proc. Cal. Acad. Sci., ii, p. 26, 1859, fig. 8.—

LocKiNGTON, Proc. Cal. Acad. Sci., 1876, p. 79 (Sau Francisco).

Habitat.—San Diego to Sau Francisco.

The specimens examined are from San Diego and Sau Francisco.

9. SEBASTOMUS RHODOCHLORIS (Jordan and Gilbert).

Sebastichihijs rlwdochloris, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880,

p. 144 (1881) (Monterey); and p. 455 (San Francisco and Monterey Bay).

—

Jordan and Jouy, Proc. U. S. Nat. Mus., iv, 1881, p. 7 (1882) (San Francisco,

Monterey).

—

Jordan and Gilbert, /. c, 1881, p. 57 (Monterey and Faral-*

loues).

—

Jordan, Cat. Fish. N. Am., p. 108, 1885 (California).

Sebastodes rhodochloris, Jordan and Gilbert, Syn. Fish. N. Am., p. 667, 1882 (Mon-

terey and San Francisco).

—

Eigevmann and Eigenmanx, Ann. N. Y. Acad.

Sci., 1892, p. 355 (Monterey, Sau Francisco).

Habitat.—Monterey to Sau Fraucisco, otf the coast.

This species is abundant in the San Francisco markets, where it is

confounded with the closely allied rosaceus.

10. SEBASTOMUS GILLI (R. S. Eigenmann).

Sebastodes gilli, R. S. Eigenmann, Amer. Nat., xxv, p. 154, 1891 (Point Loma).

—

Eigenmann and Eigenmann, Proc. U.S.Nat. Mus., xv, 1892, p. 165 (1893)

(San Diego) ; id., Ann. N. Y. Acad. Sci., 1892, p. 355 (San Diego).

Habitat.—SauDiego, in about 100 fathoms. Known from the types only.

11. SEBASTOMUS RUPESTRIS (Gilbert).

Sebasticlithfis rnpestris, Gilbert, Proc. U. S. Nat. Mus., xiii, 1890, p. 76 (1891)

(Coast of California, south of Point Conception).
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Sebantodcs rupesiris, Eigenmann and Ekiexmanx, Ann. N. Y. Acad. Sci., 1892, p.

355.

Habitat.—Off southeru California, in deep water. Known only Iroin the col-

lections of the U. S. F'. C. steamer Alhatrosn.

12. 8EBAST0MUS EOS ( E i g e n ni a n n and Eigenmann).

Sehastodcs cos, Eigenmanx and Eigexmanx, Proc. Cal. Acad. Sci., 1890, 2d ser.,

Ill, p. 18 (San Diego) ; id., Proc. U. S. Nat. Mns., xv, 1892, p. 165 (1893) (San

Diego) ; id., Ann. N. Y. Acad. Sci., 1890, p. 3.")5 (San Diego).

Habitat.—Off San Diego in deep water; not rare.

13. SEBASTOMl^S CHLOROSTICTUS (Jordan and Gilbert).

SehmHchlht/s chlorosHctns, Jordax and Gilbert, Proc. U. S. Nat. Mns., in, 1880, p.

294 C1881) (Monterey) ; and p. 455 (Sau Francisco and Monterey) ; op cit., 1881,

p. 57 (Monterey and Farallones).

—

Jordax, Cat. Fish. N. Am., p. 108, 1885

(California).

—

Eigexmanx and Eigexmanx, Proc. U. S. Nat. Mus., xi, 1888, p.

465 (1889) (San Diego); id., Notes San Diego Biol. Lab., i, p. 7 (San Diego).

Sebaslodes chlorostictus, Jordan and Gilbert, Syn. Fish. N. Am., p. 668, 1882 (Mon-

terey and Sau Francisco).

—

Eigexmaxn and Eigexmanx, Proc. U. S. Nat.

Mus., XV, 1892, p. 165 (1893) (San Diego); id., Ann. N. Y. Acad. Sci., 1892,

p. 355 (Sau Diego, Cortes Bank, Port Harford, Monterey, San Francisco).

Habitat.—San Diego to San Francisco; abundant.

14. SEBASTOMUS EUBER ( A y r e s ).

Sebasfes ruber, Ayres, Proc. Cal. Acad. Sci., 18.54, pp. 5, 7 (San Francisco); id.,

Proc. Boston Soc. Nat. Hist., 1855, j). 97; id., Proc. Cal. Acad. Sci., 1862, p.

215.—LocKixGTOX, Cal. Acad. Sci., 1876, p. 79.

Sebaslichihys ruber, Jordax and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p. 455

(1881) (Puget Sound, San Francisco, Monterey, Santa Barbara).

—

Jordan and
JOUY, Proc. U.S. Nat. Mus., IV, 1881, p. 8 (1882) (Monterey, San Francisco,

Puget Sound).

—

Jordan and Gilbert, /. c, 1881, p. 57 (Santa Barbara north-

ward).

—

Bean, I. c, 1881, p. 252 (Santa Barbara, Monterey, San Francisco,

off Port Bingham, Jacob's Island, Gulf of Alaska) and pp. 269, 271, 472

(Alaska to or beyond San Francisco; Kygani St., Alaska).

—

Jordan, Cat.

Fishes N. Am., p. 108, 1885 (California).

—

Eigexmann and Eigenmann.

Notes San Diego Biol. Lab., i, p. 6, and ii, p. 1, 1889 (San Diego).

Sebii8tod(S ruber, Jordan and Gilbert, Syn. Fish. N. Am., p. 665, 1882 (Pacific

Coast, Santa Barbara northward).—Eigexmaxn and EiGEXiAiAXX, Proc. U. S.

Nat. Mus., XV, 1892, p. 164 (1893) (San Diego); id., Ann. N. Y. Acad. Sci.,

1892, p. 355 (San Diego, Cortes Bank, San Pedro, Monterey, San Francisco,

Alaska).

Habitat.—San Diego to Alaska; abundant, and one of the largest species.

IX. Genus PTEROPODUS, Eigenmann and Beeson.

Pteropodus, Eigexmanx and Beesox, Ainer. Nat., July, 1893 (malif/cr).

Type.—Seba.^HchtJnis maJiger, Jordan and Gilbert

This geuus is composed of a number of species showing consider-

able variatioiKS in the gill-rakers and in the cranial structure. The
gill-rakers are shortest in rastrelUger and longest and slenderest in

maliger. The cranial spines are lowest in rastrelligcr and highest in

nehulofins. Tn the shape of the body clongatiis is closely related to saxi-

colla and prorujer. The latter species are long and slender and have
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thill pectoral rays. They probably live off the bottom. Those with

thickened pectoral rays are, for the most part, heavy, and probably

live on the bottom much of the time. The genus approaches t-iehas-

tichthys ill its cranial armature, usually naked branchiostegals and

lower jaw, and in the large mucus iiores of the lower jaw. It differs

from that genus in its separate parietals.

ANALYSIS OF TIIK SPECIES OF PTEKOPODUS.

a. Lower p(M".toral rjiys not tliickeued. Maxillary, mandible, and hraiichiostej'als

more or less scaled.

b. lUiccal and gill cavities and peritoneum jet black. I'ale below, dusky above,

blotched with reddish and black; a blackish blotch

on opercle; fins dull reddish, irregularly marked
Avith blackish, caudal mostly red, sometimes with a

black terminal bar. Short and deep, heavy anteri-

orly with slender caudal peduncle. Maxillary reach-

ing beyond pupil, 2i in head; jaws equal, the

lower mostly included, but with a projecting sym-

physeal knob. Eye, 2f-3 in head; snout, 45-6. The

two lower preopercular spines directed downward
and backward, the others back. Two or three strong

preorbital spines. Gill-rakers short, 5 in orbit.

Highest dorsal spine, 2^ in head. Second anal spiue,

2 in head. Scales small, not regularly imbricated,

smooth and cycloid, except those on occiput and a

few along the lateral line on posterior part of body;

snout naked, maxillary and mandible only partly

scaled. Head, 2^; depth, 3; D.XIII, 12; A. Ill, 5;

tubes, 40-45. (Gilbert) sinensis,!.

hh. Buccal and gill cavity white.

c. Three or four brownish bars 011 sides, 7<'duced to dorsal blotches in the adult;

one on occi})ut, one including front of dorsal, one

under posterior rays of dorsal, one under soft dorsal,

•and one on back of tail. Conspicuous olive-brown

spots on caudal, usually confined to base and upper

lobe of fin. Maxillary reaching to posterior margin

of pupil, 2i in bead. Eye, 2|-3:^ in head, much
longer than snout or interorbital width. Interorbital

flatfish, without ridges. Preorbital one-third pupil,

with two strong triangular lobes ending in spines.

Cranial ridges low. Preopercular spines directed

backward. Gill-rakers slender, 24^ in orbit. Highest

dorsal spine, 2^ in head. Second anal spine, 2-2^ in

head. Scales rough-ctenoid on breast, maxillary,

mandible, and snout. Head, 2j-2|; depth, 3-3J in

the length. D.XIII, 12 or 13; A.III, 7; tubes, 45.

( Gilbert) saxicola, 2.

cc. No crossbars.

d. Olive-green, marbled with darker; sometimes brownish; no red anywhere.

Body oblong, not tapering rapidly. The lower jaw
somewhat projecting. Maxillary extending to be-

yond pupil, 2 in head. Eye, 3^ in head. Cranial

ridges low. Preorbital very narrow, with two stout

spines. Second preopercular spine longer and slen-
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dercr than the otliers. Iiiterorbital space broad and

slightly convex, widened backward, a little depressed

on each side next the suporocular spine. Gill-rakers

slender, 3 in eye. Preorbital scaly ; maxillary partly

scaly; mandible with some smooth scales. Dorsal

deejily emarginate, the highest si)ine 2 in head. Head,

3; depth, 2i; D.XIll, 14; A.III, 6; Lat.

1., 52 ATROVIKEN.S, 3.

d(h Int('rrn])tcd longitudinal, olixc-green bands on the sides over a ground of

light red; upper fins blotched with olive, lower pale

red. Maxillary reaching to posterior part of orbit,

2^ in head. Eye, 3J in head; interorbital concave.

Gill-rakers about 3 in eye. Highest dorsal spine, 2f

ill head. Second anal spine, 2 in head. Peritoneum

dusky. Head, 2?; depth, 3J; D.XIll, 13;

A.III, 6 KLONGATUS, 4.

Lower pectoral rays tliick and tle.^hy.

e. Elongate, lower jaw projecting and with a strong syuijihyseal knob.

Maxillary, mandible, and branchiostegals densely

scaled. Light red blotches under third dorsal spine

and under the first and last dorsal rays. General

color bright light red. mottled above with dusky

olive-green; opercle with a dusky blotch; caudal

bright red, speckled with dark olive. Mouth small,

the short maxillary extending to beyond the middle

of the eye, 21 in head. Eye very large, longer than

snout ; preorbital narrow. Interorbital convex, nearly

as broad as eye. Gill-rakers slender, 2 in orbit.

Highest dorsal spine, 3 in head.

/. Second anal spine much longer and stronger than the third, 2^ in the

head. Peritoneum black. Head 3; depth 3A; D.XIll,

13 ; A. Ill, 7 , PROKiGEn, 5.

ff. Second anal spine shorter than the third; peritoneum white.

BRKVISPINIS, 6.

ee. 15ody short and deeii ; lower jaw scarcely projecting, or, the jaws equal.

fj. Gill-rakei"s long, about 2 in orbit.

/(. Peritoneum jet black; dorsal spines low, 2J-2i in head. Elongate,

caudal peduncle 3? in depth of body. Maxillary reach-

ing vertical from middle of pupil, 2^ in head. Lower
jaw slightly the longer. Eye much longer than snout,

3-3^ in head. Interorbital somewhat concave, 1|- in

diameter oforbit. Preorbital without spines, extremely

narrow, its least width two-sevenths pupil. Preoper-

cular spines directed backward. Second anal spine

very long, l^^-lj in head. Scales rough ctenoid, those

on maxillary, mandible, and breast smoother. Five

vaguely defined black bars on back. Two black

streaks backward from eye, the upper terminating in

a conspicuous blotch on opercle. Head 2;*; depth

3i; D. XIII, 14 or 15; A. Ill, 7 or 8; tubes 42 (Gil-

bert) ZACENTRUS, 7.

/)/(. Piiritoneum i)alo; median part of interorbital with a deep groove.

i. Dorsal spines high, little less than head less opercle, their mem-
branes deeply incised. .Jawsequal. Yellowish brown,

anterior part of the back and sides usually clear yellow

;

breast yellow ; anterior part of body closely covered
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with round spots of orauge. Soft fins slaty black, the
pectorals and dorsal paler at base and speckled . Head
2f; profile steep; depth 2^. D. XIII, 13; A. Ill, G.

Tubes in lateral line 47 malkjer, 8.

ii. Dorsal spines moderate, 2 in head; lower jaw projecting. Three
straight dark crossbars, one from nape across base of
pectoral, one from between sixth and seventh dorsal
spines toward anus, a half one from eighth to tentli

dorsal spines to lateral line, a broader one below soft

dorsal. These bars extend onto the dorsal fin. A tew
small dark spots on base of pectorals and on shoulder;
sides of tail more or less mottled. Dark streaks radi-

ating from eye. Maxillary extending beyond eye,

about 2
J in head. Eye ecjuals snout, 3/ in head; con-

siderably more than interorbital width. Interorbital
concave; two strong ridges dividing it into a median
and two lateral grooves. Preorl)ital narrow, with two
ilat processes. Preopercularspiucs directed backward.
Gill-rakers about 2 in orbit. Second anal spine 2J in

head. Maxillary, mandibles, and snout naked. Scales
mostly cycloid. Head 3; depth 3; D. XIII, 14|; A.
III. 6A DAU.II, 9.

gg. Gill-rakers, four or more in eye.

./. Interorbital nearly Hat, the supraocular ridges scarcely raised,

cranial ridges all low, the spines directed backward.
A-. Gill-rakers higher than wide. Peritoneum white. Dorsal

spines 2 in head or longer.

/. Dark brown varied with light brown caurinus, 10.

II. Lemon yellow to dark brick red, color variable. Frequently
light blotches arranged as in c'rysomeJas. D. XIII, 10

;

A. Ill, 6 VEXILLARIS, 11.

A-A-. Gill-rakers scarcely higher than they are wide. Peritoneum
brownish. Dorsal spines about 2| in head. Blackish
green, spotted with darker and with lighter. D.
XIII, 13; A. Ill, 6 RASTRKLLIGE-R, 12.

jj. Interorbital deeply concave, the supraocular ridges high.
Cranial ridges all high, the spines directed backward
and usually ujjward and outward.

VI. Dorsal spine a little more than half length of head;
parietal ridges very high

;
pale blotches on sides, form-

ing a continuous lateral band. Body and fins profusely
siieckled with pale; dark markings black, pale mark-
ings yellow. Head 3; depth 2f : D. XIII, 13; A. Ill,

7 ; tubes 49 xebulosus, 13.

7nm. Dorsal spines not more than half length of head; pale
blotches on sides not forming a continuous lateral

band. Occipital ridges moderate. A series of four
light spots along the base of the dorsals.

n. Pale markings flesh-color; dark markings olivaceous.

Scales rougher, cranial ridges lower, parietal spines
lower and narrower. Spinous dorsal higher, 2 in head,
its membranes more deeply incised than in chryso-

melm carnatus, 14.

nn. Pale markings yellow, dark markings blackish. Dorsal
spines 2^ in head. Head 2f; depth 2|; D. XIII, 13;
A. Ill, 6 ; tubes 46 chrysumelas, 15.
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1. I'TEROPODIIS SINENSIS (Gilbert).

Sehastirhthya shicnsis, (liLiiEirr, Proc. U. S. Nat. Mus., xiii, 1890, p. 81 (1891)

(Sauta Barbara).

Sebastodes sinensis, Eigicnmanx mid Ekjkn'aiann, Aim. N. Y. Acad. Soi., 1892, p.

355 (Santa Barbara).

Hahitat,—Santa Barbara.

This species is kuowii only from the types colleeted by the Albatross.

2. PTEROPODUS SAXICOLA (Gill)ert).

Sebastichthjjs saxicola, Gilisekt, Proc. U. S. Nat. Mus., xiii, 1890, p. 78 (1891)

(Coast of California south of Point Conception).

Sebastodes saxicola, Eigenmann and Eigenmann, Ann. N. Y. Acad. Sci., 1892, p.

355 (Santa Barbara).

Habitat.—Coast of southern C'alilbrnia. ; known only from the types.

3. PTEROPODUS ATEOVIRENS (Jordan and Gilbert).

Sehastirhihys alrorireus, Jordan and Gilbeut, Proc. U. S. Nat. Mus., m, 1880,

pp. 27, 289, & 455 (1881) (San Diego, Catalina Island, San Pedro, Santa

Barbara, San Luis Obispo, Monterey, San Francisco)

—

Jordan and JouY,

Proc. U. S. Nat. Mus., iv, 1881, p. 8 (1882) (San Pedro, Santa Barbara, Mon-
terey, San Francisco)

—

Jordan and Gilbert, /. c, p. 561 (San Francisco to

San Diego)

—

Jordan, Cat. Fish. N. Am., p. 107, 1885.

Sebastodes atrovirens, Jordan and Gilbert, Syn. Fish. N. Am., p. 662, 1883 (Coast

of California)—Eigenmann and Eigenmann, Proc. U. S. Nat. Mas., xv,

1892, p. 164 (1893) (San Diego) ; id., Ann. N. Y. Acad. Sci., 1892, p. 355, (San

Diego, Cortes Bank, Santa Barbara, Port Harford, Monterey, San Francisco).

Habitat.—Coast of California from San Diego to San Francisco.

We are indebted to Mr. F. C. Test for an examination of the skull of

this species.

4. PTEROPODUS ELONGATUS (Ay res).

Sebastes elongafus, Ayres, Proc. Cal. Acad. Sci., 1859, i>. 26, fig. 9.

Sebastichthys elongatus, Jordan and Gilbert, Proc. U. S. Nat. Mus., in, 1880, pp.

143 & 455 (1881) (Monterey, San Francisco)

—

Jordan and JouY, Proc. U. S.

Nat. Mus., lY, 1881, p. 8 (1882) (Monterey, San Francisco)

—

Jordan and

Gilbert, /. c, p. 56

—

Jordan, Cat. I'ish. N. Am., p. 108, 1885 (California)

—

Eigenmann and Eigenmann, Notes San Diego Biol. Lab. i, p. 7 & ii, p. 1,

1889 (Cortes Bank, San Diego).

Sebastodes elongatus, Jordan and Gilbert, Syn. Fish. N. Am., l^. 668, 1883 (Mon-

terey and San Francisco)

—

Eigenmann and Eigenmann, Proc. U. S. Nat.

Mus., XV, 1892, p. 165 (1893) (San Diego) ; id., Ann. N. Y. Acad. Sci., 1892, p.

355 (San Diego, Cortes Bank, Monterey, San Francisco).

Habitat.—San Diego to San Francisco; abundant.

This is one of the smaller species.

5. PTEROPODUS PRORIGER (Jordan and Gilbert).

Sebastichtliijs prorlger, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, pp.

327 and 455 (Monterey, Farallones, San Francisco)

—

Jordan and JouY, Proc.

U. S. Nat. Mud., IV, 1881, p. 8 (1882) (Monterey, San Francisco)—Jordan and

Gilbert, I. c.,p. 56, (Monterey and Farallones)

—

Jordan, Cat. Fish. N. Am.,

p. 107, 1885.
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Sebaatodes proriger, Jokdan and Gilbert, Syn. Fish. N. Am., pp. 661 & 950, 1883

(Coast of California)

—

Eigexmann and Eigenmann, Ann. N. Y. Acad. Sci.,

1892, p. 355 (Monterey and .San Francisco).

Habitat.—Monterey to .San Francisco.

The specimen recorded by us as Sehastodes proriger from San Diego

is Acutomentuni macdonaldi.

6. PTEROPODUS BKEVI8PINIS (Bean).

Sebastichihys prorujer brevispinis, Bkan, Proc, U. S. Nat. Mus., vi, 1883, p. 359,

(Hassler Harbor).

Sebastichihys brevispinis, Jokdan, Cat. Fish. N. Am., p. 107, 1885 (Alaska).

Sehastodes proriger, JoRDAXandGiLBEUr, 8yn. FLsli. N. Am., p. 950, 1883 (Alaska).

Habitat .—Alaska

.

This species replaces j?ron</er in Northern waters.

7. PTEROPODUS ZACENTUUS (Gilbert).

Sebastichthys zacentriis, Gilbeut, Proc. U. S. Nat. Mus., xiii, 1890, p. 77 (1891),

(Santa Barbara).

Sehastodes zacentrus, Eigexmann ami Eigenmann. Ann. N. Y. Acad. Sci., 1892, p.

355 (Santa Barbara).

Habitat.—Santa Barbara.

This species is known only from the types.

8. PTEROPODUS MALIGER (Jordan and Gilbert).

Sebastichthys maliger, .Iokdan and Gilbert, Proc. U. .S. Nat. Mus., 1880, in, pp.
322 and 4.55 (1881), (Faralloues, Monterey Bay, .Straits of Fnca).—.JouDANand
JouY, Proc, U. S. Nat. Mus., 1881, p. 7 (1882), (Puget Sound, Monterey, San
Francisco).— -.Jordan and Gilbert, /. c, p. 58 (Monterey northward).

—

Bean,
?. c, pp. 252, 269, 271-472 (Sitka, Port McLaughlin, B. C.)—Bean, Proc.

U. S. Nat. Mus., VI, 1883, p. 360 (1884), (Safety Cove, B. C.~).—Jordan Cat.

Fish. N. Am., p. 108, 1885.

Sehastodes maliger, Jordan and Gilbert, .Syn. Fish. N. Am., p. 673, 1883 (Mont-

erey to Sitka),

—

Eigenmann and Eigenmann, Ann. N. Y. Acad. Sci., 1892, p.

355 (Monterey, San Francisco, Puget Sound, Alaska).

Habitat.—Monterey to Alaska.

This, one of the prettiest of the Scorp;T?nid<e, is not rare at San Fran-

cisco. The specimens examined are from that place.

9. PTEROPODUS DALLII ( E i g e n ni a n n and B e e s o n )

.

I'teropodm drt///i,EiGENMANN and Beesox, Amer. Nat., 1894, p. 66 (San Francisco).

The single .specimen of this species known is 200 mm. long. It belongs

to the Indiana University and was probably collected b}^ Mr. W. Gr. W.
Harford, of the University of California. It is labeled 8. auriculatus,

var., and in general appearance it resembles that .species. The sculp-

turing of the skull and absence of coronal spines separate it distinctly

from Auctospina. In coloration it seems to approach P. saxicola, but
it differs from that species in the naked snout and mandible, in the

grooved interorbital, etc. In its gill-rakers, white peritoneum, grooved
Proc. X. M. 94 26
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iuterorbital it approaches P. maliger, from which it diflers in many
lieatures.

We have taken the liberty to name this species for Mr. WiHiain

Healey Dall, of the U. S. Geological Survey, who has been intimately

identified with west-coast zoology for many years.

10. PTEROPODUS CAURINU.S (Jordan and Gilbert)

Sebasies caurinus, Richardson, Voy. Sulph., p. 77, pi. 11, fig. 1, 1845.

Sebastichthi/s caurinus, JonoAX and Gilbert, Proc. U. S. Nat. Mus.,iii, 1880, pp.

4.55, 466 (1881), (Puget Sound).—Jordan and Jouy, Proc. U. S. Nat. Mus., iv,

1881, p. 7 (Puget Sound).

—

Jordan andGiLUKirr, Proc. U. S. Nat. Mus. iv, 1881,

p. 58 (Puget Sound northward).—Bean, Proc. U. S. Nat. Mus., iv, 1881, pp.

252, 271, and 472 (1882), (Puget Sound, Old Sitka, Departure Bay, B. C, Rose

Harbor, Queen Charlotte Island, Cliacan, Alaska) ; Proc. U. S. Nat. Mus., vi,

1883 p. 360, (Duncans Bay, B. C, Departure Bay, St. Mary Island, Alaska).-

Jordan, Cat. Fish. N. Am., p . 108, 1885.

Sehastodes caurinus, Jordan and Gilbert, Syn. Fish. N. Am., p. 672, 1883

(Puget Sound to Sitka).

—

Eigenmann and Eigenmann, Ann. N. Y. Acad.

Sci., 1892, p. 355 (Puget Sound, Alaska).

Habitat—Puget Sound to Alaska.

11. PTEROPODUS VEXILLARIS (Jordan and Gilbert).

Sehasiichthys vexiJIaris, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p. 292

(1881), (Santa Barbara Channel).—Jordan and Jouy, Proc. U. S. Nat. Mus.,

IV, 1881, p. 7 (1882), (Monterey, San Francisco).

—

Jordan and Gilbert, I.e.

p. 58 (San Diego to Puget Sound).—Eigenmann and Eigenmann, Proc. U. S.

Nat. Mus., XI, 1888, p. 465 (1889), (San Diego).

Sebastichthjis caurinus rexillaris, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii,

1880, pp. 4.55, 466 (1881), (Puget Sound).—Jordan, Cat. Fish. N. Am., p. 108

(California).

Sehastodes caurinus rcjillaris, Jordan and (Jilbert, Syn. Fish. N. Am., p. 672, 1883

(California).

Sehastodes rexillaris, Eigenmann and Eigenmann, Proc. U. S. Nat. Mus., xv, 1892

p. 167 (1893), (San Diego).

—

Eigenmann and Eigenmann, Ann. N. Y. Acad.

Sci., 1892, p. 355 (San Diego, Cortes Bank, San Pedro, Santa Barbara, Mon-
terey, San Francisco).

Sebastichthys carnatus, Eigenmann and Eigenmann, Notes San Diego Biol. Lab.,

I, p. 7, 1889 (Cortes Bank) not carnatus of Jordan and Gilbert.

Habitat.—San Diego to Puget Sound.

Everywhere abundant and very variable. Tlie specimens examined

are from San Diego.

12. PTEROPODUS RASTRELLIGER (Jordan and Gilbert).

Sebastichthys rastrelHger, Jordan and Gilbert, Proc. U. S. Nat. Mus., in, 1880, pp.

296, 455 (1881), (San Francisco, Monterey, San Luis Obispo, Santa Barbara,

San Pedro, Santa Catalina Island).

—

Jordan and Jouy, Proc. U. S. Nat.

Mus., IV, 1881, p. 7 (1882).—Jordan and Gilbert, Proc. U. S. Nat. Mus., iv,

1881, p. 58 (1882), (Humboldt Bay).—Jordan, Cat. Fish. N.Am., p. 108, 1885.

Sehastodes rastrcllii/cr, Jordan and Gilbert, Syn. Fish. N. Am., p. 671, 1883, (Coast

of California).—EigenmaNxN and Eigenmann, Proc. U. S. Nat. Mus., xv, 1892,

p. 167 (1893), (San Diego) ; id., Ann. N. Y. Acad. Sci., 1892, p. 355 (San Diego,

San Pcdr ), Santa liarbar.a. Port Harford, Monterey, San Francisco).

HABiTAT.^San Diego to Humboldt Bay.
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This is an aberrant species with very short gill-rakers and very thick

lower pectoral rays. In its gill-rakers it approaches some of the species

of Sehastomus. The specimens are fromi San Francisco and San Diego.

13. PTEROPODUS NEBULOSUS (A y r e s).

Sebastes nehuJosuft, Ayres, Proc. Cal. Acad. Sci., 1854, p. 5, (San Francisco).

—

Aybes, Proc. Bost. Soc. Xat. Hist., 1854, p. 96.

Sebastichthys nebulosus, Gill, Proc. Acad. Nat. Sci. Phila., 1862, p. 278.

—

Jordan
and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p. 455, (Puget Sound, San Fran-

cisco, Monterey).

—

Jordan and Jouy, Proc. U. S. Nat. Mas., 1881, iv. p. 7

(1882), (Neah Bay, Monterey, San Francisco, Puget Sound).

—

Jordan and
Gilbert, /. o., p. 58, (Monterey to Puget Sound).

—

Bean, Proc. U. S. Nat.

Mus., 1881, p. 265, and 1883, p. 360, (Puget Sound, Vancouver Island, near

St. Mary Island, Alaska).—Jordan, Cat. Fish. N. Am., p. 108, 1885.

Sebastodes nebulosus, J<mDas and Gilbert, Syn. Fish. N. Am,, p. 676, 1883 (Van-

couver Island to Monterey).

—

Eigenmann and Eigenmann, Ann. N. Y. Acad.

Sci., 1892, p. 355 (Monterey, San Francisco, Puget Sound).

Sebastes fasciatus, Girard, Proc. Acad. Nat. Sci. Phila., 1854, p. 146; id., U. S. Pac.

R. R. Surv., VI, p. 15, 1855 (San Francisco) ; op. cit., p. 78, pi. xxii, 1858, (Pres-

idio Bay, San Francisco).

—

Gunther, Cat. Fish. Brit. Mus., ii, p. 104, 1860.

Sebastichthys fasciolaris (Lockington), Jordan and Gilbert, Proc. U. S. Nat.

Mus., Ill, 1880, p. 297 (1881), (San Francisco).

Habitat.—Port Harford to Puget Sound.

The specimens examined are from Port Harford.

14. PTEROPODUS CARNATUS (Jordan and Gilbert).

Sebastichthys carnatus, Jordan and Gilbert, Proc. U. S Nat. Mus., iii, 1880, pp. 73,

4.")5 (1881), (Monterey, San Francisco, San Luis Obispo, Santa Barbara, San

Pedro).—Jordan and Jouy, Proc. U. S.Nat. Mus., iv, 1881, p. 7 (1882), (San

Francisco, Monterey).

—

Jordan and Gilbert, I. c, p. 58.

—

Jordan, Cat. Fish.

N. Am., p. 108, 1885.

Sebastodes carnatus, Jordan and Gilbert, Syn. Fish. N. Am., p. 674, 1883 (Coast of

California).

—

Eigenmann and Eigenmann, Proc. U. S. Nat. Mus., xv., 1892, p.

168 (1893), (San Diego) : id., Ann. N. Y. Acad. Nat. Sci., 1892, p. 355 (San Diego,

San Pedro, Santa Barbara, Port Harford, Monterey, San Francisco).

Habitat.—San Diego to San Francisco.

The specimens examined were collected at San Francisco and San
Diego.

15. PTEROPODUS CHRYSOMELAS (Jordan and Gilbert).

Sebastichthys nebulosus, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880, p.

73 (1881) (not S. nebulosus of Ayres).

Sebastichthys chrysomelas, Jordan and Gilbert, Proc. U. S. Nat. Mus., iii, 1880,

pp. 455 and 465 (1881) (from San Nicolas to Cape Mendocino)

—

Jordan and
Jouy, Proc. U. S. Nat. Mus., iv, 1881, p. 58 (1882) (Santa Barbara, San
Francisco).

Sebasticthys carnatus chrysomelas, Jordan, Cat. Fish. N. Am., p. 108, 1885.

Sebastodes chrysomelas, Jordan and Gilbert, Syn. Fish. N. Am., p. 672, 1883.

(San Francisco to San Diego)

—

Eigenmann and Eigenmann, Proc. U. S.

Nat. Mns., xv, 1892, p. 167 (1893) (San Diego); id., Ann. N. Y. Acad. Sci.,

1892, p. 355 (San Diego, San Pedro, Santa Barbara, Monterey, San Fran-
cisco).
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Sebastichthys chryaomelaa purpureua, Eigenmann and Eigenmann. Notes San
Diego Biol. Lab. I, p. 8, 1879 (Cortes Bank).

Habitat.—San Diego to San Francisco, Abundant and variable.

The specimens examined are from San Francisco.

X. Genus AUCTOSPINA (Eigenmann and Beeson).

Auctospina, Eigenmann and Beeson, Amer. Nat., July, 1893 (auriculatus).

Type.—Sebastes auriculaius, Girard.

This ^enus is now known from two species. One of these inhabits

the shallow bays and generally shallow waters not frequented by other

species of this group. The other is as yet known from deep water only,

260 fathoms.

The genus seems to us to be well characterized by the presence of

coronal spines, a pair of spines on tlu) frontals anterior to the origin of

the parietal ridges. In auriculatus there is a blunt knob on the fron-

tals between the coronal spines and the parietal ridges.

ANALYSIS OF THE SPECIES OF AUCTOSPINA.

a. Peritoneum black; maxillary nearlj' reaching vertical from posterior margin of

orb^t, 2} in head; eye large, 3J^ in head, much longer than snout or interor-

bital width; interorbital with a pair of strong ridges. Preopercular spines

radiating; highest dorsal spine, 2i in head; mandible scaled; scales very rough

ctenoid, those on breast, brauchiostegal rays, and mandible rough. Uniform

light below, a narrow black streak along eilge of spinous dorsal, the trian-

gular incised portion of membrane above it white ff). Depth, 2f ; head, 2|;

D. XIII, 13 or 14; A. Ill, 6. Lat. line, 29 aurora, 1.

aa. Peritoneum white; maxillary reaching beyond eye, 2^ in head; eye, 4^ iu

head, little longer than snout; interorbital with a median ridge; preopercu-

lar spines all directed backward; highest dorsal spine 2 in head; mandible

naked; few scales on breast and maxillary. Blackish brown, mottled; flushed

brownish red. Depth, 2i; head, 3.t; D. XIII, 13; A. Ill, 7. Lat. line, 4.5.

auriculatus, 2.

1. AUCTOSPINA AUEORA (Gilbert).

Sebastichthys aurora, Gilbert, Proe. U. S. Nat. Mus., xiii, 1890, p. 80 (1891)

(Point Conception).

Sebaatodes aurora, Eigkn.mann and Eigenmann, Ann. N. Y. Acad. Sci., 1892, p.

35.5.

Habitat.—Coast of southern California in deep water.

This species is known only from the Albatross'' collections.

2. AUCTOSPINA AURICULATUS (Girard).

Sebastes anrivulatus, Girard, Proc. Acad. Nat. Sci., Phila., 1854, pp. 131, 146;

id., U. S. Pac. R. R. Surv., vi, p. 14, 1855 (San Francisco) ; id., x, p. 80, 1858

(Presidio, San Francisco)

—

Ayres, Proc. Cal. Acad. Sci., 186.', p. 215, fig. 68.

Sebastichthys auriculatus, GiLL, Proc. Acad. Nat. Sci., Phila., 1862, p. 278

—

Jordan
and Gilbert, Proc. U. S. Nat. Mus., in, 1880, p. 455 (1881) (Puget Sound, San

Luis Obispo, Santa Barbara)

—

Jordan and Jouy, Proc. U. S. Nat. Mus., iv,

1881, p. 7 (1882) (mouth Russian River, Santa Barbara, San Francisco,

Puget Sound)

—

Jordan and Gilbert, I. c, p. 58 (Santa Barbara to Puget
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Souud)

—

Bean, /. c, p. 26.3 (VaQcoaV?r Island)

—

Jordan, Cat. Fish. N.

Am., p. 108, 188.5 (Califoruia).

Sebastodes auriciilatns, Jordan aud Gilbert, Syii. Fishes N. Am., p. 670, 1882

(Vaiicouvers to Cerros Island)

—

Eigenmann and Eigenmann, Proc. U. S.

Nat. Mus., XV, p. 1892, 167 (1893) (San Diego) ; id., Proc. U. S. Nat. Mus., xv,

1892, p. 167 (1803) (San Diego); id., Ann. N. Y. Acad. Sci., 1892, p. 355 (San

Diego, Santa liarbara. Port Harford, Monterey, San Francisco, Columbia
River, Puget Souud).

Sebastes i-iibervar. jjarviis, Ayres, Proc. Cal. Acad. Sci., 1854, p. 7 (San Francisco).

Habitat.—San Diego to Puget Souud, in shallow water. Cerros Island.

The specimens examined are from San Diego, Monterey, and San
Francisco.

•XI. Genus SEBASTOPSIS, Gill.

Sebastopsis, Gill, Proc. Acad. Nat. Sci., Phila., 1862, p. 278 {pohjlepis), 18S3, p.

207, Sauvage Nouv. Arch. Mus. (2), 1 p.—Ann. Sci. Nat. (5), xvii, art. 5,

1875 (minutuii).

Type.—Sebastes »*nn«7«.f,CuviER and Valenciennes = <Se6as/esjjo/(/?t'j>/s,BLEEKER.

1. SEBASTOPSIS XYRIS, Jordan and Gilbert.

Sebastopsis xyris, Jordan aud Gilbert, Proc. U. S. Nat. Mus., v, 1882, p. 369 (1883)

(Cape San Lucas)—Jordan, Proc. U. S. Nat. Mus., viii, 1885, p. 387 (1886)

(name).

Head, 24 ; depth, 3i; D. XIII, 10; A. Ill, 5; lat. 1., 24 (pores). Mouth large,

oblique, the maxillary extending to beyond pupil, its length 1§ in head. Jaws
naked. Preorbital narrow, its edge lobate, not siiinous. Eye about 3^ in head.

Cranial ridges very short, sharp, and high. Interorbital space narrow, very deeply

concave, with two longitudinal ridges. Preocular, supraocular, postocular, tym-

panic, parietal, nuchal, aud coronal spines present. Suborbital stay forming a

sharp elevated ridge, with a sharp spine near its front, under the eye, and another

near its junction with the preopercle. Gill rakers very short. Dorsal fin deeply

notched, the longest 2j in head. Second anal spine much longer than third. Verti-

cal fins with bauds and blotches of dark brown ; a large dark blotch on last dorsal

spines. (Jordan and Gilbert.)

HISTORICAL LIST OF SPECIES AND THEIR PRESENT EQUIVALENTS.

1810. Epinephehts ciliatus, T\\es^=Sebastosomus ciliatns.

1811. Perca veriabiUs, Fa\las=^Sebastosomu8 ciliatus.

1845. Sebastes cauriniis, Richardson:=P<ero^ofZ((.s caunnus.

1854. Sebastes aiiriculatus, Ghard^Auctosjjina auriculatus.

1854. Sebastes melanops, Girard=«S'e/>«s/osoHii(s melanops.

1854. Sebastes rosaceus, GiTa,Y(i.=zSebasto7nu8 rosaceus.

1854. Sebastes fasciatus, G'iTa.v(\.=zPteropodus nebulostis.

1854. Sebastes nebulostis, AyTes=Ptero2}odus nebulosus.

1854. Sebastes ruber, AyTea=Sebastomus ruber.

1854. Sebastes paucispinis, Ayres^Sebastodes paucispinis.

1854. Sebastes parvus, AyTes=Aiicfospina auriculatus.

1859. Sebastes iiigrociiictus, Ajres^Sebastichthys nigrocinctus.

1859. Sebastes helvomaculatus, AjTes=^Sebastomus rosaceus.

1862. Sebastodes flavidus, AyTes=Sebastosomus flavidus.

1862. Sebastodes oralis, Ayres^Acutomentum. oralis.

1864. Sebastosomus pinnifier, GiW^^Sebastomus piuntfier.

1864. Sebastosomus simulans, Gi\l=Sebastosomus melanops.
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1880. Sehastes matzuhanp, Hilgeudorf= matzubara'.

1880. Seiastes machrochir, Guuthev:=Sel)astolohus machrochir

.

1880. Sehastichthys serriceps, Jordan and Q\\hevt= Sehasticlitliys serriceps.

1880. Sehastichthys miniatits, Jordau and LVi\heTt=Sehnstomtis miniatus.

1880. Sebastichthys carnatHs, Jordau and diVonxt— Pteropodua cariiatus.

1880. Sebastichthys eniomelas, Jordau and Gilbert—Primospina entomelas.

1880. Sebastichthys rhodochloris, Jordan and Gi\hevt=Sebastomus rhodoehloris.

1880. Sebastichthys atrovirens, Jordau and Gilbert=P<erojjofZMS atrovirens.

1880. Sebastich thys rubririnetits, Jordan and Gi\hevt=Sebastichthys rubrivinctus.

1880. Sebastichthys vexillaris, Jordan and G\\hevt=^Ptci-opodns vexillaris.

1880. Sebastic]ithys chlorostictns, Jordau and Gilhert= Sebastotnus chlorostictus.

1880. Sebastichthys constcllatits Jordan and Gilhevt^Sebastomiis constellatus.

1880. Sebastichthys rastrelUger, Jordau and Gi\hert=:Pteropodus rastrelliger.

1880. Sebastichthys fasciolaris, JjOc\imgton:=Pteropodus Dehulosus.

1880. Sebastichthys maliger, Jordan and Gi\hert^Ptero2)odiis maliger.

1880. Sebastichthys proriger, Jordau aud GWhcxt^^Pterupodus proriger.

1880. Sebastichthys chrysomelas, JoTdan and Gilbert^ Pterojtodus chrysomelas.

1881. Sebastichthys mystinits, Jordan and Gilbevt=^Primospina mystinus.

1882. Sebastopsis xyris, Jordau and Gilbevt^Sebasto2)sis xyris.

1882. Sebastichthys umbrosus, Jordan and Gi\bevt^Sebastomus nmbrosus.

1885. Sebastichthys brevispinis, Bean^Pteropodus hrevis2)inis.

1889. Sebastichthys levis, Eigenmann and Eigenmann=Se/>rts<omM.s leins.

1889. Sebastichthys purpureus, Eigenmann aud 'E'l^Buvainiw^Pteropodus chry-

somelas.

1890. Sebastodes goodci, Eigenmann and Eigenniann^»S'e6as<ofZes goodei.

1890. Sebastodes rufus, Eigenmann and Eigenmanu=<Se/;as<o>nHs rufus.

1890. Sebastomus melanostomus, Eigenmann and Eigenu\a,un=Acutome7itum

m elanostomits,

1890. Sebastodes eos, Eigenmann and 'Eigenmanii^Sebasto7nus eos.

1890. Sebastodes wreus, Eigenmann aud Eigenmann=Se&asto/HMS (vreus.

1890. Sebastodes serranoides, Eigenmann and Fiigenmann=Sebasto8omus ser-

ranoides.

1890. Sebastoiobus alascanus, Bean^^Sebastolobus alascaniis.

1890. Sebastichthys alutus, GilbeTt^Acutomentum alutiis.

1890. Sebastichthys rupestris, Gilb(irt=:Seba8tomii8 rupestris.

1890. Sebastichthys zacentrus, G\].bevt=Pteropodus sacentrns,

1890. Sebastichthys saxicola, GUbevt=Ptero2)odHS saxicola.

1890. Sebastichthys diplaproa, GilbeTt^^Sebastichthys diplaproa.

1890. Sebastichthys aurora, Gilbert^A iictospin a aurora.

1890. Sebastichthys intrortiger, Gilbert=:Acutomentum inelanostomum.

1890. Sebastichthys sinensis, Gilbevt^=Pieropodus sinesis.

1891. Sebastodes gilli, K. S. Eigenmann=5'e6a8<om«s gilli.

1893. Acutomentum macdonaldi, Eigenmann and Beeson=:Acutomentum mac-

don aldi.

1893. Pteropodus dallii, Eigenmann and 'B6eso\\=Pteropodus daUii.

SYSTEMATIC LIST OF THE SPECIES OF SCOEP^^NID^, BASED UPON
THE PRESENT REVISION.

I. Sebastolobus, Gill.

Sebastoiobus macrochir (Giinther).

Sebastolobus alascanus, Bean.

II. Sebastichthys, Gill.

Sebastichthys nigrocinctus (Ayres).

Sebastichthys serriceps, Jordan and Gilbert.

Sebastichthys rubrivinctus, Jordau and Gilbert.

Sebastichthys diploproa, Gilbert.
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III. AcUTOMENTUM, Eigenuiauu ami Beesou.

Acutomeniitm mehtiiostomum (Eigeniiiaun and Eigenmaun)

Aeutoinentiim macdonaldi, Eigeumanu aud Beeaon.

Acutovuntmn ovalis (Ayres).

Acutomentiim alutnin ((Jilbert).

IV. Primospina, Eigenmanii and Beesoii.

Frimospina mysthiHs (Jordan aud Gilbert).

Frimosjyina entomelas (Jordan and Gilbert).

V. Sebastosomus, Gill.

Sebastosomiis ftavhlus (Ayres).

Sebastosomus serranoides (Eigeumanu aud I'Mgeumaun).

Sebastosomus melanops ((iirard).

Seba''tosomus cillatus (Tiles).

VI. Sebastodes, Gill.

Sebastodes goodei, Eigenuiauu and Eigeumanu.

Sebastodes pattcls})inis
i^
Ayres).

VII. GeXUS allied to 8EBA.STOMUS.

? matzubarw, Hilgendorf.

VIII. Sebastomus, Gill.

Sebastomus ca2)ensis (Linntens).

Sebastomus rufus (Eigeumanu and Eigenmann).

Sebastomus minialus (.lordau and Gilbert).

Sebastomus pinnifier (Gill).

Sebastomus Jeris (Eigeumanu and Eigenmann).

Sebastomus aureus (Eigeumanu aud Eigeunumn).

Sebastotnus consteUatus (Jordan and Gilbert).

Sebastomus umbrosus (Jordan and Gilbert).

Sebastomus rosaceus (Girar<l).

Sebastomus rliodochloris (Jordan and Gilbert).

Sebastomus gilH (R. S. Eigeumanu).

Sehastomus rupesiris (Gilbert).

Sebastomus eos (Eigeumanu aud Eigenmann).

Sebastomus chlorostictus (Jordan aud Gilbert).

Sebastomus ruber (Ayres).

IX. Ptekopodus, Eigeumanu and Beesou.

Fteropodus sinensis (Gill)ert).

Fteropodus saxicola (Gill)ert\

Fteropodus atrovirens (Jordan aud Gilbert).

Fteropodus eJonr/afus (Ayres).

Fteropodus proriger (Jordan and Gilbert).

Fteropodus brevispinis (Bean).

Fteropodus zacentrus (Gilbert).

Fteropodus maliger (Jordan aud Gilbert).

Fteropodus dallii, Eigenmann aud Beesou.

Fteropodus caurinus (Jordan and Gilbert).

Fteropodus rexiJlaris (.Tordau aud Gilbert).

Fteropodus rastrelUger (.Jordan and Gilbert).

Fteropodus nebulosus (Ayres).

Fteropodus carnatus (.Jordan and Gilbert).

Fteropodus chrgsomelas (Jordan and Gilliert)

X. Auctospina, Eigenmaun and Beesou.

Auctospina aurora (Gilbert).

Auctospina aurieulatus (Girard).

XL Sebastopsis, Gill.

Sebastopsis xyris, Jordan and Gilbert.





ADDITIONAL NOTES ON THE NATIVE TEEES OF THE
LOWEE WABASH VALLEY.

By Robert Eidgway.

Since the publication of my '"Notes on the Native Trees of the

Lower Wabash and White Eiver Valleys in Illinois and Indiana," * and

the additions and corrections to the same article,t a considerable

amount of further information has been gathered, i^artly through my
own observations during occasional visits to that region, but chiefly

through investigations made by Dr. J. Schneck, of Mount Carmel,

111., who having been appointed by the State authorities to make an

exhibit of Illinois woods at the New Orleans Exposition, was enabled

to take measurements of many species which, for one reason or another,

I had not measured. Dr. Schneck having kindly furnished me with

these measurements and given me permission to publish them, they are

presented in the following notes, except in those cases where figures

already published are not affected.

After the lapse of so many years, it is to be expected that additions

are to be made to the list, that some statements are to be modified,

and that errors are to be corrected. These will be found under aj)pro-

priate headings at the end of this paper.

Before i^roceeding to take up the species in regular order, it may be

well to explain that the first number corresponds with the numeration of

my first paper, while the number in parentheses prefixed to the name of

a species corresponds in each case with that given in the octavo edition

of Prof. Sargent's " Catalogue of the Forest Trees of North America,"

published in 1880, | and not with the numeration of the large quarto

"Eeport on the Forests of North America (exclusive of Mexico),"

published in 1884.

* Proc. U. S. Nat. Mus., v, 1882, pp. 49-88, (1883). (Actual date of publication of

editiou of "separates," .June 12, 1882.)

t Additions and corrections to the list of native trees of the Lower Wabash Val-

ley. Botanical Gazette, viii, No. 12, Dec. 1883, pp. 345-352.

t Sargent, Charles S.—A Catalogue of the Forest Trees of North America; Tenth

Census of the United States, Govt. Printing Office, Washington, 1880.

§ Sargent, Charles S.—Report on the Forests of North America (exclusive of

Mexico) ; Tenth Census of the United States, IX, Govt. Printing Office, Washiugton,

1884.

Proceedings of the TJ. S. National Musoiim, Vol. XVII, No. 1010.
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410 TREES OF THE WABASH VALLEY—RIDGWAY.

Measurements of girth are always takeu above the swell at the base

of the tree, or at a height usually of 2 to 4 feet, though sometimes 5 or

G feet from the ground. The height is always measured from a felled

tree with a 100-foot tapeline. Unless otherwise stated, all trees meas-

ured were found in the immediate vicinity (within 3 miles radius) of

Mount Carmel, 111., though sometimes on the ojiposite side of the

Wabash River, in Knox and Gibson counties, Indiana.

2. (8.) LIRIODENDRON TULIPIFERA, L i u u as u s . Tulip Tree; "Poplar."

A large poplar cut for shingles 8 miles east of Vincennes measured 8

feet across the top of the stump, which was solid to the center; the

last cut was 63 feet from the first, and the trunk made 80,000 shingles.

3. (10.) ASIMINA TRILOBA ( L i n n fB u s ) D u u a 1 . Pawpaw.

The largest specimen measured by Dr. Schneck was 48 feet high and

27 inches in circumference.

4. (14.) TILIA AMERICANA, Linnaeus. American Linden. "Liu."

Dr. Schneck's largest measurements are, girth, 17i feet; height, 135

feet.

6. (— .) "ILEX VERTICILLATA. Black Alder."

This should read " Hex decidua, Walter. Deciduous Holly." I.

verticillata occurs also, but it is only a shrub.

7. (40.) ^ESCULUS GLABRA, Willdenow. Smooth Buckeye.

A tree of this species measured by Dr. Schneck was 83 feet high and

35 inches in circumference.

11. (.53.) NEGUNDO NEGUNDO (Linnaeus) Karsten. Box Elder.

A tree measured by Dr. Schneck was 60 feet high and 9i feet in cir-

cumference.

13, (— .) RHUS GLABRA, L i u u ai u s . Smooth Sumac.

Dr. Schneck measured a specimen of this species which was 20 feet

nigh and 9 inches in girth.

16. (65.) GYMNOCLADUS DIOICUS (Linnieus) Koch. Cofifee-bean; Coffee-nut.

Height, 129 feet; circumference, 7i feet, are the dimensions of a tree

measured by Dr. Schneck.

17. (66.) GLEDITSIA AQUATICA, Marshall. Water Locust.

The known size which this tree attains is considerably increased by

Dr. Schneck's measurements, which show that a height of 90 feet is

sometimes reached, the specimen measured being only 4f feet in cir-

cumference.

18. (67.) GLEDITSIA TRIACANTHOS, Linnaeus. Honey Locust.

The largest specimen measured by Dr. Schneck was 156 feet high and

18 feet in circumference.
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19. (58.) EOBINIA PSEUDACACIA, Li n n a am s . Black Locust.

A cultivated specimen, growing in Wabash County, 111., measured

by Dr. Sclineck, was 95 feet high and 11.^ feet in circumference.

21. (76.) PRUNUS AMERICANA, Marshall/ Wild Plum.

The tree from which Dr. Schneck's specimens of the wood were taken

measured 28 feet high and 27 inches in circumference.

22. (78.) PRUNUS ANGUSTIFOLIA, Marshall. Chickasaw Plum.

Dr. Schneck's specimen was 20 feet high and 21 inches in circum-

ference.

23. (81.) PRUNUS SEROTINA, Ehrmanu. Wild Cherry.

A wild-cherry tree measured by Dr. Schneck was 135 feet high by

lOJ feet in circumference.

25. (87.) PYRUS CORONARIA, Linufeus. Crab Apple.

Dr. Schneck's specimen was 28 feet high and 20 inches in circum-

ference.

28. (96.) CRAT^GUS CRUS-GALLI, Liniueus. Cockspur Thorn,

Height, 32 feet; circumference, 20 inches (Schneck).

30. (102.) CRATAEGUS TOMENTOSA, LinuaMis. Black Thoru.

Height, 29 feet; circumference, 21 inches (Schneck).

31. (105.) AMELANCHIER CANADENSIS, Medic us. ,Iuue Berry.

Height, 38 feet; circumference, 28 inches (Schneck).

32. ( 106. ) LIQUIDAMBAR STYRACIFLUA, Linn ii> u s . Sweet Gum.

Articles describing this species refer to the corky excrescences to

the branchlets as if they were a constant feature. So far is this from

being true that it is probably no exaggeration to say that not 5 jier

cent, of the total number of trees possess them, or at least they are not

conspicuously developed in a greater proportion. Indeed, so far as my
observation goes (and I liave examined many hundred trees), these

excrescences are decidedly exceptional.

37. (124.) VIBURNUM PRUNIFOLIUM, Linna-us. Black Haw.

Height, 21 feet; circumference, 11 inches (Schneck).

41. (154.) FRAXINUS PUBESCENS, Lamarck. Red Ash.

Height, 138 feet; circumference, IG feet (Schneck).

44. (157.) FRAXINUS VIRIDIS, Michaux, f. Green Ash.

Height, 92 feet; circumference, 5 feet (Schneck).



412 TREES OF THE WABASH VALLEY—RIDGWAY. vol.xvii.

45. (165.) CATALPA SPECIOSA, Warder. Catalpa.

While near Fairfield, Wayne county, 111., in May, 1890, 1 was shown a

number of small but flourishing catalpa trees which had sprouted from

fence posts. The latter had been split and put into the ground while

green and sj)routed at the ground, the sprouts forming well-shaped

trees 10-15 feet high with stems of proi)ortionate thickness. I supposed

they had been planted inside the fence, and would not have suspected

their curious origin had not my attention been called to it.

47. (176.) ULMUS ALATA, Michaux. Winged Ehii.

Height, 5,5 feet; circumfereuce, 27 inches (Schneck). In the town of

Fairfield, Wayne county. 111., are some beautiful examples of this

handsome tree planted as shade trees along some of the streets. They

have assumed a symmetrical spreading form and display conspicuously

the curious corky winged appendages to the branches. This species is

abundant in bottom lands of Wayne, liichland, Edwards, and adjoining

counties i'.i Illinois.

49. (179.) ULMUS PUBESCENS, Walter. Slippery Elm.

A tree measured by Dr. Schneck was 83 feet high and 7.^ in circum-

ference.

50. (183.) CELTIS MISSISSIPPIENSIS, Bosc . Mississippi Hackberry.

This is surely a distinct species from C. occidentalis in the region

under consideration, being always easily distinguished by the con-

spicuously different foliage, bark, and fruit—the latter not only differ-

ent in size but in color also. I found it abundant in creek bottoms in

the southern portion of Eichland county. 111., where some of the trees

were taller than I had seen them elsewhere, apparently 100 feet or

more in height.

A specimen measured by Dr. Schneck was 95 feet high and 5i in

circumference.

59.(202.) HICORIA GLABRA (Miller) Brittoii. Pig-nut; Broom Hickory.

Height, 120 feet; circumference, 8^ feet (Schneck).

60.(203.) HICORIA SULCATA ( Willdeno w ) B ritton . Big Shell-bark; Bot-

toms Shell-bark.

Height, 119 feet; circumference, 8 feet (Schneck).

— . (200.) HICORIA AQUATICA, Michaux, f. Water Hickory.

This species was not included in my list, although referred to in the

introduction (j). 50) as having been, \y\t\i H. myristiccvformis, mentioned

by Prince von Wied, in the list of trees observed by him at New Har-

mony, Ind.* Under date of December 15, 1883, Dr. Vasey wrote me

* lieise in das inueie Xord-amerika, i, p. 209.
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tliiit lie liad lately received specimens of H. aquatica from Mr. W. F.

Fortune, collected at Equality, Gallatin county. 111,, adding- that it

was sent to him as H. Pecan, " which the foliage much resembles, but

the nuts are much flattened, and ridged, and the meat is as bitter as

that of i?'. minima.''^

In view of this virtual confirmation of Prince von Wied's record of

H. aquatica, H. myristicwformis should be looked for in the lower

Wabash bottom-lands.

65. (218.) QUERCUS DIGITATA (Ma rsh all) 8ud worth. Spanish Oak.

A specimen of this oak measured bj' Dr. Schneck was 97 feet high

and 6 feet in circumference.

In the White Eiver bottoms there occurs a very strongly marked
variety of this species or possibly a tree that is specifically distinct, dis-

tinguished from the true (J. digitata, which is especially a tree of thin-

soiled uplands, by its much larger and taller growth and distinctly

light-colored bark. In fact, although it has the bristle-pointed, acute-

lobed leaves of the black-oak group, and moreover has the lobes shaped

as in Q. digitata and the under surface of the leaves densely tomentose

as in that species, the bark of the trunk is so light-colored as to cause

the tree to be easily mistaken for one of the white oaks, as, for exami^le,

Q. alba or Q. MuMenbergU, which it further resembles in habit. So very

different is it, in these particulars, from Q. digitata that I feel quite

certain it will prove, on investigation, to be at least subspecifically

distinct.

The first specimen met with by me was growing in the White Eiver

bottoms, about five miles above the mouth of that stream, on the south-

ern side. It measured 14 feet in circumference, with the trunk free of

branches for at least 70 feet, but rather crooked. Other trees quite

identical in characters were afterward examined by Dr. Schneck and

myself near White Eiver Pond, several miles southwest of the tree

above mentioned, but neither of us have seen it elsewhere than in the

bottom-lands lying between the extreme lower portions of White and
Patoka rivers, where the typical black-barked Q. digitata seems not to

occur at all, being, as previously stated, apparently confined to thin-

soiled or clayey uplands.

66. (222.) QUERCUS IMBRICARIA, Micliaux. Laurel Oak; Shingle Oak.

Height, 100 feet; circumference, 8 feet (Schneck).

67. (226.) QUERCUS LYRATA, Walter. Swamp Post Oak; Overcnp Oak.

This tree grows in the bottoms of all the streams tributary to the

Wabash, at least as far north as Jasper county. 111., where I found it

in the vicinity of Eafe's mill, in July, 18S7. In Fox Eiver bottoms,
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immediately west of Sugar Creek prairie, Eicliland county, this oak

was the prevailing species over considerable areas of swampy woods.

69. (I.) QUERCUS MICHAUXI, Nut tall. Michaux's Oak; Basket Oak.

More recent investigations have shown this tree to be a common one

in rich bottom-lands, and certainly specifically distinct (in our district)

from Q. platanoides {Q. hicolor).

70. (228.) QUERCUS MUHLENBERGII, Engelmann. YellowOak; "Chinquapin."

Height, 155 feet; circumference, 12 feet (Schneck).

71. (229.) QUERCUS NIGRA, Linnjens. Black Jack; Jack Oak.

Height, 65 feet; circumference, 3^ feet (Schneck).

75. (235.) QUERCUS MINOR (M ar shall) S argent. Post Oak.

While my estimate of "about 50 to 80 feet high, and 2 to 3 feet in

diameter" as the "usual size of the heavier growth" is probably very

nearly correct, larger trees occur, one measured by Dr. Schneck being

103 feet high and 10 in circumference.

79. (244.) OSTRYA VIRGINIANA (Miller) W i 1 1 d e n o w. Hop Hornbeam.

Height 25 feet, girth 26 inches (Schneck).

82. (249.) BETULA NIGRA, Linn a> us. Red Birch; River Birch.

Height 105 feet, circumference 10 feet (Schneck).

84. (—.) SALIX DISCOLOR, Muhlenberg. Glaucous Willow.

Height 15 feet, circumference 9 inches (Schneck).

— . (— .) SALIX LONGIFOLIA, Muhlenberg. Long-leafed Willow; Sand-bar

Willow.

Height 70 feet, circumference 20 inches (Schneck).

85. (261.) SALIX NIGRA, Marshall. Black Willow.

My maximum measurement of 87^ feet is exceeded by one by Dr.

Schneck of a tree which was 95 feet high and 7^ feet in circumference.

88. -'POPULUS TREMUL0IDE8. Aspen; Quaking-Asp." (= P. grandideniata

Michaux. Large-toothed Aspen!).

Dr. Schneck measured a tree of this species which was 97 feet high

and 4| feet in circumference.

P. trcmuloides apparently does not occur in our region.

89. (277.) JUNIPERUS VIRGINIANA, L i nn £b u s. Red Cedar.

A specimen growing in Saline County, 111., measured by Dr. Schneck,

was 75 feet high and 5 feet in circumference.
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90. (_. ) JUNIPERUS COMMUNIS, Linn m u s. Juniper.

A Saline County specimen measured by Dr. Schneck was 25 feet

Liffh and 18 inches in circumference.

APPENDIX.

A.—NUMBER OF SPECIES OF NATIVE TREES ASCERTAINED TO OCCUR
INDIGENOUSLY IN THE LOWER WABASH VALLEY.

The total number of species given in my catalogue is 94 ; but from

this number the following are to be deducted, as being more properly

classed as shrubs than trees

:

1. Rhus glabra. Smooth Snmac. 3. Viburnum dentatum. Arrow-wood.

2. Amorpha fruticosa. False Indigo. 4. Salixhtcida. Shining Willow

The number would thus seem to be reduced to 90; but the additions

far outnumber the reductions, the following having been omitted from

my list:

*1. Ptelea trifoUala, L i n n ?r u s. Hop Tree.

*2. Euonymus airopurpureus, J ac quin. Burning Bush; Wahoo.
3. Rhamnus CaroUniana, Walt(3r. Carolina Buckthorn.

4. jEscuIus octandra, Marshall. Sweet Buckeye.

5. Rhus UerH/x, L inna'us. Poison Sumac ; Poison Dogwood ; Poison Elder.

*6. Crafa-gus spaihulata, M i c h a u x. Small-fruited Haw.
*7. HamamcJis Virgin\ca,\j\\\wxviS. Witch Hazel.

8. Njissa aquatica, Marshall. Tupelo.

9. raccinium arboreum, Marshal 1 . Farkle-berry.

10. Bumelia lanuginosa, P ev so on . Gum Elastic; Shittim wood.

11. Bumelia hjcioides, Gxrtuev . Southern Buckthorn.

12. Mohrodendron tetraptcra (Linn tens) Brit ton. Silver-bell Tree; Snow-
drop Tree; Calico-wood.

*13. Foresiiera acuminata, P oivet . Water Privet.

14. Planera aquatica, G m e 1 i n . Water Elm.
15. fl^jcorirt a^Hrti/ca (Michaux. f.) Br i 1 1 on . Water Hickory.

16. Castanca pumila (Linniens) Miller. Chinquapin.
*17. Salix lougi folia, Muhlenberg. Sandbar Willow.

Of the above, those marked with an asterisk have been identified in

the immediate vicinity of Mount Carmel, the others being mainly more
southern, or occurring only fjirther down the river. No. 6, Craf(V(jus

spathulaia, is not included in Dr. Schneck's list and has not been met
with by him or myself during recent years. Specimens in fruit were
found by us, however, near Mauck's Pond, Gibson County, Ind., in

September, 1871.* There is some doubt as to No. 16, Castanea pumila,

which is given on Prof. Sargent's authority ; but there is a possibility

of an error having been made from the circumstance that the name
"chinquapin" is in that region almost universally applied to the fruit

of Quercus Muhlenhergii.

* See American Naturalist, December, 1872, p. 728.
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The actual number of indigenous species of trees in the Lower Wa-
basil A"alley (from tbe month of White Eiver southward) would thus

appear to be 107, but the total may be still larger through the probable

addition ot Ilex opaca, quoted from southern Indiana, Cratcegus arho-

resccns (Union and Jackson counties, 111.), Hicoria myristicaformis

(Posey County, Ind., fide Prince von Wied), and a few of more general

distribution (as Ulnius racemosa) which have not yet been reported

from the area under consideration.

B.—NUMBER OF SPECIES GROWING IN RESTRICTED AREAS.

Some interesting additions, or additional observations, may be made

to the lists given on pages 50 to 53 of my catalogue. Regarding list

"(2)", for example (pp. 52, 53), it may be stated that the piece of woods

in question consisted wholly of low flat ground, much of it under water

in wet weather. Much valuable timber had been culled over the whole

area, while from considerable portions nearly all the large growth had

been destroyed, two species (the Western Catalpa and Black Walnut,

easily identified from the stumps) having in fact been quite extermi-

nated. If these latter had been still growing, the total number of

species growing on the 75 acres would apparently be 54, instead of 52,

as given in the list. A subsequent examination, however, revealed

the presence of two ailditional species, viz: Fraxinus quadrangulata

(Blue Ash), and Hicoria microcarpa (Little Shellbark), making the

actual total 56 species. During a later examination (ma^e in Octo-

ber, 1882), which was restricted to 22 acres of the same piece of woods,

no less than 43 species of trees were detected, notwithstanding one

piece of 8 acres had been wholly deprived of the undergrowth and

most of the large trees, while more or less timber had been cut from

the whole tract. This gives about two additional species of trees

for each separate acre of the whole area. The species noted are the

followins:

:

16. Fraxinus Americana. Common.
17. Fraxinus quadravgulaia. Conunon.

18. Sassafras sassafras. Common.
19. Ulmus Americana. Abundant.

20. Uhnus 2>uhesccns. Common.
21. Celtis oceidentalis. A few small trees.

1. Liriodendron tulipifera. Common.
2. Asimina triloba. Common.
3. Acer rubrum. Common.
4. Acer saccharum. Common.
5. Bhus copallina. Common, growing

20 to 30 feet high.

6. Glediisin triacanthus. A few small 22. Moras rubra. Common.

trees. 23. Platanus oceidentalis. Common.

7. Gymnocladns dioicus. A few small 21. Hicoria ovata. Abundant.

trees. 25. Hicoria microearpa. Common.

8. Cercis Canadensis. Common. ; 26. Hicoria sulcata. Common.

9. Primus Americana. Common. 27. Hicoria alba. Common.

10. Prunus scrotina. Rare.

11. Liqnidambar Styracijfua. Common.

12. Corn Its florida. Common.
13. Nyssa sylvatica. Common.
14. Viburnum ]}runifoUum. Abundant.

15. Diospyros Virginiana. Common.

28. Hicoria glabra. Common.
29. Hicoria minima. Common.
30. Qnercus alba. Abundant.

31. Qucrcus platanoides. Common.
32. Qucrcus macrocarpa. Rather common.

33. Quercus coccinea. Common.
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41. Popiiliis heierophylla. Abundant
along edge of swamp.

42. Popuhis monUifera, Common along

edge of swamp.
43. Popidits (jrandidcntata. Sparingly-

scattered through woods.

34. Quercus velutina. Common.
35. Quercus ruhra. Common.
36. Quercus jyalusfris. Common.
37. Quercus bnhrlcaria. Common.
38. Fagus atropunicea. Conmion.

39. Carpinus Virginiana. Common.
40. Salix nigra. Most abundant tree

along edge of swamp.

Oil a tract of 40 acres, partly cleared, 1 mile sontlieast of Olney,

Richland County, 111., the following species were recognized during an
imperfect survey of the woods

:

21. Htcorta orata. Common.
22. Hicoria minima. Common.
23. Hicoria glabra. Common.
24. Hicoria alia. Abundant.

25. Quercus alba. Abundant.

26. Quercusplatauoides. Rather common.
27. Quercus minor. Common on high

grounds with thin soil.

28. Quercus macrocarpa. Connnou.

29. Quercus coccinea. Common.
30. Quercus relutina. Common.
31. Quercus rubra. Common.
32. Quercusjialustris. Common.
33. Quercus imbricaria. Abundant.

34. Befvla nigra. Rather common along

bank of stream.

35. Salix nigra. Rather common in wet

places.

36. Populus monilifera. Rath<'r common
along bank of stream.

1. Jsimina triloba. Common.
2. Acer saccharinum. Common.
3. Acer rabrum. Rare?

4. Acer saccharum. Common.
5. Gleditsia triacanthos. Common.
6. Cercis Canadensis. Abundant.

7. Prunus Americana. Common.
8. Prunus serotina. Common.
9. Ptjrus coronaria. Common.

10. Corn us jiorida. Abundant.

11. Nyssa sijlvatica. Common.
12. Diospijros Virginiana. Comnu)n.

13. Fraxinus quadrangulaia. Common.
14. Catalpa speciosa. Common.
15. Sassafras sassafras. Common.
16. Ulmus Americana. Common.
17. Ulmus pubescens. Common.
18. Morus rubra. Rather connnon.

19. Platan us occidentalis. Common.
20. Juglans nigra. Common.

For the sake of comparison of variety of tree-growth between the

foregoing Mississippi Valley localities and localities of equal or greater

area east of the Alleghauies, in the same latitude, the following lists

are presented

:

(i) Near Falls Church, Fairfax County, Va.; locality, a 200-acre farm and vicinity.

Liriodendron tulipifera. Common.
Ilex opaca. Rare.

Acer rubrum. Common.
Robinia pseudacacia. Abundant, but
perhaps spread from cultivation.

Prunus serotina. Rather common.
Cornus florida. Abundant.

Nyssa sylraiica. Rather common.
Diospyros Virginiana. Common.
Chionanthus Virginica. Rather com-

mon.
Fraxinus (Americana?). Rare.

Sassafras sassafras. Abundant.

Ulmus Americana. Rare.

Proc. ]S. M. 94 27

13. Juglans nigra. Very rare.

14. Hicoria alba. Rather common.
15. Quercus alba. Abundant.

16. Querrusplatanoides. Common onlow
grounds.

*17. Quercus prinus. Abundant on high

grounds.

"18. Quercus Phellos. Common ou low

grounds.

19. Quercus nigra. Common on high

grounds.

20. Quercus digitata. Common on high

grounds.

21. Quercus rubra. Rather common.
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22. Quercus velutina. Rather common.

23. Quercus palustris. Common.
*24. Castanea dentafa. The most abun-

dant tree on higher grounds.

*25. Castanea pumila. Abundant.

*26. Juniperus Firginiana. Abundant.
*27. Finus rigida. Common.
*28. Pinus Virginiana. Abundant, often

covering almost exclusively con-

siderable areas.

The species marked with an asterisk are not included in any of the

western lists. Two of them (IsTos. 9 and 25) did not assume the size and

scarcely the habit of trees, and ought, in fairness, to be omitted.

{2) Bottoms of the Patuxent River, Maryland, from Laurel 4 miles southward.

9.

10.

11,

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Magnolia glauca. Common locally.

Liriodendron ialipifcra. Abundant.

Asimina triloba. Common locally.

Ilex opaca. Common.
Acer saccharinum. Rare.

Acer rubrum. Very abundant.

EoMnia pseudacacia. Common on

higher grounds but perhaps escaped

from cultivation.

Prunus Americana. Rare.

Prunus serolina. Rather rare.

Pyrus coronaria. Rare.

Cratagus Crus-galU. Rare.

Amelanchier Canadensis. Rare.

Liquidamhar Styracijtna. Very abun-

dant.

Cornus florida. Abundant.

Nyssa sylvatica. Common.
Viburnum primifolium. Occasional.

Diospyros Virginiana. Common.
Fraximis Americana. Rare.

Sassafras sassafras. Common.
Ulmus Americana. Rather rare.

Morns rubra. Rather rare.

Platanns occidentalis. Common.
Jnglans nigra. Rare.

Hicoria alba. Rather common.

25. Hicoria glabra. Occasional.

26. Hicoria minima. Occasional.

27. Beiula nigra. Common.
28. Carpinus Caroliniana. Abundant.

29. Quercus alba. Common.
30. Quercus minor. Occasional on up-

lands.

31. Quercus lyrata. Common locally.

32. Quercus platanoides. Common.
33. Quercus Michauxi. Common locally.

*34. Quercusprinus. Common on uplands.

35. Quercus rubra. Common.
36. Quercus velutina. Common.
37. Qtiercus jyalustris. Abundant.

38. Quercus digitata. Common on up-

lands.

39. Quercus nigra. Common on uplands.

40. Quercus phellos. Abundc^nt.

*41. Castanea dentata. Abundant on up-

lands.

42. Fagus alropunicea. Common locally.

43. Salix nigra.

44. Populus grandidentala. Occasional

on uplands.

"45. Pinus rigida. Common.
^^46. Pinus Virginiana. Abundant.
*47. Juniperus Virginiana.

The above seemingly large list includes every species of tree which

I was able to recognize in any portion of the extensive area (at least 5

square miles), which included besides ordinary bottom land, swamps

and uplands, with varying conditions of soil. If the count had been

restricted to an area of say 100 acres, in any portion of the larger area,

the list would have been reduced about one-third. The district having

been carefully explored on very numerous occasions (much more thor-

oughly than I have been able to explore any western tract of equal

extent), it is probable that the list is very nearly complete.
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C—CLASSIFIED MEASUREMENTS.

(i) Additions to the "list of trees attninlng a height of 100 feet or more."

No. Species.

QnercTis Micbauxi .

Quercu.s minor
Hicoria glabra

Hicoria niicrocarpa
Hicoria sulcata
Betiila nigra
I'riinus serotina
Fraxinns pubescena

Maximum ascertained
height.

119 feet (R.R.)
10:i feet (J. S.)

115 feet (E.R.); 120
feet (J. S.).

134 feet (R.R.)
119 feet (J. S.)

105 feet (J. S.)

135 feet (J. S.)

138 feet (J. S.)

Girth of tree measured,

13 feet.

10 feet.

7Heet(R.R.); 8i feet
'(J. S.).

9 feet 10 inches.
8 feet.

10 feet.

lOi feet.

16"feet.

(3) Increased maximum height as determined by suisequent measurements.

Numer-
ation of
original

list.

Species

Tilia Americana
Gymnocladus dioictis ..

Gleditsia triacanthos ..

Celtis occidentalis
Quercus Mublenbergii

.

19
i

Quercus palustris.

Maximum height as
given in original list.

130 feet (R.R.)..
109 feet (R.R.)..
137 feet (R.R.)..
134 feet (R.R.)..
122Jfeet (R. R.).
120 'feet (J. S.) ..

Maximum height by
subsequent measure-

ments.

135 feet (J. S.).

129 feet (J. S.).

156feet (J. S.).

136feet (J. S.).

155 feet (J. S.).

135 feet (J. S.).

(3) Trees which apparently do not reach a maximum height of 100 feet.

Species.

.aisculus glabra
Amelanchier Canadensis.
Asimina triloba
Carpinus Caroliniana
Celtis Mississippiensis. .

.

Cercis Canadensis
Cornus tlorida
Cratfegus Crus-galli
Crataegus mollis
CratiBgus tomentosa
Euonymus atropuri)ureus
Fcestiera acuminata
Fraxiuus sambucifolia
Fraxinus viridis
Gleditsia aquatica
Ilex decidiui
Juniperus Virginiana
Juniperus communis
Morus rubra
Negundo Negundo
Ostrya Virginiana

Height.

Feet.
83
38
48
32
95
54
50
32
37
lii

20
22
83
92
90
28
75
25
68
60
25

Girth.

Inches.
35
28
32
54
132
66
50
20
27
21
15

18
56
60
57
37
60
18

124
114
26

No. Species.

Populus grandidentata. .

.

Populus heterophylla

Prunus Americana
Prunus angustifolia
Ptelea trifoliata

Pyrus coronaria
Quercus digitata
Quercus lyrata
Quercus nigra
Rhus copallina
Rhus typhina
Robinia pseudacacia (culti
vated)

Salix discolor
Salix longifolia
Salix nigra
Sassafras sassafras
Ulmus alata
Ulmuspubescens
Viburnum prunifohum. .

.

Height.
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the largest individual of any species of tree growing in the Wabash

Valley within tlie last twenty-five years been measured.

From the meager data that have been gathered, however, Ave are

able to show that the species may be grouped, according to ascertained

maximum height, as follows

:

{4) Niimler of species reaching 100 feet.
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The specimens from which the above measurements were taken

formed i^art of the flue collection exhibited by the State of Illinois at

the J^ew Orleaus Exposition.

It may be of interest in this connection to give the following- meas-

urements of the larger growing woody climbers, for which also I am
indebted to Dr. Schneck :

(7) Measurements of larger woody vines.

No. Species.

Aristolochia tomentosa
Rhus toxicodendron
Teooui. radicans
Vitis cordifolia
Vitis riparii*

Cissu.s ampelopsi.s
Bignonia capreolata

Total
length.
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A Large Tulip Tree.

Liriodendron Tulipifera, Linnaeus.

Knox County, Indiana.
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A Giant Sycamore.

Plataims occideutalits, Liuiifeus.

Gibson County, Indiana.
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A Giant Sycamore.

Platanus occidentalis. Linnaeus.

Gibson County, Indiana.
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A Tall Sycamore.

Plataniis occideii talis. Linnaeus.

Richland County, Illinois.













DISTRIBITTTOX OF THE LAND AND FRESH-WATER MOL-
LIJSKS OF THE WEST INDIAN REGION. AND THEIR
EVIDENCE WITH REGARD TO PAST CHANGES OF LAND
AND SEA.

By Charles Torrey Simpson.

Aid, Department of MoIIhsId.

The West Indian archipelago lies almost wholly within the tropics,

and extends from latitude 10° to 27° 30' north, and between longitude

59° and 85° west, and embraces an area of about 95,000 square miles.

It presents an example of an astonishingly rich and diversilied land

snail fauna; in fact no other area of the globe of equal extent can

be compared with it. Within this region there are about 1,G00

species of terrestrial mollusks, belonging to some Go genera, a num-

ber almost as great as that found on the mainland of the entire

continent of America. The structure of the Greater Antilles is very

different from that of the lesser archipelago,* or from that of the

Bahama group. Each of the four large islands is believed to consist

of a nucleus of igneous and metamorphic rock, that forms the sum-

mits of the higher mountains, which are Hanked by Cretaceous, Tertiary,

and Post Tertiary beds. The loftiest peaks of eastern Cuba attain a

height of 8,400 feet; those of Haiti and Jamaica a little over 7,000,

while Puerto Rico's greatest elevation is slightly less than 4,000 feet.

These mountain chains run, for the most part, lengthwise of the islands,

and from a glance at the nuip one can not help thinking that Haiti

—

which looks something like an enormous letter Y, with one arm point-

ing toward Cuba, the other in the direction of Jamai(;a, while the

stem is directly in line with Puerto Rico—is a sort of connecting link

in the great archipelago. The channel between Cuba and Haiti is 875

fathoms in depth, the oue dividing the latter island from Jamaica is

about 1,000, Avhile that between Puerto Rico and San Domingo is 260

fathoms deep.

*In the following pages the term Lesser Antilles or Windward Islands will be nsed

to include all the islands south of the Anegada Channel, beginning with Sombrero,

Anguilla, and St. Martin, and including Trinidad. The islands lying north of and

along the coast of Venezuela will be called the Leeward Group. Cuba, Haiti,

Jamaica, Puerto Rico, the Isle of Pines, and the Virgin Islands are included in the

general term Greater Antilles.

Proceediug.s of the U. S. National Museum, Vol. XVII, No. 1011.
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Between Cuba and Jamaica there is a great trougli some 3,000 fath-

oms in deptli, known as the Bartlett Deep. Euiining nearly due west

from Cape Cruz on the south side of Cuba, and north of the profound

abyss is a shoal on which are the Cayman Islands, but which deepens

to 1,500 fathoms before reaching Belize. To the southwest of Jamaica

a wide shoal extends to the coast of Honduras, forming the Mosipiito,

Baxonuevo, Savanilla, Rosalind, and Pedro banks, along which are scat-

tered low islets, and which, with an elevation of 500 fathoms, would

connect Jamaica with the continent. The western end of Cuba points

directly toward Cape Catoche, ft-om which it is separated by a strait

130 miles wide and 1,1G4 fathoms deep. The 100-fathom line would

unite Cuba to the Bahamas. At the southeast the Greater Antilles are

separated from the Lesser by the Anegada Channel, which carries in a

depth of 1,100 fathoms from the Atlantic, ending in a deep basin between

Santa Cruz and St. Thomas of 2,400 fathoms. East of this a ridge

crosses it which comes within 900 fathoms of the surface.

The Lesser Antilles have not a central nucleus of igneous or meta-

morphic rock. In referring to this subject Alexander Agassiz says:*

The position of the most recent Pliocene and Post Pliocene beds seems to indicate

that some of the volcanoes now active in the West Indies date hack to the Pliocene

period, and others to the Post Pliocene. The islands to the north of Guadeloupe form

two parallel chains, the western consisting of Saba, St. Eustatius, St. Kitts, Nevis,

Eedonda, and Montserrat, all of which are volcanoes of Post Pliocene date; while to

the eastward is a chain of volcanoes of Tertiary age- Sombrero, Anguilla, St. Martin,

St. Bartholomew, Barbuda, and Antigua. At Guadeloupe the recent islands are

directly united with the volcanic chain, and the still more recent limestones are

found on its western shores.

Agassiz and other authorities agree that the northern portion of the

Lesser Antilles is of much more re(;ent origin than the greater archi-

pelago, and the volcanic chain no doubt rests upon a submarine plateau.

The Bahama group is also believed to be of somewhat modern origin.

Agassiz thinks that it was formed on an extensive shoal, from the

remains of marine animals deposited at a time when the current from

the Gulf of Mexico tlowed over the area of the present archipelago with

very much less velocity than it does at present.t All the islands are

low, and many of them iire of coral formation.

Before entering into details as to the distribution of genera and

species it may be well to say a few words as to the means ofdispersal

of the land and fresh-water mollusks. Where closely related forms

or groups are found in lands separated by the sea, I think we may

generally conclude that they have reached their present distribution by

one or more of the following means:

First:—By former land connection which hasexisted within the life-

time of present species or groups.

Second:—By the sea, by means of oceanic currents, winds, or storms.

It is very well understood now that many land, and some fresh-water

* Three cruises of the Blake, i, p. 109..

\op. cit,, p. 75.
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plants and animals are carried across more or less wide spaces of ocean

from shore to shore in various ways on the surface of the sea. lu trop-

ical countries especially, heavy rains swell the mountain streams to

torrents, which tear up trees and masses of earth held together with a

network of roots, and bear them swiftly to the ocean. These are often

peopled with land snails, or carry their eggs, and in their course to the

sea may frequently plow up mud from the bottom which contains fresh-

water mollusks. Or fresh-water snails may inhabit the surface and
crevices of such trees, that become stranded on their way down, or lay

their eggs on them, the whole to be carried onward at the next flood.

In many places, notably the northern shores of South America, the sea

is constantly encroaching on the land, and large areas of forest bound
together by matted roots and tangled vines are being undermined and
swept away.

Of course if the distance from land to land is short, and there are

winds that blow, or tides that run in the right direction, the probability

of such mollusks being safely carried across is much greater than if

they have far to travel, have head winds, or contrary currents. Darwin
has shown that some of the land snails will live for considerable periods

of time in sea water, and many of the fresh-water species will remain

alive for some time in the air under favorable circumstances, and others

are found living in water more or less brackish. One who has noticed

much of the drift in the West Indian region—trees and bamboos, often

carrying masses of earth and stones—can easily believe that they might

bear with them snails for quite a voyage without wetting them to any
considerable extent.* I think I shall be able to show that most of such

migrations in and about the West Indies have been accomplished

under favorable circumstances, that long stretches of unprotected sea,

head winds, and contrary currents have generally proven fatal to dis-

persal by the ocean.

Third:—The agency of man. It is hardly necessary to mention the

well-known instances where man is known to have been the means of

carrying from one country to another different animals or plants.

Many mollusks are known to have been transported through his agency.

Helix similaris is a native of eastern Asia, but is now naturalized in

most of the warmer parts of the world. Helix aspersa and laciea, com-

mon edible snails of Europe, are colonized in a number of foreign coun-

*The liolloNv stems of dead bamboos are a favorite retreat for mauj^ species of ter-

restrial and arboreal snails. These gigantic tufts of grass are particularlj- abundant
along the streams in tropical countries, and are often washed out in time of floods,

and scattered along the banks. Between rainy seasons the upper joints become
more or less broken and decayed, and peopled with mollusks, and another freshet

sweeps them Avith their living cargo into the sea. The lower joints, being more
solid are perhaps air-tight, and serve to buoy up the whole mass; the roots weighted
with earth and stones depress the lower end of the clumii, and throw the upper and
inhabited end out of water. I have seen just such floating rafts, and nothing could

be more admirably contrived for transporting land snails safely across the sea.



42

6

WEST INDIAN MOLL USES- SIMPSON.

tries, as well as Rumina decollata, and. many others. I have little doubt
that tSubulina octona lias been introduced into a number of the West
Indian islands in this manner, for C. B. Adams mentions that in 1849

it was found only in a single locality in Jamai(;a, in a garden near

Kingston,* while now one can not pick up a handful of shells anywhere
on the island without finding it.

Orthaliciis undatus, a Mexican species now found in south Florida,

Cuba, Jamaica, and some of the Windward Islands, is another case in

point, no doubt, t

Fourth :—By birds. Small mollusks or their eggs may be, and no

doubt are, sometimes carried from one locality to another in mud
attached to the feet or feathers of birds. And lastly, it is possible that

such mollusks or their eggs might be transported moderate distances

by windstorms, though such migrations are probably very rare.|

A number of eminent biologists have regarded the Antillean region

as an independent one, and among these are De Candolle, Schouw,

Martins, Berghaus, Hinds, Woodward, Baird, Griesbach, Brown,

Sclater, Wallace, Engler, Packard, Drude, Hartlaub, and Fischer.

These men studied the plants, forests, animals in general, birds, and

mollusks. Others, among whom are Agassiz, Heilprin, and Merriam,

have regarded it as a subregion of the American tropical province,

and still others have united it with the tropical American region.

Whether the evidence of the land and fresh water mollusks of the

Lesser Antilles goes to prove it a separate province may well be

doubted, since it is peopled so largely with South American species

and genera, but I believe that the character of this fauna in the

Greater Antilles is very distinct from any other, and that the peculiar

genera and subgenera of land mollusks have been developed in the locali-

ties where they now prej)onderate.

Bland, whose exhaustive studies of the distribution of the land shells

of this region are well known, and whose conclusions are considered

authoritative, says:§

* Contributions to Conchology, iii, p. 48.

t Land and fresh-water mollnslis may be often carried from one country to another

in the cargoes or ballast of vessels. Ampullarias are frequently imported alive into

Europe or North America in the crevices of mahogany logs and several African

Achatinas have been carried with coffee plants to Mauritius and other islands of

the Indian Ocean, where they flourish as vigorously as the native snails. No doubt

many species are introduced on plants. It may be well to mention that it is known
that the young of some of the llnionidiP attach themselves by hooks to the fins and

gills of fishes, where they become encysted, and in this condition may be transported

long distances.

t Small fresh-water bivalves have been found attached to the legs of flying aquatic

insects and they may thus be borne from one body of water to another.

^ On the Geographical Distribution of the Genera and Species of the Land Shells

of the West India Islands; with a Catalogue of the Species of each Island. Ann.

Lye. N. Y., Yii, p. 335, 1861.
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Seeing, moreover, the greater number of both genera anil species, absolutelj' and

proportionately in the islands under consideration, it may not unreasonably be sug-

gested that the insular stamp has rather been impressed on the fauna of the con-

tinent than the reverse.

Since tlie time of Bland's studies the discovery of many new species,

a better knowledge of their distribution, the great progress made in

classification, and in the soundings of the Caribbean, the Gulf of Mex-

ico, and the adjoining parts of the Atlantic, the added knowledge of

the currents and winds, as well as the adv^ances made in the study of

tlie geology and paleontology of this general region go to confirm the

above statement, and in the direction of proving that the laud molluscan

fauna of the greater archipelago is largly a peculiar one»; that it devel-

oped in part in the region it now occupies, and that it has spread, to

some extent, to Florida, the Bahamas, Mexico, Central and South

America, and the Lesser Antilles, by some of the means I have men-

tioned above.

Some 28 genera and subordinate groups of land moUnsks are con-

fined strictly to the Greater Antilles, and no less than 24 more have

here their metropolis, or greatest numerical development of species.

It has been claimed that there has never been land connection

between the islands of this archipelago, and that the homogeueousness

of its land and fresh water molluscan fauna could be accounted for by

supposing that many of the species had been carried from island to

island, by storms or currents, or that they had been transported by other

means. While no doubt a small proportion of the forms have thus

migrated, yet the number of species common to two or more islands is

so small, and the distribution of many of the genera and subordinate

groups is so peculiar, that I believe we are not justified in explaining

the present distribution by such an hypothesis. Cuba, with nearly 700

species of land and fresh-water mollusks, has only 53 not confined to the

island ; Jamaica, with over 500 species, has 41 ; Haiti, with 270 species,

has only 30; and Puerto Rico, with 130 species, has 34 stragglers to

other localities.*

Now, it is very remarkable that while many species of non-operculate

laud snails are common to the Greater Antilles and the continent, as

well as to several of the different Lesser Antillean islands, not a single

operculate is known to inhabit both the greater archipelago and the

mainland of tropical America. Two species, Chondropoma dentatum aud

Relicina subglobulosa, and possibly a third, Ctenopoma rugulosum, all

Cuban forms, are colonized in the extreme southern end of Florida,

" Haiti—and under this name I include the whole island—has an area of 28,000

square miles, yet only about one-half as many terrestrial and fiuviatile mollusks are

known to belong to it as are found in Jamaica. With a very diversified surface, an

abundance of forest and rainfall, and a large area of limestone, it is probable that

when it is fully explored the number of its laud and fresh water mollusks will be

doubled, and many interesting points of geographical distribution will be brought

to light.
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and altliougli nearly half the species of land snails of these four larger

islands are operculates, not more than 9 or 10 of them are found outside

of a single island. This might be taken as evidence that the non-oper-

culate forms were of much more ancient origin than the others, many
of them reaching back to a time of former land connection, while the

operculate species were of more recent development, which I suspect

may be the case; or that the former are better adapted to migration

across the ocean than the latter.

The fact that the operculates form so large a proportion of the

Antillean land snail fauna, that a majority of the genera are foulid on

two or more of the islands and the mainland, while nearly every species

is absolutely restricted to a single island appears to me to be very strong

testimony in favor of a former general land connection.

I believe that all the evidence of the terrestrial and fluviatile mol-

luscan fauna of this region indicates that in the early Tertiary Period,

perhaps, there was a general land elevation of the Greater Antilles, and

possibly of some of the adjacent area; that Wallace's theory of a land

connection of the greater islands is correct; that during some part ofthis

time a landway extended across to the continent;* that the species and

groups of this then connected territory migrated to some extent from

one part of it to another, and that a probable connection existed over

the Bahama x)lateau to what was at that time no doubt the island of

Florida. It would appear that at this time the volcanic islands of the

Lesser Antillean chain were not yet raised above the sea, or that if

there was land in that region it has since been submerged, and there

seems to be no good evidence in favor of any land connection with the

Greater Antilles since the lifetime of the present groups and species

of West Indian land and fresh-water mollusks.

We have not as yet a sufficient knowledge of the geology and palae-

ontology of this general region, or a large enough acquaintance with

the distribution of the terrestrial and fluviatile mollusks in Central and

South America to at all fully trace the past history of the region, or of

the forms of life in question, and, therefore, most of these theories and

speculations are advanced with the utmost-caution, and rather as sug-

gestions, subject to modification by future discoveries, than as absolute

explanations of the facts. Yet enough is known to make many points

reasonably certain.

Bland has divided the Greater Antilles into five different sub-prov-

inces: t(l) Cuba, with the Isle of Pines, the Bahamas, and Bermuda;

* It is quite probable that at this time Mexico and most of Central America formed

an island; that the sea flowed through what is now the Isthmus of Panama; and

that there was connection by a strait from the Gulf of Mexico through or around to

the northern end of the Gulf of California. In using the expression "a landway

across to the continent" I mean to what is the continent now.

t " Geographical distribution of the West India land shells." Am. Lye. Nat.

Hist. ofN. Y., VII., p. 346.
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(2) Jamaica; (3) Haiti; (4) Puerto Rico, with Vieque, the Virgin Islands,

Sombrero, Anguilla, St. Martin, St. Bartholomew, aud St. Oroix. The
islands south of the latter, to aud including- Trinidad, he places in a
lifth province. Fischer follows essentially this arrangement,* except

that he places the Bahamas in a separate division and adds Bermuda to

that of North America, though he thinks the latter group of islands

shows about equal malacological affinities with Florida and the Antilles.

While the molluscan faunas of each of the four large islands of the

Greater Antilles contain much that is peculiar, yet I believe that the

relationship of the genera and species is much closer than has generally

been supposed. Among genera that are restricted to this archipelago

only five are confined to Cuba

—

Glandifiella, Diplopoma, Bkcsospira,

and Xenopoma, each having but a single species, and Polymita, with

four species; one is restricted to Haiti

—

RoUeia, with one species—and
two to Jamaica

—

Zaphysema, with six species, and Jamaicia, with two.

Of genera of wide distribution that are found only on a single island

there are three in Cuba

—

Cioiiella, Gundlachia, and Vivipara, each with a

single species—and four in Jamaica

—

Garychium, Strohilops, Hemlsiims,

and Valvata, each with one representative—while Puerto Rico has a
single GlansiUa, and three Peltellas.

Nearly all the peculiar genera, and those of wide distribution that are

at all numerously represented, are found in three, if not all four, oi the

larger islands. The following table exhibits the distribution of all the

terrestrial and tluviatile genera. The marine Neritiuas, the semi-aquatic

Auriculidae, and the Truncatellas, which are distributed in the same
way as the ordinary salt-water Gastropods, are not included. There

are no peculiar fresh-water molluscan genera in the West Indies.

The lists of this paper are as accurate as I can make them. The fact

that so many changes have recently been made in the literature and
classification, and that no two authors agree as to specific and generic

values, make it well nigh impossible to give lists that are correct.

Mauuel de Coiicholiologie, p. 269.
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Distribution of genera of West Indian land and freshwater mollusks.

Genera and groups.

Glandina:
Glandina
Oleaciiia.

.

Yaricella
Melia

Volutaxis
Streptostyla

.

Hyalinia
Selenites
Thysanophora
Sagda:

Sagda
Hyalosagda
Odontosagda .

.

Zaphysema
Polyriiita
Polygyra
Heniitroclms

:

Hemitrochus ..

Cysticopsi.s
Piagioptycha .

.

Dialeuca
Cordya
Jeaniieretia

Cepolis
Pleiirodonte

Plenrodonlo . .

.

Carocolus
Thelidomus
Polydoiite.s
Partheua
Luquillia
Eurycratera . .

.

Strobilops
Buliniulua
Simpulopsia
Liguua
Orthalicus
Cylindrella

:

Apoma
Tliaumasia
Oallonia
Gonglyostonia
Myc^ostonia. ..

Strophlna
Anonia
Trachelia

Vondryeaia"
Macroceramus

Pineria .

Paeiidobalea

.

Peltella
Steiiogyra . .

.

Subulina
Opeaa
Spiraxis

Glandiuella.
Melaniella .

.

Leptiuaria.

Pupa ...

Vertigo

.

Cerion .

.

Geoatilbia .

Clauailia

—

Succinea . .

.

Vaginula .

.

Cionella
Carychium
Limna-a . .

.

Planorbia .

.

Aiicylus .

Cuba. Haiti.
Ja-

maica.
Puerto
Rico.

22

1

1

1
I

Elsewhere.

1

Mexico; Central America; a few spe-
cies in South America and the Lesser
Antilles; 1 in Southern Europe.

Mexico, 10 speciea; Guatemala, 1.

Mexico, 30 speciea ; Central America, 12

;

Peru, 1.

Worldwide.
American Continent.
3 speciea in Mexico and Southern States

Mexico ; southern United States.

A few in the Bahamas.

Bahaniaa.

1 in Central America; 1 in Peru.
Lesser Antilles; northern S. Am.

2 in Lesser Antilles.

Mexico; United Stntes.

Tropical America ; Lesser Antilles.

Mexico and northern South America.
Florida, 1 species.

Mexico to Brazil.

7 in Mexico; 4 in Guatemala;
northern South America.

1 in Guatemala ; 3 in Mexico ; 1 in Texas

;

1 in Honduras; 2 in Floi'ida.

2 in Isle of Pines ; 1 in St. Bartholomew

;

1 in Guadeloupe.

Brazil.
Warm regions in general.
Warm regions.
Tropical America; a few in East Indiea.

17 species on American Continent; a few
in Old World.

St. Thomas; Bahamas; Florida; Trini-

dad.
South America. 6; Guatemala, 2; Les.ser

Antilles.
World-wide.

Do.
Bahamas; 1 in Florida; a few in Cay-
man Islands : 1 in Curacoa.

Europe; Asia; Peru.
World-wide.
Widely distributed.

Do.
Do.
Do.
Do.
Do.

'Lia and Leia are both preoccupied, and at the suggestion of Mr. T. D. A. Cockerell I gladly

bestow on this beautiful genus the name Veiuli-yesia, in honor of Mr. Henry Vendryes, of Kingston,
Jamaica, who has made a lifelong study of the shells of that island.
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Distribution of genera of West Indian land and freshwater mollusks—Coutinued.

Genera and groups.
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1,023 species. Seven of these genera are found in all four of the larger

islands; Thysanophora, Hemitrochus, Pleurodonte, Cylindrella, Macro-

ceramus, Ghoanopoma, and Cistula, with 514 species in this region;

while twelve more, 8a(jda, Cerion, Geomelania, Megalomastoma,

Crocidopoma^ Gtenopoma, Ghondropoma, Tudora, Golobostylus, Eutro-

chatella, Alcadia, and Stoastoma, represented by 401 species, are found

in three or a majority of the islands.

Of the remainder of the Greater Antillean genera nine are found in

two islands, Gepolis, LiguuSj Vendryesia, Pineria, Proserpina, Neocyclo-

tus, Licina, Adamsiella, and Lucidella, with only 84 species, and 9 are

limited to a single island, Zaphysema, Poly7nita, Glandinella, Melaniella,

Eolleia, Jamaicia, Diplopoma, Blcesospira and Xenopoma, with but 24

species.

Of the widely distributed genera whose metropolis is elsewhere, and

which we may suppose have entered this region by some of the means

I have previously mentioned, 16 are found in all four of the islands,

represented by 371 species; G are met with in three of the islands, with

33 species ; 10 in two of them, with 31 species, while only 7 genera are

found limited to a single island, six of them having but 1 species each,

and one having 13 species.

From the above figures the remarkably homogeneous character of the

terrestrial and fluviatile molluscan fauna of the Greater Antilles may be

understood, for out of 78 genera here represented by about 1,400 spe-

cies, 22, nearly one-third of them, are met with in all four of the islands,

having 885 species, or more than 60 per cent of the whole number ; and

18 others are common to three of the islands, with 434 species. It will

thus be vseen that nearly all the important genera have a general dis-

tribution in this region, and are largely represented in species.

Now, while it is true that certain genera and minor grou])S are pecul-

iar in some cases to a single island, as, for example, the typical Pleuro-

dontes, Zaphysema, and PtychocochUs to Jamaica, Polymita, and Diplo-

poma to Cuba, Rolleia to Haiti, or Luquillia to Puerto Rico, yet it is no

doubt equally true that the relationship between them and certain

groups found on other islands of this archipelago is quite close. The
toothless or slightly toothed Pleurodontes of Jamaica are not very far

removed from Garocolus; Dialeiica, also a Jamaican group, is very closely

allied to the Oordyas of Cuba and Haiti, and Pilsbry has shown* that

Zaphysema, Thysanophora, and Sagda are quite intimately related. Such

alliances between the species of the different islands are very com-

mon, especially among the Helicid;e, Gylindrella, Macroceramus, the

Alcadias, and Helicinas. In short, there can be but little doubt that

all or nearly all the special groups confined to one or more of these

islands are much more nearly related to other Greater Antillean groups

than to those of any other part of the world.

This period of elevation in the West Indies was followed by one of

* Manual of Conchology, second series, ix, p. 60.
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subsidence. It continued until only the summits of the mountain

chains were above the level of the sea, and probably reached its culmi-

nation sometime in tlie Miocene period. Durin,i>- this time such groups

of terrestrial and Huviatile mollusks as tlien existed were driven higher

and higher up the mountain sides, and crowded into ever-narrowing

quarters, and it is quite probable that some of the genera and many
species were drowned out or perished for want of room and food. As
Pnerto Rico consists mostly of low, comparatively level land, with a

single not very lofty mountain range, it is possible that the limited area

left above the sea accounts for the absence of many genera found in the

other islands, and which may have been abundant within its borders at

the time of a former land connection.

During a visit to Jamaica the past winter the writer, in comi)any

with Mr. John B. Henderson, jr., of this city, obtained three large boxes

of fossil marl, which we dug from a bed some two feet in thickness, in

what is called the White Limestone Series of the Miocene at Bowden,

near the east end of the island. This marl, which was brought to the

Smithsonian Institution, has proven to be astonishingly rich in fossils,

es])ecially marine mollusca, and in it were found six species of land

shells, consisting of a Ptychoeochlis, a Lncidella, a Pleurodonte, a Thy.

sanoplwra.1 an Opeas, and a Succinea. The first two and the last named
were in good condition, and nearly perfect; the Pleurodonte was repre-

sented by two fragments, an apex with three whorls, and an aperture

containing the teeth. The Tliysanophora was in a crumbling condition

and the two specimens of Opetu were broken. At Bogwalk, at the foot

ofa Miocene limestone ledge, the, writer found fragments of fossil Sagdas,

but not in a condition for identiflcati<m. These shells were no doubt

washed down by rains and streams and deposited in the marine strata,

as we found in several cases an abundance of recent forms in the bays

and thrown up along the shores. I consider the evidence of these fossil

laud shells with regard to the past history of the groups, and of the

Greater Antilles, quite important. They show that in the Miocene

period, at a time when perhaps all but the summits of tliese islands was

submerged, several of the great characteristic groups of this region

were in existence; that no change whatever has taken i)lace in their

characters beyond the differentiation of species ; for, with the exception

of the Succinea., which doe? not seem to differ from aS'. latior, an abun-

dant species on this land, and the Opens (0. stnata, also very common)
all these forms are probably extinct. The Bowden beds are believed to

be the equivalent of the Chattahoochee formation of the southeastern

United States, and were no doubt laid down in the earlier part of the

older Miocene. The stratum from whicli these fossils were dug is only

a few feet above sea level, and is overlaid with shales and marls to the

sunnnit of the hill, some 300 feet above. Succinea is world-wide as well

as Opeas, and neither are distinguished in the West Iinlies by any

special characters. Thysanophora is distributed throughout the Greater

Proc, N. M, 94 2$
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AntilleSj and lias a few represeutatives on the mainland, the Bahamas,

and the Lesser Antilles.

All the species of the snbgeuus Ptyohocochlis agree very closely in

their corrugated shells and the character of the opercula; and this

group, together with the tyi)ical Sagdas and Pleurodontes, are confined

to the island of Jamaica. It is not unreasonable to suppose that during

the period of general elevation certain forms from the w^idely distributed

genera of land and fresh-water mollusks crossed over to the Greater

Antilles from the continent, that such genera as Glandina, Streptostyla,

and others whose metropolis is on the mainland also migrated across,

and that species of a number of genera whose greatest development

is in this archipelago spread out and reached the shores of America.

Most of the subordinate groups of Glandina and Streptostyla, and several

of those of Cylindrella were then in existence, for we find their species

to-day alike on the continent and the different islands of the archipelago.

During the subsidence, which must have been gradual, Jamaica was first

se])arated from the rest of the Greater Antilles, and between the time

of separation and the date of laying down the Bowden marl it is probable

that the typical Pleurodontes and PtychocoeJdis were developed from

some less differentiated, ancestral stock. The separation ofCuba, which

occurred sometime after that of Jamaica, gave rise to the special Cuban
groups, or no doubt to such of them as are dominant and abundantly

represented on the island j while Haiti aiul Puerto Rico, being longer

united, have a much more closely related fauna.

In his catalogue of the terrestrial and fluviatile mollusks of Haiti*

Crosse divides the island into four subregions—one on the north, taking

in the Sierra de Monte Christi; another south of this, extending from

the Mole St. Nicholas through the island to Cape Engano; a third

embracing the southeast peninsula, and the fourth situated between

the arms of the Y, and he remarks significantly

:

It is remarliable that the purely geographical considerations on which some

anthers regard Haiti as a link that formerly united the four islands are confirmed

and corroborated by the existence in each of the four regions of a kind of small

malacological fauna, independent of species which are scattered throughout the

island and which comprise the common fauna.

Every species of Colobostylus known on the island, the group Thau-

masia of the genus Cylindrella, and the representatives of Yendreysia^

Stoastoma, and Lucidella, all of which have their metropolis in Jamaica,

are found in the southwest peninsula, while the great Helices of Cuban
groups are met with in the northwestern arm of the island, and the

species of the east end show an alliance with the forms of Puerto Rico.

In the Miocene silex beds of Tampa, Florida, there have been found

a number of land shells which probably belong to the same fauna as

that which existed during that epoch in tiie Greater Antilles. These

consist of six Helices of the section I'lagioptycha, a group at present

*Jour. de Conch., xxxi, 1891, pp. 195, 197.
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confined to Haiti, Puerto Rico, and the Babamas, a Cerion, not differ-

ing' greatly in appearance from C. incana, but wholly destitute of teeth,

a CylindreUa much like some of the recent Cuban species, and four

Bulimiilus. The Miocene silex beds of Tampa and the Bowden marl
are believed by Dr. Ball to be nearly or quite synchronous. These
forms, or their ancestors, may have migrated from Cuba across the

Bahama plateau and what is now the bed of the Gulf Stream. An
elevation of 344 fathoms would join the Bahamas to Florida.

If, then, a land connection existed between the Greater Antilles and
Central America during the period of elevation it would not be difficult

for species of Glandina, Sirepiostijla., Volutaxis, Folygyra, BulimuluSj

OrthaticKs, Xeocyclotus, Ampnllaria^ Pachycheilus, and Hemislnus—
genera whose metropolis is on the continent—to pass from the latter to

the former, or forms of widespread genera to migrate across to the

islands. And on such a landway it seems more probable that the

species of Thysanophora, CylindreUa^ Macroceranius, Megalomastoma,
Clioanopoma., Cistula, Chondropoma, Tudora^ Colohosfylus, Adamsiella,

and Eutrochatella, passed over to Mexico and Central America than

that they were carried by currents or any of the other agencies I have
mentioned.

In the present state of our knowledge it is a little difficult to tell how
long the period of subsidence lasted, and we can not determine with

certainty how much of the area of the islands was submerged. An
elevation of some 3,000 feet above i)resent sea level probably marks the

limit in Jamaica, as the stratified Miocene rocks are believed to reach

to about that height.

In another part of this paper I have attempted to show something of

the close relationship of the molluscan faunas of the different islands of

the Greater Antilles. Jamaica, by the evidence of its land snails,

stands the most isolated of any of the islands ; Cuba is the next most so,

while those of Haiti and Puerto Rico are much more nearly related to

each other than to those of either of the first two. About 20 genera and
minor groups are confined to or have their metropolis in Jamaica; a like

number belongs to Cuba, 7 to Haiti, and 1 to Puerto Rico. Of the spe-

cial Jamaican groups, Sagda, Pleurodonte restricted, Geomelania, Golobo-

stylus, Tudora, Ptychocochlis, Adamsiella, Alcadia, Jjucidella, and Stoas-

to)na are abundantly represented throughout theisland, and highlychar-

acteristic, forming the major part of the land-snail fauna. In Cuba,

Liguus, Macroceramus, Cerion, Choanopoma, Ctenopoma, and Chondro-

poma are generally distributed and characteristic; while Carocolus and
Parthena stand in the same relation to the Haitian fauna.

I^ow, as bearing directly on this subject, it may be mentioned that

the strait between Haiti and Jamaica is deeper than that between any
of the other islands, being nearly 1,000 fathoms in depth, that between

Cuba and Haiti is slightly more shallow, being only about 875 fathoms,
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while tlie one between the latter island and Puerto Eico carries but 260

fathoms. Supposing these islands to have been united at a former time,

then during" a period of gradual subsidcn(;e, Jamaica would be separated

sometime before the rest of the Antillian island would be broken

up, then Cuba would be isolated, while Haiti and Puerto Eico would

remain united for a longer time. The distribution and character of the

land-snail faunas of these islands agree exactly with just what would

be the result of such a subsidence and separation.

When this region was revisited with a period of elevation—a i)eriod

which seems to be still in progress—a large area of limestone was

uncovered, which, with a warm climate and an abundant rainfall, was
soon overspread with forests and cut into innumerable gullies and
ravines, furnishing the very best of conditions for the development of

forms, and the multiplication of individual land-snails, and the genera

and groups which had been huddled together on the reduced x>eaks

of these islands gradually spread out and took possession of the new
: territory. 1 regard these facts as the probable explanation of the

• enormous development of terrestrial molluscan life in the Greater

Antilles.

KELATIONS OF THE LAND AND FRESH-WATER MOLLUSCAN FAUNA OF

THE GREATER ANTILLES WITH THAT OF MEXICO AND CENTRAL
AMERICA.

It is, I believe, acknowledged that the terrestrial and fluviatile mol-

luscan fauna of the Greater Antilles has certain rather intimate relation-

ships with that of the adjoiningmainlandof CentralAmerica andMexico.

The great genus Glandina, which at present has its metropolis in the

latter region, is represented in the archipelago by a number of species

almost equal to that found on the continent. Only a single recent

species exists outside of the warmer parts of America

—

G. algira of

southern Europe and northern Africa—though the genus is abundantly

represented in the Tertiarj^ beds of Europe. Not only is it found in

the Greater Antilles, but several of the minor groups are there repre-

sented. The section Oleacina is mostly Antillean, but has 4 species on

the mainland; Varicella has 7 on tbe continent and 21 in the islands;

Ifelia has two sjiecies in Mexico and 13 in the archipelago, and the

section Glandina, which is abundantly represented on the mainland,

has a single species in Haiti. Sireptostyla, another Mexican geiuis, has

9 Antillean species—4 in Cuba, 2 in Haiti, and 3 in Puerto Eico. Volu-

taxis, a third group belonging to the American mainland, has 1 species

in Cuba and another in Haiti, and Orthalicus, whose metropolis is in

the warmet i)arts of America, has 1 species common to Cuba and

Jamaica.

Fischer and Crosse* divide the Stenogyridoe into two subfamilies

—

Miss. Sci. ail. Mexique, 7th part, p. 585.
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Caeciliaiiellinae, with Oeostilbia and Gaecilianella, aud SubuliniruTe, witli

Aseca, Ferussacia, Loweia, Opens, Eumina, Stenogyra, Pseudobalea,

Melaniella, Spiraxis, Leptinaria, Siihulina, aud Glcssula as genera.

Among' these Opeas, though represeuted iu the isles of the Indiau Oceau,

the East ludies, aud Polynesia, has its greatest development on the

Amerieau Continent from Mexico to Venezuela, but it also has several

species iu the Greater Autilles; while Spiru.ns, another genus of this

family, mostly American, is about e(|ually represented iu this archi-

l)elago and on the continent. The genus Leptivaria, as defined by
Fischer and Crosse, is confined to America, and includes all the species

of the i^iutilles hitherto x>h^ced in Tornatellina, the latter being by
•them restricted to the Old World. The former is about equally repre-

sented in middle America and the Greater Antilles, ISimpuIopsis is

another genus with its metropolis in America, and with a distribution

much like Leptinaria. To these may be added the continental Bulim-

uhis, with 74 species in Central America aud Mexico, which is well

represented in Cuba, Haiti, Puerto Rico, and Jamaica, and Polygyra

(restricted), with its metropolis in Mexico and the southern United

States, but which inhabits Cuba aud Jamaica.

On the other hand, we find that the peculiar terrestrial molluscan

fauna of this archipelago has, as Bland has expressed it, "made a

strong imj)ression" on the mainland. The following table will show the

continental distribution of these Antillean genera:

Distrilution of genera of Antillean land mollusks.

GeDus or group.

Tliysanophora.

.

(.'epulis

Hemitroihus ...

Macroceramus .

Cylindrilla
Proserpina
Keocyclotu.s
Mejjalomastoiua
Choaiiopoiua
Turtora

Cliondroponia .

.

Colobo.styhis ...

Cistula .'.

Adamsiella
Eutrochatella* .

Species
iu

Greater
Antilles.

52
5
12
54

168
6

34
17
58
29

80
23
24

13
33

Species
of

Mexico.

Species
of

Central
America.

Species found elsewhere.

2 in Southern States.
1 in Peru.
Several in the Bahamas.
2 or 3 in Lesser Antilles.
3 in northern S. Am. and Lesser Ant.

Northern South America. 20 sp.

1 or 2 in South America; Leeward
Islands.

South America, 4.

1 in Trinidad.
2iuSoiith America( ?) ; a few iu Lesser

Antilles.
3 iu South Anierica(?).

* Several other species of Pneuinonopomata are found in Mexico, Central and South America, which
have been referred to Adamsiella, Cistula, Tudora, aud Chondropoma, which doubtfully belong to
these genera.

Among the fluviatile mollusks there are no genera common to the two
regions whose metropolis is in either of them, save Pachycheilus and
llemisinus; but quite a number of species inhabit both the mainland
and the archipelago. The same is true of a good many terrestrial forms.

The following list gives these species aud their distribution

:
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Land and fresh-ioater niollusks i Ml'mg the Greater Antilles and the continent.

Species.

Thysanophora incrustata,
I»oey.

Tbysauopbora plagioptycha,
Sli.

Thysanophora dioscoricola,

Ad.
Zouites indentatn.<i, Say

minuscula, Binu
gundlachi, Pfr
arboreus, Say

Bixliniulus liliaceus, Far
Macroceramusgossei, Pfr ...

poutificus.Gld
Pupa coiitracta, Say '

pellucida, Pl'i- 1 X

Vertigo ovata, Say
Orthalicus undatua, Brug.

.

Subulina octona, CU
Spiraxis subula, Pfr

Opeas caracasensis, Reeve

.

Limnaja cubensis, Pfr

Planorbis caribjcns, Orb
tumidus, Pfr ,

havauensis, Pfr .

PotamopyrgTis coroiiata, Pfr
Neritiua'reclivata, Say

])uiictnlata, Lam .

.

Carycbiiim exile H. C, Lea .

.

* Pisidiuiii abditum, Hald
SphaTiuni cubense, Prue
Unio scaiiinatu.'i, More

gundlachi, Dkr

X?

X?

X?

X
X?
X

X
X
X

X
X
X
X
X
X
X?
X
X?

Elsewhere.

Texas; P'lorida.

Vieque.

Vieque; Floiida.

Fnited States.
United State.S: Bermuda.
Florida; St. Thomas.
United States; Guade-
lupe.

St. Kitts.
Texas; Florida.
Florida.
Texas; United States.
Texas; Florida; Vieque;

St. Thomas; St. John.
Enited States.
Trinidad.
Lesser Antilles.
Mobile; Florida; Marti-
nique; St. Thomas;
Cochin (/'liina.

Grenada ; Trinidad ; Lesser
Antilles.

St. Croix ; United States,
as L. umbilicata, Ad^ma.

Texas; Florida.
Bahamas.
Guadelupe.
Texas ; Florida.

United States.
Do.

Texas; Florida.

*This species is distributed over nearly all the United States and as far south as Honduras;
Prime states (American Corbiculidie, p. 76), that P. consanguineam, Prime, of Cuba can scarcely be
.se])arated from i'. ofcrfi<M))i Hald., and on carefully comparing authentic specimens in the National
Museum I believe them to be the same.

I am not prepared to believe that so extensive a relationship—the

exchange of so many genera, subordinate groups, and species—could

have been brought about merely by ocean currents and winds. Since

the gulf stream was turned into its present course—probably during

the later miocene, when the Isthmus of Panama was elevated—its tend-

ency would be to sweep any species that might fall into it, from the

Antilles or the continent, up into the Gulf of Mexico, and away from

either shore. The prevailing winds of the region have no doubt been

from the east-north-east in the past, as in the present, and would favor

the landing of Antillean species in Yucatan, though their effect would

be largely neutralized by the current. We find that very nearly as

great a migration has taken place from the mainland to the archipel-

ago as in an opposite direction. The depth of the Yucatan Channel

would seem to preclude the likelihood of a former landway running

west from Cuba, but the presence of Streptostyla, with eight species

scattered through Cuba, Haiti, and Puerto Rico, and Volutaxis with two
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species, one each in Cuba and Haiti, while neither of the genera are

found in Jamaica, ajipears to favor a more northern as well as a southern

landway.

RELATIONS OF THE GREATER ANTTLLEAN LAND SNAIL FAUNA WITH
THAT OF THE BAHAMAS.

I next pass to the relationship of the land snail fauna of the Greater

Antilles; with that of the Bahamas. - On this extensive archipelago,

with some 3,000 islands and an area of nearly 0,000 square miles, there

are only about 80 species of land snails known. The climate of the

islands is warm, the structure of most of them is coral limestone, and
there is a plentiful rainfall, M'ith sufficient vegetation to furnish shelter

and food for an abundance of snail life ; in fact the number of individ-

uals is in many cases great. All the groui)S with the exception of the

Mexican genus Sehasicheilus, represented by a single species, are Cuban
and IJaitien, or are such as are found in those islands; aiul a number
of the species are common to the Greater Antilles. In many genera,

especially Remitrochua and Cerion, th^re is an almost endless amount
of variation, with few breaks suflBcient for the proper separation of

species. The islands of the Little and Great Bahama Banks being

nearest to Cuba, and lying in the course of the currents that tlow by
tliat island, partake most largely of its fauna, while those to the north

of Haiti bear more strongly the impress of its forms. Yet when we come
to carefully consider the manner in which this archipelago must have
been colonized with land snails, we need not be surprised at its com-

parative poverty of species, or that it has no peculiar genera. Whether
in time past this area arose above the sea and had land connection

with Cuba and Florida does not matter so far as its present terrestrial

molluscan fauna is concerned. As the highest point in the archipelago

is only about 300 feet above sea level it is quite probable that the entire

Bahaman region was submerged during the general period of subsid-

ence, and whatever species may have existed were doubtless destroyed.

We may suppose that during the period of elevation which followed,

as soon as these islands began to appear above the sea, and were fitted

for the abode of land snails, those nearest to Cuba, Haiti, and the gulf

stream received occasional stragglers which drifted across the not very

wide channel.*

*Tbe iiortli-east trade winds, and the drift of the water of the Atlantic to the

Avestward, I'orce a strong cnrrent along between Haiti and the small, sonthernmost

islands of the Bahamas. Part of this is carried through the windward ])assage

between Haiti and Cuba intf) the Caribbean, the rest is jiressed on past Great Inagna,

.and up the old Bahama Channel, and finally it mingles with the gnlf stream. No
donbt ])art of the water of that great ocean river, crowded in between Cuba, the

Bahama Bank, and Florida, spreails out more or less to the eastward among the

islands. Tims land snails washed into the sea on the north side of Cuba or Haiti

would probably in some cases be carried out aiul landed among the Bahamas.
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This migration by currents and in some cases, no doubt, by winds

from tlie Greater Antilles to the Bahamas, has not been of long contin-

uation, for the reason that the last elevation of this latter archii)elago

above the sea has been comparatively a recent one and therefore there

has not been time for the formation of new genera or subordinate

groups, and only for few valid species. Many of the forms are so

slightly differentiated that they can not be separated with any degree

of accuracy, and others have broken into endless variations, which

may be taken as an indication that the region has not been very long

colonized and that species are multiplying.

Had this laud been connected with Cuba or Haiti since it was last

elevated above the sea it is probable that it would now be far richer in

genera and si)ecies than it is.

THE TROPICAL LAND AND PEESH-WATER MOLLUSCAN FAUNA OF
SOUTHERN FLORIDA, AND ITS RELATION TO THAT OF THE
GREATER ANTILLES, MEXICO, CENTRAL AND SOUTH AMERICA.

In southern Florida some 28 or more species of land and freshwater

mollusks occur, nearly all of which are now living in Cuba, while a few

belong in Mexico, 1 possibly in South America, 2 are found in the Baha-

mas, and 1 perhaps came from Trinidad.*

This terrestrial and tluviatile population of southern Florida is in

all probability the result of recent migration, mostly by means of winds

and currents. Most of the species are confined to the lower chain of

keys or the extreme southern part of the peninsula. Ghondropoma

dentatum extends a short distance north of Cape Sable, BuUmulus multi-

lineatus reaches Caximbas, and Liguns fasciatus has been doubtfully

reported as far north as the Caloosahatchee River. Guppya (jioidlaehi

and the two Macroceramus no doubt extend their range to at least the

middle of the State. BuUmulus dormani, Polygijra cereoluSj Planorbis

fumidns, and Sphwrium cubense probably inhabit the entire peninsula,

and AmpuUaria depressa, which is a form of A. cali(jiiiosa, extends into

Georcia.

"The following is a list of the species: Thysanophora cwea, Gup., Trinidad; Thy-

sanophora vortex, Pfr., Cuba, Haiti, Puerto Rico, St. Croix, St. Thomas, Bermuda; Thy.

snuopliora dioncoricola, C. B. AdamSj Jamaica, Puerto Rico, Mexico, Vieque; Stro-

hilops hnhhardi, Browu, Jamaica; Hemitrochus varians, Mke., Baliamas*, Polygyra cere-

oln.s, Muhl, Bahamas, Bermuda, Cuba?; Gitppya (jundlaclii, Ffr., Cuba, Puerto Rico,

St. Thomas; Orthalicns undattts, Brug., Mexico, Jamaica, Triuidad, Central.America;

OrlluiHcns melanocheilus, Val., Mexico; Lif/uiis fu-sciatus, Mull., Cuba; Mclaniella f/ra-

cillniKi, I'fr., Cuba, St. Thomas, Bahamas; SubuUna ortonoides, Orb., Cuba, Jamaica,

Puerto Rico, Vie(iue, St. John, Barbados, Grenada, St. Tliomas; ,S2)iraxis subula, Pfr.,

Jamaica, Cuba, Barbados, Antigua, Puerto Kico, St. John, St. Thomas; Macroceramus

gossei, I'fr., Cuba, Jamaica, Texas, Mexico; Macroceramus pontificua, GId., Cuba,

Mexico; Bnlhniihts marieliniis, Foey, Cuba; BuHmnhis dorwawi, W. G. B., New Gre-

nada?: Jlulhnnlus multilitieatus, Say, Yucatan, Guatemala, northern South America;

CyliiidreUa poeyana, Orb., Cuba; Cylindrella jejuna, Gld,, Cuba; Cerion incana,

Biun., Cuba; Helicina subglobiilosa, Foey, Cuba; Chondropoma dentatum, (iaj, Cuba;
Ctenopoma rnf/nlosiiM, Pfr. f, Cn\y,\; Plano)-biHtnmid>is,rtv., Cuba, Mexico, California;

AmpuUaria calif/inosa, Rvo., Mexico; Gundlacliia ancyliformiH, Pfr., Cuba; Spluvriuni

cubenar, More., Cuba; Mexico, Texas.
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It scarcely seems necessary to enter into any argument to show that

these tropical forms now found in Florida are not the lineal descend-

ants of the Helices and BulhnMlus, the CylindrcUa and Cerion or other

species of the Miocene silex beds of Tampa. The living- land and fresh-

water mollusks of Florida of tropical origin are absolutely identical with

forms at present found in Cuba, Jamaica, and the continent, while those

of the Tampa beds are all extinct, and we can not for a moment sup-

pose that their descendants would be specifically identical with Antil-

lean and Mexican fiu-ms that had come from another line of descent.

I believe that the present species have been colonized but a short time

in Florida, and the fact that, although the soil, contour, and climate of

the country are quite different from those of tropical America, not a

single introduced form has as yet changed specifically, and only one

l)0ssibly varietally, is strong evidence in this direction.

It is most likely that tropical land snails have been cast on the shores

of the peninsula with the jetsam and flotsam of the sea ever since the

Gulf Stream has had its present course, an amply sufficient length of

time for the development of species from some of the original wander-

ers, as that great ocean river was probably turned into the Gulf of

Mexico and past the State of Florida during the latter part of the

Miocene, when the Isthmus of Panama is believed to have been raised

and North and South America were joined together. I would suggest

that the reason why no such new species exist there might be that in

all probability any forms that were colonized on the peninsula prior to

the time of the Glacial Epoch were destroyed by the change of climate,

which swept out of existence, and drove to the southward so much of

the animal and vegetable life of North America.* The presence of a

great cap of ice coming down to the latitude of 40°, within 10° or GOO

miles of the northern jiart of the State, would, especially at certain

times in winter during the prevalence of northerly winds, be likely

to destroy by cold such species as might be landed by the Gulf Stream.

Even now, with a much milder climate than this region possessed dur-

ing Glacial times, an occasional unusually severe winter almost annihi-

lates the tropical fishes of this region, and kills in part, or even entirely,

many forms of West Indian vegetation as far %south as Cape Sable.

Several of these Cuban land snails are only met with on the lower

keys, an area practically free from irost.

We know that a very slight difference in latitude or climate may
often set a bound on the distribution of different forms of animal and

vegetable life. Thus, nearly all the immigrant West Indian vegetation

now found in Florida is confined to the southern half of the peninsula,

though there are no apparent reasons so far as soil, food, and moisture

* It may be claimed that the contirmal addition of fresh individuals from Cuba by

the currents has kept the species already landed in Florida from becoming specifi-

cally changed. But the same addition of fresh specimens must have occurred in the

Bahamas and yet we there tiud a number of new species and countless varieties.
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are concerned why it sliould not extend north indefinitely. The tropical

land snails of Mexico come north in the low lands for the most part

only to the northern border of that Kepublic, and many other instances

of a like restriction by climate could be given. It is probable that a

decrease of a very few degrees in temperature would destroy the Antil-

lean land and fresh-water mollusks in Florida.

It is believed by many of our ablest glacialists that the Ice Age
lasted down to within from 6,000 to 10,000 years of the present, and the

period which has elapsed since its close would probably be too short to

allow for any considerable variation in mollusks. The Bahamas being

protected on the north and west by the Gulf Stream, and lying gener-

ally in a lower latitude, no doubt enjoyed during the Glacial Epoch a

milder climate than Florida, and have been peopled longer with immi-

grant forms; a sufficient time to allow for the development of numer-

ous varieties and species, but no groups or genera.

I think there need be no difficulty in accounting for the presence of

tropical land and fresh-water mollusks in Florida by means of the trans-

porting agency of the sea. The Gulf Stream sweeps up past northern

South and Central America, part of it eddying around in the Gulf of

Mexico. A branch of it, however, flows along the north shore of

Cuba, and by the shoal in latitude 24° is thrown in close to the lower

chain of Florida Keys. Alexander Agassiz says:*

The carve of the Florichx reef along the Gulf Stream is due in great measure, as

Hunt shows, to a counter current along the reef running westward. This current

is known to all navigators, and though ill defined at Cape Florida becomes stronger

and wider as it goes Avest. It has a width of at least 10 miles at Key West and 20

miles atTortugas. This is clearly shown by the mass of surface animals driven along

upon this westerly curreut by the southeasterly Avinds. The tides set strongly across

the reefs and through the channels between the keys, the flood running north and

the ebb south.

Mollusks washed down with trees, bamboos, or masses of drift from

the northern shore of Cuba would be swept along by the strong cur-

rent of the Gulf Stream to the eastward and northward, and many of

them, carried by the southeast winds into this counter current, might

be landed by the inflowing tide among the lower keys within a few

days after leaving their native island. Species from Honduras might

at long intervals be drifted by westerly winds across to the eastern

part of the Gulf Stream, and so be carried around and landed in the

way I have described; or they might possibly sometimes survive a

passage around the eddy in the gulf. The fact that there are more forms

from Cuba found in Florida than there are from Middle Ameiica, and

that only a single very doubtful South American species is known in

that state,t illustrates the comparative difficulty which these wanderers

''Three cruises of the lilake, i. p. 57.

\ Bulimulns dormoiii, W. Ci. Binney, is thought to bo the same as />. macnlatiis, Lea

of Cartagena, Colonibiar, but this is not certain. U. mnUilineatHS, Say, formerly

believed to be an immigrant from South America, is now known to be found in Cen-

tral America and Yucatan.
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experience iu being drifted to onr shores. I may mention in passing

tbat every strictly Cuban species—I think without exception—now
known to be living in Florida is an inhabitant of the western end of

the island, and most of them are known to have a general distribution

throughout the western part of it, and especially on its northern shore.

RELATIONS OF THE TEERESTEIAL AND FLUVIATILE MOLLUSCAN
FAUNAS OF THE GREATER ANTILLES AND THE WINDWARD ISLANDS.

A careful examination of the lists of genera, subordinate groups, and
species of these two areas will reveal the fact that while there is a rela-

tionship between the two faunas it is not nearly so close as the one

between the faunas of the former region and the continent.

Land Snails common to Pncrio Rico and the Lesser Antilles.

Species.



444 WEST INDIAN MOLL USES—SIMPSON.

of the more northern groap; all of them being found in the last-named

island :

*

Lund MoUttsks common to Puerto Rico and other (ireater AntiUcan Jslandn.

Species.

Vaginula occidentalis, Guild
Zouites guiidlai'lii, I't'r

iniiiusi'ulus, Biiin

(Jlandina terel)ra'foriiiis, Shutt
Tbysauopbora vortex, I'fr

dioscoricola, (J. B.
Adams.

euclasta, Sluitt
Pleurodonte margiiiata, Gniel
liuhiuiiluH nitidulus, Pfr

liiiaceus, Fer
exilis, Gmel

I'seudobalea doiiiiiiguensis, Pfr
(Jvlindiflln i>allida, Guild
(»|ica.ssulnila, Pfr

iuodalli, Mill
Subulina octiiua, Chau

octonoides, C. B. Adams...
Spiraxis paludmoides, d'Orb
Steiiogyra terebraster, Lain
Pupa pellucida, Pfr

bexodon, C. B. Adams.
Cerioii striatella, Per

luicrostonia, Pfr
Sueciiiea riisii, Pfr
Heliciua pbasianella, Sowb ..

Cuba. Haiti.
Jamai-

Elsewhere.

Guadelupe ; Martinique ; St. Viucent.
Florida.
United States ; Mexico.

Florida; Barbados.
F'lorida.

Lesser Antilles ; Florida.
Lesser Antilles.
Mainland ; Lesser Antilles.
Florida; Mexico; Lesser Antilles.

Texas; Mexico; Florida; Lesser An-
tilles.

Fresh-water mollusks common to Puerto Rico and other of the Greater Antilles.

Linnaia cubensia, Pfr
Planorbis guadelupensis, Sowb

tumidus, Pfr
riisii, Ukr
refulgens, Dkr
haldemani, C. B. Adams . .

.

lucidus, Pfr
niacuabianus, C.B.Adams.
circumliueatus, Sbutt
albicans, Pfr

Ancylus obscurus, Hald
Aplecta sowerbyana, d'Orb
Potaniopyrgus corouata, Pfr

Mexico ; Guadelupe.
Mexico; Texas; Florida.

Guadelupe.

St. Tbomas.
Do.

St. Thomas; United States.
St. Thomas; Guadelujje.
Guadelupe; Martinique;
America; Mexico.

Central

It will be seen that so far as species are concerned the relation-

ship between the land and fresh-water mollusks of Puerto Eico is much
closer with the Greater than with the Lesser Antilles. It is, however,

among the genera and minor groups that the break in the molluscan

faunas of the two archipelagoes is most noticable. Among the Helices

the genus Pleurodonte., t which includes all the sections of the old and

well known Carocolus, is distributed throughout the West Indies,

northern South America, and Central America. The section Garocoltis,

consisting of lenticular toothless species, is confined to the Northern

Archipelago, and is found in Cuba, Haiti, and Puerto Eico. The section

* Helix nemoralina is common to Haiti, St. Thomas, St. John, Tortola, and the

Virgin Ishiuds, but is not found in Puerto Rico.

fl follow essentially PilsLry's arrangement of tlie West Indian Helices, in IX.,

series 2, pp. 54 and 84, and v., p. 5, Manual of Conchology.
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Pleurodonte, better known as Lucerna, is limited to Jamaica, as ig

Eurycratera. The section Polydontes is Cuban ; Parthena and LuquilUa

are confined to Haiti and Puerto Rico, while Gonostomopsis, witli a

single si^ecies, belongs in Martinique, and Caprinus, better known as

Bentellaria, is a characteristic group of the Lesser Antilles, extending

into South America, but is not found in the Greater Antilles. Theli-

domus with a metropolis in the Greater Antilles has three species

in the Lesser Antilles and South America. Not a species of the genus

Pleurodonte is common to the two regions.

Another great genus found abundantly in all the islands of the

Northwestern Archii^elago, Heniitrochus, is absolutely wanting in the

Windward Islands, as are also the smaller Cuban genus Polymita, the

Jamaican genera jSagda, Lucidella, and Neocyclotus, and Cepolis of Haiti

and Puerto Rico ; though the latter genus has a single si)ecies in Cen-

tral America, and another in Peru.

Macroceranius,* Liguus, Cerion,i Vendreysia, Geomelania., Proser-

pina, Ctenopoma, AdamsieUa, Megalomastoma, ColohostylnSy Aleadia,

Stoastoma, and Eutrochatella, Greater Antillean genera, are entirely

wanting in the Lesser group; while Cylindrella, Glandina, Cistula,

Choanopoma,) Chondropoma, and Tudora, all highly characteristic of the

Northwestern Archipelago are but feebly represented by a few strag-

glers, mostly in the northern end of the chain. Three genera only

are peculiar to the Windward Islands; two with a single species each;

Bhodonyx in Martinique; Ainphibulima in Dominica, Guadeloupe, and

St. Kitts ; and Pellicula with two species in Guadeloupe.

The fact of the rather recent formation of these northern volcanic

islands, built upon an old submarine plateau, that of the comparative

poverty of the species and genera of this archipelago, and of their slight

relationship to those of the northwestern group, all go to indicate that

the Anegada Channel has not in the lifetime of the present land snail

fauna been bridged. A few species, however, have passed, no doubt

by way of the sea or other means, from one group to the other, more

from the northern islands to the southern than the reverse, as might

be expected from the comparatively richer fauna of the former. The
current which flows from the Atlantic through this channel would not

probably favor the drifting of species from either archipelago to the

other, and this with the prevailing wind from the east-northeast would

naturally carry most of the land snails washed into the sea out into the

open water of the Caribbean, where they would perish.

I do not think that anyone who at all carefully studies the land and

fresh-water molluscan fauna of the Lesser Antilles can doubt that it is

* One species M. signatus is found in Anguilla. This island and St. Bartholomew

having each only a few species, thongh south of the Anegada Channel, have a some-

what mixed land-snail fauna, partaking of the characters of those of both the

Greater and Lesser Antilles. That a few species might have drifted to these islands

from the abundantly stocked Northern Archipelago is not strange. Bland groups the

two with Puerto Rico.

tOne species is found in Cura^oa, one of the Leeward Islands.
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for the most part derived from Soiith America. At Trinidad—wliicli

is merely a detached fragment of Veneznehi—more than half the species

are common to the mainland, and among them are one or more of the

continental Bonis, an AmpnlJarid, a Marim, and an Anodofi*

Borus is found in St. Vincent, Barbados, (ruadelonpe, St. Kitts, and

Montserrat,t and Biilimulus, another most characteristic South Ameri-

can genus is abundant throughout the Lesser Antilles. The 500-fatliom

line ^vill be found to divide the Lesser Antilles into three groups; the

most northern embracing every island from Sombrero and the Saba

bank south to and including Dominica. Between the latter and Mar-

tinique is a channel 575 fathoms in depth, ami south of it is another of

548 fathoms. Beginning with St. Lucia, which is separated from St.

Vincent by a depth of 486 fathoms, all the islands to the southward are

united to the mainland by the 500-fathom line. Barbados is somewhat

isolated, and is surrounded by comparatively deep water, being sep-

arated from the chain by 1,403 fathoms, while Trinidad, Tobago, Mar-

garita, and Tortnga are all within the 100-fathom line. Several South

American Bulhinis typified by B. auris-sileni are found in the islands

from St. Vincent southward, and Martinique, which is separated from

the islands north and south of it by channels over 500 fathoms in depth,

has no Bineria, Chondrojioma, Ghoanopoma, or Cistula, which are Greater

Antillean genera found in the Windward Islands north of it. As a proof

of the comparative poverty of the Lesser Antilles it may be stated

that the whole archipelago does not contain 300 species of terrestial

and fluviatile mollusks; scarcely more than half the number belonging

to Jamaica.

One group is found in nearly all the Windward Islands, Gaprimis

(better known as DcnteUaria), a section of the genus Bleurodonte, which

seems to bear about equal relationship to the sections found in the

Greater Antilles, and to Lahyrinthus of northern South America. There

is another division of the genus, Isomeria, which is confined for the most

part to the higher Andean regions of Peru, Equador, and Colombia,

characterized by a lesser development of teeth in the aperture thauLahy-

rmthus, and which may have sprung from the latter. The distribu-

tion of these groups is a little peculiar. We may suppose the Greater

Antilles to be the site whereon Bleurodonte developed, from the fact that

six out of the eleven of its sections are wholly confined to that region, as

is another, Thelidomns, Avith the exception of a couple of species, while a

majority of the species of the genus are also found there. It would seem

strange that some ancestral form which had migrated to the Lesser

*The latter is a Glabaris no doubt. Ibcring has shown (Archiv fiir Naturges-

chichte Jahrg 59, 1 Bd., 1 Heft., p. 52), that all the South American Anodons, so

called, are anatomically quite distinct from the Unionida', and that they belong to

the Mutclidic. This form, A. leotandi, Guppy, is no doubt derived from some of the

continental species.

t Introduced into the more northern islands, probably on coffee trees.
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Antilles should develop into the group Caprinus, not a species of which

should be found north of this archipelago, and that not one of the six

other Greater Antillean groups should be represented in the Windward
Isles ; that it should develop a few species on the mainland and pass into

Labyrinthus, no species of which is found outside the continent.

It appears to me a not unreasonable solution of this rather curious

jihase of distribution, in view of the very slight relationship that other-

wise exists between the land and fresh-water mollusks of the Greater

and Lesser Antilles, and of the fact that many of the latter islands are

of such recent date, that it is more probable that ancestral forms of

Fleurodonte migrated from Jamaica across the old landway to Honduras;

that the subsidence of some 400 miles of this ancient bridge destroyed

the connecting links so that Pleurodonte restricted de\'eloped in the

island and Lahyrinthus on the continent; that the latter (extending

now as far north as Central America) spread out over the lower regions

of northern South America, and developed into Isomeria in the moun-

tains; that from this stock descended Caprinus^ which is now repre-

sented by a few species in Guiana, and probably in the adjacent terri-

tory, and which migrated northward among the Lesser Antilles to St.

Kitts and Barbuda, its farthest limit.*

To briefly recapitulate, a considerable portion of the land snail fauna

of the Greater Antilles seems to be ancient and to have developed on

the islands where it is now found. There appears to be good evidence

of a general elevation of the Greater Antillean region, probably some

time during the Eocene, after most of the more imi)ortant groups of

snails had come into existence, at which time the larger islands were

united, and there was laud connection with Central America by way of

Jamaica and possibly across the Yucatan Channel, and there was then

a considerable exchange of species between the two regions. At some

time during this elevation there was probably a landway from Cuba
across the Bahama plateau to the Floridiau area, over Avhich certain

groups of Antillean laud mollusks crossed. At this time it is likely

that the more northern isles of the Lesser Antilles, which seem to be

volcanoes of later Tertiary and Post Pliocene date, were not yet ele-

vated above the sea or if so they have probably been submerged since.

After the period of elevation there followed one of general subsidence.!

* Cistula, which has its metropolis in the Greater Antilles, has a somewhat similar

distribution. Several species are found in Mexico, Central and northern South Amer-

ica, with one species in Trinidad, but not nortli of that until we reach Antigua, near

the upper end of the chain. Neociiclotiis, with a great development in the more

northern archipelago, is also abundant on the continent, and is found in the Lesser

Antilles as far north as Martini(iue; and Colohostiilua, with a similar distribution,

extends northward only into Trinidad.

t .Just how extensive this disturbed area was can not now be told. It is well known
that along the north shore of Cuba, back of Matanzas and Havana, there are raised

beaches, some 1,200 feet above the sea, which have been supposed to be recent, but

Mr. R. T. Hill, of the U. §, Geological Survej^j who has recently visited the island
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During this the island of Jamaica—as the character of its Umd-snail

fauna shows, as well as the depth of the channel between it and Haiti

—

was lirst to be isolated, then Cuba, and afterwards Haiti and Puerto

Rico were separated. The connection between the Antilles and the

nuunland was broken, and the Bahama region, if it had been previously

elevated above the sea, was submerged; the subsidence continuing

until only the summits of the mountains of the four Greater Antillean

islands remained above water. Then followed another period of eleva-

tion, Miiich has lasted no doubt until the present time, and the large

areas of limestone uncovered (of Miocene, Pliocene, and Post Pliocene

age) in the Greater Antilles have furnished an admirable field for the

development of the groups of land snails that survived on the summits

of the islands. The Pahamas have appeared above the surface of the

sea, either by elevation or growth, and have been peopled by forms

drifted from Cuba and Haiti, and a number of land and fresh-water

species have been recently colonized in South Florida, probably since

the Glacial epoch. The Lesser Antilles have been peopled for the most

part from South America, possibly receiving from that region the group

Caprinus, so characteristic of the former region, as well as several

genera of land operculates, while a few stragglers have been carried

by sea no doubt from the Greater Antilles and colonized on the more

northern of the Windward Islands.

DESCRIPTIONS OF NEW SPECIES OF RECENT AND FOSSIL LAND
SHELLS FROM THE ISLAND OF JAMAICA.

I.

—

Recent species.

SAGDA MAXIMA, new species.

Plate XVI, tigs. 7, 8.

Shell large, pyramidal in form, with nearly straight sides and obtUvSe

summit, moderately striated, and covered with a thin, horn colored

epidermis; whorls, 8^ to 9, moderately convex; suture distinct and

well impressed, sometimes slightly margined; last whorl wide, well

rounded; aperture large; base rather flat, not deeply excavated at

the umbilical region; the latter covered with a light, glazed callous,

which joins the outer edge of the aperture. Interior entirely destitute

of a lamella. Greater diameter 30; lesser 27 mm.; height 28 mm.
Near Petersiield, Westmoreland, on a mountain, in heavy forest.

This species resembles 8. epistylioides somewhat, but has a broader,

less excavated base, and from one to one and a half less whorls, which

are wider than those of the latter, and the shell has not so pointed a

summit. Some 25 specimens (all dead) were obtained, varying from

has brought shells from these beaches and submitted them to Dr. Dall, who pro-

nounces them to be Miocene, and probably of the same general age as the Bowden
beds of Jamaica. It would seem most likely that the elevation and subsidence

would extend to some extent through the Bahamas and into the South Floridiau

regions.
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young to adults, and though several were broken open no vestige of a

lamina was observed at any stage of growth.

PLEURODONTE (EURYCRATERA) JAMAICENSIS, Cbcmitz, var. CORNEA.

A variety of this species was found at Maudeville, Manchester,

rather more delicate in structure tlian tlie type, and entirely destitute

of color, the epidermis being horn-colored.

ADAMSIELLA GKAYANA, P fe i life r , var. AUREOLABRA.

A large number of specimens of what may prove to be a new species

were found at Eio Novo, in St. Mary. Tlie aperture is smoother than

that of the type, and is of a rich, reddish-orange color; the body of the

shell is shining, and very finely decussated under a glass. The species

is exceedingly variable, and this nuiy be only a strongly marked variety.

LUCIDELLA AUREOLA, Ferussac, var. IXTERRUPTA.

This variety is covered with interruijted and slightly wavy, revolv-

ing striie, the hrse blotched with white. Duncan's, Trelawney.

II.

—

Fossil species.

NEOCYCLOTUS (PTYCHOCOCHLIS) BAKERI, new species.

Plate XVI, tigs. 1, 2.

Shell large, depressed, with 5 well-rounded whorls; nuclear whorl

wanting in the only specimen found; second, third, and fourth whorls

covered with delicate, radiating, zigzag corrugations, which become

very much coarser on the last three fourths of the body whorl; the

periphery of the latter being almost smooth, the upper surface becom-

ing very strongly and irregularly waved toward the aperture; the

base and umbilical region having strong folds, which sweep forward

obliquely toward the periphery; umbilicus rather wide, extending to

the summit of the shell, and exhibiting the volutions; umbilical keel

almost entirely wanting, there being two very slight revolving eleva-

tions, one at the outer edge of the umbilicus, the other farther out on

the base, the area between them being tlattened so that the shell

seems to have two faint keels; aperture moderately large; operculum

unknown. Greater diameter 25, lesser 21 nnn., height 12 mm.
Locality and position: stratum of marl in the Miocene beds at Bow-

den, St. Th(imas, Jamaica, associated with marine fossils.

I take pleasure in naming this fine species in honor of Capt. L. D.

Baker, president of the Boston Fruit Company, who gave us permission

to excavate in the beds, and furnished us men and every facility pos-

sible to make our work a success.

LUCIDELLA COSTATA, neAV species.

Plate XVI, tig. 6.

This is a small species, about one-half the diameter of the average

Jj. aureola. There are "> whorls whicli are moderately rounded; the

Proc, N, M. 94 JO
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suture beiuj;- shallow and somewhat canaliculate, with about 10 strong",

revolving costii? on the body whorl and 5 on the penult Avhorl, and

between these are smaller revolviiig lira'. The center of the base for

about two-lifths of the diameter of the shell is perfectly snu)oth, and

slightly hollowed in the umbilical region. The upper part of the ai)er-

ture of the only specimen found is broken away, leaving only the basal

tooth, which is slightly compressed parallel witli the outer edge of the

basal lip.

Diameter 3A, height nearly 3 mm.
Found with Hcocijvlotus baker i and other fossil shells.

PLEUKODONTE BOWDENIANA, m\v species.

Plate XVI, figs. 3, 4, 5.

Two fragments of this shell were found, an apex with 3 whorls and

about one-third oi" the base of a body whorl Mith the aperture in perfect

condition. The fragment containing the nucleus shows the upper sur-

face of the whorls perfectly plain, the suture being only marked by an

elevated line ; it has a wide umbilicus and a very sharp keel. The other

fragment shows a rather sharply defined peripheral keel; the aperture

is very oblique and rather compressed, with two strong teeth, which

are somewhat like those of P. lucerna, but are set more obliquely with

the aperture, the outer one being somewhat flattened on the upi^er ex-

tremity ; the lip is thin, not reflected above, reflected and Joined solidly

to the base along its inner half, the outer basal half is free and well

reflected. Back of the basal lip there is a deep, somewhat oblique,

oval pit, corresponding exactly Avith the shape of the outer tooth, and
extending within it to its summit. The large umbilicus of the young
shell is completely closed by the flattened callous of the lower lip in

the adult. The diameter of this shell if perfect would probably be

about 40 mm,, the height about 15 mm. It was found in company with

the other fossils in the Bowden beds. The basal pit behind the aper-

ture is a remarkable character, and I know of no other Plcurodonte

which has it developed in such a manner.

The Thysanophora found with the above fossils is, I believe, new, but

it is not in fit condition to describe or figure.

Explanation of Plate XVI.

Fig. 1. Xt'ocjiclofiis ( rtjichorochlis) hakeri, new specie>s; from above.

Fig. 2. Neocjiclotns ( Ptychocochlis) hakeri, new species; dorsal view.

I'ig. 3. Plcurodonte bowdeniana, new species; aperture, front view.

Fig. 4. riciirodoute bowdvniana, new species; base.

Fig. 5. Plcurodonte bowdeniaiia, new species; uppcM- view, fragment.

Fig. G. Liicidella coslata, new si^Gcies; fnmtview; upjier portion of outer liji broken.

lig. 7. Sa^/da viaxhna, iiQW i^l^ecies; front view.

Fig. 8. SiKjda maxima, new species; basal view.
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No XXVIIL—ON CETOMIMID^E AND RONDELETIID/E, TWO NEW FAMILIES
OF BATHYBIAL FISHES FROM THE NORTHWESTERN ATLANTIC.

By (t. Brown Gooue and Tarleton H. Bean.

In OUR forth comiiiii' work entitled " Oceanic Ichthyology" the three

species here noticed will be described and figured. The publication of

this work will probably be delayed for several months, and it is thought

proper to publish in advance some account of these very interesting

forms, each of which is represented by a single specimen.

These are Malacopterygian fishes, belonging to the group set aside

by Gill under the name Iniomi. Their relations to the other members
of the order are not well understood by us, but they are somewhat
closely allied to the Synodontidte, though lacking scales and the adi-

pose dorsal fin, and having granular teeth arrjinged in bands.

The family Rondeletiidai is distinguished from Cetomimida^ by the

presence of ventral fins, and the incompleteness of the opercular

apparatus.

E T o M I M I D ^ , new family.

Malacopterygian, with body somewhat compressed, scaleless. Head
naked. Lateral line conspicuous. No barbels. No photophores.

Mouth exceedingly large; the margin of the uiiper jaw formed by the

premaxillaries only; the lower jaw strongly curved, and slightly pro-

jecting beyond the upper. Teeth in jaws in bands, granular. The
vomer, the palatines, the pterygoids, and also the first gill-arch and

the lingual bones (which are greatly enlarged), as well as the upper

pharyngeals, are covered with teeth of a similar character. Opercular

apparatus incomplete; its bones very thin, membrane-like. Mesocora-

coid wanting. Post-temporal connected with back of cranium, near

sides. No adipose fin. Dorsal fin far back, short, high, inserted oppo-

site the anal which it resembles. Pectorals short, placed rather low.

Proceedings of the U. S. National Museum, Vol. XVII—No. 1012.
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Veutrals absent. Gill opening: immense, the membranes deeply cleft,

tree from the isthmus. Gills ,'>. Pseudobranchiie absent.

C E T O M I M U 8 , new genus.

Body oblonjj^, conipressed, scaleless; similar in its vertical outline

and i)roportions to that of the right whales (Baheuid.e), a resemblance

whicli is greatly enhanced by the shape of the eiH:)rmous mouth, and in

tlie lower jaw strongly curved, projecting slightly beyond the snout.

Teeth in granular bands, covering all the bones of tlie mouth, tongue,

and throat. Mucous i)ores sometimes present on the back. Nostrils

iar forward, opeu slits without tlap. Eyes very small, and placed far

below the dorsal i>rotile. Gill-membranes deeply cleft, uot attached to

the isthnuis. Gill-rakers absent, replaced by granular tooth-like sur-

face upon the arch. Gills 3; no slit behind the third. Branchiostegals

9. Opercular apparatus incomplete, bones thin and membranous.
Dorsal short, high, inserted very far back, directly opj)osite the an.il,

which it resembles in shape and size. Caudal peduncle short and
slender. Ventrals absent. Pectorals broad and short, placed low.

Caudal small, weak, probably enuirginate or truncate. Lateral line

broad, consisting of two furrows connected vertically by numerous
short cross-grooves.

CETOMIMUS GILLII, new species.

Plate XVII, fig. 2.

The height of the body is a little less than one-fourth of the total

length; length of head a little less than one-third. Eye minute; con-

tained al)out 23 times in the length of head, and about eight times in that

of snout; inserted midway between the margin of the jaw and the

dorsal profile, distant from the former a space contained about 2^ times

in the length of the snout. The maxillary reaches very far back,

extending to a point behind the orbit equal to li times the length of

the snout. The origin of the dorsal is directly above that of the anal,

which is inserted a short distance behind the vent; distance from the

snout equal to more than four times the length of its own base, and
the distance of its termination from the root of tlie upi)er rays of the

caudal equal to its own greatest height. The anal fin is similar in

shape and extent to the dorsal, but has the thirteenth to the fifteenth

rays the longest, while the eighth to the eleventh are the longest in the

dorsal. The length of these longest rays is about e(jual in the two tins,

and is contained slightly less than three times in the length of the

head. The pectoral fin is inserted somewhat below the middle of the

body and close to the extremity of the opercular flap. It is broadly

lanceolate, and its length is contained about 3J times in that of the

head. Ventrals lacking. Color, blue-black. The lateral line sweeps

in a bold curve from a point above the upper angle of the gill-opening

to a point in the middle of the body between the origin of the dorsal



PROCEEDINGS OF THE NATIONAL MUSEUM. 453

and anal fins, and thence in a straight mc'dian line to the base of the

candal.

Eadial formula: B. 0; D. ]6;- A. K); P. 10.

A single specimen (No. 35529, U.S.N.M.), five inches in length, was
taken by the Albatross, August 20, 1884, at station 2200, in 39° 35' N.

Lat., 710 24' 30" W. Long., at the depth of 1,043 fathoms.

CETOMIMUS STORERI, new species.

Plato >iS^ir, Fig, 3.

The height of the body is a little more tiian one-fourth of the total

length; the length of the head is contained three and one-third times in

that of the body. Diameter of the eye contained about eighteen times

in the length of the head, and about seven times in that of the snout, the

eye being inserted nearer to the dorsal profile than to the Jaw, its posi-

tion in the vertical being twice as far from the line of the upper jaw as

from the dorsal lines, it is nearly in the line of the vertical erected from

the middle of the upper jaw to the right angles of its edge. The lower

jaw is strongly curved, and i)rojects far beyond the ujiper. The origin

of the dorsal fin is a little in advance of that of the anal, which is

inserted at a distance from the vent equal to three or four times the

diameter of the eye. The dorsal fin is longer than the anal, the termi-

nation of the latter being under the fifth ray from the end of the dorsal.

They are about equal in height, and the direction of the rays when
erected is backward, and at an acute angle Avith the axis of the body.

The longest rays are contained about two and one-half times in the

length of the head. Pectoral fin is inserted very far down, the lower

portion of its peduncle almost on the abdominal line; the fin is lanceo-

late, and although mutilated, is believed to have been about half as

long as the head. The lateral line sweeps in a sinuous curv^e from a

point above the upper angle of the gill-opening to a point somewhat in

advance of the insertion of the dorsal, and thence in a straight line to

the base of the caudal. A line of nuicous pores on eitlier side of the

median dorsal line in advance of the dorsal fin.

Eadial formula : D. 19 ; A. KJ.

A single specimen (No. 35634, TT.S.N.M.), 4| inches in length, was
taken by the Fish Commission steamer Albatro.ss at station 2222,

December 5, 1884, in 39° 03' 15" N. Lat., 70° 50' 45" W. Lon., at a depth

of 1,535 fathoms.

This species is provisionally described from a careful drawing made
by Miss M. M. Smith, December 1

1
, 1884, under the criticism of Dr. Bean,

the type specimen having been inaccessible at the time this study Avas

made.

The species is named in honor of Dr. David Humphreys Storer, who
died in liostou at the age of eighty years, in September, 1891, in token

of our appreciation of the distinguished services of this pioneer in

American ichthyology, who began systematic work u]k»u the fauna of

the western Atlantic more than half a century ago.
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K o N 1) E L K T 1 1 D .E. ]i«'w family.

Body more or less compressed, seak>less. Head naked. No barbels.

Mouth large. Margin of the ni)per jaw formed by the i)remaxil]aries

only. Teeth coarsely granular. Opercular apfjaratus complete; its

bones very thin, membrane-like. No adipose fin. Dorsal fin far back;

short and low ; inserted opposite the anal. Pectorals short, placed

rather low. Ventrals present, abdominal. Grill opening very wide;

membranes deeply cleft, free from the»isthmus. Pseudobranchise absent.

R O N D E L E T I A, uew genus.

Body oblong, compressed, scaleless. Mouth lai ge ; lower jaw slightly

projecting. Teeth in bands, coarsely granular in the jaws; vomer and

palatines toothless; a row of large mucous pores on the lower surface

of the mandible and extending upward on the preoperculum. Posterior

nostril with a slender filament anteriorly. Eyes moderate; near the

dorsiil profile. Snout rather long, obtuse. Supraoccipital bones with

a pair of strong spines projecting horizontally forward over the orbit.

Gill-membranes entirely separate
;
gill-rakers numerous, rather long and

slender. Gills 4; a narrow slit behind the fourth. Branchiostegals 7.

Opercuhir bones thin, membranous. Dorsal short, rather low, opi)osite

and similar to the anal. Pectorals and ventrals small. Caudal small,

probably forked. No vestiges of a lateral line.

This genus is dedicated to Rondelet, the French ichthyologist of the

seventeenth cc^ntury.

EONDELETIA BICOLOR, «ew species.

Plate XVII, Fig. 1.

The height of the body is a little less than one thinl of the total

length; length of the head nearly one-half. Diameter of the eye con-

tained six times in the length of the head, and twice in the length of

the snout. The maxillary reaches to below the hind margin of the eye,

and the intermaxillary about as far. Origin of the dorsal fin nearly

opposite the vent. Tlie anal origin immediately behind the vent, the

terminations of the two oi^posite. Tlie fins are low, the rays pointing

horizontally backward ; the longest ray in the dorsal fin about one-fifth

of the length of the head, and the longest in the anal, one fourth. The
pectoral fin inserted below the middle of the body, and under the end

of the opercular fin]); its length nearly one-fouith that of the head.

Ventrals inserted ))ehind the middle of tlie total length, and still farther

behind the tips of the extended pectorals ; their length about two-ninths

That of the head, and when extended reiiching beyond the vent.

Color, purplish-black, with cherry-colored margins to the fins; whit-

ish in spirits.

Radial formula: B. 7; D. 14; A. 14; P. 9; V. 5.

A single specimen (No. 38202, TT.S.N.M.), 4^ inches in length, was

taken by the Fish Commission f!,tea>mer Albatross at station 2724, Lat.

3fio47'N., Lon. 73° 2.5' W., at a depth of 1,(541 fnthoms.
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New Species of Bathybial Fishes.

Fis- ]. RuiuMetia hindar, Goode and Bean.

Fig. 8. Cetomimus (lillii, Goode aud Bean.

Fig. 3. Cetomimus storeri. Goode and Bean.





SCIENTIFIC RESULTS OF EXPLORATIONS BY THE U. S.

FISH COMMISSION STEAMER ALBATROSS.

[Piiblislied by permission of Hon. Marshall McDonald, Coiamissionor of Fisheries.]

No. XXIX.—A REVISION OF THE ORDER HETEROMI, DEEP-SEA FISHES,
WITH A DESCRIPTION OF THE NEW GENERIC TYPES MACDONALDIA
AND LIPOGENYS.

By G. Brown Goode and Tarleton II. Bean.

[Abridsi'eil from advance shrets of Oceanic Ichtlii/ohiff)/.]

The collection of lieteromous fishes obtained by the U. S. Fish Com-

mission includes representatives of three of the five known genera of

the order. The first species was taken in 1880 by a New England fish-

ing vessel from the stomach of a ground shark on the Grand Bank of

Newfoundland. The Albatross secured its first si)eciinen (a Macilon-

aldia) in 1884 oif the coast of New Jersey, and again, in 1887, dredged

a second specimen of the same species in nearly the same locality.

In 188C this vessel collected several examples of Kof<ieant]ins anaJis

west of the Bermudas, and in 1887 Lipof/enijs was dredged oft the Mary-

land coast.

Heteromi have been recorded from the Arctic, the ^lediterranean,

north and south Atlantic, and north and south Pacific, in depths rang-

ing from 100 to upward of 1,800 lathoms.

Order HETEROMI.

Notacanthi, Blkkkkr, Teutanicn, 1859, xxni. (In part.)

Heteromi, Gill, American Naturalist, November, ISSH, p. 1016.

Teleosts with the scapular arch formed by the proscapula and post

temporal (or posterotemporal), the latter detached from the sides of

the cranium, and impinging on the supraoccipital ; the hypercoraeoid

and hypocoracoid coalesced into a single lamellar imperforate plate;

the actinosts normal; the cranium with the condyle -confined to the

basioccipital (ill defined); the exoccipitals coalesced with the epiotics

and opisthotics ; the vomer obsolete; the <ipercular apparatus complete,

but the preoperculum slightly connected with or discrete from the sus-

pensorium; the suborbitals suppressed; the jaw bones complete and

little aberrant; the palatines, entopterygolds, and ectoptyergoids Avell

developed ; the anterior vertebra? separate, and the ventrals abdomi-

nal (Gill.)
Pioceedings of the U. S. National Museum, Vol. XVII—Ko. lOl.'i.
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All thelieteroinous teleosts have a sabfnsiform, moderately compressed

body, with head and snout i)rotradiii5^-, and sometimes produced and

proboscis-like as in Polyacanthonotus.

Family N o T A c A n t n i d A e .

Notacantinl, Rakinesque, Iiidice d'lttiologia Siciliana, 1810, p. 34.

Notacaiiihini, Bonaparte, Cut. Metodioo, 1846, p. 72.

NotacanihoUlel, Bleekeh, /. c.

Not(tcanthi,GvSTii¥Ai, Cat. Fish. Brit. Mas., in, 1861, p. 544.

Notacanthiihv, Gill, Arr. Fani Fish., 1872, p. 21; Johiison's Cyclopaedia, iii, 1883,

Ceutury Dictionary, iv,4022.—Jokdax and (Jilheki', Bull., U. 8. Nat. Mus.,

XVI, p. 370.

Heteromous teleosts, witli elongate, subfusiform, moderately com-

pressed body. Head short ami snout protruding, sometimes produced,

proboscis-like (as in FoJyacaiithonotus). Mouth moderate, horizontal, or

inferior, suctorial (as in Maedonaldla). Scales small on body aud head;

lateral line present. Teeth slender, closely set, iu a single series in

each jaw. Gill-openings wide, the membranes separate and free from

the isthmus.

Dorsal tin median, with short and free dorsal spines, and with soft

rays very few or absent. Anal fin long, rather high, extending from

the middle of the body to the caudal, with which it unites, aud with

numerous spinousrays. Ventrals abdominal, often confluent, with 1-5

spines and 4-8 soft rays. Pectorals short and high. Pseudobranchiae,

none.

The elaborate anatomical description of Notacantlius sexspinis given

by Giinther* with numerous excellent figures, ai)plies in its general

features to all the members of this family.

In the discussion of the genera and species below, little attention has

been given to the degree of connection of the ventral fins. In every

instance these are connate or confluent, but the degree of connection

depends not so much upon their proximity to each other as upon the

extent of the connecting membrane in the several forms, and we ques-

tion whether the character can be so defined as to serve even for

specific distinctions.

All the species examined by us have the peculiar modification of the

posterior extremities of the maxillary, and the sharp spine more or less

hidden by the fleshy fold of tlie lips at the angle of the mouth on either

side.

KEY TO THE GENERA OF NOTACANTIIID.K AND LIl>OGENYII)/E.

I. .laws normal. Dorsal spines separated. Teeth in both .jaws.

A. Dorsal spines 6-12. Teeth in upper jaw compressed, and obliquely triangu-

lar. Ventrals connate or confluent Notacanthid^.

1. Origin of spinous dorsal far in advance of vent. Mouth lateral. Ventral

liiis connate or coulluent Notacanthus.

2. Origin of spinous dorsal in vertical from vent. Mouth subinferior, cres-

centic. Jaws each with 22 teeth. Ventral fins united Gigliolia.

* ChaUenyer Report, xxii, p. 243-8.
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B. Dorsal spines 27-38. Teeth in jaws erect, fine. Ventrals separated

- POI.YACANTHONOTIN^.

1. Snout proboscis-like. Dorsal and anal spines lonjf, ilexible, the latter

not exceeding 30 in number. Lateral line strouglj' arched

POI.YACANTHONOTUS.

2. Snout not very elongate. Dorsal and anal sjiines low and strong, the

latter 50 or more in number. Lateral line straight Macdonaldia.
II. Jaws modified to form a suctorial moujh. Dorsal spines close together, united

by membrane to form a high triangular fin Lipogenyid.e.

A. Dorsal spines 5, with 5 soft rays.

1. Lateral line obsolete Lipogi^ny.s.

Genus NOTACANTH US, Bloch.

Notacantlius, Bloch, Abhandl. Bohm. Gesellsch., 1787.—LACKPfoDK, Hist. Nat.

Poiss., 1804.—Goodc, Proc. U. S. Nat. Mus., in, 1880, p. 555.

Acanthonotus, Bloch, Ichthyologia, xii, 1797, p. 113, pi. ccccxxxi. (No descrip-

tion separate from that of species A. iiasiis.)—Schneidek, Bloch, Syst. Tclith.,

1801, p. 390, pi. xLVii.

Campylodon, Fabricu'S (Jklc GOnther).

KEY TO THE SPECIES OF NOTACANTHUS AND (ilGLIOLIA.

I. Origin of dorsal considerably in advance of that of anal. Lip normal, continu-

ous NOTACANTHL'S.

A. Body much higher over ventrals than over pectorals, and comparatively

short.

1. Lateral line iu front of dorsal spines, following ])rotile of back, then sink-

ing to median line of body. D. X-Xl.

a. First dorsal spine behind vertical from axil of ventral. A. XIII-

XIV. (XVII f) N. NASUS.

h. First dorsal spine in front of vertical from insertion of ventral. A.

XVII N. ANAI.IS.

B. Body little higher over ventrals than over pectorals, and comparatively

elongate.

1. Lateral line inconsjiicuous, nearer to dorsal than to ventral outline

throughout, not arched anteriorly. D. VI-VIII.

a. Last dorsal spines over anterior part of soft anal. A. XII.

N. HONAPARTII.

1). Dorsal and soft anal not passing same vertical. A. XIII-XIV.

N. Sexspinis.

2. Lateral line sliglitly arched above jjectoral, sinking to median line of

body in advance of first dorsal spines. D. X.

a. Last dorsal spine over fifth from last anal spine. Fins low. A. XIX.

N. PHASGANORUS.

II. Origin of dorsal over the vent. Lip absent in middle portion Giglioma.

A. Body much higher over ventrals than over pectorals: comparatively short.

1. Lateral line arched over ventrals and pectorals. D. ^^III.

a. Snout thick, swollen. A. XV-XVIII (i. moseleyi.

NOTACANTHUS NASUS (Bloch). Jordan ;ind Gilbert.

Acanthonotus nasns, Br.ocii, Ausl. Fische, xii,p. 111.

—

Schxeider, lUoch's Sys-

tema Ichthyologia*., 1801, p. 390.

Notacanthus nasm, Block, Fische, vii, p. 113, pi. 431.

—

Cuvier and Valen-
ciennes, Hist. Nat. Poiss., viii, p. 467, pi. ccxxli.—Lsjtken, Vid. Med.,

1878, p. 145.

—

Gunther, Cat. Fish. Brit. Mns., in, p. 54; Challenger 'Reixnt,

XXII,
x>.

248.

—

Giglioli, Elenco. 94.

—

Vaillant, Voy. Travailleur and Talis-

man, p. 317.
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Campylodon fabrioii, Reinhardt, Vidensk. Selsk. Afhaudl., 1838, p. 120.

Notacanthus (•hemnitzii, Block, (Abh. Bolim. Gesellscli., 1787).—.Jokdan au«l

Gilbert, Bull. IT. S. Nat. Mns., xvi, p. 370.

A Notocaiitlius with elongate body, wliose greatest lieiglit lies between
the pectoral and ventral fins and is contained about four and one half

times in the distance from the vent to the tip of the snout. Head short,

compressed, its length not quite three and one-half times in the distance

from vent to snout. Mouth large, extending backward to a point nearly

under the eye; the maxillary nearly to the vertical from the anterior

margin of the j^upil. The mouth does not lie entirely on the under

portion of the hea^d, but is sublateral. There are thirty-five teeth

in the iutermaxillaries on each side. The distiince between the upper

profile of the head and the eye is about equal to the diameter of the

eye, which is slightly greater than one-third the length of the snout

(certainly not more than one-half the length of the snout) and about

one-eighth the length of the head. [In this connection it is taken for

granted that the hole in the skin of the head represents the size of the

eye. If, however, we assume that the entire portion free of scales is

the eye, the diameter is greater and equal to one-sixth the length of the

head. It is, at any rate, considerably less than the width of th(» inter-

orbital space.] The gill-cover appears to be divided to below the sym-

physis of the operculum (with hyomandibular), and is free from the

isthmus.

Scales are lacking only about the mouth and eyes; abont forty rows

of small scales (2 mm. broad, 4 mm. long) between the ventral outline

and the lateral line; smooth and imbricated.

Of the eleven dorsal spines, the first (overlooked by Bloch and Val-

enciennes) is very small and only visible as a point; i)laced close to

this (1 mm.) is the second, which is also very short and feeble. The
third, though also short, is thicker. Tlie vent lies behind the fifth

spine. Of the fifteen anal spines, which have their origin immediately

behind the vent, the first (overlooked by Bloch and Valenciennes) is

very small; it does not extend beyond the profile; the second and third

but slightly. The spines which are longest and placed fiirthest back

still bear traces of a connecting membrane, and are probably only worn-

off rays. The pectorals are inserted somewhat farther back from the

gill-covers than sliown by Bloch ; the end is snrely broken oft', but yet

it can hardly be doubted that this fin is too long in Bloch's figure; it^

base is less than one sixth the length of the head. The ventral fins,

connected together behind the median line by a membrane, terminate

consideral)ly in advance of the vent (they are apparently worn off n

little behind).

Badial formnla: D. 11; A. 15 + 118. C?; p. ]<); V. 3 + 7 (1), 8 (r);

Branchiostegals viii. (r)—ix. (1).

Totallength (restored), 85 cm. Length of head, about 10,7 cjn. Height

of body, about 8 cm. Length of caudal, about 47.5 cm.
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The full diagnosis given above was furnished by our friend Dr. Franz
flildgendorf, custos of the zoological collections in the Royal Museum
of Natural History, Berlin, who also gives the following notes ou the

present condition of the type

:

The original Bloch specimen (Cat. gen. No. 1409) is still in existence (onr museum
possesses in addition to this only a single specimen o{ Nofacantltus, Xotac. sexspinis),

but it is in a very unsatisfactory con<lition. It was perhaps injured in transporta-

tion from Paris. The jar has not been opened for more tliau thirty yeai's. Very
likely Bloch received it in a poor state of i)reservation—a large cavity in the belly

between the pectorals ;ind ventrals, a dilapidated loft cheek, injured eyeballs, intes-

tines wanting, etc. In addition to this, there are other defects of .a later date, such

as the loss of the caudal, the tip of the snout, the maceration of the frontal Irenes.

The gill arch is almost entirely gone; the Intestines altogether. The frontal Vtoneis

crushed and the first vertebra is disconnected. There is a long gap in the dorsal fin.

The actual length is now 82 cm. ; in addition to this should be added at the most
1 cm. for the snout and f cm. for the caudal fin. This makes Its formerlength about

85 cm. (Bloch says 2^ feet. This would be according to the Rhenish, i. e., Prussian,

measure only 78i cm. Perhaps Bloch had a longer foot, or he gave only an approxi-

mate measurement. ) As we have no other specimen which we might have con-

founded with that of Bloch, and ours still bears the label (apparently in Troschel's

handwriting), " Xotacantlius nasiis, Iceland, Bloch," I have no doubt that No. 1409

is the type specimen. Nor can there have been another iu Paris.

How much of the end of the caudal is missing is difficult to say. The point of the

fracture is hard and the fin bones are soft. If Valencienues's account is accurate, the

caudal _/i» only is missing, and one or two rays of this are still attached. If Bloch's

description is correct, there were 149—(13, 8, or 10 f spines for the caudal),^=126-128

rays in the anal; conse<iueutly a caudal end, with at least 10 rays, in addition to the

caudal fin, was lost, and the fish would have been somewhat longer than 85 cm. I

presume there was an oversight on Bloch's part.

The material now classed by authors under the name of 1^. nasus is

the following : (1) A specimen described by Fabricius in 1798 under

the generic name of Campylodon, ohtalned in 1794 from Greenland; (2)

Bloch's type in the Berlin Museum, believed by him to come from the

West Indies, described under the names N. cheninifzii ( ?), N. nasus,

and Aeanthonotus nasus; (3) a specimen, obtained off Iceland by La
Recherche and brought by G-aimard to the Paris Museum, figured in

the Regne Animal, and said to have been figured also in the Voyage
in Scandinavia; this, as has already been stated, is possibly a typical

JV. nasus; (4) a specimen, 3 feet long, obtained iu South Greenland, and
brought in 1877 to the Copenhagen Museum. This also is i)ossibly

not a characteristic representative of the species.

Both Canestrini and Giglioli enumerate Noiacanthus nasus among
Mediterranean fishes, but entirely without warrant.

NOTACANTllUft ANALIS, Gill.

Notacanllms analis. Giu., Proc. U. S. Nat. Mus., vi, 1838, p. 255.

—

Gunther, Chal-

Iciigcr Report, xxii, p. 248, note.

—

Vaillant, Voy., Travailleur and Talisman,

p. 318, ct seq.—.TouDAX and Gilbert, Cat. Fish. N. Amer., 1885, p. 58.

A N'otacanthus, with its body much higher over ventrals than over

pectorals, and comparatively short. Its height equal to one-third of

the distance from the vent to the tip of the snout, and nearly- equal to
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the length of the head. The lateral line arcuate in front of the dorsal

spines, following- profile of the back, and then sinking to the median

line of the body. First dorsal spine in front of vertical from insertion

of ventral.

The snout is compressed, pointed, much produced beyond the moder-

ate month. The cleft extends nearly to the vertical through the middle

of eye. The length of the snout is one and one-half times the diameter

of tlie eye. Tlie width of the interorbital area is slightly less than the

diameter of the eye. The projection of the snout beyond the mouth
equal to the diameter of the eye, or nearly so. The snout is compres'sed,

not swollen. Moutli narrow, transverse, its width about one-fourth the

length of the head. The eye is placed some distance below the upper

profile and in the line of the lateral line continued to the nostrils. Gill-

opening wide; the membranes confluent and slightly in advance of the

vertical from the upper end of the gill-opening; not attached to the

isthmus. Scales very minute, imbricated, adherent.

All the dorsal spines are short, the anterior very short; the second

and first nearly over the origin of the ventrals, the fifth above tlie vent,

and the sixth slightly behind the origin of the anal. The longest about

one-half as long as the eye. The last (eleventh), which is followed by a

single ray attached to it by membrane, is over the fifteenth spine of the

anal. The dorsal spines are distant from each other, and behind each

is a narrow angular membrane. The anal begins immediately behind

the vent and in its middle portion is considerably elevated; the length

of its longest rays are about equal to that of the snout, from which

point it slopes rapidly to the tip of the tail. The pectoral, placed high

up in the middle axis of the body, is inserted at some distance behind

the gill-opening and is broad and nearly oval in shape. Ventrals con-

fluent, some distance in advance of the vent, stout, broad, ovate in form,

not extending to the vent but separated from it by a distance equal to

half their own length. Color uniform light brown.

Radial formula: D. xi; A. xviii-f

.

This description is prepared from the types of Gill, (No. 378r)6, U.S.

N.M.) from Albatross station 2677, K Lat. 32° 39' W. Lon., 76° 50' 30",

in 478 fathoms. The types, two in number, measure Hi and 12^ inches,

respectively. Another specimen (No. 44240, U.S.N.M.) was obtained

by the Albatross from station 2070, in 32° 39' N. Lat., 70° 01' W. Lon.,

at a depth of 407 fathoms.

NOTACANTflUS BONAPARTII, Risso.

Notai'duthns honaparti, Risso, Wiegm. Archiv f. Naturgescli.. 1840, p. 37(), pi. x.

Notucanlhits hotiai)ar(H, Filippi aud Veuany, Mem. Ace. Sci. Torino, xviii, 1857,

p. 190, Notiul 6.

—

Canestrini, Pesci (I'ltalia, p. 118.

—

Moiieat, Hist. Nat.

Poiss. Frauce, 1881, p. 161.

—

Giolioli, Eleiico, 'S'ri.

Noiacanthus mediterraneus, Filii'pi and Vkuany, Mem. Ace. Sci. Torino, 2d series,

xviii, 1859, p. 190 {nota supra); Alcuui Pesci del Mediterraneo, 1857, p. 3.—

GiTNTiiKK, Cat. Fisli. Brit. Mas., iii, p. 545.—Cankstkini, Pesci d Italia, 1872,

p. 118.—Moheati, Hist. Nat. Poiss. France, 1881, Jii, p. 158 (wooU?nt).--VAiL-

lant, Voy. Travaillenr aud Talisman, p. 317; p. 325, pi. xxvii.
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A Notacanthus, with body sleuder, comparatively eloiigate, little

higher over veiitrals than over pectorals; with its lateral line incon-

spicuous, nearer to the dorsal than to the ventral outline, not arched

anteriorly. Snout produced and compressed. Palatine teeth in a

single series, Ventrals joined by a membrane of considerable width
between the internal rays. The height of the body is about one-thir-

teenth of its length; its thickness, about one-twentieth. The tail does

not appear to be in the least truncated, though so described by certain

authors, one of whom in his figure shows a tail carried to an acute

point, making the length of the body considerably greater in propor-

tion to its height than is indicated in his own description. Color yel-

lowish, with silvery reflections ; tlie limb of the operculum, the margin

of the orbit, and the mouth darker.

Radial formula: D. vi-Vii; A. xii-lOO-f; v. ii, iii-G (iv-8 according

to Filippi and Verany).

This form was carefully figured and described by Risso in 1840. He
had a single specimen 148 millimeters long, which he recognized as an

inhabitant of abyssal depths {l^ejeur ahymes marines vascux). By some
error his description and figure, otherwise perfectly consistent, disa-

greed in respect to the number of spines in the dorsal fin, the figure

showing 7, the description 9. Misled by this, Filipi^i and Verany
redescribed the same fish in 1859, and to justify their course proposed

the theory that Eisso's descriptions and figures were based on different

sjiecimens—a theory accepted without criticism by later writers, but

which we can not believe a true one.

Risso was a careful and experienced worker, and it would be unjust

to the memory of one of the best Italian ichthyologists to admit that

he could be guilty of such an error. Then, too, he states positively

that he had only a single specimen. It is much more probable that the

German typesetter in the office of Wiegmann's Archiv mistook a "7"

for a "9" in Risso's manuscript.

Risso's figure is a good one of a young N. mcditcrraneiis and his

description agrees with it perfectly with the exception of this one
figure in type.

The specimen described and figured by Giinther under the name N.

mediterraneus is not a Mediterranean form, but one from the Soutliern

Pacific, and has been referred by us to a new genus and species.

Moreau is in error in referring the figures of Bloch and Cuvier

and Valenciennes to this species. {See discussion under Notacanthus

nasus.)

N. bonapartii was described under the name N. mediterraneus by
Filippi and Verany in 1857 from a specimen obtained at Nice, and pre-

served in the Zoological Museum at Turin. Two others from the same
locality, referred by Moreau to this species, are in the museum in Paris.

The Trarailleur and Talisman obtained four additional individuals,

one from the coast of Soudan, at a depth of 1,232 meters, and another



462 REVISION OF HETEllOMl—tiOODE AND BEAN.

from the same region at 932 meters; two from tlic Banc D'Arguin at

1,495 meters. These last have been made the subject of an elaborate

descri])tion by Vaillant, who also publishes ,i good figure.

This sjiecies is distinguished from K. sexsjjinis, (fig. 192A-B),

described by Richardson from Australian Seas* and subsequently

described by Giinther, who also gives an excellent figure t by the various

characters, most striking of which is the diftereuce iu the relationships

of the position of the dorsal spines and tlie soft anal fin. In N. sexspinis

the dorsal and soft anal do not pass the same vertical, whereas in JV".

mediterraneus the last three dorsal spines are placed over the anterior

jjart of the soft anal. The National Museum is indebted to Dr. Giin-

ther for a specimen of Notacanthus sexspinus from jSTew Zealand (No.

12625, U.S.N.M.). It is a small specimen, and does not exhibit any

inflation of the cheeks, such as is shown in the plate in the Challenger

report. It has eight dorsal spines.

The type of N. mediterraneus from Nice was examined by Giglioli at

the Turin Museum in 1882. Its total length is 203 mm., and its radial

formula D. 6 / 1; A. 12 / 132?; V. 3-4/8; 0. 51
Prof. Giglioli informs us that in his " Central Collection of Italian

Vertebrates " at Florence he has four specimens of N'. bonapartU, as

follows:

a. Nice, August 11, 1882. Total length, 158 mm. D. 8 / 1 ; A. 6-7 / 120; V. 3 / 6-7;

P. 9-10; C. 3-4 ?. A large curved spine iu upper corner of mouth on either

side.

6. Nice, March 7, 1891. Total length, 205 mm. D. 7 / 1 ; A. 14 / 120; V. 3 / 7.

P. 12. C. 4?. Buccal spines hidden in skin.

c, Nice, June 15, 1892. Total leugth, 203 mm. D. 7 / 1. A. 8 ? / 140. V. 3 / 5-7.

P. 10 / 12. Buccal spines large and prominent.

d. Syracuse, 1855-'601 D. 7 / 1. A. 11 / 25. P. 9-10. V. 3 / 5. Tail broken oflf.

Buccal spines conspicuous.

Another specimen, collected by Bellotti at Messina, December 12,

1882, and now in the Museo Civico at Milan, was examined by Giglioli,

who states that it was 104 mm. long, and had D. 7 / 1. A. 7 / 1 Y.

3 / 6. P. 10-12. C. 5 ?.

NOTACANTHUS PHASGANORUS, G o o d e

.

Notacanfhits phasfianorus, Goode, Proc. U. S. Nat. Mus., iii, p. 535, Apr. 18, 1881.

—

Guntheh, Challemjer Report, xxii, p. 249.

—

.Jordan and Gilbekt, Bull. U. S.

Nat. Mus., XVI, p. 900.

—

Vaillant, Voy. Travailleur and Talisman, p. 318 et

seq.

A N'ofacanthtiSj with its body a little higher over the ventrals than

over pectorals, and comparatively elongate ; with its lateral line slightly

arched above the pectorals, sinking to median line of body in advance

of first dorsal spines, and its last dorsal spine over the fifth from the

last anal spine.

*Voyage Erebus and Terror, Fishes, p, 54, pi. xxxii, figs. 4-11.

t Voyage of the Challenger, xxii, p. 243, pi. lxi, tig. a.
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Its body is miicli coiiipiessed, its greatest width slightly more than

oue-third heiglit of the body at vent.

Scales round, thin, flexible, very small ni)oii the head (not wider than

tlie diameter of one of the doisal spines), but upon the anterior half of

the body about three times as large, decreasing in size upon x)Osterior

half, until upon tad they are smaller than upon head. Number of

scales in lateral line not far from 400. (In tlie partially digested speci-

men before me it is impossible to make an exact enumeration.) Num-
ber between lateral line and dorsal fin, about 20; between lateral line

and anal fiu, about 36, Head covered in every i)art, even the lips, with

small scales, of which there are about 40 between eye and end of oper-

cular fiap. Scales deeply embedded (in life are probably hidden
beneath a slimy epidermis).

Length of the head about 7jV in that of body. Bones are all flexible,

and their outlines are invisible without dissection, the whole being cov-

ered with a leathery skin. Width of interorbital space appears to be
(in the mutilated head) somewhat greater than length of snout and
about one-fourth length of the head. Diameter of orbit appears to be
about one-half width of interorbital space. Length of postorbital \)ot-

tioii of head nearly three times that of snout. Length of mandibular
bone slightly exceeds twice diameter of eye; that of upper jaw consid-

erably greater. Teeth in upper jaw blunt, acicular, set side by side

like the teetli of a comb, about 32 on each side. In lower jaw shorter,

slenderer, and in double rows. Villiform teeth upon i?alatines.

Dorsal flu begins at a distance from snout not far from two and
three-fourth times length of the head, and nearly over the one hundred
and tenth scale of lateral line; it consists of ten low, widely separated

spines, unconnected by any membrane. Distance between first and
tenth spine nearly double length of head.

Spines from fourth to ninth about equidistant, while the other inter-

spaces are shorter.

Distance from snout to anal fin equal to about four times length of

head. Anterior spinous portion of anal resembles dorsal and is devoid
of connecting membrane. (The membrane is also absent from the pos-

terior half of the fin, but may possibly have been destroyed.) Anal
rays extend to tip of tail and number about 130, the number of spines

being 10. Anal begins immediately behind vent, and its length of base
is slightly less than lialf that of body (less by a length about equal to

the distance from the angle of the mouth to the gill opening).

Pectoral fin placed at a distance behind the gill-opening about equal
to width of its own base (its length is at least double this distance

—

how much more can not be determined, but the fin is evidently short

androunded in contour, the upper rays longest). Its base is stout-pedun-

cular, and thickly covered with scales.

Distance of the ventrals from snout equal to that of the dorsal.
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tliougli its insertion is slightly in advance of that of dorsal. Ventrals

closely adjacent, separated by narrow gi'oove, broad, with peduucle-

like bases, thickly covered with scah's, and are provided Avith two

spines and eight or nine (as nearly as the specimen will permit deter-

mination) rays.

Eadial formula: 1). x; A. xix (130); C. 0; T. (17); V. ii, 8-9.

The V. S. r'ish Commission received the type from the schooner Gath-

erer, of (lloucester (Capt. liriggs Gilpatrick), which had been taken

from the stomach of a (Iround-shark {Soitniiosus brmrqrinnis), on the

Grand liank of Newfoundland.

G I G L I ( ) L I A , mnv oenus.

A genus of -A^o^«6'au//<M/a', distinguished from Notacanthiis by the less

advanced position of the dorsal, the first dorsal spine being- placed in

the vertical over the vent and close to the vertical from the first anal

spine. Dorsal spines 6-9; anal spines 15-18, these being longer and more

slender than in Notacanthus, enveloped nearly to their tips in a mem-
brane, and grading imperceptibly in length and size into those of the

anal, which is comparatively high. The greatest height of the body is

in the region of the ventral fins, and the lateral line, wliich is conspicu-

ous, is arcLed over the pectorals and ventrals, but follows closely the

dorsal outline until it i^asses beyond the dorsal spines, after which it is

directed in a straight line to the tip of the pointed tail. Head com-

paratively broad, mouth inferior, almost suctorial; teeth in each inter-

maxillary 20-22 ; snout thick, swollen, much produced, nostrils large,

conspicuous, covered by a membranous flap. Pectoral short, broad,

rounded. Ventrals placed low down and completely unite<l, extending

to the vent.

In general appearance and proportions this form resembles the high-

backed division of the genus Notacanth/us, to which belong 2V\ nasus and

N, chemnitzii. Its mouth, however, is placed more on the under surface

of the head than even in N. scxspinis^ and resembles in some respects

that of our new genus MacdonaMia.

This genus is named in honor of Commendatore Enrico Hillier Gig-

lioli, professor in the University of Florence and founder of the Cen-

tral Museum of Italian Vertebrates, who has beeu identified with all the

efibrtsof the Italian Government in deep-sea research, and whose thor-

ough works upon the geographical distribution of Italian vertebrates,

both terrestrial aiul aquatic, are of an importance which can not be

overstated.

The only species assigned to this genus is that obtained by the Chal-

lenger oft' the southwest coast of South Anu'rica, and referred by Giiu-

ther to Notacanthus honapariii. For this form, represented by a single

individual Hi inches long, from a depth of 400 fathoms at station 1310,

we propose the specific name moselci/i, in memory of the lamented Henry
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Nottidge Moseley, f. e. s., naturalist of the Challenger, and later Linacre

professor in the University of Oxford.

GIGLIOLIA MOSELEYI, new species.

Plate XVIII, lig. 1.

Notacanthus bonupartii, G(^nthek, Cliallentjer Report, xxii, 249, pi. Ixi, fig. c.

The following excellent description is by Dr. Giinther:

Body moderately elongate, its greatest depth opposite to the ventral fin, and cou-

taiued twice aud two-thirds in distance of the vent from tht^ end of the snont; the

length of the compressed oblong head is contained twice and one- third iu the same
length. The snout is thick, swollen, much produced beyond the narrow transverse

mouth, which is opposite to the front margin of the orbit, and quite at the lower
side-of the head. Twenty teeth on each.side of the upper jaw. The eye is close to

the upper profi le, two-thirds of the length of the snout, one-tifth of that of the head,

aud.less than the width of the iuterorbital space. Gill openings of moderate width,

the gill membranes being continent iu the vertical from tlie upjx-r end of the gill

opening, and not attached to the isthmus.

The whole body and head are covered with minute, smooth, imliricate, aud adher-

ent scales.

All the dorsal spines are sliort, the anterior very short, the second opposite to the

vent. The anal spines commence immediately behind the vent and increase iu

length posteriorly, passing into the llexiblerays, which are of varying and indefinite

number, Tlie pectoral is inserted at the usual distance from the gill opening and
has a baseof moderate width. Veutrals united and extending to tlie vent (Giinther).

Radial formula: D. VIII-IX; A. XV-XVIIl, 150; C. 3; P. I); V. I, 7; C-ec. pyl. 5.

Genus POL VAC ANT HO NOTTS, Bleeker.

Polyaeaiitlionoliis, Plkkkkk, Gunthku, Cluilhtiijcr Keport, xxii, 1875, p. 243 (as

subgenus.

Zanofacaiithiiii, Gill, Johnson's Cyclopn-dia, iii, 1.S76, p. 883.

Faradojkhthys, Giglioli, Nature, xxv, p. .535, 1882.

Terafichthys, Giglioli, /. c.

Notacanthids, with very slender, elongate body, and inferior mouth,

and the snout prolonged into a proboscis-like tip, resembling that of

31astacemhelus, its length at least oue-thir<l that of the head. Dorsal

fiu represented by numerous slender, curved, flexible, disjoined spines,

the first of which is placed some distance behind the vertical from the

origin of the pectoral. Anal composed of a smaller number of longer,

slender, flexible spines, passing at a point some distance behind the

last of the dorsal spines into a low, short, anal tin. Pectorals moderate,

slender, ]>laced above the median line of the body, and close to the

lateral line. V^entrals slender, entirely separate, not reaching to the

vent. Scales inconspicuous or i)robably absent. Lateral line con-

spicuous, descending from the angle of the operculum in a strong, broad

curve, to below the middle region of the body at a point not far from

the vent. Teeth very fine, in rows npon each jaw; stronger teeth npon
Proc. N. M. 94 30
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the palate, arraiiged iii the form of a lioiseslioe. The ventral with one

spine. Type, Notacanthus ris.soam(,s (Filippi and Verauy.)

P0LYACAXTH0X0TU8 RISS0ANU8 (Do Filippi and VeranjO, Giiiither.

NotacantliKS rissoaniis, De Filippi and Vekany, Mem. Ace. Sci. Torino, 2d

ser., XVIII, 1859, ]>. 6; Nota Sopra alciini Pesci del Mediterraneo, 1857, p. 3.

—

GiJNTHEU, Cat. Fisli. Brit. Mus., in, p. 515.

—

Canestkini, Pesci d'ltalia,

p. 118.—GiGLiOLi, Elenco, 34; Nature, xxv, p. 535.—Moueau, Hist. Nat.

Poiss. France, p. 162.

—

Vaillant, Voy. Travailleur and Talisiuau, 335, pi.

xxvii, tig 1.

[Xotacanthux {Pohjamntlionotns) rissoanus, Gunther Challenger Report, xxii,

p. 250 (description and figure relate to another species).]

Paradoxichthys garihaldianus, Giglioli, Nature, xxv, p. 535.

A Notacanthid fish, slender and elongate in form, its greatest

height above the anus and near the middle of the body, one-hfteeuth

of the length of the body; its height at the shouklers about one-

twentietli. The length of the head is about one-eighth of that of the

body. Snout very elongate, one-third of the length of the head; as

long as the height of the body at the shoulders and three times .the

diameter of the eye. In form resembling that of .Mastacembelus. " The

condition of the type," remarks Vaillant, "does Jiot allow us to esti-

mate the size of the mouth, but its connature does not reach the

anterior edge of the orbit. Its form is analogous to that in other

species of the genus, that is to say, its inferior teeth are exceedingly

fine and closely set in the jaws, while there are stronger teeth upon

the palate, where they are ariumged in the form of a horseshoe."

Eye moderate in size, its diameter (me-eighth the length of the

head; interorbital space very narrow, not one-half the diameter of the

eye. Branchial opening large. Operculum truncated x>osteriorly.

Vent in front of the middle of the body.

No traces of scales. The lateral line, however, is conspicuous, and

it descends from the upper angle of the operculum to the middle of the

body, or a little below it, in the vicinity of the region of the vent.

The first dorsal spine is placed two-thirds times its own length bacli of

the vertical from the axil of the pectoral, and its length is less than

the diameter of the eye. The highest dorsal spines, those in the pos-

terior third of the fin, are twice as long as the diameter of the eye.

The spines are all slightly curved backward, and there is a soft, supple-

mentary ray behind the last. The anal spines are longer than the

dorsal spines, the longest two and one-half times the diameter of the

eye. The first, which is somewhat longer than the first dorsal spine,

situated immediately behind the vent under the eighteenth dorsal si)ine.

In the specimen figured and described by Vaillant there is a sem-

blance of a minute, separate caudal fin, but it is by no means certain

that this exists. The pectoral is placed a considerable distance from

the operculum, nearly equal to the length of the snout, and its lower

axil is in the median line of the body, or nearly so. Its length is

about equal to that of the snout. The ventrals, situated at a distance
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from the snout equal to about one-third of the length of the body, do

not reach the anus, and are the same size as the pectorals. In Yail-

lant's specimen they appear to be separate, and.he was able to observe

but a single spine. The color, in fresh condition, was milky white;

the head and iris being black.

Eadial formula: D. 29-37; A. 34-41.

This species was known to Kisso, who had in his collection the speci-

men which afterwards served l)e Filippi as a type and which is now
in the Turin Museum. A sketch by liisso of this flsh, to which he

never gave a name, is given in "Oceanic Ichthyology." The Turin speci-

men was examined by Prof. Giglioli in 1882; it is 100 mm. long and has

the following ladial formula: D. 29/1; A. 35.

Prof. Giglioli has three specimens in his collection at Florence. We
are indebted to him for the following details concerning them

:

a. Nice, August 5, 1881 (type of Paradoxichthys Garilxtldiauas) -. Total length, 109 mm.
D.32/0; A. 38/100; P.9-10; V.1-10; C.4?. This specimen has a loug, straight

spine, pointed backwards, above the maxillary bone on either side.

b. Nice, March 1, 1891: Total length, 186 mm; D. 30/1; A. 41/150; P. 10; V. 1/10;

C. 4f. Found dead and i)artly decomposed. The peculiar maxillary spifle is

small in this and in the following spei-imen.

c. Nice, January 27, 18(12: Total length, IGO mm. 1). 30/0; A. 34/;? Found partially

digested in the stomach of Galeiis canis.

In addition to these s[)ecimens one other was taken by the French

expedition off the coast of Morocco, station 40, at a depth of 2,212

meters. Its radial formula was 1). 37/1; A. 27/1

M A C D O N A L ]) I A, new geuus.

Notacanthids, with elongate body and inferior moutli. Body and

head covered with minute, imbricated scales. Dorsal tin represented by
numerous short, straight, robust, and disjoined spines, 27 to 34 in num-
ber, the tirst in advance of the insertion of the pectoral. Anal as in

Notaoanthus but lower, and with a longer portion of low, short, slightly

curved, disjoined spines, from 35 to 55 in number, which under the final

dorsal spines pass into flexible rays. Lateral line straight, conspicuous.

Pectorals moderate, placed far back, below the middle line of the body
and remote from the lateral Jine. Teeth in jaws erect, small; and also

in series on the vomer and palate. A line of pores on the inner edge

of the mandible. Ventrals moderate, entirely separate. Type, Nota-

canthus rostratus, Collett.

This genus is lutmed in honor of Col. Marshall McDonald, tJ. 8.

Commissioner of Fisheries, in commemoration of his liberal policy m
furthering ichthyological research.

MACDONALDIA KOSTRATA (Collett) Goode and Hean.

Plate XVIII, fig. 2.

Notacantliuti rostratus, Collet, Bull. Soc. Zool. France, 1889, p. 307.

The body is greatly compressed, its outlines tapering rapidly in both

directions from the origin of the vent. Its greatest height is con-
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tallied 3A times iu the distance of the vent from the tip of the snout, or

about four-lifths the length of the head, which is contained 9.i times

in the total. The snout is compressed, pointed, snake-like, produced

beyond the mouth a distance less than the diameter of the eye, and

contained three times in the length of the head. The mouth is small;

its cleft scarcely reaches to the anterior nostril. Each jaw is armed with

a series ofminute teet hand a similar series on vomer and palate. The eye

is moderate in size, iilaced not far from the dorsal profile, distant about

2i diameters from the end of the snout, more than three times from

the end of the opercle. Gill opening wide. The body and head cov-

ered by minute, imbricated scales. A line of mucous pores extends

from the anterior end of the lateral line forward under the ej^e and

thence to the end of the maxilla.

The dorsal spines are short, distant from one another, the first being

over the end of the opercle, the fifth slightly behind the vertical through

the origin of the i)ectoral, the twelfth slightly in advance of the origin

of the ijectoral, the fifteenth almost over the origin of the anal, and the

last (twenty-eighth) a little beliind the middle of the length of the tail.

In another individual the fourth spine is immediately over the i)ecto-

ral insertion, the thirteenth over the ventral origin, and the whole num-

ber of spines is 30, but there is behind the thirtieth a minute spine

almost united by membrane. The anal begins immediately behind the

vent, and after the fifth spine the height of the fin remains uniform

until the length of the rays gradually decreases near the tip of the tail.

The pectoral is inserted at a distance from the gill oi)eiiing nearly

twice its own length. The ventrals have a broad base, are not confliu-

ent and reach to the vent or slightly beyond it.

D. XXVIII-XXXI ; A. XLII-LIII.

The types are ISTo. 35G01, U.S.N.M., and were obtained by the

steamer Albatross at station 2210, latitude 39° 47' N., longitude 70° 30'

30" W., in a depth of 903 fathoms. They measure IG.} and 10 inches,

respectively. Another specimen, 17 inches long, was obtained by the

same steamer at station 2553, latitude 30° 48' N., longitude 70° 36' W.,

ill a depth of 551 fathoms.

Closely allied to 31. rostrata is Notacanihus challengeri (Vaillant)

{Notamnthus rissoanus, Giinther, ChaUenyer Report, xxii, 250, pi. lxi,

Fig. B: not Filippi and Verany), renamed by Yaillant in the report of

the TravdiUeur and Talhman, page 387. This is distinguished by the

larger number of its dorsal rays, the less anterior position of the ori-

gin of the dorsal, the lesser height of the body in comparison with the

distance from the vent to the snout, comparatively longer snout and

larger eye, and the absence of tlie suborbital row of mucous i>ores.

Dr. Giinther states that although the species is a matter of some cer-

tainty, the diagnosis of N. rissonnus "api^lies sufficiently well to

his specimen;" further remarking that "since a number of Mediterra-

nean fishes are identical with Japanese, and at least one other species
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of Notacanthns, JSf. honcqmrtii, sliows a wide geograpliic.al range, lie

should not feel justified iu giving a distinct name to tlie fish described."

We can not help feeling that Dr. Giinther has departed from his cus-

tomary cautious and scientific method in this case, and are satisfied that

he would not have doue so had he seen the specimen ol)tained by the

French Exploring Expedition on the coast of Morocco, and described

and figured by Vaillant. Coming as it does from the Mediterranean

region, and having a proboscis-lilvc character of the snout, much more

emphasized than in the Japanese form, tiie presumptions in favor of

its identity with N. rissoanus are very strong. We therefore not only

adopt the identification of Vaillant, iu preference to that of (liinther,

but accept the new name which Vaillant has proposed for the Japa-

nese form.

Family LIl'OGENYID.E.

Lipoyoiyidw, Gill, MS.

Heteromes with a roundish, inferior, suctorial mouth ; imperfect lower

jaw with its rami separated at middle, connected with the correspond-

ing sides of the upper jaw, and invested in a thick, transversely plicated

horseshoe-shaped lip, reflected upward behind on the cheeks; no teeth;

short row of four or five partially connected graduated dorsal spines,

and five to seven branched rays, forming a regular fin. (Gill.)

The anomalous and unexampled modification of tlu^ lower jaw and

mouth deserves a detailed anatomical examiuation ; but the existence

of only one specimen for the present, at least, is deemed to render such

an investigation inadvisable.

LIPOGENYS, new genus.

Head and body compressed, the body elongate as iu Notacanthus.

Snout produced, compressed, obtuse at tip. Cleft of the mouth infe-

rior, suctorial, circular in front, surrounded by rugose, contractile lij),

with cleft posteriorly flanked by wing-like flaps, containing the modi-

fied maudibulary bones which articulate with the end of the maxilla,

and are free behind. A concealed spine at the end of the maxilla. No
teeth. Anterior nostril in short tube, the posterior oblong, under a

short flap. Dorsal fin short, but normal and well developed, with a

distinct soft portion. Anal liu normal in position, high, with many
spines, and with some of the rays spine-like, though forked. A dis-

tinct though very small candal fin. Ventrals normal, well developed,

with several spines. Scales minute, very numerous. Lateral line con-

spicuous.

LIPOGENYS GILLII, new species.

Plato XVIII, fig-. 3.

Body compressed, its greatest width one-half its height, which is

about one-tenth of the length. The length of the head is contained

8§ times in that of the body and twice jn the distance from the origin
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of the pectoral to the vent. The width of the interorbital space is about

equal to the diameter of the eye, which is one-fifth the length of the

head. The length of the snout is about one-fourth that of the head.

The jjostorbital portion of the head is twice as long as the snout. The
peculiar form of the jaws and moutli has been described under the head

oftlie genns. The diameter of the circnlar opening is about one half

the diameter of the eye. The dorsal fln begins at a distance from the

snout equal to about three times the length of the head. It consists

of five graduated spines, of which the first is minute and the longest

as long as the snout, and five rays, of which the second is longest, nearly

one-half as long as the head. The spines and rays are all comi)actly

arranged in a strong triangular fin. The length of the dorsal base

equals one-half that of tlie head. The anal begins under the fonrth

spine of the dorsal; it contains 41 spines and 88 rays, of which the

anterior 10 are stiff, though articulated, and divided at the tip. The
longest ray is longer than the longest spine, about as long as tlie snout.

The ventral consists of seven spines and seven raj^s. Tlie- two fins

almost meet in the median line, but are disconnected. The fin reaches

to the vent. Its distance from the tip of the snout is about 2i times

the length of the head. The pectoral is i)laced below the median line

of the body, at a distance from the head about equal to the diameter

of the eye; its length is a little greater than the postorbital part of the

head. Tlie lateral line is well developed anteriorly, becoming obsolete

at a distance from the end of the dorsal about equal to 2i times the

length of the head.

The color is uniform light brown. The under side of the gill covers

dark, showing dark at the edges of the opercular bone.

The type measures 17 inches in length. It is No. 39212, U.S.N.M.,

and was taken by the steamer Albatross at station 2742, in N. lat. 37^

46' 30"; W. Ion. 73° .56' 30", from a depth of 865 fathoms.
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Generic Types of Macdonaldia and Lipoqenys.

FiK- 1. OigliuUa moseleyi. GooUe and Bean.

Fig. -i. yfuciUmdlditt rosfntta. (ioode aiul Keau.

Fig. 3. Lipotjenys i/illii. Goode and Bean.







SCIENTIFIC RESULTS OF EXPLORATION BY THE U. S.

FISH COMMISSON STEAMER ALBATROSS.

[PnliHshod by perinissioii of Hon. Marshall McDonald, Commissioner of Fisheries.]

No. XXX.—OX HARRIOTTA, A NEW TYPE OF CHIM.EROID FISH FROM
THE DEEPER WATERS OF THE NORTHWESTERN ATLANTIC.

By G. Brown Goode aud Tarleton IL Bean.

A REMARKABLE type of ChiiiiiTeroid fish was obtained by the U. S.

Fish Commission steamer 7l//>a.M)s,'? while engaged in deep-sea explora-

tion in the northwestern Atlantic.

Four spefimens were taken, two of them young, and with propor-

tions quite unlike those of the adults.

The limits of range are, of course, by no means determined by the

capture of these isolated specimens, all of which came from between

latitudes north 36° 45' and 39° 44', and longitudes west 70° 30' and
74° 28', each specimen being from a distinct locality. The habitat of

the genus must then be described as western North Atlantic, 707 to

1,080 fathoms, off the coasts of Virginia, Maryland, and Delaware.

In the present notice no attempt is made to discuss the relationships

of the new form, except to say that it is allied to Chimri'ra, Hi/ilroJaguft^

and GaUorhynchuH. Dr. Gill is disposed to form a subfamily of the

Chima3rid;B for its reception, aud it is not unlikely that as a result of

more thorough study it may be found necessary to place it in a family

by itself. The descriptive notes which follow are from the advance

sheets of our memoir, entitled '' Oceanic Ichthyology," and were pre-

pared six years ago. Fearing still further delay in the publication of

our book, we present them, together with figures of both old and

young.

HARRIOTTA, new genns.

Snout exceedingly elongate, with a cartilaginous midrib and folia-

ceous lateral expansions of the skin at its base. Two dorsal flus, the

anterior with an immense triangular spine, finely serrated upon its

lateral edges. Anal fin reduced to a cutaneous fold. Longitudinal axis

of the tail nearly the same as that of the trunk, very elongate, with

Proceedings of the D. S. National Museum, Vol XVII—No. 1014.
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filamentous tip, the fln below much more extensive than that above.

No cephalic organ, (iill openings lateral ; separated by a wide isthmus.

No spiracles. Teeth as in Chiina'ni. Clasi)ers small and simple.

HARRIOTTA RALEIGHANA, new species.

Plate XIX.

Tail extended in a very long filament in the older individuals, want-

ing in the young. Tlie first dorsal fin separated froin tlie second by an

interval nearly equal to the diameter of the eye in the older individuals,

very much greater in the younger ones, in which the cartilaginous por-

tion is exceedingly narrow and high. The second dorsal fin long and

low, its height about eiiual to the diameter of tlie eye, its length equal

to that of the head. The spine preceding the first dorsal fin is very

strong; its length in the older individuals equal to the distance from

its own base to the origin of the second dorsal; it is proportionately

much longer and stouter in the young, and there is also a double row

of strong spines in advance of the second dorsal, and in the notch

between the second dorsal and its continuation upon the upper

l)art of the tail; and there is also a similar grou^) of at least six

strong spines ui)on the top of the head back of the interorbital space,

and surrounded by the curve of the forward extension of the lateral

line. Faces of these spines may be felt beneath the skin in older

individuals of both sexes, Claspers in the young male examined,

small and simi)le, in length scarcely equal to two-thirds of the long

diameter of the eye. Pectoral fins immense, wing-like, rounded in

the young, subfalcate in the older individuals; inserted slightly in

advance of the origin of the first dorsal, and extending in the older

forms beyond the root of the ventral. Ventrals also subfalcate; similar

in form and appearance to the pectoral, and extending to a point at two-

thirds of the distance from the origin to the end of the second dorsal;

in length little less than half the snout. In the young, the ventrals are

placed somewhat farther back, and reach to a point under the origin

of the third section of the dorsal fin. The tail is prolonged in a

slender filament, and in the older individuals the cutaneous flap upon
its lower edge is three or four times as deep as that above, and
extends beyond it anteriorly and posteriorly. In the younger speci-

mens the upper and lower flaps are about equal in height, and the

upper flap extends far in advance of the insertion of the lower one.

The lateral line extends in a straight line from a point beneath the

origin of the first dorsal approximately to the middle of the lower

caudal lobe, which it follows along its base for the remainder of its

course; in advance of the dorsal tin it bends downward in an elliptical

curve, and then rises verti(^ally from the occiput to join its counterpart

from the other side; bridle like extensions of the same system extend

on the sides of the liead under the eye, curving upward in front of the

eye, then downward and joining on the under side of the snout to a

branch running from beneatii the eye downward to the base of the
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pectoral fin in the young, or under the throat to a junction in the older

ones, and also forward from the same point under the eye to join on

either side the circle which surrounds the mouth. An elaborate sys-

tem ot mucous pores upon all sides of the snout; on the under surface

of the snout in four longitudinal series. In the older individuals there

is an extension of the lateral line system on either side of the midrib

on the snout to its tip, and there are also symmetrical continuations of

the same upon the under surface of the snout. Color, brown; caudal

filament, pale.

The <liameter of the eye is contained 5i times in length of the snout

in the older specimens, and the distance between the eyes is eiiual

to their diameter.

Of this species we have seen four specimens: The largest, a female

(No. 3<)41o, U.S.N.M.), 25 inches in length, from 39° W 30" N. lat.,

70° 30' 45" W. long., in 1,081 fathoms, taken by the steamer Albatross.

Another, a male (No. 38200, U.S.N.M.), 19J inches in length, was

taken by the Albatross in 3G^ 45' N. lat., 74° 28' 30" W. long., at a

depth of 781 fathoms. A third, a young individual (No. 25520, U.S.N.

M.), 4 inches in length, was obtained by the Albatross in 39° 37' 45" N.

lat., 71° 18' 45" W. long., in 901 fathoms. Still another. No. 35G31,

was taken at station 2235, lat. 39° 12', long. 72° 03' 30", in 707 fathoms.

This species is named in honor of Sir Walter Ealeigh, philosopher

and explorer, by whom the first English scientific expedition was sent

to the New World.





OVERLAYING WITH COPPER BY THE AMERICAN
ABORIGINES.

By Otis T. Mason,

Curator of the Department of Ethnologij

In a recent paper* Prof. F. W. Putnam gives an account, with fig-

ures, of several objects made of wood and covered with copper. lu a

later report t is an account of copper objects sbeatlied with silver, a

pendant of copper sheathed with gold, ear ornaments ofcopper sheathed

with silver and meteoric iron, and bracelets of copper sheathed with

silver. Since that time Prof. Putimm has found many other specimens

from Ohio, and calls attention to Atwater's statement, in Archaiologia

Americana, describing objects as being overlaid with silver.

Numerous specimens have been discovered by others, notably by Mr.

Warren K. Moorehead, in his explorations of mounds near Chillicothe,

Ohio. These examples are quite suflicient to show that the American

aborigines in the Mississippi valley and in South America had the art

of cold-hammering copper, of beating it to overlie and fit upon a warped

or curved surface, and of turning the edges under.

This process must not be confounded with the mere hammering out

of imj)lements, nor with that other process of making a sheet of copper

as thin and uniform as a ship's sheathing and then producing figures

by rubbing or pressure. Some doubt had been expressed concerning

the genuineness of such work, but Mr. Cushing's late experiments]:

change the status of the problem. But of the overlaying and turning

under there can be no reasonable doubt. It is entirely within the com-

pass of tools known to have been used. That there might be no mis-

take about this, Mr. Joseph D. McGuire has hammered out a nugget of

Lake Superior copper into a sheet as thin as the one figured, and by
grinding the surface with common sand has removed all marks of the

stone hammer and stone anvil. These experiments were conducted in

the National Museum by the simplest processes. No attemi)ts were

made to do the overlaying. This is to be regretted, as the warping of

the sheet so as to lie close to the uneven surface must have required

great skill.

* Report of the Peabody Museum, Cambridge, Mass., 1881.

t Op. cit., 1883, p. 171.

I Am. Anthropoloojist, I, 1894.
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To compare with the overhiying of wood and bone by sheet copper,

discovered in the mounds and described by Putnam, tlie U. S. National

Museum has received from Lieut. G. T. Emmons, U. S. IS^avy., two figures

ofhumming birds in wood, well carved and painted red. Illustrations of

these are given below. Each wing and the tail of each bird is overlaid

with a covering of sheet copper, pressed down to fit and turned under

at the margins so as to be held fast. The surfaces are adorned with

the conventional wing and eye signs of the Haidas. Esj^ecial attention

is called to the carving on the copper. Tlie furrows and ridges are all

cut with steel tools. The effects are produced by first making a nar-

row, deep furrow and then scraping the metal away from one edge.

Fig. 1. Fig. 2. Fig. 3.

BIRDS OF WOOD, WITH WINGS AND TAIL OVERLAID WITH COPPER.

M-'tnl working hy tlip American aborigines.

Tlie author does not remember Avhether any engraving appears on the

Ohio mound specimens. Such as the Haidas and the Tlingets now make
with jewelers' tools would have been above and beyond the ability of

the aboriginal metallurgists of the Mississip])i valley.

Figure 1 shows the first example of a bird (No. 165,677, U.S.KM.)
neatly carved from wood. The work has been very cleverly done, and

the specimen gives evidence of having been used for a long time. The
tail and each wing are separately overlaid with a sheet of copper,

closely fitting. The ornamentation upon the surfaces are the abbre-

viated symbols for eyes and wings. Figure 2 represents the under side
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Here

of the same object and exhibits more graphically the manner in which
the edges of the copper plates are thinned ont and tnrned nnder all

ronnd to prevent their falling off.

Figure 3 shows the second bird with one wing cover removed,

is to be observed the careful manner in which the uj)per

surface of the wing was carved to shape and smoothed

down. The copper plate is warped so as to lie in con-

tact with this surface at every point. The removal of

the plate and the examination of the reverse side, shown
in figure 4, reveal the metallurgic processes employed.

It will be seen that neither punch nor severe pres-

sure produced the marks on the outer surface. The
marks on both examples Avere cut with metal tools.

These specimens have both been examined by a skill-

ful engraver and they have given evidence of having

been cut and scraped as indicated above.

Fig. 4.

COPPER WING
COVEK.





SCIENTIFIC KESULTS OF EXPLORATIONS BY THE U. S.

FISH COMMISSION STEAMEII ALBATKOSS.

[Published by perniiasion of Hon. Marshall McDonald, Comtuissioiier of Fisheries.]

No. XXXI.—DESCRIPTIONS OF NEW GENERA AND SPECIES OF CRABS OF
THE FAMILY LITHODID.E, WITH NOTES ON THE YOUNG OF LITHODES
CAMTSCHATICUS AND LITHODES BKEVIPES.

By James E. Benedict,
Assistant Curator, Department of Marine Inrertebrates.

Crustacea of the couveuieut suborder of Decapoda known as

Anoiiiura, from the North Pacific, Ocean and Bering Sea, a region pro-

litic in representatives of this group, have been gradually accumuhiting

in the Museum. Kecently large collections have been received from

the U. S. Fish Commission from dredgings made by the steamer Alba-

iross in Bering Sea and on the voyage to and from that locality. In

these collections are many fine specimens of the family Lithodlda', which

contains the largest of known crabs, with the exception of the giant

niaioid crab of Japan, Macrocltcira hacmpferi of de Haan. Though
the following descriptions and notes are based principally on Fish Com-

mission material from the above region, one species of Lithodes is

described from the North Atlantic and one from the South Pacific.

LITHODES GOODEI, uew species.

Lithodes agassizii, Smith (part), Bull. Mus. Comp. ZooL.x, jj. 8 (part), pi. i, figs.

2 ami 2a, 1882; Proc. U. S.Nat. Mus., vi, 1883, p. 2.5 (part);Rept. Coiur. of

Fish ami Fisheries, 1882, p. 351 (1884); Rept. Conir. of Fish and Fisheries,

1885, p. 607 [3], p. 638 [34], pi. in, tigs. 1 ami 2 (1886).—Vkkrill. Rept.

Comr. of Fish and Fisheries, 1883, pp. 521, 553 (part), pi. xxxiii, figs, 151«>

loU (1887).

A.ii examination of the specimens of Lithodes taken by the Albatross

in deep water off the eastern coast of the United States, shows a wide

(liflerence between those from south of Cape Hatteras and those from
more northern waters. The average range in depth of the northern

form is about 900 fathoms, of the southern 500 fathoms. The southern

form, Lithodes agassisii, was described by Prof. S. I. Smith from the

dredgings of the Blake.* Prof. Smith also describes and figures in the

same place the young of the northern form as the young of L. agassizii.

'Bulletin of the Museun.i of Comparative Zoology, x, p. 8.

Proceediuj;'.s of the U. S. National Mii.seuiu Vol. XVII—No. lOlG. 479
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A series of specimens from both localities convinces me that the two

forms constitute good species.

These two species and the species described next in order constitute

a group having in common a rostrum with a long median spine and

two basal spines and lacking the subrostral spine or horn usual in the

genus.

The carapace of L. goodci is much more convex than that of L. agas-

sizii. The spines arise from the summit of large tubercles, and the sur-

face altogether lacks the small spines so thickly sprinkled over the

latter species. The spines of the rostrum like those of the carapace

are much longer than those of L. agassizU, and while the horn is want-

ing, its position is indicated by a slight protuberance. The antennal

scale is rudimentary, with the exception of a specimen from station

2203 on which it is rudimentary on the left side and well developed on

the right.

On the second segment of the female abdomen there are about twelve

spines ranging in length from 12 to 20 mm. The large plates on the left

side of the abdomen are but little calcified in L. agassizii; in L. goodeij

they are much more linn. The conical tubercles are also better calcified

and fewer in number on the leathery i)ortioii.

Another marked difference between the two species lies in the very

much longer spines of the chelipeds and ambulatory legs. In the adult

specimen before me from station 2193, several spines on the carpal and

propodal joints reach the great length of 43 mm.; on another specimen

they are but 30 mm. In our largest specimen of L. agassizii the spines

on these segments measure but five or six mm. A no less striking dif-

ference is seen in comparing the ambulatory legs of the two species, the

subcylindrical legs of L. goodei contrasting with the flattened legs of

L. agassizii, the former free from spinules between the spines and the

latter thickly sprinkled with them.

Young: In L. goodci the variation in length of spines from the young

to the adult is extreme. In a young specimen 70 mm. in length the

length of one of the spines at the base of the rostrum is 44 mm.; the

sjtines of the carapace are from 32 to 38 mm. in length.

Ti/pe.—No. 8047, IT.S.N.M. ; female; oft' JSTantucket Shoals; station

211)0; 1,230 fathoms.

LITHODES DIOMEDE^E, new species.

This species is very close to L. goodci, but it is not difficult to sepa-

rate the two. Good specimens were obtained by the Albatross from

station 2789, off the southern part of Chile, in latitude 42° 36' S,, No.

18526, U.S.N.M. Numerous young Lithodcs taken at station 2788, in

latitude 45^ 35' S., No. 18527, U.S.N.M., I have also referred to this

species.

The spines of tlie carapace are not so long as those of L. gomlei, but

are more sleuder and similarly placed; their tubercular bases, aare not.
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SO large and swollen as in tlie Atlantic species. Tbe rostrnni is of the

same character as in L. f/oodei. The chelipeds are much the same, but

the fingers are a little more slender and the tubercles on the prehensile

edges of the right hand are much smaller. The ambulatory feet have

a few spines twelve mm. in length on the carpal and propodal segments.

One of the largest spines of the ambulatory feet i)rojects from the

ischium, while the spines of the coxal joints alone are siifticient to dis-

tinguish this species from any other species of Lithodes that I have seen.

These spines project from the distal lower margin and vary from eight

t:) eleven mm. in length.

The numerous young taken at station 2788 are similar to the adult,

except that where spines are barely indicated in the adult there are

short sharp spines in the young.

LITHODES .EQUISPINUS, new species.

Carapace, rostrum, chelipeds, and ambulatory legs with conical

spines subequal in length. The range in length is from about four to

six mm. The longest spines of the carapace are scattered along the

lateral margins; the longest spines of thecheliped are at the inner distal

margin of the merus and the spines on the middle point of the inner

margin of the carpal segment. The areolations of the carapace are

well marked, but not so bold as in some species. The rostrum is on a

line continuous Avith the gastric region, and consequently a little

depressed. A line of seven spines runs along the median line of the

gastric region to near the bifurcate tip of the rostrum. The two spines

on the rostrum are larger than those of the gastric region. The ros-

trum is armed with nine spines, arranged as follows: Two on each side,

two above, two at the end forming the bifurcate tip, and the lower spine

or horn, Avhich is the largest spine on the species.

Xomi//y.—Bering Sea, stations 3332, 3489, and 3502; 184 to 406

fathoms.

Type.—:^o. 18;j28, U.S.N.M.; station 3332; 40(1 iiithoms. .

LITHODES COUESI, uew species.

This species reminds one of L. maia. The largest spines of the cara-

pace are arranged about the margin ; they are slender and sharp. The
longest are situated at the outer orbital angles, the antenmil angles,

the hepatic regions, and three on the margin of the branchial regions.

The spines on the intervening spaces of the margin are more numerous
and much smaller. Tlie surface of the caraiiace is set with short, sharp,

conical spines. The gastric region is swollen and well dehned. The
cardiac region is barely indicated between the confluent branchial

regions. The depression between the gastric and cardiac regions is

very deep. The rostrum is 20 mm. long, and made up as in L. maia,

but the terminal portion beyond the distal lateral branches is slender

and bifid rather than bifurcate, as in L. mala; the basal branches are

Proc, N. M. 94 31
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a little further forward. The scale is riidiiueiitary; the spine at the

outer augle is brauched at the base, the branch consisting of a single

short, sharp spine on the outer surfoce. The abdomen is without spi nes

;

the spines of L. main are replaced by tubercles; those of the first seg-

ment are very much closer together than the corresponding spines in

L.nuda. The tubercles on the lower margin of the second segment are

low and somewhat oblong at base; those in the center of the segment

are larger.

The chelipeds are slender and weak. The armature of the fingers of

the right hand is slight; the fingers gape. The fingers of the left hand
are long and slender and gape at base. The spines of the chelipeds

and ambulatory legs are numerous and arranged about as in L. mma,
but are shorter.

Loealiti/ (Did type.—At station 33li9, in 399 fathoms, north of Unalaska,

a single male (No. 18531, U.S.N.M.) was taken; also at station 3338,

off Shnmagin Bank, in 625 fathoms, three young specimens (No. 18532,

U.S.N.M.) which I refer to this species without hesitation. The ros-

trum differs in being bifurcate as in L. mala. It is possible that addi-

tional specimens of the adult form might show the rostrum to be bifur-

cate rather than bifid.

LITHODES KATHBUNI, uew species.

Carapace of male armed with long spines on the different regions;

also with longer spines on the margins. There are four on the gastric;

two short and two long on the cardiac region. The branchial region

has six spines of various lengths. The posterolateral margin Ims the

longest spine, it being 20 mm. in length on one si<le and 23 mm. on the

other. Both have lost their i)oints. Anterior to this there are three

spines, the shortest unbroken one being 17 mm. long; on the margin

posterior to the longest spine there are four spines, the longest of which

is 14 mm. in length and the shortest eight mm. The rostrum is comjoosed

of five brq,nches; the main stem is sharply bent upward and is strongly

bifurcate; the lower horn is almost on the horizontal line of the body,

and projects forward more like the usual main portion of the rostrum;

the lateral branches arise at the base and project forward. The mov-

able si)ine of the antenna is very long and slender; there is a short

branch or spine on its outer and upper margin near the base.

The right cheliped is slender, and rather weak. Its longest spine is

situated on the distal upper margin of the raerus. There are upwards

of twelve snines on the carpus. On the median outer surface of the

palm there are two rows»of four spines each. The fingers gape at the

base ; their prehensile edges are tubercular. The left cheliped is smaller

and more slender than the right. The cutting edges of the fingers run

back to the gape, or a little more than one-half their length. The
ambulatory legs arc slender and very spiny; the spines are from three

Xf) Jive amy. in lenj^th.
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Locality.—Station 3191, off Sau Simeou Bay, Califoruia, in 211

fathoms.

Type.—:So. 18533, U.S.X.M.

LITHODES CALIFORNIENSIS, new species.

This species is remarkably like the preceding, except iu tlie relative

length of its spines and the form of the rostrum. It comes from about
100 miles farther south. There are two specimens, both females, Avhile

the only representative of the preceding- species is a male. As the

differences between them are not known to be sexnal, I hesitate to unite

them.

The spines of the carapace are much shorter and stouter, but occui>y

the same relative position. On the lateral margin there are two long

spines; the one above the third ambulatory foot equals iu length, but

is much stouter, than the one similarly i)laced on the preceding species.

The most marked difference between the two species is in the rostrum;

in both specimens of L. califoniicnsis the rostrum is bifid, while in L.

rathhuni it is bifurcate, the tip being composed of two well-developed

divergent horns. The subrostral spine extends out almost as far as

the rostrum proper. The chelii)eds are as in L. rathhuni, except that

the spines are shorter and there is less gape in the right hand and more
in the left.

Locality.—Station 2940, off Santa Cruz Island, California, in 155

fathoms.

Type.—^o. 18534, U.S.N.M.

LITHODES CAMTSCHATICUS (Tiles ins).

Maja camtuchaticd, Tilesius. Mem. Acad. Imp. Sci., St. Petersburg, v, 1812, p.

336, pis. V and vi (1815).

Lithodes camtuchalicus, Latueille in Cuvier's Regne Animal, 2d ed., iv, p. (55.

Lithodes spinosissimHs, Brandt, Bull. Phys, Math. Acad., St. Petersburg, vii,

1849, p. 172 (Young).— Stimpson, Boston Jour. Nat. Hist., vi,-^. 478, 1857.

The measurements and description of L. sjnnosissimns given by
Brandt indicate that the thorax sent him by Wosnessenski was that

of a young specimen of Lithodes. The Alaskan collections contain many
young Lithodes that come well under Brandt's short description, except

that the rostrum proper is bifid, while Brandt describes it as simple.

One specimen from a lot taken at station 3233, 1^ fathoms, Bristol

Bay, answers his description in this respect. I believe this specimen

to be abnormal, as the other young from the same station have the bifid

rostrum. The spines on the carapace of the young are placed as in the

adult, but are proportionally jnuch longer. A large amount of dredg-

ing has been done in Alaskan waters, and nothing that I have seen

approaches the description of X. spinosissimus except the young Lithodes

which I have confidently referred to L. camtschaticus.
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LITHODES BREVIPES, Milne-Edwards aud Lucas.

Lithodes brevipcs, Milne-Edwakd.s aud Lucas, Arch. Mus. Hist. Nat., Paris, ii,

p. 465, pis. xxiv-xxvii, 1841,

LWiodes camtschaticus, Richters, Altli. Scuck. Natur. Ges., xiii, p. 404, tigs. 9

aud 10.

In the work cited Dr. Kicliters describes and figures young Lithodes

as the young of L. camtsehaticiis. There are four specimens of the same

form in the collection; one obtained by Mr. William Palmer at St. Paul

Island, where Dr. Richters' specimens were collected; two by Dr. L.

Stejneger at Bering Island, and one dredged by the Albatross at station

3558 in lia fathoms. The largest specimen is a cast shell washed up by

the tide; it is 34 mm. in length and 31 mm. in width. The smallest spec-

imen is 1<) mm. in length by 14 mm. in width. In most respects the

largest of the young is a miniature of the adult L. brevipes, but contrary

to the rule in seven species of Lithodes the young of which are in the

collection, the young of L. brevipes, if I have not mistaken it, have but

a bare indication of spines, or rather of the place where spines are to be,

the spines being indicated on the carapace of the smallest by small

granules better seen with a lens, while in the largest specimen the

spines are indicated by tubercles, and at the summit of the tubercles

there is not the slightest indication of the sharp, horny-tipped spine

of the adult L. brevipes. The movable anteunal spine of the adult is

bifurcate; in the young it is bifid.

L E P T O L I T H O D E S , new genus.

Paralomis (part), Henderson, Challenger Report, xxvii, p. 44, 1888. Not Para-

lomis, White and Stimpson.

White established the genus Paralomis in 1850 by thus designating

Lithodes granulatus ofHombron and Jacquinot. An examination of a

single specimen of that species from Sandy Point, Straits of Magellan,

shows it to belong to White's previously established genus Echinocerus.

The name Paralomis as a synonym of Echinocerus being no longer

available, I propose the name Leptolithodes for those species having

long and angular ambulatory legs and comparatively stout chelipeds.

The species of the genus will then be as follows, in the order of descrip-

tion: Leptolithodes aculeatus (Henderson), L. asper (Faxon), L. loru/i-

pes (Faxon), aud the two species here described from the west coast

of the United States and British Columbia.

LEPTOLITHODES MULTISPINUS, new species.

The carapace is about as broad as long; the areolations are well

defined On the median line at the summit of the gastric region there

is a sharp spine about four mm. in length. The lateral margins are

armed with from twelve to sixteen spines about three mm. in length.

In the young and in some of the adults there are small spines on tlie

branchial region. A semicircular line of six or seven spines marks the
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limits of the brancliial and intestinal regions. The carapace is thickly-

studded with blunt spines, each terminating in a flattened face or sur-

face cut obliquely to the surface of the carapace; this face is encircled

by a fringe of short stiff bristles. The rostrum consists of a simple

median spine with two basal spines. Under the rostrum proper there

is a very short conical spine homologous with the subrostral spine of

LitJiodes; behind the spine are one or more spinules. The abdomen
in the male is composed, after the second segment, of several rows of

leathery plates; the second segment is better calcified and harder.

The abdomen of the female is twisted to the right as in Lithodes.

The chelipeds are moderately slender and extend almost to tlie distal

end of the carpal joints. The spines on the inner margin of the carpal

segments are the most prominent. The ambulatory legs are long and
slender and thickly set with spines. The spines of the merus are not

so distinctly arranged in rows as on the carpal and propodal segments;

there is, however, a distinct row on the upper margin. The spines of

the carpus are arranged in eight more or less distinct rows; on the pro-

podal segment the spines are arranged in six full rows and two lialf

rows. There are four short rows of spines on the proximal end of the

dactylus. The dactyli are compressed, slightly bent and a little twisted.

An average-sized specimen measures 80 mm. in length, 78 mm. in

breadth, and the distance from tip to tip of the ambulatory legs is 360 mm.
Tijpcs.—l^o. 18535, U.S.N.M., off Queen Charlotte Islands, British

Columbia, station 2860, 876 fathoms.

LEPTOLITHODES PAPILLATUS, uew species.

From the A Ihatross dredgings off Lower California, or perhaps south

of that region, there is a male specimen of Leptolithodes without a label.

It is much larger than any other species in the collection, and while

differing materially is yet very closely related.

The carapace is broader than long; the areolations are well marked.

The gastric region has no spine, and is not protuberant as in L. multi-

sphms. The cardiac region is much shorter; the depressions run into

one which extends to the margin of the carapace at the middle of the

posterior border. In L. multispinus the grooves run separately back to

the posterior border, with the posterior point of the cardiac region

between them. There are no spines on the dorsal surface or margin of

the carajjace; even the anterior angles lack spines. From the spines

at the external orbital openings to the posterior margin there are small

tubercles or papillne on the margin. In the center of some of these

tubercles by the aid of a lens a very small horny point can be seen sur-

rounded by bristles. The surface of the carapace is thickly set with

these small papilhie which bear stiff set;e irregularly scattered over the

summit. In L. asper (Faxon),* the papilhe are encircled with a crown

of stiff' setre.

- Bull. Mns. Conip. ZooL, xxiv, p. 164, 1893.
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The rostinm is simple with two very small basal spines. Beneath

the rostral spine there is a swelling where in L. mtdtispinus there is a

short spine. The eyes extend far beyond the l)asal spines of the ros-

trnm, while in L. muUhpinus the spines extend ninch beyond the eyes.

The chelipeds are much stouter than those of X. multispinus, and the

fingers of both hands are more cur\ed.

The aml)ulatory legs are sinular to thofie of L. mult Ispiinis., but the

spines arc not so kmg and are broad at the base; tlie dactyli are com-

paratively shorter, stouter, and broader at the tips.

Type.—l^o. 1853G, U.S.N.M., olf Lower California ( ?).

P R I 8 T O PUS, new genus.

The rostrum, antennal scale, and the character of the abdomen are

substantially as in LeptoUthodes. The legs are much compressed; the

anterior and posterior margins are set with shaip spines. In LeptoU-

thodes tlie legs are angular, not at all compressed, and the spines are

arranged in rows on the angles or ridges. Fardlomisformosus, Hen-

derson, belongs to this genus.

PKISTOPUS VKRRILLI, new species.

The cai^apace is verru";ose, the areolations prominent. The gastric

region is nnich elevated and is surmounted by a small s])ine. On each

side, on the border of the branchial region, there is a deep pit. A
groove runs from the i)its to the depression between the gastric and

cardiac regions. There are about twelve spines, two to three mm. in

length on the lateral border of the carapace. The posterior boundary

of the intestinal region is marked by a semicircuiar row of tubercles.

The cardiac region is triangular; the apex of tlie triangle cuts well into

the intestinal region where the depression that marks it runs into a deep

slit or oblong median depression. The frontal margin is broad aiul

straight. The spines of the anterior angles and the orbital spines i)oint

forward; the orbital spines are a little the longer. Between the spine

on the angle and the orbit there is a row of smaller spines and one or

two granules. The trispmose rostrum is composed of a bifurcate

rostrum proper and the subrostral spine which extends much beyond

the two upper rostral spines. The antennal scale tapers to a sharp

point and hasthree.sharp si)ines or branches on each side. The lateral

I)lates on the left of the abdomen in the female are fringed with sliort,

slender, blunt spines.

The chelipeds extend a little beyond the middle of the propodal

segment of the first i)air of ambulatory feet. The right chelii)ed is

stouter than the left. The prehensile edges of its fingers are strongly

tubercular. The upper margin of the palm is spiny; there are also

some small spines on the middle and on the lower margin. There are

three long spines on the inner margin of the carpus. The left cheliped

is similar but smaller, and the prehensile edges of the fingers are sharp.
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The ambulatory feet are wide and miicli compressed. Tlie anterior and
posterior margins are armed with sharp spines, alternating in general

large and small. On the upper surface of the proximal end of the

merns of the fourth i)air of feet there is a row of fine spines; the corre-

sponding spines on the third pair of feet are smaller, and on the second

pair still smaller.

Type.—So. 18537, U.S.N.JM. Oft' the Pribylof Islands, Bering Sea,

station 3501 , 688 fathoms.

(E D I G N A T H TT S , new genus.

Similar to Dermatnrus^ but with the terminal joints of the outer

maxillipeds much dilated as in Hapulofjasfer. The outer margin of the

antennal scale is expanded and thin ; the inner margin is concave, giv-

ing the scale a half-moou shape.

a:DIGNATHUS GILLI, new species. .

Carapace longer than wide, convex iii both directions. The areola-

tions are not well marked but can be made out. There are no spines

on the margin behind the antero lateral angles. The surface is set with
flattened plates moderately large, and of a deeper color than the sur-

fiice; these plates are surrounded by rows of short curled bristles; on
the anterior side of the plates are patches of holes larger than those

from which the hair arises; they may be the follicle holes caused by
some larger form of bristle that has disappeared from the old dry speci-

mens from which this description is written. The lower surface of the

broad moon- shaped antennal scale is smooth, the upper surface is rough,

the outer edge has three or four short triangular teeth. The spine at

the external angle of the orbit is very small; the rostrum is simple,

short, and pointed. The distal ends of all the joints of the maxillipeds

are swollen, but in the ultimate and penultimate remarkably so. The
abdomen is as in Dermaturm mandti. The chelipeds are thickly set

with granular tubercles. The right one is very large and reaches much
beyond the ambulatory feet. The fingers gape widely from the palm
to the tips. The left cheliped is much smaller, and the hand in propor-

tion to the large one reminds one of Gelasimm among the Brachyura.
The fingers are spoon-shaped; they have some very small tubercles on
the edge, but the edge for the most part is black horn color. The am-
bulatory feet are rounded, short, and strong, without si)ines; the dac-

tyli are comi^ressed and armed with spinules beneath.

Tyi)es.—^o. 18525, IT.S.X.M.; locality unknown, 2 S .

Locality.—Alaska, W. II. Dall; one claw, without label, isTo. 18524,

U.S.K.M.

L E P E O P IT 8 , new genus.

Rostrum simple, triangular. Penultimate and ultimate joints of

maxillipeds not dilated. Antennal scale short, flattened. Abdomen of

female much twisted to the right; first segment very small, second very
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large; third, fourth, and fifth segments represented on the left margin

by large plates; sixth and seventh segments very small. In the male,

the third, fourth, and fifth segments are soft, without plates; the sixth

segment is central, and the seventh difficult to distinguish. The cheli-

peds are subequal, the fingers long and spoon-shaped. The dactyli of

the three pairs of ambulatory feet shut against two spines situated on

the distal under surface of the propodus, giving the feet a prehensile

character.

LEPEOPUS FOECIPATTTS, new species.

The carapace is flattened, broader than long; the areolations are but

slightly marked. The anterior angles of the carapace are x^roduced to

a point reaching much beyond the line of the points of the prominent

orbital sjnnes or points. The rostrum is triangular, jiroduced and bent

downward. The antenna! scale is short, flattened, and squamose. The
carapace and abdomen are thickly set with rows of short bristles situ-

ated in transverse, straight depressions. Tbe ambulatory legs are also

set with rows of short bristles, but the depressions are semicircular

and imbricated. These, with the markings of the carapace, give the

crab a very squamose appearance. The squanune of the chelipeds are

much smaller and less conspicuous. The chelipeds are not so long as

the ambulatory feet, reaching to about the middle of the proi)odal joints.

There are four or five spines on the inner and upper jnargins of the

merus, and one on the inner margin of the carpus. The fingers are

long and weak, broadening out into spoon-shaped tips. The outer

or contact edges are armed with very small tubercles and bunches of

bristles, while the inner edges are armed oidy with the bristles. The
merus of the ambulatory legs is armed on the anterior margin with five

or six short conical spines; it is broad and much flattened ; its anterior

margin is semicircular and its posterior margin straight. The carpus

is much narrower than the middle of the merus and is about the same
width as the i^rojiodus. The x^i'opodus has straight margins and is

much flattened ; on its distal under surface are two spines which receive

thedactylus; right behind on the central line is a third sharp spine.

The dactyli are short and flattened, terminating in a sharp, sinne-like

tip; the inner margin is thin and armed with spinules.

I know nothing of the habits of this crab, but from its lightness and
soft texture, the shell being calcified merely enough to keep its form, I

believe it may be found among seaweed, when its subprehensile ambu-
latory legs may assist it to hold its position.

Types.—ISo. 600S, U.S.N.M.; Parry Passage, Graham Island, British

Columbia, J. G. Swan; 2 <? , 1 ? .
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The material which forms the subject of this report is derived from

various sources. It cousisted at first of the Stomatopoda collected by
the Albatross ou lier voyage around to the Pacific during the winter of

1887-'88. This had been referred to Prof. W. K. Brooks for a report,

and it was at his request that I undertook the task. Subsequently

the later collections-of the ^4./&afro,s.9 were turned over to me, including

the specimens collected during the expedition of 1891 under the direc-

tion of Dr. Alexander Agassiz. The Crustacea of that expedition had
been referred to Dr. Walter Faxon, and I am indebted to him for the

Stomatopoda. I have had, moreover, free access to the collection of

Stomatopoda in the U. S. National Museum, including the earlier collec-

tions of the Albatross, specimens collected by the U. S. Fisli Commis-
sion schooner Grampus, and specimens sent in by naval officers and
others. Many of these specimens had already been identified by Mr.

Richard Rathbun. I have been able to make also a small addition to

the collection, consisting of four species collected by me in the Bimini

Islands, Bahamas, while there, during the summer of 1892, in connec-

tion with the marine laboratory of the Johns Hopkins University.

Tlie collection as it now stands before me consists of adults and larvoe,

the former representing 34 species, distributed through 5 genera, as

follows: Gonodactyhis, 2; Odontodactylas, 2; Pseudosquilla, G; Lysio-

sqnilla, 5; and Squilla, 19. Of all these 14 are new species. They com-

prise inhabitants of tropical and temperate waters of both hemis-

pheres. The collection of larv.ne is large, but it contains nothing

like a complete series of stages of any one species and almost no larva

that can be referred with any certainty to its adult form. It does con-
Proceediues of the U.S. National Museum, Vol. XVII—No. 1017.
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tain, liowover, a few specimens of unusual interest, wliich will be

described in the concluding section of this report.

As it has not been my intention to expand this report into a mono-

graph of the yroup, I have gone into the matter of classification only

so far as seemed necessary to indicate my views as to the relationships

of the species with which I have had to deal. I have not used the

comparatively recent classification of Gerstaecker (1889), because it does

not seem to me at all satisfactory, but have followed Miers and Brooks,

avoiding changes unless there appeared to be strong reasons for making

them. In a preliminary paper, however (1893^), 1 pointed out that

the species of the genus Gonodacfylus, as it stood then, fell naturally

into two groups, which I ranked provisionally as subgenera, and for

one of which I proposed the name Odo)it<>darfyIus. It seems better

now to regard them as distinct genera, of which one retains the old

name, while the other is described in this report under the new name

just mentioned. It is possible that the latter will be found on future

investigation to merge into the genus Goronida, but they appear to be

distinct at present. The genera Leptosquilla and Pterygosquilla have

been inserted in the key to the genera, although there seems to be

hardly sufficient ground for separating them from the Chloridella sec-

tion of the genus Squilla.

An analytical key is the best form in which to convey a general idea

of the distinguishing characters of a group of species, but it can not

always be made to show the natural affinities. Nevertheless I have

endeavored to do so as far as possible, and with that end in view have

rearranged the species of Lysiosquilla and SquiUa. It will be noticed

that the principal divisions that I have made in these genera do not

correspond with the old divisions into Lysiosquilla and Coronis on the

one hand, nor into Squilla and Chloridella on the other.

This work has almost all been done in the biological laboratory of

the Johns Hopkins University, and I desire to express my thanks to

Prof. Brooks for his advice and supervision. I am, however, alone

responsible for any errors or omissions that it may contain. I have also

to thank Mr. James E. Benedict and Miss Mary J. Rathbun, of the

National Museum, for valuable assistance, and Mr. Baldwin for his care

in making the greater part of the drawings.

Order STOMATOPODA.

This order may be defined as a group of malacostracous Crustacea

in Avhich the stalked eyes and the first pair of anteiuiie are borne upon

distinct movable segments; the rostrum in the adult is separated by a

movable joint from the carapace, which is small and does not cover the

last four distinct thoracic segments ; the first five of the eight pairs of tho-

racic limbs arenot biramoiis and are adapted to serve as accessory mouth

parts, the second pair being strongly dovoh)ped into the large raptorial
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limbs ill wbicli, as in the three following pairs, tlie termiiuil segment
(dactylns) closes upon the next segment (manns) like the blade of a

pen-knife; the last three pairs of thoracic limbs are biraiiious, having

a lateral appendage u])on the penultimate segment, and are adapted

for walking; the abdomen is ver^^ strongly developed; tufted gills are

carried ujion the exopodites of the first five abdominal ajipendagesaiid

the sixth pair (nroiiods), which act with tlie telsoii as a powerful tail

fin, are strengthened by a stout i)rocess from the basal segment ending

in one or two spines.

Fam ily S Q U t l l i d^

.

We may regard the Sfomafoiwda as comprising a single family with

the characteristics of the order. For the sake of avoiding circumlocu-

tion it has been found desirable to use certain technical expressions.

They are mainly those already used by Brooks, but it may be well at

this point to indicatebrietly their meanings. According to our present

morphological ideas the thorax of the Malacostraca consists of eight

somites, and those which are usually left uncovered by the carapace in

the Squillidaj are therefore the fifth, sixth, seventh, and eighth, and
sometimes the fourth is also exposed (fig. 13). In tlie posterior half of

the carapace there is often an irregular transverse depression, known
as the cervical suture, and there is always besides a pairof longitndinal

sutures (pi. xxi). In the genus Squilla there are often five longitudinal

carina* ui)on the carapace—an unpaired median one, an intermediate

pair, and a lateral pair. The lateral carinas are often continued into

the anterior lateral spines, while the intermediate ones usually extend

as marginal carinfe around tlie edges of the posterior lateral lobes

(pi. xxT). The eyes are often flattened and have the corneal jiortion

divided into two lobes. In that case there are two principal axes

—

tlie peduncular axis {ah, fig. 11), running from the base of the peduncle

to tlie line between the lobes, and the corneal axis {cd, fig. 14), coin-

ciding witli the greatest diameter of the corneal portion. The three

distal segments of the great raptorial limb are known as the carpus,

manus, and dactylns (c, m, and d, fig. 7). In the higher species of

Sqvilla there are eigbt principal ridges or cariniP upon the abdominal

somites described as submedian, intermediate, lateral, and marginal

(fig. 0, sc, ic, /(', and me). The seventh abdominal somite, or telson, usu-

ally has a dorsal median carina, that I shall speak of as the crest, and

there is sometimes a ventral one that may be called the keel. The jiro-

jecting points on the margin of the telson fall into two series. The
larger ones are the marginal vSpines, of which there are usually f>ix

(figs. 9, 10, fim, hn, and /), with sometimes indications of an additional

pair (fig. IC), «7); the smaller ones nro. the denticles, of which there are

six sets (fig. 10, s(l, id, and Id). The arrangement of the denticles for

each species is often characteristic and maybe expressed in a formula.

The formula for Squiila mantis is 3-4, 1-8, 1; which means that in this
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species one may expect to find on each side of tlie median line of the

telson three or four snbmedian denticles, from four to eight interme-

diare ones, and one lateral one,

ANALYTICAL KEY TO THE GENERA OF SQITILLIDK.

I. Sixth ahdoraiual soinito more ov less completely fused with the telson.

Tlie dactylus of the rai>torial limb dilated at the base and without lateral teeth.

Protos(juilla, Hrodks.

II. Sixth ab<lomiual somite separated from the telson by a flexible joint.

1. Dactylus of the raptorial limb dilated at the base, and the maniis without

pectinations.

a. Antennary scales and uropods not unusually small.

Hind body strongly convex; raptorial dactyli without lateral teeth.

GoxODACTYns, Latreille.

Hind body moderately convex; raptorial dactyli armed with lateral

teeth Odontodactylus, new genus-

ft. Antennary scales and uropods very small; liiud bodj^ depressed; raptorial

dactyli with lateral teeth Cokonida, Brooks.

2. The dactylus of the raptorial limb, as a rule, not dilated at the base (dihited

in LcpiosqnUla) and the manus provided with minute pectina-

tions on the inner margin.

a. Telson with 6 marginal spines and never more than 4 denticles between

the snbmedian and intermediate spines.

Body compact and convex; dactylus of raptorial limb not dilated and

with not more than 3 lateral teeth ov unarmed.

Pseudosquilla, Gudrin.

Body loosely articulated and flattened; dactylus of raptorial limb not

dilated and witli at least 5 lateral teeth.. Lysiosqiulla, Dana.

h. Telson with 6 (rarely 8) marginal spines and, as a rule, with more than

4 intermediate denticles.

* Lateral margins of the first .5 abdominal somites expanded to equal

three-fourths of the width of tlie median portion, measured

between articulations.

Raptorial dactylus not dilated, with 10 to 11 teeth ; abdomen, except

the sixth somite, without snbmedian carinas.

Pterygosquilla, Hilgendorf.

** Lateral margins of the abdominal somites not greatlj'^ expanded,

about one-fourth the width of the median portion.

Ophthalmic segment greatly elongated and prolonged beyond the

rostrum for more than half its length; raptorial dactylus dilated

at the base; abdomen, except sixth somite, without snbmedian

carina' ; eyes cylindrical Lkptosquilla, Miers.

Ophthalmic segment not greatly elongated; raptorial dactylus not

dilated, or very slightly so Squilla, Fabricius.

Genus G O N O D A C T Y L U S, Latreille.

Gonodaclijhis, Latreille, Encycl. Moth. Hist. Nat., x, p. 473, 1825; Cr. inCuvier,

Rogue Auim., IV, p. 109, 1829.

—

Milne-Edwards, Hist. Nat. Crust., ii, p. 528,

1837.—DK Haan, Siebold's Fauna Japonica, Crust., p. 220, 1849.

—

Dana, U. S.

Expl. Exp., XIII, p. 615, 18.52.—Miers, Ann. and Mag. Nat. Hist. (5) V, p. 115,

1880.

—

Brooks, Voyage of the Challenger, xvi, ii, p. .55, 1886.

Diagnosis.—Stomatopoda having a movable joint between the sixth

abdominal segment and the telson; the hind body convex; the dacty-

lus of the raptorial claw enlarged at the base and with a sharp inner
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edge that fits into a groove on the niauUvS, and is without lateral teeth;

and no pectinations ni)on the manus.

Remarks.—This genus, as it was defined by Miers (1880), included all

those species in which the raptorial claw is without pectinations on the

penultimate joint and has the dactylus dilated at the base. From this

Brooks (1880) lias separated two groups of species. Oiie, the genus
Protosquilla, includes forms having the dactylus unarmed and the tel-

son fused with the sixth abdominal segment; the other, the genus
Coronida,\f> composed of those species having the hind body depressed,

the dactylus armed with spines on the inner edge, and possessing very

small antennary scales and uropods. The forms that have remained

up to this tim(^ in the genus Gonodactyl us fall naturally into two groups,

one clustered around the well-known G. chiragra, Latreille, and the

other around G. scyllarus, Liunseus. These two groups are so distinct

that I am convinced that they should be given the rank of distinct

genera. The first group forms the genus Gonodactylus proper and cor-

responds exactly to Brooks's definition, while the other, for which I pro-

pose the name Odonfodactylus, would be excluded by his definition, and
will be described below.

ANALYTICAL KEY TO THE SPECIES OF GONODACTYLUS.

* Telson with 3 rounded longitudinal prominences on the dorsal side.

Whole dorsal surface of telson beset with fine prickles, only the submedian
marginal spines well developed, the other 2 pairs obsolete; sixth abdomi-

nal somite with 6 smooth cariiue SPixosrs, Bigelow.

Like the above, but with only 4 distinct carina' on the sixth abdominal somite,

the whole dorsal surface of which is covered with prickles.

SPiNOSissiMUS, Pfeffer.

Dorsal surface of telson without i)rickles; two pairs of marginal spines well

developed, only the lateral pair obsolete-. chikagra, Fabricius.
* * Telson with more than 3 narrow carina^ on the Dorsal side, and all 6 marginal

spines developed.

The 5 narrow carin;e of the telson groujied together on a hemispherical promi-

nence GLABROUS, Brooks.

Seven closely packed dorsal carin* on the telson graphurus, Miers.

GONODACTYLUS SPIXOSUS, Bigelow.

Gonodactylus splnosus, Bigelow, Johns Hopkins Univ. Circ, 106, p. 101, June,

1893.

Diagnosis.—A G'owodrtc^y/^.s having cylindrical eyes, a transverse ros-

trum, with a long median spine and subacute antero-lateral angles;

a smooth carapace, nearly oblong, the posterior margin being straight,

but the rounded antero-lateral lobes projecting forward; the hind

body strongly convex; the lateral margins of the first exposed thoracic

segment not prodaced, of the next three segments rounded; the first five

abdominal segments smooth above and with lateral marginal carinte,

the sixth segment with six broad and smooth dorsal carina?, each end-

ing in a spine; three high, rounded, longitudinal dorsal i^romineuces ou
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the telsou, the whole dorsal surface beset with numerous minute prickles;

two large submedian marginal spines, with minute movable tips, the

intermediate and lateral spines being obsolete, and the basal prolonga-

tion of the uropod ending in two flattened curved spines, of which the

outer is the longer.

Qcneral description.—Except for the telson, this species corresponds

iu structure almost exactly with the well-known G. cMraiini., Latreille.

The telson also resembles that of the last-named species, but it has

strdving and characteristic differences. The three central dorsal promi-

nences are higher tjian in G. ehiragraj broader and more closely pressed

together. The vertical diameter of the telson exceeds half the hori-

zontal diameter, which is not the case in the other species. The basal

carin;e of the snbmedian and intermediate marginal spines are repre-

sented by broad, rounded, longitudinal prominences, separated from

each other and from the central ones by narrow grooves. The lateral

marginal pair of carime is inconspicuous. But what is most charac-

teristic is tliat the whole dorsal surface of the telson, except the bot-

tom of the grooves, is roughened by minute projecting spines. The
telson appears at first sight to have but a single large pair of marginal

spines. Closer examination, however, reveals two small teeth on each

side that are evidently homologous to the intermediate and lateral

spines of such a form as G. graphurusj for instance. The submedian

spines have a large number of minute denticles on their inner margins.

The first antennae are short, the second joint not extending beyond
the eyes. The second antennoe are nearly as long as the first pair,

but the antennary scale is small, not larger than half the short cara-

pace. The basal prolongation of the uropod is broad and flat and the

spines are curved inward. The outer one has no tooth on its inner

margin. The distal segment of the exopodite is about half as long

as the x>roximal one, which bears nine movable spines.

When I published my preliminary description of this species 1 had

not seen Pfelier's paper (1889) in which he describes a very similar spe-

cies from Zanzibar, G. fipinosissimus. It is possible that the two forms

may prove finally to be merely varieties of a single species, but at pres-

ent they appear to be distinct in spite of the fact that they disagree iu

very few particulars. The chief differences are in the fifth and sixth

abdominal somites. In our specimens there is but a single pair of carinte

on the fifth somite, and the sixth bears six prominences with smooth and

shining surfaces, the spaces between being somewliat pubescent. Each

lirominence or carina is tipped with a spine. The outer pair are the

longer, the other four are of more nearly the same length, the inter-

mediate pair being smaller and a trifle shorter than the submedian pair.

The other form, on the contrary, has, according to Pfeffer, two pairs

of carina; on the fifth abdominal somite, and on the sixth there are

four rounded knobs, the middle pair near one another and separated

from the lateral by a deej) fi.ir.row. The last-mentioned pair is also
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separated by furrows from the lateral portions of the somite, which are

hardly at all elev^ateil. Both these lateral portions and the knobs are

thickly beset with strong- upright independent spiuules. In the absence

of any intermediate form, G. spinosus may be regarded as a distinct

species.

Size.—Length of the body, 2 cm.

Locality.—Two female specimens. No. 4295, U.S.N.M., were collected

by Col. N, Pike at Mauritius.

GOXODACTYLUS CHIRAGEA (Fabricius).

Mantii! marina harhadensis, Petiver, Pterigraph, Amerio, pi. xx, fig. 10.

S<2iiilla cltiragra, FAimicirs, Ent. Syst., ii, p. 513, 1793. Desmarest, Cousid.

Crust., p. 251, pi. XLiii, 1825.

Cancer (Mantis) chirar/ra, Heubst, Naturg. Krabbeu, ii,
i>. 100, 179G.

Gonodactiihtschiragra, Latreille, Eucyrl. Mcth., x, p. 473, 1825.

—

Miers, Ann.

aud Mag. jNat. Hist. (5), v, p. 118, 1880.

—

Brook.s, "N'oyage of the Challenger,

XVI, ii, p. 56.

Gonodactylus smithii, PococK, Aun. aud Mag. Nat. Hist. (6), xii, 1893.

The collections of the U. S. Fish Commission and the National Museum
contain a large number of si^ecimens of this species from numerous

localities among the Florida Keys, in the Gulf of California and the

Abrolhos Islands. One specimen (No. 9493, U.S.N.M.) was collected

by the Albatfoss at station 2323, off Havana, Cuba, at a depth of 163

fathoms, aud I have added to the collection specimens taken in a foot or

two ofwater on the sand flats in the Bimini Islands, Bahamas. They are

common there, hiding among the algw and under shells and stones. One
specimen was found in a red sponge. When disturbed they move from

one shelter to another with great rajwdity. The coloring is distinctly

protective, varying from a mottled green and white to a nearly pure

green. I have also to record the occurrence of this species in burrows

in the rock at Port Henderson, Jamaica.

In addition to these there is a single small specimen collected by W.
L. Abbott in the Indian Ocean (No. 18457, U.S.N.M.) and a number

of small specimens collected by Col. N. Pike at Mauritius (No. 2202,

U. S. N. M.). These differ from the G. chiragra of our coast in that the

carime of the sixth aud terminal abdominal segments are narrow

instead of being broadly rounded.

O D O N T O D A C T Y L U S, ucav genus.

Odontodactijlus (subgenus), Bigelow, Johns Hopkins Fniv. Circ, 106, p. lOO,

June, 1893.

Gonodactylus (part), Latreille, Eucycl. Mcth. Hist. Nat., x, p. 473, 1825.

—

Ber-

THOLi), Abhandl. k. Gesellsch. Wiss. Gottiugen, iii, p. 30, 1847.

—

de Haan,

Siebold's Fauna Japonica, Crust., p. 225, 1849.

—

Whitk, Proc. Zool. See, 1850.

p. 96.—A. Milne-Edwards, Nouv. Archiv. Mus. Hist. Nat., iv, p. 65 (foot-

note), 1868.—Miers, Ann. and Mag. Nat. Hist. (5), v, p. 115, 1880.—von Mar-
tens, Sitz.-Ber. Gesel. Natnrf., Berlin, 1881, p. 93.—PococK, Ann. and Mag.

Nat. Hist. (6), xii, 1893.

Diagnosis.—Stomatopoda having a movable joint between the sixth

.abdominal somite and the telsonj the hind body moderately convexj
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thedactylus of tlie raptorial limb dilated at the base and provided with

lateral teeth; the rostrum more or less triangular but not produced

into a spine; the telson strongly resembling that of the genus Pseudo-

sqidllo, and as a rule with not more than two intermediate denticles.

Remarks.—This genus, which occupies au intermediate position be-

tween Gonodactylus and Pseiidosquilla, was described by lue in a pre-

liminary paper (1803) as a subgenus of Gonodactylus, but it is su£Bciently

distinct to merit the rank assigned to it here.

ANALYTICAL KEY TO THE SPECIES OF ODONTODACTYLUS.*

*Dactyliis of raptorial limb with 2 lateral teeth.

Kostrum trausverse ami subtriaugular ; median crest of telson elevated.

scYLLAKi's, LiuucTens.

Rostrum enlarged at the base and ending in a point ; median crest of the telson

lamellate, but much less elevated than in the next.

BLEEKEKii, A. Milne-Edwards.

Kostrum (luadrilatcral; median crest of the telson lamellate and vs^ith a vertical

height nearly equal to its distance from the lateral margin.

CULTIUFER, White.

"Dactylus but little ventricoso at the base; rostrum somewhat transverse, not

acute; telson as broad as long dorsally, nearly smooth, with an acute crest

ending in a spinule elegans, Miers.

** Dactylus with more than 2 lateral teeth.

Dactylus with 3 teeth ; rostrum pentagonal with a short median point.

TKACHURUS, von Martens.

Dactylus with 3 teeth; rostrum ovately convex, its extremity bent downward;

eyes very large and globular cakixifeh, Pocock.

Dactylus with 5 to 7 small serrations on its inner margin ; rostrum sinuate at the

sides, tiji obtuse and strongly incurved JAPONicrs, Borthold.

Dactylus with 6 small lateral teeth ; rostrum not sinuate but trausverse and

rounded in outline ; eyes very large havanensis, Bigelow.

Dactylus with 9 teeth; rostrum with evenly convex anterior border and evenly

rounded angles; eyes large hansenii, Pocock.

Dactylus very little ventricose at base and with about 8 teeth on its inner mar-

gin ; rostrum transverse bkevirostris, Miers.

ODONTODACTYLUS SCYLLARUS (Linna'us).

SqniUa arenaria prona, Seba, Thesaurus, hi, p. 5, 1758.

6'a;H'ersci/^/a?-«.s, LiNN.EUS, Syst. Nat. (ed. xii), p. 1054, 1766.

Squilla acyllarus, Fabricius, Ent. Syst., ii., p. 512, 1793. Lamarck, Hist, Anim.

sans Vert., v, 1818, p. 189.

Cancer (Maniis) scjiUarm, Hekbst, Nat. Krabben, etc., ii. p. 99, 1796.

GonodacijiJus scyllariis, Latreille, Encycl. Meth., x, p. 473, 1825. etc.—Miers,

Ann. and Mag. "Nat. Hist. (5), v, p. 115, 1880.

* All of the«s])ecies in this key, except havanensis, have been described previously

as species of Gonoduclylus,
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Tiiere is a female specimen in the National Museum, collected by A.

B. Steinbero-er, at Samoa (No. 5147, U.S.N.M.).

Length of the body, 14 cm.

ODONTODACTYLUS HAVANENSIS, B i g e 1 o w.

Pltite XX.

iionodactiiUm hacanensia, Bigklow, Johns Hopkins Ihiiv. Circ, lOG, j). 101, Jnne,

1893.

Diagnosis.—An OdoJitodacti/Ji(s, having large, subspherical eyes;

large antennal scales; the dactylus of the raptorial claAV strongly

dilated at the base and provided with six small marginal teeth besides

the terminal one; a transverse rostrum without angles; a nearly square

carapace with rounded corners; three exposed tiioracic segments with

rounded margins; six spiiies on the sixth abdominal segment; a dorsal

crest and four otlier carina- on the telson, six margin 1 sj)ines, tlie sub-

median pair with mobile tips, and numerous minute siibmedian denti-

cles, two intermediate, and one lateral one (Ui each side; rather large

uroi)ods with two simple basal spines, the outer one the longer.

General description.—A single speL-imen of this interesting species

was found in a bottle witli a young G. chiragra both having been col-

lected by the Albatross in the Gulf of

Mexico, off Havana. The body is short

and broad, and is convex on the dorsal

side (pi. XX). The sides of the carapace,

thoracic segments, and abdomen form

nearly a straight line. The width of the

cara])ace at the anterior end equals one-

tifth of the length of the bod} , while the

width of the abdomen at the tiftli seg-

ment equals about one-fourth of it. The
rostrum is twice as broad as it is long

and is evenly curved in front. The car-

apace is almost perfectly square. It is

a little narrowed in front and the i^os-

terior and anterior margins are slightly

incurved. Only three thoracic segments

are exposed. These have rounded mar-

gins and like the carapace and the first

live abdonnnal segments are devoid of

carime. The third, fourth, and fifth ab- ventn,i.,cie, ihei„,>esn,,tur.i.,z».

dominal segments have posterior lateral

spines. The sixth segment has six carinic ending in spines and two
additional tubercles on each side, one between the submedian and
intermediate carinas and another between the intermediate and lateral

ones. There are no spines at the articulations of the urojjods (tig. 1).

The telson has a narroAv elevated dorsal median crest ending in a

Proc. N. M. 94 32

FiK. I.

RIGHT UROPOI) OF ODONTODACTYLUS
HAVANENSIS.
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spiue. The distance tlirougli the posterior part of the crest to the

ventral surface of the telson is about ,e([ual to one-fourth of the

width of the telson. The other four carime are less elevated. Tlie

marginal spines are prominent and the movable tips of the subme
dian pair are much longer than in 0. scyllarus. The basal prolonga-

tion of the uropod (fig. 1) is continued into two simple spines of wliich

the outer one is the longer but is not so long

as the exopodite. The distal joint of the lat-

ter is about two-thirds as long (measured on

the ventral side) as the proximal one, which

bears eleven movable spines. The eyes are

very large, but are subspherical and not at

all triangular. The width of the cornea ecpials

0.00 of the length of the body. The first

anteuujc are short, the first tliree segments

hardly extending beyond the eyes and almost

equaling the tlagella in length. The second

auteun;e reach almost as far forward as the

first pair. The anteunary scales are large, very

nearly equaling the carapace in length and

half as wide. The raptorial claw is rather small.

When folded it only reaches backward to the

cervical suture of the carapace, and the dac-

tylus is only three -fourths as long as the

manus. The latter is devoid of spines or pec-
iin.u. is,„i tunes natural .ue.

tiuatious of auy lilud, aud is provided with

a simple continuous groove for the reception of the dactylus when

closed. Tlie dactylus is strongly dilated at the base, aud is provided

with six very small and thiu teeth on its inner edge. The appendages

to the pleopod are linear. A remarkable peculiarity of the specimen

before me is that while it is a male it is like a female in having no

clasping organs on the exopodites of the first abdominal appendages,

which are just like the succeeding ones (fig. 2).

It is probable that this is a very youug specimen, and some of its

characters may be due to its youtli, but a young G. chiragra of the same

size possesses the clasping organs and exliibits all the adult features.

Color.—The alcoholic specimen has a dark s])ot on the carapace and

black markings on the uropods.

Size.—Length of body, 2 cm.

Locality.—The unique specimen was taken by the Albatross in 1885 at

station 2323 at a depth of 163 fathoms off Havana, Cuba. (Xo. 175)97,

U.S.N.M.)
Genus PSEUDOSQ UILLA (Guerin).

Squilles trapueti, Mtlne-Edwards, Hist. Nat. Cr. ii, p. 525, 1837.

Sq i( iUCE {^ect. in) jiarallela; de Haan, Siebold's Fauna Japonica, Cr.,p.221, 1849.

FseudosquiUa, Gueiun (ined.), Dana, U. S. Expl. Exp., xiii, Cr., i, p. 615, 1852.—

MiEHS, Ann. aud Mag. Nat. Hist. (5), v, p. 108, 1880.—13KOOKS, Voyage of

the Challenger, xvi, ii, p. 53, 1886.

Fig. 2.

ENDOPODITE OF ODONTODAC
TYLUS HAVANENSIS.

Endopndite from fii-st abdominal



U. G. NATIONAL MUSEUM PROCEEDINGS, VOL. XVII PL XX

I Odontodactylus havanensis.

About six times natural size.
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Diagnosis.—8toinat(>p()da,\vith tlie sixth abdominal se<inient not fused

witli the telson; the hind body smooth, very convex, and narrow; the

dactyhis of the raptorial claw not dilated at the base and possessing

not more than three lateral teeth, or in some cases none; the subme-
dian spines of the telson long and having movable tips; not more than

four intermediate denticles, usually one.

Remarl-.s.—This genus is, as a whole, compact and well detined, but

the three species that I have placed under B in the key are of doubtful

aCrinities. F. moiwdactyht, Milne- Edwards, may prove to be an imma-
ture form; P. stylifera, Milne-Edwards, approaches Gonodactylus very

closely; and Gonodactylus cnsiger, Owen, seems to be closely related to

the last.

ANALYTICAL KEY To THE Sl'ECIKS OF I'SICUDOSQUILLA.

A. I'.'iendo!i<iuiU(i, piopir. Hind body narrow and thick; raplorial chiw armed with
a few mar,i;inal spines.

a. Basal prolongation of the uropod ending in 2 spines; dar'tylus with o teeth.

* Telson wi th crest and 4 other carina^ f emi'Usa, De Haan.
* * Telson with. a crest and 6 other cariuie.

Eyes small and cylindrical CILIata, Miers.

Eyes flattened, clnl)-sha])ed, 2 eye-spots on carapace ornata, Miers.
* * * Telson with crest and 8 other cariine.

Eyes llatteued, club-shaped; rostrum with small median spine.

oculata, Brnlld,

Eyes very large and triangular; rostrum Avithout a spine.

megalopiithalma, Bigelow.

b. Basal prolongation of the uropod ending m one long terminal sjiine having

2 other spines on its inner margin. Telson with crest and 10 other

carina'.

* Dactylus with 3 teeth.

Rostrum with a long median and 2 short lateral spines.

LESSOXii, Guerin,

Rostrum with prominent median spine but no lateral ones.

CKiusii, Rous.
* * Dactylus with 4 teeth; telson wider than long pilaensis, de Man.

B. Doubtful potiit ton. Dactylus with a single terminal sjiine.

Telson smooth except for crest; many very minute submedian denticles; rostrum

almost subtriangular, a("ute monodactyla, Milne-f]dwards.

Telson with crest and 2 other carin;e ; rostrum longer than wide, uarrow(».d

at the end STYLII-ei{a, Milne-Edwards.

Rostrum trispiuose, median spine obsolete.

(f Gonodactylus) en.siger, Owen.

PSEUDOSQUILLA CILIATA, Miers.

? Sqnilla ciliata, Fai?uicius, Ent. Syst., 11, p. .512, 1793.

Sfinillu alyllfera, Lamakck, Hist. Auim. sans Vert., v, p. 189, 1818.—Latreille,
Encycl. Mcth., x, p. 472, 1825.

PseudoKqitilla siyllfera, Dana, U. S. Expl. Exp., xiii, Cr., i, p. 622, 1852.— ? von
Martens, Archiv. f. Naturg., xxxviii, p. 146, 1872.

Psei(d!)xqu\Ua ciliata, Miers, Ann. and Mag. Nat. Hist, (5), v, p, 108, 1880.

—

Brooks, Voyage of the Challenyer, xvi, ii, p. 53,
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This species is represented iu the National Museum by a large num-
ber of specimens from the Florida Keys; one from Bermuda (Dr. F. V.

IJamliu) (No. 5130, U.S.N.M.), and another from Honolulu (?) (No.

6584, U.S.N.M.). I found it also in abundance at Bimini, in the Baha-

mas, associated with Gonodactylnn chiragra and resembling that species

very closely in habits and coloring.

PSEUDO.SQIJILLA OKNATA, Micrs.

? PseudosquiUa ocnlata, Heller, Reise der Novani, Crust., p. 124, 1865, not Biutll6.

Pseudosqiiilla ornata, MiEUS, Ann. jind Mag. Nat. Hist. (5), v, p. Ill, 1880.

The National Museum contains one specimen of this species, pur-

chased from H. A Ward (No. 15G29, U.S.N.M.).

Locality.—Mauritius.

Length of body, 7.5 cm.

PSEUDOSQIIILLA OCULATA (Bra 11 6).

Squilla ocnlata, BKULLli, in Webb and Barthelot, Res Canaries, Zool. Crust.,

p. 18, 1836-'44.

PseiulosquiJla ocnlata, Miers, Ann. and Mag. Nat. Hist. (5), v, p. 110, 1880.

There is a small specimen in the National Museum that seems to

belong to this species. It was collected by Col. N. Pike, U. S. Consul

at Mauritius (No. 5137, U.S.N.M.).

The localities for this species given by Miers are the Canaries and

Madeira.

PSEUDOSQUILLA MEGALOPHTHALMA, Bigelow.

PseudosquiUa megaJophthalma, Bi(;elow, Johns Hopkins Univ. Circ, 106, p. 101,

June, 1893.

Dlagnonls.—A Fseudofiquilla with very large triangular eyes, the cor-

neal axis being transverse ; a very long, slender dactylus on the raptorial

claw, with three teeth; a nearly heart-shaped rostrum without spines;

narrow, roundeil lateral processes on the lirst exposed thoracic seg-

ment, the lateral margins of the next two segments truncated; poste-

rior lateral spines on the^abdominal segments from the second to the

fifth, and the usual, six.spines on the- sixth segment, M^th a smaller addi-

tional one on the inner side of each intermediate spine; a crest and

eight other carinas on the telson, six marginal spines, the submedian

pair being the longest and mobile; two simple spines on the basal pro-

longation of the uropod, and ten movable spines on the exopodite.

General description.—In the collection of the U. S. National Museum
we have three ^^edmens,o{ P^iendosquiUa from Mauritius, representing

as many species. One of thescmay be identified as P. ornata, Miers,

another as P. oculata, Brulle, and the third (No. 18003, U.S.N.M.) is

a new species related to the other two, perhaps more closely to oculata

than to the other. It is easily distinguislied from both by its large

triangular eyes. The conical axis is at right angles to the peduncular
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oue, which is eight-elevenths as long as the former and equals six one-

huudredths of the total length of the body. The carapace is twenty-

two oue-hundredths of the total length and about two-thirds as wide

as it is long. The abdomen is a little wider and the telson a little nar-

rower. Its width is about equal to its length, leaving out the mobile

spines, and this is about fourteen one-hundredths of the total length.

The rostrum is of a broad heart shape, truncated at the base. It is

therefore intermediate in shape between the rostrum of P. ornata and
P. oculata. The length equals five-sevenths of the width. It covers

the ophthalmic segment completely. The carapace is relatively longer

than in P. ornata, and is perfectly smooth and without angles. The
lateral margins of the exposed thoracic segments are rounded and with-

out spines—of the first they are narrow and of the next two broad

and truncated. There is a pair of slight projections on the ventral

side of the first segment corresponding to the ventral spines in Squilla,

and there is a similarly placed pair of larger somewhat conical pro-

jections on the next segment. The abdominal segments from the first

to the fifth have each a stout spine pointing downward and backward
on the ventral median line. All but the first of these segments have

the posterior lateral angle, produced into short spines. The sixth seg-

ment has six. broad dorsal cariniie ending in stout spines, and there is

a small additional spine on the inner side of ea'ih of the regular inter-

mediate ones. There is no spine in front of the articulation of the

uropod. The. telson is most nearly like that of P. oculata. It has the

same number of carina",, eiglit besides the crest, and the basal carinte

of the submedian and intermediate spines, but while in P. oculata the

carina? of the pair next the lateral marginal pair are parallel to the axis

of the body, and point toward the intermediate spines, in this species

they are oblique and continue out to the tips of the lateral spines. The
submedian carinnB are serrated. The ventral surface of the telson is

perfectly smooth. There are no submedian denticles, two intermediate,

and one lateral one. The outer one of the two spines of the basal pro-

longation of the uropod is the longest, and is very nearly as long as the

exopodite, the distal segment of which is larger than in P. ornata. The
antenna; are much longer than in the other two species. The first

three segments of the first pair are three-fourths as long as the cara-

pace, and the flagelhe are.also of about this length. The antennary
segment bears a truncated collar-like process on each side. The
second antennne are about three-fourths as long as the first.

The antennary scale is three-fifths as long as the carapace. The
raptorial claws are very long and slender. When folded the limb

reaches from the eyes to the most posterior part of the carapace. The
pectinations are confined to the proximal half of the penultiaiate joint.

The appendages to the walking legs are linear.

Size.—Length of the body, G.8 cm.
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Locality.—The single specimen, a male, was purchased from H. A.

Ward, and it was collected at Mauritius.

PSEUDOSQUILLA LESSONII (Gu6rin).

Squilla cerisii, Gukrin, Voy. Coquille, Crust., p. 40, 1830 {S. lessonii on plate).

Squilla npinifrons, Owen, Prou. Zool. Soc, p. 6, 1832.

Squilla lei^sonii,, Milne-Edwakds, Hist. Nat. Crust., ii, p. 527.

—

White, List

Crust. Brit. Mus., p. 84, 1847.

SqniUa monoccros, Milne-Edwards, Hist. Nat. Crust, ii, p. .526, 1837.

—

Gay, Hist.

Chile Zool., Ill, Cr., p. 224, 1849.

PseudosqitiUa hssonii, Dana, Crust. U.S. Expl. Expect. ,xiii, i, p. 622, 1852.

—

Miers,

Aim. and Mao-. Nat. Hist. (5), V, p. 113, 1880.

Faeudosquilla marmor<tta, Lockington, Proc. Cal. Acad. Sci., p. 33, 1877.

A female individual is in the National Museum, collected by D. S.

Jordan at Wihningtou, Oal. (No 3081, U.S.N. M.), and several smaller

specimens were taken by the Albatross with the Tanner combination

towing- net at the surface at Surface station 29 in S. Lat. 0(P 40' 00",

and W. Long. 89° 42' 00" (No. 18481, U.S.N.M.).

Length of largest specimen, 13 cm.

PSEUDOSQUILLA STYLIFERA (M i 1 n e-E d w a,r d s ).

Figure 3 (p. 505).

Gonodactylus siijliferus, Mii.ne-Edwards, Hist. Nat. Crust., ii, p. 530, 1837.

—

Gay,

Hist. Chile, p. 225, 1849.

rseudosqiiiUa >it>/Jifcra, Miers, Ann. and Mag. Nat. Hist. (5), v, p. 112, 1880.

A specimen undoubtedly belonging to this species is in the possession

of the Johns Hopkins University, having been sent by F. W. Simonds.

It was caught by a fisherman in a gill net off Dead Man's Island, San

Pedro, Cal. This specimen corresponds exactly to Miers's description,

except that the telsoii can hardly be said to have ''8 large mar-

ginal'teeth." It has the usual six marginal spines, the submedian pair

having small movable tips, and a broad rounded denticle between the

submedian and intermediate spine on each side. (See fig. 3, ji. 505.)

An additional minute movable spine should appear on the raptorial

manus of this figure, and also a minute denticle on the outer edge of

the basal prolongation of the uropod.

The color of the living animal, according to Mr. Simouds's memoran-

dum, was violet.

The length of the body is 14.5 cm.

(Jenus LYSIOSQUILLA, Dana.

Coronis, Latreille, Encycl. M6th. Hist. Nat., x., p. 474, 1825; Crust, in Cuvier's

R^gne Anim., iv., p. 109, 1829.

—

Milne-Edwards, Hist. Nat. Crust., ii, p.

530, 1837.—Gerstaecker, Arthropoda, in Jironn's Klass. uud Ord. des Thier-

reichs, v, ii, p. 743, 1889.

Squilla (§), Milne-Edwards, Hist. Nat. Crust., ii, p. 518, 1837.

Squilla (sect, i, MaculaUt), de Haan, Fauna. .Japon. Crust., p. 220, 1849.

Lyniosqiiilln, Dana, Crust. U. S. Expl. Exped., xiii, p. 615, 18.52.—Miehs, Ann. and

Mag. Nat. Hist. (5), V, p. 5, 1881.—Brooks, Yoyage of the Challe7iger,xvi,u,

p. 44, 1886.
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Diagnosis.—Stomatopoda having the sixth abdominal segments sej)a-

rated from the telson by a movable joint; the hind body depressed,

loosely articulated, and wide; the dactyhis of the raptorial claw with-

out a basal enlargement, but with not less than five marginal teeth; no

more than four denticles, and often only one, between the intermediate

and submedian marginal spines of the telson, which is usually wider

than long; and the outer spines of the basal prolongation of the uropod

usually longer than the inner one.

Remarls.—Although the name Goronis antedates Lysiosquilla, the

latter is the proper name for this genus, because the former was used

first by Hiibuer in 181G for a genus of Lepidoptera. The species of

Lysiosquilla may be separated into two subgroups; one, corresponding

to Latreille's genus Goronis, includes those in division A and B a of the

following key. They all have small eyes and broad appendages to the

wa Iking legs. The three species in B a., however, have characters which

place them in an intermediate i)Osition between A and B &, the latter

division corresponding to Dana's genus Lysiosquilla proper, which is

characterized by the possession of large triangular eyes a*nd linear

appendages to the walking legs. Brooks has pointed out the relation-

ship between Goronis and the lower forms of Squilla.

ANALYTICAL KEY TO THE SPECIES OF LYSIOSQUILLA.

A. Telson with a transverse row of dorsal spines in addition to the marginal ones,

eyes as a rule cylindrical.

a. Dactylus of the raptorial limb with or 7 teeth.

* Five dorsal spines on the telson.

Telson with abont 12 minute submedian denticles; rostrum quadrate

with lateral angles right angles; dactylus with 6 teeth.

ACANTHOCARPrs (Gray) Miers.

The same, but dactylus with 7 teeth.

ACANTHOCARrus var. SEPTEMspiNOSA, Miers.

Telson with 12 minute sivbmedian denticles; lateral angles of rostrum

rounded; dactylus with 6 teeth; transverse markings without eye-

spots SARACINOHUM, F. Miiller.

Telson with 6 to 8 submedian denticles ; not minute, transverse markiugs,

with eye-spots on carapace and telson ; dactylus with G teeth.

BiMiNiENsis, Bigelow.
* * Seven dorsal spines on the telson.

Dactylus with 6 teeth rrazieri, Miers.

Dactylus with 7 teeth latifroxs, de Haan.

b. Dactylus with 10 or 12 teeth.

Telson with 3 dorsal spines SPiNOSA, Wood-Mason.

Telson with 8 scarcely discernible dorsal spines eusehia, Risso.

[Note.—Squilla indefensa, Kirk (1879), and Squilla iridenfata, Thomson (1882)^

are probably Lysiosquillae belonging in this section (Cf. Miers, 1880, p. 125),

while Squilla Iwvis, Hutton (1879), appears to belong in this section or the next.]

B. Telson without dorsal spines.

a. Ej^es small.

* Dactylus with 10 teeth. Eyes small, with cornea oblique and somewhat

flattened; telson with (5 margiual spines, the submedian mobile, and

on each side 7 to 9 minute submedian denticles, 4 intermediate and 1

lateral armata, Smith.
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* * Dactylus witli 12 teeth. Eyes nearly globular; telscm nearly square,

without (?) teeth or spines .scoloi'Endra, Latreille.

* * * Dactylus with 15 to IG teeth. Eyes cylindrical; telson nearly square,

with a pair of mobile submeclian spines and 10 submedian denticles.

EXCAVATKix, Brooks.

h. Eyes large and subtriangular.
' Dactylus with 5 to 7 tcetli. Telson smooth, with a slight luedian elev.ation

and 6 marginal spines, only the lateral jiair acute.

GLABRiuscULA (Lamarclc) Meyers.
* * Dact> lus with 9 to 10 strong teeth.

Hind body smooth and telson like the preceding.

MACULATA Fabricius.

Hind body with longitudinal wrinkles; sixth abdominal somite gro-

tesquely sculptured ; telson smooth miersii, De Vis.

Telson rougiiened with Hue granulations on each side of -the flattened

shield-like crest; 6 stroug and acute marginal spines; submedian

denticles fused scabuicauda, Lamarck.
* * * Dactylus with 11 teeth. Telson like the preceding, but more spinous.

DESAi's.suHKi, Stimpson.
* * * * Dactylus with 20 teeth. Telson nearly as in maculata, eyes (f ).

roLYDACTYLA, vou Martens.

LYSIOSQUILLA BIMINIENSIS, Bigelow.

LysiosqmUa J>imi)densis, Higelow, .Johns Hopkins Univ. Circ, 106, p. 102, 1893.

Diagnosis.—A Lysiosquilla having cyliudrical eyes; teeth on the

dactylus of the raptorial claw, the terminal one the strongest; broadly

ovate appendages on the first 2 pairs of pleopods and strap-shaped

ones on the third pair; a nearly quadrate rostrum with a median spine;

a smooth carapace without angles ; the angles of the segments of the

hind body rounded, except the posterior lateral angles of the sixth

abdominal segment, which are produced into spines; a long spine curv-

ing backward on the anterior edge of the articulation of the uropod; a

transverse row of 5 dorsal spines on the telson, and marginal spines,

the submedian pair being mobile; on each side 3 to 4 submedian

denticles, not minute, 4 intermediate and 1 lateral one.

General description.—This species from the Bahamas may prove to

be identical w^ith the Australian L. acanthocarpus, but Miers does not

mention the very striking coloring of our species, and the raptorial

claw and the telson seem to differ.

The body (fig. 4) is rather fiat, generally smooth, and somewhat

loosely put together. The carapace and the exposed thoracic region

each occupy a little less than one-fifth the total length of the body.

The width of the carapace is about seventy-ftve-ninetieths of its

length on the median line, while this is equaled by the greatest width

of the abdomen. The length of the telson is three-sevenths its width

and one-third the length of the carapace. The eyes are small and

cylindrical and their bases are covered by the rostrum. The latter is

nearly square and has a sharp median s])ine that leaches forward to

the proximal edge of the corneal parts of the eyes. The carapace has
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rounded anterior and posterior lateral lobes. The cervical suture is

faintly marked on the outer side of each of the two longitudinal sutures.
The exposed thoracic and first five abdominal segments are devoid

of carinaj or spines. The sixth abdominal has a short spine at each
of its posterior lateral angles and a larger spine curved backward in

front of the articulation of each uropod (fig. 5). The telson is per-

fectly smooth except for a transverse row of five spines on the dorsal
side near the posterior margin (figs. 4 and 0). The mobile submedian

Fig. 3..

PSEIDOSQUILLA hTVLIFERA.

Drawn l)y W. F. Sirnonds. About hall natii

Fin. 4.

LYSIOSQUILLA BIMINIENSIS.

About twice natural sue.

pair of marginal spines are placed a little toward the ventral side and
are curved upward (figs. 5 and 6). They are not much longer thau
the adjoining denticles. Judging from Miers's figure, the marginal

spines in our species as well as the submedian denticles are consider-

ably larger than in L. aca7ithocarpus, and there apjiears to be no median
sinus in the latter species, while there is a small one in the former.

The basal segment of the uropod (fig. 5) bears two stout spines, of

which the inner is much the longer. The endopodite is cleaver-shaped.
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The distal segment of the exoi^odite exceeds in length the proximal

segment, wliich bears six movable spines. Tlie antenna^ of the first

pair are about equal to the carapace in length. The three basal seg-

TELSON AND riiOPODS ()!•• LYSIOS'.JUILLA lilMINIKNSIS.

Seen IVoni Ijeli.w. Five tirjie* iiiitiu;il siv.e. m — Mcivable spine.

one-third as Ions; as the

sai'al

--- aT

ments do not reach ninch beyond the eyes. The antennary somite is

armed with a pair of sharp lateral spines. The second antenna^ are

about as long as the first. The antennary scale is very snuill, about

carai)ace. The raptorial limbs are well

develojied, but are not very long (tig. 7).

The carpus has a simple ridge on its an-

terior side ending distally in a spine.

The man us is stout and bears fonr movable

spines. The dactylus is slender and grace-

ful. The terminal spine is much larger

than the other five but the one next to it is

not very small, as it is in L. acanthocarpus.

The appendages to the first two pairs of

walking legs are almost circular in outline,

while they are strap-shaped on the next

])air.

Color.—The coloration of this species is

peculiar and characteristic. The ground

color is an opaque white and this is

marked by transverse bands, one on the

rostrum, two or three on the carapace, and one on each of the segments

posterior to it (fig. 4). On one of my two siiecimens, a male, these bands

were fawn-colored, on the other one, a female, they were pink, and in

addition to this fawn color or ])ink, as the case nn'ght be, the band was

marked by a fine dark reddish brown stippling. In both specimens

Fig. C.

SIDE VIEW OF TELSON OP LYSIO
SyUILL.V BIMINIENSIS.

Alxuit 4^j tinie-s natural size.

tl.—Dorsal median spine.

»i.—Siibinedian mobile spine.

l.— Lateral spine.

6 ak/.— .Sixth aiido-ninal somite.

n-Anus.
w.— Uropod.
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the posterior lateral lobes of the carapace are bordered by a narrow

band of deep black, separated from the rest of the carapace by a similar

band of bright lemou yellow, form-

ing conspicnous eye-spots. There

are also two pairs of yellow and
black stripes on the last thoracic

and on the fifth abdominal segments

bordering the posterior margin for

some distance inward from the

angle, and the telson has a pair

of black eye-spots edged in front

with yellow, one on each side of the

median line, iust iu front of the
I'M"-. 7.

dorsal spines. All except the black
, . , i • 1 1 1 LEFT KAPTORIAL CLAW oF FEMALK LYSIOSQUILLA

markings wash oat m alcohol. blminiensis.

>SV^r.—Length of body, 4.8 cm. Aho,., 4-, time, ,«,...! si,.e.

Locality,—Two S])ecimens, a ^ ramus, m. m:,„.,s. ,/. i);„tyiu«.

male and a female, were fonnd

by me in a bnrrow in the sand at Nixies' Harbor, Bimini Islands, Baha-

mas (No. 17999, U.S.N.M.).

LYSIOSQUILLA ARMATA, S m i t li

.

LijuiosqitiUa nrmata, .Saiitii, Proc. U. S. Nat. Mus., in, 1881, p. 41.3.

The collection contains a female and a mutilated male from the

stomach of a flounder. They were dredged by the U. S. Fish Commis-

sion steamer Fish Hawl-., at stations 124:7 and 1251, southwest of Gay
Head, Martha's Vineyard, at a depth of 27 and 17 fathoms, bottom santl

(No. 12787, U.S.X.M.). Although these specimens were identified by

Prof. Smith himself, as shown by the label, they differ somewhat from

his description. The eyes in both s])ecimens are not large and are only

a little more than half as broad as the rostrum. The posterior part of

the body of the male is destroyed, but in the female the posterior mar-

gins of the fourth, fifth, and six abdominal segments and the lateral

margins of the telson iu front of the lateral spines are smooth, entirely

devoid of the slender spines or spiuules described by Smith. It may
be that the possession of these spiuules is a sexual character of the

male. The telson of the female has six well-developed marginal spines,

the submediau jiair being very slender and mobile. There are seven to

nine very small submediau denticles on each side, four intermediate

ones, two of them being very large, flattened, and rounded iu ontline?

and two others alternating with them, being very small and acute, and

there is one small lateral denticle on each side. The rostrum is tipped

with a small spine.

Size.—Length of body, 5.8 cm. Width of rostrum, ,3 mm. Length

of corneal axis of eye, 2 mm.
;
peduncular axis, 2.5 mm.
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LYSIOSQUILLA GLABRIUSCULA, Micrs.

? SquiUa ffJahriuscnla, Lamarck, Hist. Anini. sans Yert., v., p. 188, 1818.

—

Latrkille, I']iuyel. Metl*. Hist. Nat., x, p. 470, 1825.

—

Milne-Edwards,
Hist. Nat. Crust., ii, p. 519, 1837.

Squilla rlttaia, Milne-Edwards, Hist. Nat. Crnst., ii, p. 519, 1837.

—

White, List

Crust. Brit. Mus., p. 83, 1847.—Gibbes, Proc. Amer. Assoc, p. 199, 1850.

LysiosquiUa glabrinscula, Miers, Ann. and Mag. Nat. Hist. (5), V, p. 7, 1880.

There are two specimens of this species ia the National Museum, col-

lected by Br. Whitehurst at (xardeu Key, Tortugas, Fla. (No. 2052, U.

S.N.M.). They are a male and a female; the latter is the larger and

is 21.3 cm. long. The dactyli of the raptorial claws of the male have

six very long teeth. The female, on the contrary, has but three very

short lateral teeth in addition to the long terndnal one.

LYSIOSQUILLA MACULATA (Fabricius).

Squilla arenaria, Rumph, Amboin. Earit., p. 6, 1705.

Squilla maculata, Fabricius, Ent. Syst., ii, p. 511, 1793.

Cancer (Mantiit) arenarius, HERiiST, Nat. Krubbeu u. Krebse, ii, p. 96, 1796.

LysioKquilla maculaia, MiERS, Proc. Zool. Soc, p. 138, 1877; Ann. and Mag. Nat.

Hist. (5), V, p. 5, 1880.—Br<)oks, Voy. of the Challenger, xvi, ii, p. 45, 1886.

This s])ecies is represented by three specimens in the National Museum,

a male collected by Dr. William H. Jones, U. S. Navy, of the U. S. S.

Wachusett, at Tawhae, Marquesas, in 1884 (No. 6593, U.S.N.M.), and

a female collected by A. B, Steinberger at Samoa (No. 5148, U.S.N.

M.). The latter is 30 cm. in length and exhibits the same peculiarity of

the raptorial claws tliat Miers describes. The dactylus has a stout ter-

minal tooth and seveu or eight very small lateral teeth. Tlie third

specimen (No. 3392, U.S.N.M.), also collected by Steinberger, is the

raptorial claw of a male from Samoa and exhibits ten well-developed

teeth (including the terminal one) on the dactylus. This is evidently a

true case of sexual dimorphism.

LYSIOSQUILLA SCABRICAUDA (Lamarck).

Squilla scabricauda, Lamarck, Hist. Anim. sans Vert., v, p. 188, 1818.

—

Latreillr,

Encycl. Mdth. Hist. Nat., x, p. 470, 1825.

Squilla hoeveni, Herklots, Addit. Fann. carcin. Afric. Occident., p. 17,1851.

Lysiosquillainornata, Dana, U. S. Expl. Exped., xiii, Ci'ust., i, ji. 616, 1852.

LyHioxquilla .scobricauda, MiERS, Ann. and Mag. Nat. Hist. (5), V, p. 7, 1880.

There are two specimens, a female and a young male, in the Museum,

collected by Henry Hemphill at Johns Pass, Fla. (No. 6471, U.S.N.

M.), one male specimen collected by D. S. Jordan at Key West, Fla.

(No. 14112, U.S.N.M.), a female from Galveston, Tex. (M. Wallace,

No. 2268, U.S.N.M.), and another from Pensacola, Fla. (Silas Stearns,

No. 5150, U.S.N.M.), and a male collected by James D. Dana at Eio de

Janeiro (No. 2115, U.S.N.M.). The dactyli of the raptorial claws seem

to be a httle smaller in the females than in the males, but there is

nothing like the difference seen in L. glabriuscula and L. maculata.
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Genus SQUILLA, Fabricius.

SquiUa, Fabricius (part), Ent. Syst., ii, p. 511, 1798.—Latkeille (part), Hist.

Nat. Crust., VI, p. 271, 1803; Encycl. Mcth. Hist. Nat., x, p. 467, 1825.—

Lamarck (part), Hist. Auim. sans Vert., v, p. 186, 1818.

—

Milxe-Edwards
(part), Hist. Nat. Crust., ii, p. 517, 1837.

—

de Haan (part). Fauna Japon.
Crust., p. 220, 1849.—Dana, Crust., U. S. Expl. Exped., xiii, i, p.615, 1852.—
MiERS, Ann. and Mag. Nat. Hist. (5), v, p. 16, 1880.—Brooks, Voyage of the

Challenger, xvi, ii, p. 23, 1886.

—

Gerstaecker, Bronn's Klass. n. Ord. des
Thier., v, ii, p. 742, 1889.

Chlorida, Eydoux and Souleyet, Voy. de la Bonite, Zool., i, Crust., p. 264, 1841.

ChlorideUa, Miers, Ann. and Mag. Nat. Hist. (5), v, p. 13, 1880.—Gerstaecker,
Bronn's Klass. uud Ord. des Tliier., v, ii, p. 743, 1889.

Diagnosis.—Stomatopoda having- the telson attached to the sixth

abdominal segment by a movable joint ; the hind body depressed and
wide; the dactylus of the raptorial claw with usnally not more than
six teeth; as a rule, more than four intermediate denticles on the

telson, which is usually longer than wide; and the inner basal spine

of the uropod the longer of the two.

Bemarlcs.—This is by far the largest and most diversified of the

genera of Stomatopoda. I have followed Brooks in including within
it the old genus ChlorideUa (Eydoux and Souleyet) Miers, the chief char-

acteristic of which is the shape of the eyes. The species that Miers
referred to are contained in division B a of the following key, but no
sharp line can be drawn between these and those species having the
small eyes (e. g., S. duhia), which have been placed in different divisions

of the genus, where many other characters indicate that they belong.

ANALYTICAL KEY TO THE SPECIES OF SQUILLA.

A. Submedian spines of the telson with movable tijis.

a. Submedian carina' absent or obsolete on the first five somites of the abdomen.
* Dactylus of the raptorial limb with 4 teeth, including the terminal one.

Lateral process of the fifth thoracic somite very short and acute ; no keel

on the telson quadkidens, Bigelow.
Lateral process of the fifth thoracic somite broad, curved slightly for-

ward, and blunt; telson with a keel polita, Bigelow.
** Dactylus with 5 teeth. Lateral process of the fifth thoracic somite flat-

tened antero-posteriorly, short, straight, and blunt.

desmarkstii, Risso.
*** Dactylus with 10 teeth, Telson nearly smooth, with d'enticles 13, 18, 1.

gkacilipes, Miers.

6. Submedian cariuiP present on all abdominal somites, except the telson.

Dactylus with 4 teeth; 5 longitudinal crests on the telson miles, Hess.
Dactylus with 7 to 9 teeth; telson with crest and keel, and curved lines of

pits; denticles 0, 10-li, 1 armata, Milne-Edwards.
B. Submedian spines of the telson with immovable tips.

a. Hind body without submedian carinic except the sixth abdonnnal somite;
eyes small.

a'. Raptorial dactylus with 4 teeth.

*Anterior lateral angles of the carapace rounded. rotundicauda, Miers.

**Anterior lateral angles of the carapace produced into spines.

Rostrum semioval micropiithalma, Milne-EdAvards.
Rostrum emurginate latreillei, Eydoux and Souleyet.
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«". Dactylns with 5 teeth.

Rostinm wider than long.

CHLORiUA, Brooks. [=? DEC(>RATA, Woofl-Mason.]

rt'". Dactj'lns with fi teeth, eyes nearly cylindrical.

Telson Avith crest and obsolete curved lines of ])its ; denticles 0, 6-7, 1.

LATA, Brooks.

Telson with 4 or 5 carinjc on each side of the crest ; denticles 4, 8, 1.

FAsciATA, de Haan.

b. 8 distinct carinie on the first 5 abdominal somites, the dorsal surface of the

telson on each side of the crest either smooth or marked by

symmetrically curved lines of pits.

h' . Lateral process of the fifth thoracic somite on each side a single spine, a

pair of veuti'al spines also present.

1. Eyes small.

Eye stalk dilated; lateral spine of the fifth thoracic somite promi-

nent, flattened dorso-ventrally, and acute; denticles on tel-

son 1-3, 3-4, 1 DuniA, Milne-Edwards.

Eyes triangiihir, stalk not dilated; lateral spine of the fifth thoracic

somite short, flattened antero-posteriorly, and blunt; den-

ticles on tlie telsou 3-4, 8, 1 pakva, Bigelow.

2. Eyes large and triangular.

* Dactylns with 4 teeth. Denticles on the telson 12, 12, 1.

LEi'TOSQUiLLA, Brooks.
* * Dactylns with 5 teeth.

Lateral spine of the fifth thoracic somite straight and acute.

DUFKESNII (Leach), Miers=rRASiN()Li>'EATA (Dana), Ives.

Lateral spine of the fifth thoracic somite longer and slightly

curved prasinolineata (Dana ?), Bliers.

Lateral spine of the fifth thoracic somite strongly falcate and
acute SCORPIO, Latreille.

* * * Dactylns with 6 teeth.

Corneal and i)eduncular axes of the eye at riglit angles; lateral

spine of the fifth thoracic somite short, straight, and acute;

denticles on the telson ,5-6, 11-12, 1 mant( udea, Bigelow.

Corneal and peduncular axes of the eye nearly at right angles;

lateral spine of the fifth thoracic somite curved forward and

acute; marginal spines of the telson enormously developed

in the males; denticles 3-4, 5-7, 1 aculeata, Bigelow.

Corneal and peduncular axes of the eye distinctly oblique to

one another ; lateral spine of the fifth thoracic somite curved

forward and acute; no thickening of the telson in males;

denticles 4, 6-8, 1 empusa, Say.

' JL/ateral spine of the fifth thoracic somite straight and acute,

margin of telson slightly thickened in males ; denticles 3 or

4, 8-11, 1 mantis, Latreille.

L.ateral spine of the fifth thoracic somite spatuliform, other\.ise

like S. maniis nehi.ecta, Gibbes.

Lateral spine of the fifth thoracic somite curved forward and
acute; margin of the telsou much thickened in males, the

thickening being interrupted on the outer side of each of

the 6 marginal spines; denticles 5, 10-11, 1-2.

panamensis, Bigelow.

Lateral spine of the fifth thoracic somite very strongly curved

forward; marginal thickening on the telsou of the males

continuous between the intermediate spines; denticles 4-6,

10-13, 1 intermedia, Bigelow.
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Males witli a continuous tbickeuiu<;- all around the outer margin

of the telson ; keel produced into a sharp spine; denticles 5

to 7, 15-19, 1 liiFOHMis, Bigelow.

* * * " Dactj^lus with 8 teeth. Manus of raptoriallimb -with numer-

ous immobile marginal spines raphidea, Fabricius.

b". Lateral processes of tlie fifth thoracic somite bilobed; no A-entral spines

on this somite.

1. Eyes small. Median carina of the carapace deeply bifurcated.

NEPA, Latreille.

2. Eyes large.

* Dactylus with 5 teeth. Lateral processes of the sixth and seventh

thoracic somites bilobed . . ..liClXQUEDEXTATA, Brooks.

* * Dactylus with 6 teeth.

Lateral processes of the sixth aud seventh tlioracic somites

bilobed affinis, Berthold.

Lateral processes of the sixth and seventh thoracic somites not

bilobed, posterior lateral angles of the carapace simply

rounded alua, Bigelow.

Lateral processes of the sixth and seventh thoracic somites not

bilobate, posterior lateral angles of the carapa«e project as

rather prominent lobes l.evis (Hess) de Man.

c. Eight or more cariu;e ou the first 5 abdominal somites, the dorsal surface of

the telson marked by carina' in addition to the median crest

aud the carinte at the bases of the marginal sj>ines aud
denticles,

o'. Eight abdominal carina\
' Dactylus with 3 teeth. Telson with 1 carina on each side of the

crest FEKUSSACii, Eoux.
* * Dactylus with 6 teeth. Telson with 10 carin;e on each side of the

crest RUGOSA, Bigelow.

c". More than 8 abdominal carin;p.

* Dactylus with 5 teeth.

Nine carina* on the hind body sufplex, Wood-Mason.

A'ery many carina- on the hind body ; lateral processes of the exposed

thoracic somites bilobate MI'lticarixata, White.
* * Dactylus with 6 teeth. Hind body with 5 median and 6 lateral

carina' ; lateral processes of the exposed thoracic somites

bilobed COSTATA, de Haan.

SC^UILLA QUADRIDENS, Bigelow.

Squilla quadrideiiti, BitiELOW, Johns Hopkins Univ. Circ. 106, p. 100, 181)3.

Diagnosis.—A Sqiiilla Avitli small triangular eyes liaviug the corneal

axis sliglitly shorter than the peduncular and somewhat oblique;

dactylus of ra^jtorial claw short, with four teeth ; rostrum nearly Hat

and ovate; carapace without carinoe except at the posterior lateral

angles, which are rounded, anterior lateral angles nearly right angles

and subacute; exposed tlioracic segments without sudmedian carina3,

lateral process of the first very short and acnte, of the second and of the

third broadly rounded; without siibmedian carinte on abdominal somites

except the sixth ; telson having a low crest ending in a spine and shal-

low symmetrically curved furrows on each side, no ventral keel, six

marginal spines, the submedian with mobile tips, and between them
on each side four to five subnjedian teeth, sis: to eight intermediate, and
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one lateral; uropod having four to five movable siiiiies on its outer edge;

its basal prolongation with six long teeth on its inner edge and a large

rounded lobe on the outer edge of the inner spine.

General description.—Unfortunately this species has to be described

from a single small specimen. The general form of the body is flat

tened and rather compact. The greatest width of the abdomen equals

the length of the carapace and one-fourth of the total length of the

animal, measured from the anterior extremity of the ophthalmic segment

to the base of the median marginal sinus of the telson. The greatest

width of the carapace equals nine-elevenths of its! ength. The antero-

lateral angles of the carapace are slightly less than right angles and

are without spines, while the posterior corners form rather prominent

rounded lobes. The only carime on the carapace are an incompletely

circular marginal carina at each posterior lateral lobe and within this

a short longitudinal carina representing the posteiior portion of the

lateral catiiiia of some of the other Squilke. The exposed thoracic

segments have well-marked intermediate carinte. The lateral si^ines

on the first segment are compressed antero-posteriorly and are distinct

from the ventral ones, which are acuminate and bent slightly forward.

The sixth abdominal segment is the only one that bears a pair of

submedian cariiicC ; all the others have well-marked intermediate, lateral,

and marginal carinas All six carinje of the fifth and sixth segments

end in spines. There are no spines on the sixth segment in front of

the articulations of tlie uropod.

The width of the telsou at its base nearly equals the length of the

sixth abdominal segment and the telson taken together. The telson

has six prominent marginal spines without a trace of an additional

anterior lateral pair. The submediau spines in this specimen do not

have movable tips, but microscopical examination shows articulations

which indicate that they did possess movable tips, which have been

broken oft". The marginal teeth are long and sharp. The upper sur-

face of the telson is ornamented by a longitudinal crest ending pos-

teriorly in a spine and about five shallow furrows running from the

crest outward and backward to the posterior margin. There are also

some irregular furrowings near the lateral margin. There are faintly

marked carinjB at the bases of the marginal spines, the lateral pair

being continued forward along the margin to the base of the telson.

The ventral surface is very faintly marked by furrows corresponding

to the dorsal ones. The uropod has the two joints of the exopodite

of equal length; on the external edge of the first joint there are five

movable spines. The remarkable teeth on the inner edge of the pro-

longation of the basal joint are long and slender.

The eyes of this animal are rather small. The corneal region is

elongated and slightly bilobed. The corneal axis nearly equals fourteen

fifteenths the peduncular one, and is set somewhat obliquely to it.

The peduncle is not dilated and is much narrower at its base than the
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corneal region, so that the eye as a wliole has a triangular outline.

The ophthalmic segment bears a truncated process at the base of each

eye.

The antennjB of the first pair are long, equaling about half the

length of the body. Tlie marginal spines of the first body segment are

acuminate. The second antennie are about two-fifths as long as the

first. The antennary scales of this specimen have been lost. The
ra})torial claw when folded does not reach to the posterior margin of

the carapace. The carpus has no spines. The dactylus is short and
its outer margin has a simple curve broken only near the articulation

by a small tubercle. It bears four slender teeth, of which the proximal

one is much smaller than the others. The appendages of the walking

legs are linear.

Color.—The alcoholic specimen is marked by a few dark x^igment

cells arranged symmetrically on the carapace and hind body.

Size.—Total length, 22 mm.
Loccdiiy.—The type specimen was taken by the Alhafroi^s in 188G,

with a trawl at a depth of 20 fathoms, in N. Lat. 20° 5' {)" and W.
Long. 80° 15' 0", oft' Key Largo, Fla. ; bottom, coral sand. (No. 11547,

U.S.N.M.)

Eemarl:s.—It is with considerable hesitation tluit I found a new spe-

cies upon this single specimen, wliich very closely resembles the next

species, 8. poUta. I should have placed it in that sjiecies if I had not

been able to compare it directly with a specimen of the same size.

Such a comparison showed that in this species the eyes are smaller

and the thoracic segments much wider, and tliere is an entire absence

of the keel on the telson which the other possesses.

SQUILLA rOLITA, Bii^elow.

Sqiiilla poJ'da, Bigelow, Johns Hopkius T'niv. Ciiv., 88, 1801.

Diagnosis.—Eyes of medium size, triangular; dactylus of raptorial

claw with four teeth; rostrum ovate without carinje; carapace without

carina^, excej^t on posterior lateral lobes, which are rounded, cervical

suture obsolete on the median line, anterior lateral angles acute; lateral

spine of the fifth thoracic segment broad, blnnt, and curved forward,

lateral margins of the next two segments rounded; hind body without

submedian carina' except the sixth abdominal segment; telson with a

dorsal crest and ventral keel and a few curved lines of pits on each

side; six large marginal sj)ines, the submedian pair having movable

tips, and on each side of the median sinus two to three submedian
denticles, nine to twelve intermediate, and one lateral one.

General description.—This species is closely related to S(inilla cles-

marestii, Eisso, and has many points of resemblance to aS'. arinafa. The
body is well arched, but somewhat less compact. The carapace is

longer than the exposed thoracic segments, and a little less than half

as long as the first six abdominal segments and about twice as long as

Proc. N. M. 91 33
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the telson. Tlie wliole dorsal surface of the animal has a highly pol-

ished, appearance tliat suggested the name which I have given to the

species. The rostrum is ovate, witliout cariuiii, and it covers the first

antennary segment. The carapace has a polished surface and is devoid

of carina^, exccj)t on tlie posterior lateral lobes, where the intermediate

and lateral carin.e are present. The i)Osterior median tubercle is obso-

lete. The cervical suture is obliterated for some distance on each side

of the median line. The anterior lateral angles are short, acute spines.

The posterior lateral lobes arc evenly rounded. The distance between

tbe {interior lateral angles eijuals twice the length and exceeds half the

posterior width. The carapace differs from that of i^. (irmaia chietly in

the disappearance of the cervical suture on the niediau line and in the

small depressed anterior lateral spines.

The exjiosed thoracic segmeiits have no submedian carinse, but the

intermediate carinas are prominent. The ventral spine of the lifth seg-

ment is elongated, curved forward, and acute. The lateral process is

broadly tlattencd dorso-ventrally, slightly curved forward, and blunt.

The margins of the next two segments are broadly rounded and without

spines. Submedian cariuii^ are entirely absent in the abdomen, except

on the sixth somite. Intermediate lateral and marginal carina) are well

marked and end in spines, except in the first tAvo abdominal somites,

where there are no spines.

The telson (fig. 8) is relatively smaller than in S. <lesniarcstii, and

is much wider- than long. There are C long and sharp marginal

spines, each having at the base a slightly

raised carina; the, spines of two outer i)airs

curve somewhat toward the median line. The
submedian spines are jointed, and the mova-

ble distal part is longer than in /S'. desmarestii.

The denticles are long and acute and extend

along the outer edge of each submedian spine

nearly to the joint. There are no anterior

lateral carina'.

The crest has a sharp edge and vine^ rather

abruptly from the general surface. It is in-

terrupted by a depression near its anterior
Three times natun.i sr.e.

^^^.^^ ^^^^-y -^^ postcrlor cud Is exteudcd into a

long acute spine. The dorsal surface of the

telson is polished, as in iS. desmarestii, but in this species thercare dis-

tinct symmetrically curved depressed lines and sonu) shallow circular

pits, showing in a rudimentary condition the same sculi)turing fonnd
in *S'. mantis and its allies. The ventral surface is smooth except for

obsolete curved depressed lines and a long prominent keel.

The eyes are of moderate size. The corneal i»ortion, which is slightly

constricted in the middle, is about equal, not longer, than the interior

margin of the eye, and its long axis is at an angle of about 45^ to the

Fig. 8.

TELSON OF SQUILI.A I'DLITA.
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Jong axis of the eye stalk. The anterior process ofthe segment is acute.

The lateral processes are broatl, flat, ;md truncated.

The first antenujii equal in length the distance from the end of the

rostrum to the posterior oud of the thorax.

The second antenna', reach to al)out the base of the flagella of the

first pair. Tbe exopodite is small.

The distal joints of the r;i})torial lind) are short. The dactylus has

four curved teeth and has a well-niarked tubercle on the outer edge close

to the articulation, T!ie iiianus bears three movable spines, the middle

one being nuich the smallest. The carpus has one blunt spine on the

anterior side.

The prolongation of the ])asal joint of the uropod is not deeply ser-

rated on tlie inner edge, bat simply undulating. The inner i)rocess of

the i)rolongation is not twice as long as the outer one and bears on its

outer side at about the middle of its length a very conspicuous rounded

tooth. There are five movable spines on the exopodite.

No secondary sexual differences appear.

Color.—An alcoholic specimen is marked in a way very similar to 8.

mantis except on thetelson. There is a dark V-shaped spot at the end

of the crest of the telson, and lines of pigment cells follow the line of

pits.

Size.—The largest specimen is 6.3 cm. in length and the smallest 2.2

cm.

Locality.—All the si^ecimens in the collecticm were takisn by the Alba-

tross; two males and one female from Santa Rosa Island, California

(Xo. 18494, U.S.K.M.), one small male from off Abreojos Point, Lower
Cailfornia (No. 18475, U.S.N.M.).

SyriLLA DESMAKESTII, Risso.

Sqidlla (lesmarestii , Risso, Crust. <le Nice, p. 114, 1816.

—

Miers. Ann. and Mag.
Xat. Hist. (5) ^^ p. 28, 1880.

There aie two males in the collection from the Channel Islands con-

tributed by Edward Lovett, Esq., of London, England (No. 6542, U.S.

N.M.). Miers fails to mention the eyes in his description. They are

triangular, but sujall as comitared with a specimen of S. panamensis, for

example, of the j-anie size.

SQUILLA ARAIATA, M i 1 n e - E d w a r d s .

SqiiiUa armata, ?Milne-Ei)Waiu)S, Hist. Nat. Crnst., II, p. 521, 1837.— ? Gav, Hist,

de Cbile, Zool. ui, Crust., p. 22a, 1849.—MiERS, Ann. and J\lag. Nat. Hist. (5)

V, p. 26, 1880.—BiGKi.ow, .Johns Hopkins Univ. Circ, 88, 1891.

Diagnosis.—Eiyes large, triangular; dactylus of the raptorial limb
wath seven to nine teeth; rostrum narrowed in front with a slight

median elevation; carapace with median carina obsolete or entirely

absent, intermediate and lateral carin;e present (mly on the posterior

lateral lobes, anterior lateral angles produced into acute si)ines; lateral
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spines of the fifth thoracic segmeiit narrow, straight, and acute, the

lateral processes of the next two segments broadly rounded and pro-

duced into spines that point backward; eiglit carinoe on the abdominal

segments; telson witli a crest and a keel and a series of curved lines

of pits on each side, six marginal spines, the submedian pair with

movable tips, no su1)metUan denticles, ten to eleven small intermediate

ones, and one lateral one.

General description.—The carapace is twice as wide behind as it is

in front. The exposed part of thorax is as long as the carapace; and

the abdomen, leaving out the telson, is twice as long. The abdomen is

about the same width for its whole length. The telson is about as

long as wide.

The rostrum is triangular, a little wider than long. The apex is

blunt and rounded. In one specimen the apical margin is indented so

Fig. 9.

TELSON AND UROPODS OF SQUILLA ARMATA.

Twice natural size.

sal prolonpation of uropod.
—Intermediate and lateral marginal spines.

, Ic, cm.—Submedian, intermediate, lateral, ami ninrginal

as to have four short teeth. The median and marginal carina? are

obsolete or entirely absent, and the dorsal surface is smooth except for

a shght roughness in old specimens.

The carapace has generally a smooth, polished appearance. There is

a well-marked transverse suture, but it makes only a slight depression

across the median line. The posterior lateral lobes are evenly rounded,

not angled.

Tlu^ exposed thoracic segments possess subme<lian and intermediate

carina'. The fifth segment has a i)air of short and acute ventral spines

and a ])air of mucli longer lateral processes that are straight, evenly

tapering, and sharply acute.

On the lateral margins of the next two segments there is no trace of

an anterior lobe. The marginal i)rocess is evenly rounded to the
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posterior lateral edge where it is suddenly produced into a sharp spine

directed backward and outward.

The segments of the abdomen, except the sixth, and the telson are

all provided with submedian, intermediate, lateral, and marginal cuTinse

;

the latter are absent in the sixth segment. All the carinse end pos-

teriorly in sharp spines except the submedian ones in the first five

segments. In the posterior margin of tlie fifth segment on each side,

half way between the submedian and intermediate carinae, there are

from one to four spines grouped together.

The telson (lig. 9) has little or no indication of an anterior lateral

carina or spine. The submedian spines are jointed so that they have

each a short and acute movable tip. The ventral surface has a keel

which is deepest just posterior to the anus. The rest of the surface .is

smooth except for an obsolete series of curved lines corresponding

with those of the dorsal surface. Between the submedian spines the

margin is divided by a deep median sinus into two rounded lobes very

much as in H. lata, and there are no teeth present except sometimes

very minute dentations on the posterior edge. Between a submedian
and intermediate spine there are ten or eleven conical teeth and
between each intermediate and lateral spine there is one. These are

very small elevations at the base of each tooth and spine.

The eyes are triangular, the corneal portion equals in length the

distance along the inner edge of the eye from the.anterior end of the

corneal part to the anterior edge

of the hard part of the stalk.

The median process of the ocu-

lar segment is subacute. The
lateral processes are rounded
laterally, but the anterior mar-

gin of each gives rise to a stout,

straight, rounded spine which
points forward and slightly out-

ward opposite the inner edge of

the eye. The first antenna* are

nearly as long as the carapace

and exposed tlioracic segments
taken together. The antennary

segment bears a pair of stout

lateral processes curved forward and sharply acute.

The flagellum of the second antenna does not reach quite to the base
of the flagellum of the first antenna.

The raptorial claw (fig. 10) is stout. The dactylus is armed with

seven to nine teeth, rarely six. There are three movable si^ines and a

row of pectinations on the nuinus as usual. The anterior edge of the

carijus has one tooth- like projection.

Fig. 10.

RAPTORIAL CLAW OF SyUILLA ARMATA.

Nearly three times n.-itural »ize.
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The iiropods (fig'. 9) are very much as in 8. panamrnsis. In general

the spines are more conspicuous, except the outer one of the proh^nga-

tiou of the basal joint, which is not half so long as the inner one. The

small tooth (large in small specimens) is beyond the middle of the

spine. Tlie two joints of the exopodite are equal in length and the

first one bears on its outer edge seven movable spines. The endopodite

is narrowly spatulate, relatively a little broader than in aS\ jyinamcnsis.

There are no secondary sexual diiferences and no peculiarities of

coloring in my specimens.

This species conforms to Miers's descripti(m of S. (tniKttti in every

essential point tliat he covers.

Size.—The largest specimen in the collection is 12.2 cm. in length.

Most. of the specimens, however, are smaller, abont G cm long.

Locality.—This collection of specimens consists of a good number of

both sexes from four stations off the coast of Patagonia, viz., station

27G0, off the Gulf of St. George (Xo. 18470, U.S.N.IM.); station 2787,

off Port Otway (No. 18472, U.S.N.M.); station 2783, off the west coast

of Patagonia (Ko. 18505, U.S.N.M.); and Island Harbor (Xo. 18471,

U.S.N.M.), the depth being from 51 to 122 fathoms.

SQUILLA DUBIA (Milne- E d w a r <l s ? ) M i e r s .

Squilla mantis, Desmauest, Consid. Cru^it., p. L'50, 1825.

SquiUa (liibia,f Milne-Edwards, HLst. Nat. Cnist. ii, p. 522, 1837.— ? Gibbes,

Proc. Am«3r. Assoc, vi, p. 200, 1850.

—

Mieus, Ann. and Ma,<i,-. Xat. Hist., (5)

V, p. 24, 1880.

'? Squilla rulyrolineatu, Dana, Crust., V. .S. Expl. Exped., xiii, i. p. 618, 1852.

—

VON Maetens, Arch. f. Natur<jesch., 37, p. 144, 1872.

The National Museum possesses three si)eciniens of this species, a male

collected, by Dr. G. H. Macon, at Savannah, iU\. (So. 2524, TT.S.N.M.),

a young male collected by C. C. Leslie, Charleston, S. C. (jSTo. 3139,

TJ.S.N.M.), and a female found by Dr. W. II. Jones, U. S. Navy, in a

salt lake near Guayaquil, Ecuador (No. 14113, IJ.S.N.jM.).

The specimen from Savannah corresponds exactly to Miers's descrip-

tion. The lateral spine of the first ex])osed thoracic segment is straight

in front but rounded behind. In the Charleston specimen it is curved

forward a little as in S. empvsa.

The specimen from Guayaquil is practically identical in form with

the one from Savannah, except that there are one or two more denticles

on each side of the telson. A character common to these specimens,

and not mentioned by Miers, is the shape of the eyes. They are very

small. The eye stalk is dilated in the middle and the corneal axisiof

the eye, while oblique, is shorter than the peduncular one.

SgUILLA PARVA, lligelow.

Squilla parva, Bigklow, Johns Hopkins Univ. Circ, 88, 1891.

DiagnoHis.—Squillae with narrowly triangular eyes, the corneal part

being shorter than the total length; dactylus of the raptorial claw

having six teeth; triangular rostrum rounded anteriorly and provided
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with median and raargiual cariium; five cariiue on the carapave, its

anterior Literal angles produced into si)ines and posterior corners

evenly rounded; lateral process of the fifth thoracic se.ument very

short, flattened antero-postcriorly and obtuse, of the sixth and seventh

without spines and rounded; submediau carina on all segments of the

hind body behind the first exposed thoracic; the telson ornamented

dorsally by a crest and curved lines of pits, and having- six marginal

spines and a pair of anterior lateral carin.e, and on each side three to

four submediau teeth, eight intermediate, and one lateral.

General description.—All the specimens of this species seen so far are

small. The carapace is rather short, being* 0.22 of the total length and
seventeen-eighteenths of the greatest width of the abdomen. The
greatest width of the caraiiace is about 0.77 of its length. The telson

on the other hand is relatively large and is broader than long, its

length being about 0.10 the total length and 0.92 of its width at the

base.

The carin;e on the rostrum (tig. 11) are small, but can be made out

distinctly with a lens. In the anterior fourth of the carapace the

median carina is obsolete or com-

pletely lost, but the lateral cari-

na) pass directly into the ante-

rior lateral spines. Each of the

four exi)osed thoracic segments

(fig. 12) has four dorsal longitudi-

nal carina" except the first, which

has no submediau ones. The lat-

eral process of the fifth segment

is drawn out into a very short ob-

tuse spine that is ihittened ante-

ro-posteriorly and is connected

by a ridge with the short acute

ventral spine of the same side.

The sixth and seventh segments

have on each side a broad, eveidy '''"^^'' """'" """"' '""•

rounded, lateral lobe pointing

obliquely a little backward. In front of this on the sixth segment

there is a slight projection common to most species of Squilla, but on

the seventh this projection is somewhat larger and flattened and

approaches the condition ibund in aS'. nepa. The eighth segment pos-

sesses a similar lobe. The carime of the abdomen, like those of the

thorax, are well developed. ]Sroue of these end in spines on the first,

second, and third abdominal segments, while all but the submedian ones

do so on the fourth, and all of thenv on the fifth and sixth. Besides the

six dorsal spines on the sixth segment there is a stout marginal spine

in front of each uropod. The telson has a low, sharp crest, ending in

a prominent spine and six small carime at the bases of the six marginal

spines, together with a pair of anterior lateral carina) in front of the

Fig. 11.

CEPHALIC REOIOX OF SQriLL.\ P.-VRVA.
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cariuse of the lateral spines. The rest of the dorsal surface is marked

by about ten curved rows of fine shallo\y pits on. each side of the crest.

The ventral surface is smooth, except for similar but somewhat fainter

Hues. The six marginal spines are prominent and acute and are immo-

bile. Tlio median sinus is very deep. The submedian teeth are obtuse,

while tl^e intermediate ones are acute.

Eeturningtothe anterior partofthebody (fig. 11), tlie eyes immediately

strike one as out of keeping witli the other characters, for while the

corneal part of the eye is flattened and set ob-

liquely to the peduncle, it is relatively small,

the corneal axis being only about Ibur-fifths as

long as the peduncular one. The ophthalmic

segment is emarginate in front. The first au-

teuuiB are about half as long as thebody, while

the second x^air are not quite half as long as

the first. The antenuary scale is about half as

long as the carapace. The carpus of the rap-

torial claw has on its anterior edge a longi-

tudinal crest, the distal extremity of which is

an acute angle, and beyond this there is a small

blunt tubercle. The outer (posterior) edge of

the dactylus is a compound curve, being slightly

KxposED THOKAcic .sE(*- slnuatc ucar its base, but there is no basal
MBNTs OF sQuiLLA PARVA.

tubcrclc. Thc slx tecth are well developed and
Four t.mes natural s.ze

progrcsslvcly lougcr toward the distal extrem-

ity. The appendages of the walking legs are

linear. The first Joint of the exoi)odite of the uropod is much longer

than the second, and bears eight or nine movable spines. The inner

margin of the basal prolongation of the uropod is serrated, and there

is a large rounded lobe on the outer side of the inner spine.

Color.—The alcoholic siiecimens ha\e the body covered with a mottled

pattern of dark pigment cells.

Size.—The length of the largest specimen in the collection is 4.15 cm.

Locality.—The collection contains six males and one female collected

by the Albatross in March, 1S8S, from the stations not over 13 miles apart

in the Bay of Panama where the depth was from 7 to 10 fathoms, and

the bottom green mud (Nos. 18477-18479, U.S.N.M.). There is also

one poorly preserved specimen from off Manzanillo, Mexico (No. 18480,

U.S.N.M.), that seems to belong to this species although the telson is

somewhat different from the Panama si)ecimens.

SQUILLA PRASINOLINEATA (l)aiiaf) Mieis.

SquiUa 2>t'<^>iinolineaia, ? Daxa, Crust. U. S. Expl. ExpecL, xiii, p. 620, 1852.

—

MiEus, Aun. aud Mag. Nat. Hist. (5) v, p. 19, 1880.

A specimen in the collection (No. 11290, U.S.N.M.) corresponds

pretty closely to Miers's descriptioii of a specimen that he doubtfully

refers to Dana's species of this name. Unfortunately the source of this



1894. PliOCEEDINGS OF THE NATIONAL MUSEVM. 521

specimen is not recorded. According to Ives (1891) this si)ecies should

be described under a new name for he regards S. prasinoUne((fa^ Dana,
as identical with 8. (lufresmi (Leach) Miers, the first name having tlie

priority. He records (1891) a specimen corresponding to Miers's descrip-

tion of IS. (hifrt'snii from the coast of Yucatan.

SQUILLA MANTOIDEA, Biyelow.

SquiUa mantoidea, Bigelow, Johns Hopkins Kniv. C'irc. 106, p. 101, 1893.

Diagnosis.—Eyes triangular, but with the corneal axis at right angles

to the peduncular one; dactylus of raptorial claw with six teeth, outer

margin notsiuuate; rostrum subquadrate, carinate; carapace with five

carina', the median one bifurcated, and with strong anterior lateral

spines; lateral spine of the fifth thoracic segment short, straight, acute,

and liattened obliipiely, lateral processes of the next two segments
strongly produced and acute; submedian carina on thoracic and abdom-
inal segments without spines, except the sixth abdominal; telson with
a crest and a long ventral keel, twelve or more lines of pits on each
side, six marginal si)ine.s; denticles 5-G, 11-12, and 1.

General description.—The collection contains but a single specimen of

this species, a female from Borneo. Judging only by the published
descriptions of S. mantis one w^ould refer this specimen to that species,

but on comparing it with specimeus from the Mediterranean it is seen
at once to be si)eciflcally distinct.

The body is compact and broad and the cariuiTe are all well marked.
The greatest width of the abdomen equals the length of the carapace,

which makes up nearly one- fourth of the

total length of the body. The telson is one-

sixth of the total length, and its width is / \

1:| times its length. The rostrum is four- // --\\---r

fifths as wide as it is long; it is broadly
( f \ l\ W

rounded in front, with nearly jjarallel sides, vJi^^^^^TxJ^ *

and has well-marked marginal and median ~e^:-^^=.=,^:^^
=

carinie. z^£=^-i—-J-t-^'""*

The carapace is narrowed anteriorly; its /ll—!===J—_4LV- ^

smallest diameter being a little more than AX~>-^~L_J A'
'°

half the greater, which is a little less than P^l ^'
' T*-S

"- ' I > -'
\ at a

four-sevenths of its length. The five carina)
Fig. 13.

and the cervical suture are well marked.

The median carina incloses a narrow oval
''''of™u™Tt™S'"'^

area in its anterior quarter. The lateral
J- N;itural .size.

carina) are continued into prominent spines 4-8 -F-mm, toe,Bi,th thoracic segments.
, T,j.i • n XI X • 1 X 1 «''rf.—First abdi...iinal seeinents.

that are a little way in from the anterior lat- c.-( arapace.

eral angles. The posterior lateral lobes are

prominent, but are not distinctly angled. The lateral spines of the first

exposed thoracic segment (fig. 13) resemble those of 8. mantis., being

straight and acute, but they are small and flattened obliquely. The
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ventral pair arc large and triangular. The lateral spines of the next

two segments are longer than in 8. matiti.s and acute, and on the first

ore there is a small additional anterior lobe. The submediau carinas are

well marked, and the first five abdominal segments have eight earinse,

all of Avhich end in spities except the submediau ones and the intermedi-

ate of the lirst two segments. The sixth segment has six cariuiu ending

in spines and a spine on the anterior side of each uropod. The telson is

quite different from that of S. VKditi-s. The crest is low and luirrow, and
ends in a spine. The general suriace of the telsou is smooth except for

eight or ten lines of very small, shallow pits,

arranged symmetrically on each side of the

^ median line. It has a rather long ventral

', keel. There are six marginal spines, rather

:
long and slender, and with basal cariuiie.

The anterior lateral carinic also end in a small

projecting angle. There is scarcely any ele-

vation at the bases of the denticles, while

in S. maxtis there is a distinct ridge border-

ing the telsou in both sexes. Another dif-

ference of importance between these two spe-

cies is in the eyes. In S. manfoidea, while

the corneal axis is longer than the ])eduncu-

lar one (0:5), it is unlike S. mantis in being

transverse instead of oblique, giving the eye
" ~ °""" '""'

a very different shape (fig. 14). The antenn.e

are rather long, the first three segments eipialing the carapace in length.

The second anteuuic only reach a little way beyond the second joint of

the first. The autennary scale is a little over six-tenths the length of

the carapace. The rax)torial claw is long, when folded reaching back

as far as the median posterior edge of the carapace, and is more slender

than in S. 'itiantis. The antepenultimate joint has but one spine, not

two. The dactylus is not sinuate on its outer margin, and the distal

ones of the six teeth are very long, much longer than the proximal

ones, the length decreasing gradually towards the base of the dactylus.

The appendages of the walking legs are linear. The inner basal spine

of the uropod is twice as long as the outer one, bears a small lobe on its

outer nuirgin and is finely serrated on its inner margin. The distal

joint of the exopodite is shorter than the proximal one, being ten-

thii tcenths of its length when measured on its ventral side, while in

8. tnaiiti.s the two joints are equal, measured in the same way. 'The

proximal joint bears eight movable spines.

Color.—The alcoholic si)ecimen shows a dark band on the rostrum,

three irregular bands on the carapace, and a band on each segment of

the hind body exce]»t the sixth abdominal. The posterior half of each

uropod is black.

8ize.—Length of body, 12 cm.

a^

EYE OF SCjUILLA MANTOIDEA.

Twice natural size.

ah.—Peduncular axis.
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Locality.—There is iu tlie collection a siugle female from Borneo, pur-

chased of 11. A. Ward, Ko. ISaO-L [t.S.X.:\1.

SQUILL4 AC I Li:ATA, B i .i,^ e 1 o w.

SquilJa acnhatu, RuiKi-ow. Joliii.s lIo[)kins I'uiv. Circ, 106, p. "'01, 1893.

Diagnosis.—A species liiiviiig' siiiall but triangular eves, ^]ie corneal

axis not exceeding' the peduncular and nearly transverse; the dactyli

of the raptorial claws very strong, Avith six teeth; a broad rostrum

provided with median and lateral carina^; five carina' u])on the cara-

pace, the lateral ones passing" into the anterior lateral spines, and the

posterior lateral margins angled; the lateral processes of the lirst

exposed thoracic segment carved forward and acute, of the second and

third acuminate; submedian carin;e present on all the segments of the

hind body except the first exposed thoracic, but not ending in spines

except on the sixth abdominal, all tlie other carina* ending in spines

on the tldrd, fourth, and fifth segments, and the lateral ones on the

first and second; in the male a thickened crest on the telson ending' in

a small spine, tlie surface of the telson on each side marked with curved

lines of i)its, six marginal spines, of which the submedian and iutternie-

diate are very large and curved, and, like the lateral ones, have thick-

ened basal cariuic, and between these three to four submedian teetli, five

to seven intermediate, and one lateral tooth, no trace of a ventral keel;

the inner spine on the basal prolongation of the uropod nuich longer

than the outer and with a rounded lobe on the outer side near its base.

General (hacription.—At first sight this species api^ears to 1)3 identi-

cal with S. cmpusa excei^t for its smaller eyes and the heightened topog-

raphy of its telson, but a careful comparison of the specimens reveals

many minor points of ditference. I shall base the following description

upon a large nuile specimen from Chile and afterward compare with it

a small female from Panama.
The body is strongly and compactly ])ut together. The carapace is

nearly 0.22 of the total length of the body and 0.97 of the greatest

width of the abdomen. The width of the carapace is about

0.83 of its length. The telson takes up 0.17 of the total

length of the aninnil, and its width at the base is 1.00 times

its length.

The eyes (fig. 15) are strikingly small, their width (length

of the corneal axis) being 0.033 of the length of the body,

but this is very nearly equal to the length of the pedun-

cular axis, and the eye is flattened in the usual way and ^'^' ^''

is subtriaugular. The oi^hthalmic segment is rounded and eveok
SQUILLA

entire in front, and the processes at the bases of the eyes aculkata.

are short and rounded. The processes on the antennary tw„, ,m...ai

segment are also rounded. The first antenme appear to be

about two-fifths the length of the body, while the second pair reach to

the end of the third joints of the first pair. The antennary scales are
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of about the usual size—a little more than half the length of the car-

apace. The raptorial claws are rather short Avheii folded, only reach-

ing" back as far as the angle on the side of the carapace. The carpus

has no spines, but is armed with a sharp crest that ends distally in a

rounded angle. The outer edge of the dactylus describes a curve which

if slightly changed might become either a simple or a compound curve.

The rostrum is nearly as broad at the tip as it is at the base, Lud the

lateral and median carina- are well marked. The median carina of

the carapace is bifurcated in front

but is only faintly marked in this

region. The angle on each posterior

lobe is well marked. The ventral

spines on the first exposed (fifth) tho-

racic segment are strong, sharp and

pointed obliquely forward, and there

is a low ridge running from each one

to the nearest marginal process.

There is a small projection on t^ie

second segment in front of each lat-

eral lobe. The submedian carinic

are nowhere very prominent, but

the others on the abdomen become
more and more pronounced toward

the telson. The sixth segment has

S1»

Vis. 16.

TELSON OF SQLMLLA ACULEATA.

Male. Tw<

-Anterior lateral t

[.—Lateral, intermedi:
ith a basal carina.

f.— Lateral, intermedir

a small spine on the same side in

front of the uropod.

The long submedian and interme-

diate spines, curved like the horns

of a cow together with the thicken-

ings at the bases of the spines and
teeth, give the telson (fig. 10) a very striking appearance. There is a

separate elevation at the margin corresi)onding to each denticle and
spine, and there is also a distinct pair of anterior lateral carinie.

The general surface ot the telson is unusually smooth, but the pits

are unusually well defined. They are arranged in about eight rows.

The ventral surface is perfectly smooth except for a corresponding

series of pits and a small carina on each side running in a short way
from the extreme anterior lateral angle. "The denticles are all blunt.

The uropods present nothing remarkable except that the lobe on the

inner spine of the basal projection is a little nearer the base than

usual. The inner margin of the projection is bluntly serrated and the

second joint of the exopodite is about two-thirds the length of the first

joint. The latter bears eight movable si)ines.

;S'. empusa, Say, differs from this specimen in having wider eyes (0.043

times total length); the i)rocesses on the antennary segment acute;

two. small spines on the anterior e<lge of the carpus of the raptorial
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claw ; tlie outer edge of the dactylus, a compound curve, and the median

carina of the carapace distinct in front. The lateral processes of the

sixth and seventh thoracic segments in S. empusa are acute, but hardly

acuminate, and the submedian cariuiie of the fourth and fifth abdominal

segments end in spines. The marginal sjiines of the telson are also not

unusually long, and on the ventral surface there is a distinct postanal

carina, or keel ; while the two joints of the exopodite of the uropod are of

equal length, and there is no lobe on the inner si:)ine of the basal pro-

jection.

Tlie small female specimen from Panama, referred to above, occupies

an intermediate i:»osition between the larger specimen I have just

described and S. empusa. The eyes are the same size as in the latter,

relatively to the length of the body, but the ratio of the length of the

peduncle to that of the corne;il axis is greater than in >S'. empusa and

like that of the type specimen. The outer edge of the raptorial dacty-

lus is a compound curve and the dorsal surface and the margin of the

telson closely resemble the condition found in ^S'. empusa., but in all

other respects this specimen agrees with the type. As the females and

the young of both sexes are known to differ from tlie mature males in

several si^ecies of SquiUa, I think it most probable that this small

specimen represents an immature condition of the larger one.

Color.—The larger specimen has completely faded, but the smaller

one has a symmetrical mottled arrangement of dark pigment cells,

Si:::e.—Length of body, 15 cm. and G.85 cm.

Locality.—The large specimen was collected by W. H. Jones, U. S.

Navy, then on board the U. S. S. Wachusetf at Iquique, Chile (Xo. 11108,

U.S.j^.M.). The smaller one was taken at Panama and M^as pur-

chased from H. A. Ward (Xo. 15020, •U.S.:N^.M.).

SQIJILLA EMrUSA, Say.

Squilla empusa, Say, Journ. Acad. Nat. Sci. Pliila., i, p. 2.50, 1818.—MiLNK-
Edwards, Hist. Nat. Crust., ii, p. 525, 1837.

—

De Kay, New York Fauna, vi.

Crust., p. 32, 1844.—MiERS, Ann. and Mag. Nat. Hist. (5) v, p. 23, 1880.—

Brooks, Voyage of the ChaUenger, xvi, p. 25, 1886.

I)ia{/nosis.—Eyes triangular and with oblique corneal axis equal to

peduncular axis; six teeth on the dactylus of the raptorial claw, the

outer edge of the dactylus sinuate; rostrum variable, generally a little

longer than broad, subquadrate or hemiellipsoidal and possessing lat-

eral and median carinte; carapace with five carinae, the median one

bifurcated, the lateral ones produced into large anterior lateral spines,

the posterior lateral margins angled; the fifth thoracic segment with

sepaiate ventral and lateral spines, the latter being slightly curved for-

ward and acute; the lateral processes of the next two segments strongly

produced and acute or mucronate ; eight carina on the first five abdomi-

nal segments; telson with crest and curved lines of pits, six marginal

spines and-eight basal carin;e and on each side three to four submedian,
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six to nine intermediate, and one lateral denticle; the carina? and the

elevations at the bases of the denticles always distinct; never any

thifikeuing' of the margin of the telson or of the abdomen in the males.

Remarls.—Say's description of this species is very brief, and like

Gibbes, his concei)tion of S. mantis seems to have been derived from a

figure given by Herbst tliat was, I think, intended to represent S.nepa^

Latreillc. His descrii)tion is colored by this idea. De Kay's ligure is

very poor, but indicates that the outer edge of the dactylus is sinuate.

Miers i)ointed (nit that this species is extremely close to /S'. mantis,

but may be recognized by the lateral processes of the first exposed

thoracic segment being elonga-ted and curved forward, instead of being

straight. Brooks has described and figured the lirst abdominal append-

age of the male. All of these authors, however, neglect characters

which separate this from closely related species. In order to comi)are

them we need to start with an adequate definition of S. empusa, and it

is with the hope of supplying this that 1 have introduced the above

diagnosis, founded upon the study of specimens from Beaufort, IST. C,
preserved at the Johns Hopkins University, arul on others from various

localities in the National Museum.

This species is so very near to H. mantis that Miers was at first

inclined to regard it as a mere variety, and it seems to me that this

is probably the correct view. Although very slight, there are, how-

ever, differences, which are constant in the specimens that I have

examined. As stated above, the lateral spine of the first exposed

thoracic segment is more curved than in aS'. mantis. The rostrum in

full-grown specimens of S. empusa is broader in i^roi^rtion to its length,

and the corneal axis of the eye very nearly ecpials the peduncular one,

while in aS'. mantis the corneal axis is about six-fifths the length of the

peduncular one. Large specimens of H. mantis, of both sexes, have a

slight thickening at the margin of the telson that is almost altogether

absent in S. eminisa.

Size.—Length of body of a largo specimen, 18 cm.

Locality.—There are specimens in the National Museum from numer-

ous stations between Woods Holl, Mass., and Pensacola, Fla.

SQUILLA MANTIS, ].:itreillo.

Squille mante, de Geeu, M<^m. pour servir ii I'hist. des Insectes, vii, p. 533, 1778.

Squilla manfiii, Latreiixe, Hist. Nat. Crust., vi, p. 278, 1802; Eucycl. Moth.

Hist. Nat., X, p. 471, 1825.—Miers, Ann. and Mag. Nat. Hist. (5), v, p. 21,

1880.

Of this species, common in the Mediterranean, the ^luseum possesses

two males cjollected by Dr. D. S. Jordan at Venice, Italy (No. 5151, U.

S.N.M.), and a male and female from Naples, received from-Eev. A. M.

Norman (No. 14552, U.S.N.M.).

SQUILLA I'ANAMENSIS. Bigclow.

Squilla panamoiNix, Bigelow, .Johns Hopkins Univ. Circ, 88, 1891.

Diagnosis.—Squilla' with large triangular eyes having a slender stalk

;

six teeth on the dactylus of the raptorial claw; an ovate or ellip-
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soidal rostrum with median and marginal carinjB ; a carapace liaA^ng

live carina, very small spines at the anterior lateral angles and angled

at the sides posteriorly; t\w Literal spines of the fifth thoracic seg-

ment curved a little forward and acute, the lateral x^rocesses of the

next two segments obliquely truncated and subacute; eight carinoe on

the abdominal segments, all on tlie last three of these segments end-

ing in spines; a crest and curved lines of pits on the telson, a long

ventral keel, six: or eight marginal spines and five snbmedian, ten to

twelve intermediate and one to two lateral teeth; the crest and margin

of the telson as Avell as tbe lateral nnirgins of the abdomen thickened

in the male, the thickening being greatest at the bases of the marginal

spines.

General dcHerlpHon.—A female specimen of this species is difficult to

distinguish from H. empusa. Say, but an adult male is easily recog-

nized by the thickenings of the telson and sides of the abdomen, there

being no trace of these sexual characters in >S'. einpusa. Tlie typical

form exhibits other points of difference from that species, which will be

mentioned farther on.

The carapace occupies about two-tenths of tlie total length of the

body and is a little longer than the telson, which is about O.IG or 0.18

of the total length. The width of the telson at

its base nearly eijuals its length and the greatest

width of the carapace. The carapace is nar-

rowed in front so that the distance between the

anterior lateral angles only slightly exceeds half

ofthe greatest width. The diaineter ofthe body
just behind the cara5^)ace is less than half the

greatest width of the abdomen.
The rostrum is ovate or subtriangular and

faintly marked by median and marginal carin;e.

The carapace has five longitudinal carina', the

median one being bifurcated at each end, so as

to inclose a lozenge shaped area, and the lateral

ones ending in a minute spine at each anterior

lateral angle.

All segments of the hind body are provided

with subme<lian caiinsie, excei^t the fifth tlioracic.

This segment, tig. 17, has a pair of acute ven-

tral spines, and its lateral spines are acute and slightly curved fov-

ward. In my preliminary descripticm of this species (1891) I spoke

of the margins of the next two segments as bilobed, which is some-

what misleading, for in the first of them, while tlierc is an anterior

lateral process exactly homologous to the one found in ^S. nepa, still it

is so snmll and the posterior process is so much larger, that the tcirm

tends to convey a false impression, which I wish to correct. Tlie lat-

eral processes of the second of these segments had better be described

as indented or sinuate. In both cases the posterior processes are

THORACIC REGION OF
S^iUILLA I'ANAMENSIS.
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rounded and mucronate or subacute in tlie typical form. All the cari-

nas on tlie fourth, iiftli and .sixtli abdominal somites end in spines, and

tliero is a spine in front of the articulation of each uropod. In the

first abdomiiial somite <mly the marginal cariu;e end in spines; the

second has spines terminating- the lateral cariuic as well as the mar-

ginal ones, and the third has also spines

on the intermediate ones. There is a

very slight median tubercle on all but

the first and sixth abdominal segments.

In fnll-grown males the marginal carinai

are thickened. This thickening extends

as a broad elevation along tlie posterior

margin ami involves tlie greater part of

the lateral carina'. There is no trace of

iiny such thickening in the females.

In the female of the typical form the

crest of the telson ends in a small spine

.

and behind it there is a small tubercle.
i" Ig. IS.

The six marginal si)ines are slender and
TELSON uv fei^LiLLA PANAMENsis.

acutc aud havo basal carinas There is

also a distinct anterior lateral pair of

carinre. The denticles are large and

rounded and have smaller elevations at their bases. The dorsal surface

is marked on eacli side by a row of shallow pits, running- nearly parallel

to the crest and a series of about a dozen curved lines of pits, running

outward and ba(;kward. The ventral surface has an exactly similar

arrangement of these sculpturings. There is also a keel extending

about half way from the anus to the median sinus, and there is a pair

of lateral cariniie. In full-grown males the crest and the dorsal side

of the margin of the telson are very much thickened (fig. 18). The

basal elevations of the denticles on the medial side of each carina

form with it a continuous ridge, while there is a distinct furrow sepa-

rating tlie carina from the elevations on its lateral side. The marginal

thickening- is greatest at the bases of the spines.

Thceyes arebroadlytriangulnr. The corneal axis is obliijue and about

one-fifth longer than the i)eduncular axis, while it is about five one-

hundredths of the total length of the body. The spines at the bases of

the eyes are erect and truncated. The first three joints of the first

antemifB are about equal in length tothe carapace. The second antenuie

are about as long as this and the antennary scale is very nearly

two-thirds as long. The raptorial claw is strongly developed. The
ciirpus has a series of teeth on its anterior margin. The outer margin

of the dactylus is not sinuate and has no tubercle or one that is hardly

perceptible near the articulation. The appendages on the walking-

legs are slightly spatulate or sinuate. The basal prolongation of the

uropod is fiiu'ly serrated on the inner side and the inner spine is twice

as h)ng as the outer one, and has a minute lobe on the outer si<le in the
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middle of its leDgtli. The terminal joint of the exopodite is about

two-thirds the length of the first joint, which bears eight or nine mov-
able si)ines.

Voneties.—Animals answering to this descrij)tion appear to be very

abundant in the Bay of Panama. There are three other groups of speci-

mens in the collection that are distinct from these, but the differences

are vso slight that they may all be regarded as varieties of one species.

First, there are a number of specimens from off Cape Lobos, Mexico, and
from Point San Fermin to Consag Kock, Lower California, that are evi-

dently of the same species as those I have described as >S'. panamensis,

but which differ from them in having the lateral spine of the fifth tho-

racic segment more curved and the anterior lateral carina' of tlie telson

produced into short spines, so that there are eight marginal spines on the

telson. This form may be designated as variety A. the Panama form

being taken as the type of the species. Variety B is represented by a

few vspecimens from the southeast of Tiburon Island, Mexico. It agrees

with the first in that the telson has but six marginal spines, while it

differs from this and agrees with the last in having a well-marked tooth

upon the outer side of the inner spine of the basal prolongation of the

uropod, and it differs from both theotheis m having the proximal seg-

ment of the exopodite not longer than the distal segment. The mar-

ginal spine of the fifth thoracic segment is large and curved forward

into a strongly sickle-shaped, acute process. The margins of the next

two segments are- rounded on the anterior side and have their points

directed farther backward, and are more sharply acute than in the

other varieties. This variety is also very different in its color markings,

if we may judge from alcoholic material. It is much less like the type

than variety JL, and it may be found eventually to rank as a separate

species, for the only male specimens in the collection are very small and
immature, so that until adult males have been found we can not tell

whether or not this form possesses the characteristic telson of K pana-
menfiis.

It is also with some hesitation that I refer to this species, a single

young male specimen from off" Cape Frio, Brazil. In the shape of its

body, the arrangement of pigmented areas in tlie integument, and I he

form of its eyes it resembles *S\ panamensis very much, and the edge
of the telson appears to have begun to thicken, so it is probably better

to regard it as belonging to this species rather than to S. empusa. If

this view be accepted this specimen will represent a third variety, G.

It differs from the type in having the rostrum elongated so that it

partly covers the ophthalmic segment. The anterior lateral spines of

the carapace are longer. The lateral angles of the second and third

exposed thoracic segments are longer and more acute. The first

abdominal segment carries lateral spines and the second one has inter-

Miediate ones. Moreover, there is a good-sized lobe on the outer side

of the inner spine of the basal prolongation of the uropod.

Proc. :N\ M. 94 34
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Color.—Tn alcoliolic speeiineus tliere is a line of dark pigment fol-

lowing both of the longitudinal sutures of the carapace and bordering

its anterior margin, except the middle third. The posterior margin of

the carapace and of most of the exposed segments of the body are

marked each by a dark line. There is also a very dark triangular spot

on each side of the telson near the crest. Varieti/ B has in addition a

large transverse dark spot on the second and filth abdominal segments

and faintlymarked transverse bands on the carapace and other segments.

Size.—The largest specimen measirres 14 cm. in length.

Locality.—The sjiecimens of the type-form, of which there are a large

number of both sexes and of various sizes, were all taken by the Alba-

tross in Panama Bay at a depth of between 20 and 47 fathoms (Nos,

18458-184G0, U.S.N.M.). Of Varieti/ A about 20 specimens were taken

ottCapeLobos, Mexico (Nos. 18461, 18402, U.S.KM.), 2 oft" Consag Rock,

Lower California (Nos. 18405, 18406, U.S.N.M.), 5 off" Diggs' Point,

(18407, U.S.N.M.), and 10 olf Cape San Fermin (Nos. 18403, 18404, U.S.

N.M.). The depth varied from 12 to 70 fathoms. Three females and

two young males of Variety B were taken in 29 fathoms of water at

station 3014 southeast of Tibiiron Ishmd, Mexico (No. 18408, I^S.N.M.).

A single male specimen of Variety G was captured oft' Cape Frio, Brazil,

in 59 fathoms (No. 18469, U.S.N.M.).

SQUILLA INTERMEDIA, Bigelow.

Sqinlla intermedia, BuiKLOW. Jobus Hopkins Univ. Circ, 106, p. 102, 1893.

Diagnosis.—A Squilla having- very large nearly T-shaped eyes; very

large and strong rai)torial claws, with six teeth upon the dactylus; the

rostrum narrowed iu front and i)rovided with well-marked median and

lateral cariuiie ; five strong cariuie on the carapace, the median one bifur-

cated iu front and behind, and tlie lateral one ending in si)ines at the

anterior lateral angles, posterior lateral nuirgiu angled; the lateral

margin of the fifth thoracic segment produced into a strongly, sickle-

shai)ed acute spine, of the sixth and seventh obliquely truncated and

very acute; eight prominent carina* on the abdomin al segments all ending

in spines except the submedian of the first four segments; a low crest ou

the telson ending iu a small spine, a post-anal keel without a spine, the

dorsal and ventral surfaces of the telson marked by numerous curved

lines of very fine pits, six marginal spines, and four to six submedian den-

ticles, ten to thirteen intermediate and one lateral one ; the crest and dor-

sal side of the miirgin of the telson very much thickened in the male, the

marginal thickening being continuous between the intermediate si^ines.

General (lescription.—This species stands in an interjnediate position

between 8. panamensis and S. hiformis. The body is compactly and

strongly put together. The exposed thoracic region is about two-thirds

the length of the carapace. The latter occupies a little less tlian one-

fourth the total length of the body, while the telscm is just one fifth the

total length. The length of the telson is the same as its width at the
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base, and also e([iials the greatest width of the carapace. The greatest

width of the abdomen is abont one-tenth greater than, the length of the

carapace. The eyes are of somewhat different iiroportions in the two
specimens before me, for in the female the corneal axis exceeds the

peduncnlar one by 0.43 of its length and is 0.0G8 times the length of the

body, while in the male the corneal axis exceeds the other by only 0.15

and is 0.060 times the length of the body.

The rostrum is narrowed and rounded in front, and besides the mar-

ginal carina^, has a prominent median carina iu its anterior half. The
cariuiu on the carapace are very v^aW

marked, and the cervical sutureis very dis-

tinct. At each of the anterior lateral angles

the lateral carina is continued into a strong

projecting spine. There is a marked exter-

nal angle on each posterior lateral lobe.

Submedian and lateral carintB are present

on all the exposed thoracic segments. The
first one has a strong, acute pair of ventral

spines, besides the sickle-shaped lateral

spines. The lateral processes of the next

two segments resemble those of *S'. biformis,

but are more acute. The abdominal cariuai ^^^' ^^"

are very prominent and the spines are strong telson of squilla interjiedia.

and sharp. There is a small spine in front of *'"''• """""' "°'"^"^-

the articulatiou of the uropod. In the male

the marginal carinse are very slightly thickened. The telson of the

female is very similar to that of the female aS. biformis. The crest rises

gradually from the general surface, which is smooth except for about

a dozen curved lines of very shallow pits, the lines branching at the

periphery. The carinte at the bases of the marginal spines are small

and low. There is also a pair of anterior lateral carinas separated from

the posterior pair by only a slight dorsal notch. There are slight ele-

vations at the bases of the denticles. This specimen differs from a

female of S. biformis in having fewer and larger denticles on the telson,

larger marginal spines, a higher crest, and no spine on the short ven-

tral keel. In the male (fig. 19) the crest andthe margin of the telson

are much thickened on the dorsal side. But it differs from the male

>S'. biformis in having the marginal ridge interrupted in two places on
each side. One of these marks the end of the anterior lateral carina,

and the other is just behind the lateral denticle. Except for these,

the ridge is smooth and continuous and therefore quite different from

the condition found in 1^. panamensis.

The basal prolongation of the uropod is finely serrated on its inner

margin, and the inner spine has a rounded lobe in the middle of its

outer side. Tlie proximal joint of the exopodite is but a little longer

than the distal one and bears seven movable spines. The eyes are large
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and broadly T-shaped, especially in the fem;ile. The male has rounded

processes at the bases of the eyes, while iu the female they are acute.

The ophthalmic segment is emarginate in front. The next segment

is completely covered by the rostrum and bears a pair of acute spines.

Thelii-st three joints of the lirst anteunce are longer than the carapace.

The second antenn* are about as long as the carapace, and the anten-

nary scales are three-fourths as long. The raptorial claAv is so long

that when folded it extends as far back as the most posterior point of

the carapace. There are two short spines on the outer margin of the

carpus. The jjectinations on the inner margin of the manus have an

undulating outline. The dactylus has six strong teeth. It is angled

near the articulation, but from the angle to the tii^ of the terminal

tooth its outer edge forms a simple curve. The appendages on the

three posterior pairs of thoracic legs are linear or narrowly spatulate.

Size.—'Length of the largest specimen, 10.5 cm.

Locality.—There are buttwo specimens in the collection, both collected

by the Albatross. One, a male, was taken in 1885 at station 2378, in

the Gulf of Mexico, near the delta of the Mississippi (No. 9658, U.S.

N.M.). The other, a female, was taken in 18SG at station 2655, in the

Atlantic, north of Little Bahama Bank (No. 11543, U.S.N.M.).

SQUILLA BIFORMIS, Bigelow.

Plate. XXI.

Squilla biformix, Bigelow, Johns Hopkins Univ. Circ, 88, 1891.

Diagnosis.—Eyes large, subtriangular or nearly T-shaped; dactylus

of the raptorial claw with six teeth; rostrum ovate, with median and
marginal carinjB; carapace provided with five well-marked carina^,

anterior lateral angles produced into small acute spines, posterior

lobes angled at the sides; lateral spines of the lirst exposed thoracic

segment strong, well curved forward, and acute, lateral processes of

the next two segments obliquely truncated and acute; eight prominent

carinas on the first five abdominal segments; telson with a crest, a short

ventral keel jiroduced into a stout spine directed backward, and the

general surface marked by many symmetrically curved lines of shallow

l)its, the dorsal surface in males elevated into a continuous smooth
thickening around the entire free border; in females no elevations at

the bases of the denticles and very small carina^ at the bases of the

six marginal spines; five to seven submedian denticles, 15 to 19 inter-

mediate, and one lateral, all small.

General description.—This is a large species, about 17 cm. long. The

carapace (pi. xxi) equals in length the exposed thoracic segments and

the telson measured from its base to the tip of the submedian spines,

and is somewhat less than half as long as the first six abdcmiinal seg-

ments. The body widens gradually from the posterior margin of the
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Squilla BIFORMIS.

Male. About three-fourths natural size.
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carapace to tlie second abdominal segment, then keeps abont the same
width back to the telsoii.

The rostrnm is as broad as it is h)!!^ and is broadly rounded in out-

line anteriorly. It extends over the first antennary segment. The
median and marginal carin.e are well marked, the former extending,

however, only along the first half of the rostrum. The length of the

carapace equals nearly the ]Hxsterior width and is about twice the width
between the anterior lateral angles. All five carina) are well marked.
The median is bifurcated fore and aft, and it and the intermediate are

interrupted by the transverse suture. There is a median tubercle on
the j)osterior margin. The anterior lateral angles are rounded except

at the point of termination of the intermediate carina, where a sharp
spine arises abruptly. The posterior lateral lobes are obtusely angled
laterally.

The exposed thoracic segments are provided with well-marked sub-

median and intermediate carina\ The ventral spine of the first exposed
segment is obliquely flattened and acuminate, the lateral one is flat-

tened dorsoventrally, curved forward, and acute. The lateral margins
of the next two segments are obliquely truncated and acute.

Th* first five abdominal segments have submedian, intermediate,

lateral, and marginal dorsal carina\ The sixth has all but the latter,

and the second, third, fourth, and fifth

have double median tubercles. The mar-

ginal and lateral carinse of the first ab-

dominal somite end posteriorly in spines.

This is true of all but tlie submedian in

the second, tliird, and fourrh, and in the

fifth and sixth they all end in spines.

The telson is a little shorter than broad

and generally rounded in outline. There

are six relatively small marginal spines

which in the female (fig. 20) are continued

into very slightly elevated carina. Tlie

anterior lateral carinte are distinct, but

not prolonged into spines. The subnie-
tig. 20.

dian spines are divergent. Between each ^''^^'^^ "^^ '^^"'"'^ "''°'^'"^-

submedian spine and the shallow median *"""^'" """"" ''''^'"''

sinus there are five or seven blunt teeth.

Between a submedian and an intermediate there are 15 or 17, and there

is one between the intermediate and lateral spines. The crest is rather

broad and terminates in a very small spine. On the ventral surface there

is a short prominent keel, which is drawn out into a stout and sharp

spine, pointed directly backward. Both dorsal and ventral surfaces are

marked by numerous symmetrical curved lines of shallow pits, and the

dorsal surface is slightly roughened between them. In the adult male

(pi. XXI) the crest is thickened and whole margin of the telson is very

much swollen on the dorsal side, so that all the carina) run together.



534 BErOET OX THE ORDER STOMATOPODA—BIGELOW.

The eyes are very large and nearly T-shaped. The corneal part is

very prominent, is more than twice as long as the stalk, and is divided

into two parts by a slight groove. The anterior process of the ocular

segment is eniarginate. The lateral processes are flat, broad, and
obtuse. The first antennae are rather long, about the length of the last

five abdominal segments. The spines of the corresponding segment are

short, straight, and acute. The second antennte reach a little beyond
the base of the flagella of the first pair. The antennary scale is large.

The raptorial claw is strong. The dactylus has six long claws. The
pectinations on the manus are in a slightly undulating line. The carpus

has two or three short processes on the anterior edge. The appendages

to the thoracic appendages arc lineai'. The inner spine of the basal

prolongation of the uropod is more than twice as long sis the outer one,

and has a very small tooth on its outer side, about the middle of its

length, and the inner edge is serrated. The endopodite has its sides

nearly parallel. The terminal joint of tlie exopodite is nearly three-

fourths the length of the first joint. On tlie outer edge of this joint

there are eight to ten movable spines, usually nine. In fully mature

specimens the diflerence between the sexes is very ma,rked. In the

adult male, besides the thickening of the crest and the, margins 4>f the

telson, the marginal cariuie of the other abdominal somites are very

broad and thick, and each one is connected along the posterior margin

of the somite with the lateral carina, which is a little broader than

in the female. The general shape of the abdomen difters in the two

sexes, the first, second, and third segments being much wider in the

male (pi. xxi).

The young males in the collection (e. g., two 5.4 and 7.4 cm. long,

respectively) are in general like mature females, but differ in certain

peculiarities of the telson. The crest is sharp and ends in a prominent

spine. The marginal spines are relatively much larger than in the

adult. Between the submedian spines and the median sinus there are

next the spine two or three ordinary teeth, then for the rest of the dis-

tance to the sinus it appears as if the teeth were fused and their outer

edges produced into a number of very fine teeth. This is most marked

in the younger specimens. In a nearly full grown female the pair of

teeth next the sinus were found to possess similarly serrated borders.

Color.—The alcoholic specimens have no characteristic coloring.

Hizc.—The largest specimen is a male 17 cm, long.

Locality.—The Albatross, in 1889. captured three large males, two

small ones, and two large females, in the (lulf of ('alifornia, off La Paz

Harbor, at a depth of 112 fathoms (Ko. 1S403, U.S.N.M.). The Alba-

tross expedition of 1891, under the direction of Dr. Alexander Agassiz,

took 66 specimens of both sexes and various sizes at stations ;>3S9,

3391, 3390, and 3397 (No. 18474, IJ.S.N.M.), in Panama Bay, the depth

varying from 85 to 259 fathoms.
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SQUILLA RAPHIDEA, Fabric i us.

SquUla arenaria marina, Seba, Thesaurus, iii, p. 50, 1758.

Sqiiilhi raphided, Fabricits, Ent. Syst. Suppl., p. 416, 1798.—Latheille, Encycl.

M6th., X, p. 471, 1825.—Milxe-Edward-s, Hist. Nat. Crust., ii. p. 524, 1837.—

White, List Crust. Brit. Mus., p. 84, 1847.

—

Miers, Anu. and Mag. Nat. Hist.

(5), V, p. 27, 1880.

SqiiUla vuDitis, var. B. major, Lamarck, Hist. Anim. sans Vert., v, ]). 187, 1818.

Sqiiilln harpax, DE Haan, Fauna Japon. Crust., p. 222, 1849.

The Museum contains two specimens, one from Hongkong, China,

collected by W. Stimpson on the North Pacific Exploring Exjjedition

(No. 2108, U.S.N.M.), the other collected by the U. S. S. PaJos, no

locality given (No. 514G, U.S.N.M.).

SQUILLA NEPA, L a t r c i 11 e.

? Cancer (mantis) digitalis, Heubst, Naturg. Krabbeu uud Kreljse, p. 93, pi.

xxxixi, fig. 1, 1796.

Squilla ncpa, Latreu.le, Encycl. Metli. Hist. Nat., x, ji. 471, 1825.

—

Milxe-

Edwards, Hist. Nat. Crust., ii, p. 522, 1837.

—

Berthold, Abbaudl. d. ton.

Gesellsch. d. Wiss. Gottiugeu, iii, 1845.

—

de Haan, Siebold's Fauna Japouica,

1850.—BiGELOW, Johns Hopkins Univ. Circ, 106, p. 102, 1893.

? Squilla iiepa, Heller, Reiseder Novara, Crust., p. 124, 1865.

—

Miers, Cat. New
Zeal. Crust., p. 89, 1876; Ann. and Mag. Nat. Hist. (5), v, p. 25, 1880.

? Squilla oratoria, Dana, Crust. U. S. Expl. Exped., xiii, i, p. 621, 1852.

? Squilla Edwardsii, Giebel, Zeitschr. f. d. gesammt. Naturwiss., xviii, p. 319,

1861.

? Squilla Massavensis, Kossmaxx, Zool. Ergeb. einer Kcise in dem Klisteng. des

Rothen Meeres, ii, p. 99, 1880.

Diagnosis.—^^A Squilla with very small eyes, the corneal axis being

about three-fourths the length of the peduncular one and at right

angles to it, and 0.029 times the length of the body; the dactylus of

each raptorial claw deeply sinuate on its outer margin and provided on

its inner margin with six teeth, including the terminal one; an ovate

rostrum with marginal cariuic and a small median tubercle; five carin;^,

on the carapace, the median one bifurcated for nearly or more than half

its length; spines at the anterior lateral angles of the carapace extend-

ing farther forward than the suture between the carapace and rostrum,

the posterior lateral angles being evenly rounded; no ventral spines on

first exposed thoracic segmentbut instead an additional lateral process,

making two on each side, the anterior one being curved forward and

acute and the posterior one much smaller, narrow, straight, and blunt;

the lateral margins of the next two segments bilobed, the two lobes on

the first one being of equal length and rounded or subacute, but the

posterior one broader than the other, while on the second one the ante-

rior lobe is very nnich the smaller; eight submedian carina3 on all the

segments of the hind body except the first exposed thoracic ; a crest and
a keel on the telson and symmetrical lines of pits on each side; six

marginal spines and eight basal carina^ and between the former two

to three submedian, eight to ten intermediate, and one lateral denticle.
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Locality.—Tlie collection contains two female specimens. One of

these is from Singapore (Xo. 2120, U.S.N.M.), and was collected by

J. D. Dana while with the U. S. Exploring Expedition under Wilkes.

The original label bears the name '• Squilla rhetorica, S. & M." The

other one is labeled Borneo (No. 15027, U.S.IST.M.), and the name of

the collector is not given.

Remarlcs on sj/now/my.—In tlie collection of the National Museum
I have found two sets of specimens, either ofwhich corresponds i)erfectly

with the description of Squilla

ncpa, Latreille, as given by
Miers, but which nre evidently

distinct. The most striking

difference is in the eyes. Of
one set, these are small and of

the Chloridella type; of the

other, they are large and of the

type found in S. mantis. Fur-

ther comparison shows other

points of difference. The ques-

tion immediately presents it-

self, which of these is the form

that was originally described

as Squilla nepaf and this sug-

gests the further question, is

the other form a new species,

or has it been described under

one of the several names now
regarded as synonymous with

CEPHALIC REGION OF SyUlLLA NEPA. llCpa f

siiei.tiy enlarged. Latrelllc's original descrip-

tion of Squilla nepa isbasedona

single specimen fnmi China, is very short, and applies e(pmlly well to

either of our forms ; but he refers to the figure given by Herbst (1796) of

Squilla digitalis, and in this the animal is represented as having small

eyes, the corneal axis not exceeding the peduncular one. This would
indicate that the original S. nepa was our small-eyed form. Miers

says, to be sure, that this figure seems intended for S. mantis, hut this

does not seem to me to be true. Although Herbst gives Squilla

mantis, De Geer, etc., as a synonym of his ''Cancer [mantis) digitalis,''^

it appears to me that he had chiefly in mind the East Indian form, and

took it for granted that the Mediterranean one was the same, for in

his figure (Tab. 33, fig. 1) the margins of the thoracic segments are

bilobed, thus plainly showing the chief characteristic that separates

the two species, and in the text he says :

Das Vaterlaiid ist Ostiudien; audi findet man ihn hiiufig im Adriatischen Mecre

mid im Libiiruischeu Meei'buseu, woselbst er Cauochia genauut wird.

Except in a few points, however, the description given by Herbst

rig. 21.
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would apply equally well to any 8(p(iUa related to S. mantis, and it seems

to be the general opinion of the zoologists that followed him that liis

figures are unreliable. AVe may, therefore, follow the general usage

and give to Latreille the credit of first clearly distinguishing the Medi-

terranean from the Indian species.

Turning now our attention to iS. oratoria, l)e Haan, the most promi-

nent synonym of ;S'. nepa given by Miers, we find that Heller (18G8)

separates forms under these two names, but as noted by Miers, does

not give his reasons for doing so. Dana (ISoU) reports this species

from Singapore, but his short description contains nothing to dis-

tinguish it from kS. nepa. De Haan's original description (1850) is a

short one in Latin and contains nothing that is not also true of aS'. nepa.

In his analytical key he sejiarates the two by the difference in the

length of the anterior lateral angles of the carapace. So far Miers

appears to be right in regarding the two as synonyms, but De Haan's
figure differs from the one of Herbst referred to by Latreille in represent-

ing the animal as having large triangular eyes. Moreover, De Haan
gives S. ajfinis, Berthold, as a synonym of *S'. oratoria and when we
refer to Berthold's paper (1845) we find what we were .seeking, a clear

distinction between the large-eyed and small-eyed forms of *S'. nepa.

Berthold founded his species, S. affinis, upon some specimens that he
purchased from a ship that had been to China. In his luuseum he
foimd an old specimen marked *S. digitaJis that corresponded to the

descriptions of S. nepa given by Latreille and by JMilue-Edwards.

Comparing the two he found the following differences:

SquiUa affinis, Berthold.

The cornea measures obliquely 2^'".

The upper end of the peduncle reaches

nearly to the upjier end of the cornea so

that the latter is placed obliquely abo\e

or below the peduncle.

The rostrum has an upturned outer

margin.

The anterior bifiircation of the median
carina of the carai>ace reaches backward
only one-tifth of its length.

The anterior lateral angles of the cara-

pace do not extend beyond its anterior

frontal border.

The denticles on thetelson are swolleu

and are arranged obli(iuely anterior pos-

terior Ij-.

The whole body is thicker, relatively

to its length broader and higher.

The last joint of the raptorial claw is

slightly bent, but not sinuate.

Squilla veptt, Latkeill]':.

Onlyl^'".

The upper end of the j)eduncle hardly
reaches any farther forward than the

other, so thattlie cornea is placed directly

in front of the peduncle.

The rostrum has no such upturned
border. (See marginal carina shown in

tig. 21).

This bifurcation reaches backward
nearly half the length of the carapace.

These angles are strongly produced so

that they extend beyond this border.

The denticles have no swollen eleva-

tion and point directly backward.
The body is more slender, less high

and broad.

The last joint of the raptorial claw has

the proximal half of its outer margin

^

strongly sinuate.

Both sets of my specimens have rostra with carinated margins, and
I fail to find any essential differences between them in the denticles on
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the telsoii or in the general proportions of the body. Otherwise, the

distinguishinn- chamcters given by Berthold hold for my specimens and
1 am convinced that they represent two distinct species. As Berthold

was the first to separate these species we should undoubtedly follow

his nomenclature, regarding the small-eyed form as *S'. neint, Latreille,

and giving his name S. ajjinu to the other. Berthold's descriiition of

the latter is very complete, is accomi)anied by measurements and fig-

ures, and was published five years before de Ilaan's. I can not see that

de Ilaan had any warrant for replacing Berthold's name for this species

by one of his own, and the latter should be dropped.

The similarities and differences between these two species as exhibited

in the collection before me are expressed briefly in the definition given

above and in the one which follows.

.SQUILLA AFFINIS, Berthold.

S<iuilh! affinls, Behthold, Abhandl. kun. Gesellsch. Wiss. Gottiugen, iii, ]). 26.

1845.—BiGELow, Johns Hopkiiia Univ. Circ, 106, p. 102, 1893.

Squilla oratoria, de Haan, Siebold's Fauna Japon. Crust., p. 223, 1850.

? Squilla oratoria, Heller, Eeiso der Novara, Crust., p. 124, 1865.

? Squilla nepa, Mieks, Ann. and Mag. Nat. Hist. (5), v, p. 25, 1880.

Squilla ncpa, Brooks, Voy. of the Challenger, xvi, il, p. 25, 1886.

IHaiinosis.—A ^Squilla with large triangular eyes, the corneal axis

being oblique and as long as or usually longer than the peduncular one

and 0.05 times the length of the body;

the outer margin of the dactylus of the

raptorial chiw not sinuate or oidy

slightly so; six teeth on the dactylus;

the rostrum slightly truncated and

provided with marginal carin;p, and a

median tubercle; five carinre on the

carapace, the median one not bifur-

cated for more than one- fourth its

length, and the lateral ones continued

into the anterior lateral spines, which

do not reach as far forward as the

suture between the rostrum and cara-

pace, the posterior lateral angles evenly

rounded; no ventral spines on the first

exposed thoracic segment, its lateral

processes and those ofthe next two seg-

ments bilobed as in *S^. nepa; snbmedian
carina' present on all except the first

segments of the hind body ; crest, keel,

and symmetrical lines of pits on the

telson and six marginal spines, eight basal carina', and between the

former four to five snbmedian, se\"en to nine intermediate, and one lat-

eral denticle.*

• Fig. 22.

CEPHALIC EEGION OK SQUILLA AKFINIS.

Slightly i-Ml:irs.-il.

See remarks on Synonymy under S. nepa.
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Locality.—There are iu the collecticu one male and three females,

brought by J. B. Beruadou, U. S. Navy, then of the U. S. S. Alert,

from Nagasaki, Japan, and supposed to be from Korea (No. 14110, U.S.

N.M,); two males collected by P. L. Jouy m 1885 at Fusan, Korea (No.

1242C, U.S.N.M.) ; a small female from Japan, purchased of H. A. Ward
(No. 15028, U.S.N.M.), and a much smaller one from Yokohama, Japan
(No. 9347, U.S.N.M.); two specimens from tlie U. S. S. Paios (No. 5145,

U.S.N.M.), and a number collected by R. Hitchcock in Japan (No.

13940, T^S.N.M.), and by W. Stimpson at Hongkong (No. 2004, U.S-

N.M.).

SQUILLA ALBA, B i g e 1 o w.

Plato XXII.

Squilhi alba, Bigelow, Johus Hopkins Univ. Cirt'., 106, p. 103, 1893.

Diagnosis.—A species possessing very large triangular eyes, the cor-

neal axis being oblique; a pair of large raptorial claws with six teeth

on the dactylus; an ovate rostrum with obsolete carinte; a carapace

with tive carina^, the median one not bifurcated in front, with the

anterior lateral angles i)roduced into spines, and the posterior lateral

angles rounded; no ventral spines, but two lateral lobes on each side

of the tirst exposed thoracic segment, the anteiior one being large,

strongly curved forward and acute, the posterior one short and rounded

;

rounded lateral margins on the next two segments, not bilobed; eight

carina' on the abdominal segments; a nearly smooth telson with a low

crest ending in a spine and a few curved lines of continent pits upon
its dorsal surface; six marginal spines and between them five to six

submedian, twelve intermediate, and one lateral denticle; a large

rounded lobe on the inner tooth of the basal prolongation of each uro-

pod and one in the angle between the two teeth.

General description.—This is a well-marked and striking species.

The color of the living specimens at once attracts attention. Except
for the corneal region of the eyes, which is yellowish, the whole animal

is a pure opaque white, marked by only a few symmetrically and defi-

nitely i)laced minute black spots, the positions of which are shown in

pi. XXII. The shape of the animal is also peculiar. The carapace and

the exposed i)ortion of the thorax are equal in length aiul together

make up about four-ninths of the total length of the body. The seg-

ments in front of the carapace are also elongated so that tlie rostrum

does not completely cover the tirst autennary segment. Moreover, the

eyes are unusually large, so that the whole cephalothoracic region has

a drawn-out appearance, not well shown in the figure. The rostrum

is. ovate and nearly smooth, the median and lateral cariinv being only

faintly marked.

The general surface of the carapace is smooth and polished; the

median carina is not bifurcated in front, but stops short some distance

before it reaches the anterior edge of the carapace. The lateral carin.e
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run forward very close to the edge and pass into tbe anterior lateral

angles. The first exposed thoracic segment has subraedian and lateral

carinjT^ as well as the rest. Its lateral jirocesses recall the condition

found in S. nepa. Latreille. There are no ventral spines and there is a

strong and sharj) lateral one curved until it points directly forward

and bearing on its posterior side a flattened rounded lobe. The lateral

processes of the next two segments are, however, not bilobed, but are

broad and rounded and only slightly emarginate on the anterior side.

The small lobe on the fourth segment is rounded.

The abdomen is rather compactly put together. Only a small num-

ber of carinas end in spines, namely, the usual six on the sixth segment,

all but the submedian on the fifth, and the lateral and marginal ones

on the fourth. The spine in front of the articulation of the uropod is

very nunute or absent. The length of the telson is five sixths of its

width at the base. It has an acute median crest ending 2:)osteriorly in

a stout spine. Of the six marginal spines the intermediate pair is much
the longest and stoutest. They all have short low carinne at their

bases. The anterior lateral carina' form no angles at their posterior

ends, but taper off gradually. The lateral denticles are very acute

and without elevation at tlieir bases. There are about six oblique,

faintly marked rows of confluent pits on the dorsal surface of the

telson on each side of the crest, besides the row of juts on each that

runs nearly parallel to it. The ventral surface has a corresponding-

series of obsolete pits and there are faint carina^, also on the bases of

the submedian and intermediate spines, an unusual feature, other-

wise the ventral surface of the telsou is perfectly smooth, there being

no keel nor lateral carina;.

The basal xirolongation of the uropod is serrated along its inner

margin, and besides the large rounded lobe in the middle of the outer

side of the inner spine there is another similar lobe in the angle between

the two spines. The first joint of the exopodite is a little longer than

the distal one and bears six movable spines.

The corneal portion of the. eyes is unusually large in proportion to

the size of the body, and is much greater in bulk than the pedicle.

The pedicle is small and inversely conical, while the corneal region is

voluminous and reniform. The ophthalmic segment bears a short

rounded process at the base of each eye. The lateral processes on the

next segment are subacute. The first antenn.e reach nearly half the

length of the body, the first three joints being as long as the carapace.

The second antenufe are as long as the carapace, and the antennary

scale is about half as long. The raptorial claws, when folded, do not

reach to the posterior extremity of the carapace. The carpus has

merely a slightly elevated ridge on its anterior margin. The dactylus

has a minute projection on its outer margin near the articulation.

The appendages of the walking legs are linear.

Color.—The eyes are yellowish, while the rest of the body is opaque
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Squilla alba.

Nearly three times natural size.
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white, witli a few symmetrically placed black spots. (See pi. xxii.)

The same number of spots is not always present.

Size.—The largest of the two specimens is 4.1 cm. in length.

Locality.—Two females were collected by me in Bimini Harbor, Baha-

mas, where they were found burrowing in the calcareous sand. (N^o.

18495, U.S.N.M.).

SQUILLA KUGOSA, B i g e 1 o w.

SquUla rugom, Bigei.ow. Jolius Hopkias Univ. Circ, 10»), ]). 102, 1893.

Diagnosis.—A Squilla having large triangular eyes with oblique cor-

nea; long raptorial claws, their dactyli armed with six teeth; a sub-

triangular truncated rostrum, slightly raised

at the margin; five longitudinal carinte upon

the carapace, the median and iutermediate

being interrupted by the cervical suture, and

the median one not bifurcate in front ; the an-

terior lateral angles of the carapace jn'odnced

into acute si)ines, and the posterior angles

rounded; six carinie on each of the exposed

thoracic segments, the lateral process of tlie

first of these segments being lanceolate and

acute, witli the second and third rounded in

front and produced backward into an acute

spine ; eight carina' on the first five abdominal

segments, all the abdominal carina' ending in

spines except the submedian of the first four segments and the interme-

diate on the first two; three to four teeth on the posterior margin of

the fifth and sixth abdominal segments between the submedian and

intermediate spines; ten prominent carinie on the dorsal surfiice of the

telson on each side of the crest, which ends in a spine, six marginal

spines, and on each side five submedian teetli, ten to twelve intermedi-

ate, and one lateral one; the basal prolongation of the uropod with

eight to twelve long teeth on its inner margin, and a rounded lobe on

the outer side of tlie inner spine.

General description.—The first impression one receives on handling

a specimen of this species is the marked prominence and sharpness of

all its carina' ainl spines. The general proi)ortions of the body are

very similar to those of /S'. (inadridens. The length of the carapace is

very nearly equal to one-quarter of the total length of the body and to

the greatest width of the abdomen. The greatest Avidth of the cara-

pace is equal to three-fourths its length. The telson is very nearly as

long as it is broad at its base.

It is in the uro])od, the telson and the adjoining segments that we
find the most striking peculiarities of this species. The most promi-

nent of these is the sculpturing on the dorsal surface of the telson

(fig. 23). The median longitudinal crest is high and narrow and ends

behind in a. very sharp spine pointing directly backward. There is a

Fig. 23.

TELSON OF SQUILLA RUGOSA.

Abou^ twice nuturHl size.
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tubercle beneath the spine. On each side of the crest there is a

sliorter carina running nearly parallel with it. Outside of this there

is another carhia taking- a similar course but extending to the base of

the submedian spine, where it ends abruptly. The proximal two-thirds

of this carina is repeatedly interrupted, so that this part of it consists

of a series of seven or eight elongated tuber<;les. Then next outside

of this one there is a series of six i)aralk'I carina', running obliquely

outward and backward. The fifth one of these extends on to the inter-

mediate spine and tapers gradually to its tip. Then two more carinas,

one beginning at the posterior edge and running along the lateral mar-

gin and another parallel one just inside of this. They both taper off

on the lateral spine.

The ventral surface of the telson is nearly smooth except for a low

keel and two small tubercles, one each side of the anus. The sixth

abdominal segment has, besides the usual six dorsal spines, a small

marginal spine on each side on the front edge of its articulation with

the uropod.

The presence of three or four small teeth on tlie posterior margin of

the fifth and sixth abdominal segments between the submedian and

intermediate spines ou each side is one of the

unusual features of this species. Another one is

the presence of from eight to twelve or perhaps

more long slender teeth on the inner edge of the

basal prolongation of the uropod. The lobe on

the inner spine is at about its middle. The prox-

imal joint of the exopodite is but slightly longer

than the distal one and it bears from eight to

thirteen movable spines; eight is probably the

usual number.

The rostrum in this species is provided with
EXPOSED THORACIC sEG. marginal carime, but has no median one. The
MENTS OK SQUILLA * "

Rt'«osA. lateral carime of the carapace are continued into

About ij4t,n,esnHiuraiR,zp, tlie ail tcro-lateral spines. The lateral spine of the

fifth thoracic segment (fig. 24) extends outward

prominently at right angles to the body. It is very much compressed

dorso-veutrally and is ]aiice-sha])ed. The ventral spines are distinct and

triangular in outline. They are compressed obliquely and are straight.

The lateral spines on the next two segments point strongly backward.

The eyes are large and broadly triangular, the corneal axis being ten-

sevenths the length of the peduncular one and oblique to it. The
ophthalmic segment is not at all covered by the rostrum, is acute in

Jront and only very slightly produced into lobes at the bases of the

eyes. The lateral lobes of the first antennary segment are acute. The
first antenme are considerably longer than half the length of the body.

The second antenna' only reach a little beyond the second joints of the

first. The antennary scale is a little more than ('(pial to half the length

of the carapace. The raptorial claw is long, and when folded reaches
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as far back as the most posterior portion of tlie carapace. The carpus

is without spines. The uiauus has the usual three movable spines, and
the marginal pectinations form a slii;iitly un(lnlatin.u' line. The clac-

tylus is rather slender and its outer edge is ai sini])le curve except for a

scarcely perceptible tubercle near its base. It is armed with six teeth

that gradually increase in length from the base outward. The appen-

dages of the walking legs are linear.

Size.—Length of body, 7.7 cm.

Locality.—The single female specimen in the collection was taken by
the Albatross in 1S8-5 in the Gnlf of j\Iexico oft' Charlotte Harbor, N.

Lat. 2CP 18' 30", W. Long. 83° H' 45" at a deptli of 27 l\ithoms (No.

9835, (J.S.X.M.).

THE LARVAE.

The ontogeny of the Stomatopoda ineludes a remarkable metamor-

phosis, and the animals Nvhile in the larval stage bear so little resem-

blance to their adult form that it was but imtnral that the earlier

zoologists should suppose them to be adults of another family and
should give to them generic and specific names. We are indebted to

the researches of Clans (1871), Faxon (1882), and Brooks (1879, 1886,

and 1892) for our knowledge of the true relationshi]) of these forms.

While they are now only entitled to bear the names of adult species of

which they are the immature representatives, it is still convenient in

speaking of them to use the old generic names, and Brooks (1886)

extended this terminology at the same time that he pointed out distin-

guishing characters of the representative larval forms of most of the

genera, so that uow for each one of the principal adult genera we have a

corresponding larval type. The ontogeny of Protosqiiilla, Pteryfjo-

squiUa, and LrptosqulUa is unknown. The chief characteristics of the

larval forms of the other genera are displayed in the following;:

ANALYTICAL KEY TO THK TYPES (»F STOMATOPOI) LAKV.E.

I. Eyes sessile; appendages i-x developed and xiv-xvii also budded iu older

stages Erichthoidina, Clans. (An early stage; adult form

unknown).

II. Eyes stalked; appendages i-vii and xiv-xvii, present in earliest stages.

* Erichthus Form: Telson usually quadrate or hexagonal in general outline,

with never more than 1 intermediate denticles.

t Body elongated; carapace narrow without prominent ventro-lateral angles

and with posterior lateral angles near the dorsal surface.

Telson slightly wi<ler than long, and notched on the median line
;
pos-

terior lateral spines of carapace long; never any trace of lateral

teeth ni»on the raptorial dactylus.

GoxERitHTiius, Brooks. (Larva of (Ioxodactylus).

Like the above, but the dactylus of the raptorial limb showing traces of
• lateral teeth in the oldest stages.

Odoxtekichthus, new type. (? Larva of Odoxtodactyhs).
Hind body very long; telson longer than wide, sometimes ovate in gen-

eral outline; carapace narrow and short witli short rostrum and
short postero-lateral spines:

PsEUDERit'iiTHUs, Brooks. (Larva of Psei'doscjuilla),



544 REPORT Oy THE ORDER STOMATOPODA—BIGELOTV. vol. xvii.

t t Body short; carapace large and wide, infolded on the ventral side, with

proniiueiit ventral angles, and posterior lateral angles widely sejia-

rated from the median line.

Hind bodj' wide and flat; telson wider tliiui long.

Lysiokuiciithus, Brooks. (Larva of Lysiosqi'ii-la).

* * .1/i'mrt Form: Telson usually octagonal in general outline with numerous
intermediate denticles.

t Basal spines of each uropod small and ecjual.

Body short and broad, nearly covered l)y the carapace, whicli is folded

downward and inward.

Erichthalima, Brooks. (? Larva of Coromda).
t t The inner one of the basal spines on each uropod the longer.

Hind body short and broad; carapace broad, covering all but tlie last

thoracic segment, but not folded in at the sides.

Ai.iMERiCHTiiu.s, Clans. (? Larva of Squii.la [C'hloridella]).

Body greatly elongated; carapace flattened, elongated, and narrow

(about i as wide as long); usually several thoracic segments

exposed Alima, Leach. (Larva of S(iUiLLA).

General remarks on the collection.—The collection of lai vje is of cousicl-

derable size, but it is not worth while for us to linger over it, for it con-

tains but few forms of special interest, no consecutive series, and no

stages that can be assigned with certainty to any adult species. The
most striking features are the quantity of large Lysioerichthi from the

Atlantic and the number of very large Alimai from the Bay of Panama.

The former resemble the specimen figured l)y Brooks (188()) in pi. x, fig.

7. and which he regards as the young of Lyslosqidlla. macnlaia. The

latter are of two species, one with a very wide carapace and the other

with a narrow one. It seems probable tliat these will bo found to be the

larvte of the two large species of >Squilht that are common at Panama

—

S. panamensis and S. hiformis.

The larvae of stomatopods are sometimes to l)e found in immense

schools. While with tlie Johns Hopkins University Marine Labora-

tory at Bimini in the summer of 1892 I found a few stoniatopod larvjB

of various kinds and stages almost every time that the towing net was

used, but after dark on the evenings of July 19, 20, and 21 the towing

nets were crowded with an immense number of very small Gouerichthi,

apparently identical with the form represented by Glaus (1871) in his

fig. 22 B.

THE ODONTERICHTHUK LARVA.

Two specimens among the larvie from the Atlantic are of especial

interest. They are probably in the last larval stage and exhibit most

of the characters of Gonerichthi except that lateral teeth are to be

seen beneath the larval skin on the dactylus of the raptorial limb. It

is evident tliat they can not be larviTe of Gonodacti/lns, but, if Brooks

is right in regard to the rehitions of the larval forms, the specimens

before us must belong to a genus very ch)sely related to Gonodactt/lus.

The nearest one is Oilonfodacfi/Ui.s, and it seems probable that these
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larvte belong to two unknown species of that genus. They therefore

represent a new larval type for which I propose the name Odouterichthus.
One of them (l^o. 9958, U.S.KM.) was taken by the Albatross Octo-

ber 3, 1883, at station 2101, off Nantucket. It is represented in fig. 25.

A comparison of this figure with Brooks' fig. 5, pi. xii, which repre-

sents a Gonerichtlius frojn St. Vincent, Cape Verde, will show a strik-

ing similarity. They both exhibit the form of body, the shajje of the

carapace, and telson, that Brooks has shown to be characteristic

of the Gonodactylus larvtie. An examination of fig. 25 will convey a

better idea of this interesting form than pages of description. It will

be seen that the specimen before us differs from Brooks' in having a
somewhat shorter rostrum with five or six small spines on the ventral

Fiff. 25.

Two teeth on the rostr

ODONTERICHTHUS LARVA.

1 are hidden by the eye. Drawn with a camera lucida X 14.

side, and in having a minute additional secondary sj)ine on the ventral

edge of the carapace. The dactylns of the raptorial limb is much
more develoi)ed and shows five lateral teeth beneath the larval skin.

The similarities are so much greater than the differences that the latter

may be due merely to a difference in age, the one being an older stage

of the other. These forms would appear to belong to a species in which
the larvie can be distinguished from Gonerichthi only after the teeth

begin to form on the raptorial dactylus.

The other species, however (fig. 2G), is not so vSindlar to the Gone-

richthus type, but approaches the Pseuderichthus form, and this is jnst

what we should expect if my view be accepted that this is a larva of

Odontodactylus, because this genus is distinctly intermediate in some
Proc. K. M. 94 35
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of its characters between Gonodactylus and Pseudosquilla. Compare

Odontodactylus havanensi's (pi. xx) witli Gonodactylus cliiragra on the

or.e hand and yvith. Pseudosqiiina ciliata on the other, and then compare

this hirva (tig. 2G) with a tyiiical Goncrichihus and a typical Pseude-

richthus, as, for instance, the forms figured by Brooks* on pi. xii, dg. 0,

and on pi. xv, fig. 11, respectively. It will be seen that this larva

(No. 4393, U.S.N.M.), which was

taken at Woods Holl, Mass., August

22, 1870, has the elongated body and

short carapace of Fseudosquilla, but

the carapace bears the long rostrum

and long i)ostero-lateral spines of

a Goner ichthns, while the dactylns

of the raptorial limb shows traces

of seven or eight lateral teeth. It

is tluis excluded from either of the genera with which we have been

comparing it. Odontodactylus havanensis^ however, has six lateral teeth

upon the dactylus and 0. hansenii, recently described by Pocock (1893)

has nine distinct teeth, so that our larva may well belong to this genus.

It probably belongs to some West Indian species, was swept north by

the Gulf Stream and then driven into Woods Holl by a southerly wind,

for such has been the fate of many tropical creatures.

Brooks also found in the Challenge)' collections '-larvte which closely

resemble Pseuderichthus, although they may be Gonodactylus larvte j"

perhaps they are younger stages of Odonterichthus.

THE METAMORPHOSIS OF SQUILLA QUADRIDENS.

At Bimini on the 7th of July, 1892, several Alimiie were taken in the

tow net. The two largest ones appeared to be alike on a superficial

examination and were distinguished from the rest by the great elonga-

tion of the body in proportion to its width. One of these was preserved

Voyage of the Challenger, xvi, part 45, 1886.
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ill alcohol and is represented in fig. 27. The other was left in the

aquarium, and on July 9 it molted in the form seen in fig. 28. Unfor-

tunately the two larvoe

were not compared care-

fully before the molt, but

I have no doubt that tliey

were identical in form, for

there was no difference in

general aiipearance, and

a careful comparison of

the specimen represented

in fig. 27 with the older

one in fig. 28 shows so

many features in common
that one can hardly doubt that the one form is

derived from the other, and this opinion is con-

firmed by the entire absence of any characters

inconsistent with such a view. Of course, these

two forms are separated by the critical change
from the larval to the adult form, and there is

more difference between them than between any
other two stages.

Tlie adult form (fig. 28) appears to be iden-

tical with i^quilla quadridens, Bigelow, the tyx)e

specimen of which was found on the Florida

coast not far from where these larvne were cap-

tured. A comparison of the figure with the de-

scription of the species (p. 511) will show that

it corresponds in all the chief characters, al-

though it iirobably would not assume its fully

matured form and detail of structure until after

several more molts. In the passage from the

larval to the adult form the body becomes
broader and more compact at the expense of its

length, so that shortly after the molt it is but

1.1 cm. in length, while before it was 0.5 cm.

longer. Another specimen which may have
undergone another molt since assuming the

adult form was captured by. the towing net

four days later.

The dactylus of the raptorial limb in the larva

(fig. 27) is unaTmed, but one can see three

lateral teeth in addition to the terminal one

lying beneath the larval skin. lu this way it

corresponds to the adult form, and at the

same time recalls Brooks's description (ISSG, pp. 90-93), of SquiUa

(Alinia) bidens, Claus, but a comparisou of this description and the

ris. 27.

LAST ALIMA STAGE OF SQUILLA
QUADHIDENS.
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accompanying figures with our form sliovrs so many differences that the

two must be distinct.

Our larva, Squilla {AUma) quadridens, is in the first phice much
smaller than Alima hidvns at the stage with three lateral teeth on the

(hictylus, the later being an inch in length while the length of the

former is but l.G cm.

Tlien in our form the cara^^ace is relatively shorter and narrower,

making with the rostrum less than two-fifths of the total length of the

body measured along the median

line. The rostrum does not ex-

tend beyond the shafts of the first

antennte and does not equal half

the length of the rest of the cara-

pace. The anterior lateral angles

are not so- prolonged, and the iios-

terior lateral si)iues reach only so

far as the boundary between the

second and third of the four i)os-

terior thoracic segments, which

are left exposed by a deep incision

in the posterior margin of the cara-

pace. There is a single secondary

spine at the base of each posterior

lateral process and three or four

minute ones on the side of the car-

apace in front of the mouth. The
hind body is more elongated than

in Alima hidens and comprises

more-than three-fifths of the total

length from the tip of the rostrum,

but, as in that species, all of the

posterior lateral angles of the first

five abdominal somites end in acute

spines, and there are two submed-

ian spines on the sixth. The shape

of the telson is very similar to that

of the other species, but it has a

different number of secondarj^ den-

ticles, there being on each side

fifteen submedian, eight to nine
r)ra»„«itl, the ran.^rH Uu-.du X 8. .

1 i. 1intermediate, and no lateral ones,

while in A. hidens they are 20zlz , 12-13, 0. The basal prolongation of the

uropod shows beneath the larval skin the characteristic form of the

adult, including traces of the acute teeth on the inner side. The raptorial

chiAV is more slender than in .1 , hidens, and the manus bears two equally

FIRST .STAOE OF ADULT FORM OF SQUII.LA
QUADRIDENS.
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large curved teetli on its proximal portion instead of 1 large one, and

lias numerous minute teetli on its distal i^ortion.

A number of AliniiB were found at tlie same time in earlier stages.

They are all of one species which is very similar to or identical with

Alima gracilis, Milne-Edwards, and they may be the earlier stages of

the form that I have just described, but no decision can be reached on

this point, as the necessary intermediate stages are wanting.
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THE PTERYLOGRAPHY OF CERTAIX AMERICx^X CVOAT-
SUCKERS AND OWLS.

By Hubert Lyman Clark.

A RECENT exauiiuatioii of ii number of Caprimulgi aucl Striges for tlie

purpose of studying their pterylographical characteristics has jiroved of

such interest that the results seem worthy of publication, altliough t le

work is necessarilyonly preliminary. In the carrying on of tliese studies

1 have been placed under great obligation to Dr. "R. W. Shufeldt and
Mr. r. A. Lucas, of Washington, for many helpful suggestions, and to

the National Museum for much of the material. For the rest of the

material I am indebted to Mr. F. A. Ward, of Rochester, and especially

to Mr. Frank B. Armstrong, of Brownsville, Tex., who has given me
invaluable assistance. I am also under great obligations to Dr. W. J.

Holland, of Pittsburg, for the use of his valuable scientific library,

without which I should have been placed at great disadvantage.

All of the specimens examined have been birds in the flesh, either

fresh or alcoholic, as the use of skins for the study of pterylography

seems to be of questionable value. Owing to the fact that Striges ha\'e

eleven j)rimaries while Caprimulgi have only ten, I have adopted the

somewhat radical change advocated by Wray* of numbering the

primaries from the wrist outward instead of from the tip of the wing
inward, as is usual. Although I do not consider the plan wholly free

from objections, it has been necessary to do this to avoid inextricable

confusion in comparing the primary formuLe in the two groups, for

the real first primary of the owls is wanting in the Caprimulgine wing.

For the same reason the central pair of tail feathers is designated as

number one and the outer pair five or six, as the case may be.

As the four genera of North American Caprimulgi have all been exam-

ined, I give first as complete a review of the pterylosis of this groap

as the material at hand will warrant, with particular reference to

each genus. After this is given an account of such owls as have

been obtainable, and this is followed by a comparison of the pterylog-

raphy of the two groups and the conclusions to which I have been led.

The work is, as already stated, only preliminary, and, of course, can

only be completed by a study of all the important species of both

* Proc. Zool. Soc. London, 1887, p. 343.

Proceedings of the U. S. National Museum, Vol. XVII—Xo. lOlS.
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groups, but it is hoped that the preseut article may not only vserve as

au introduction to such a work, but luay also arouse more interest iu

the study of comparative pterylography.

CAPRIMULGI.

In Nitzsch's "System der Pterylographie" there is given a fairly

complete account of the pterylosis of Caprimulgus curojxeus and farther

remarks on G. longipennls, forcipatus, and spaluriis, ^gotheles norm

hollanduc, Podargus giga.s, and Nyctornis (cthercus, but apparently the

celebrated German had not examined our North American species.

Dr. Shufeldt has carefully described the pteryloses of Antrostomiis

and Chordcilcs in his memoir on the Macrochires,* and the former is

figured. So far as I know these are the only important papers which

have yet appeared bearing directly on the pterylography of the group

unless we ini^lude Steatornis, which has been examined and the ptery.

losis figured by Garrod,t although it is not improbable that others may
have escaped my search.

The Caprimulgi are remarkable for the variations shown in the

pteryloses of the diflerent genera, but the plan is similar in all the

North American species and may be briefly summed uj) as follows:

The whole head is fully covered with feathers, which are, however,

arranged in more or less complete and often parallel longitudinal rows,

forming on the forehead and crown definite patterns, each genus hav-

ing its own peculiar arrangement. From the head there extends back-

ward dorsally the upper cervical tract which, dividing between the

shoulders into two strong forks, extends to the end of the shoulder

blades. The dorsal tract, which begins immediately behind this fork,

shows great variation in its distinctness and extent, but is usually

more or less forked at first and then, uniting into a single tract, runs

backward to the rootof the tail. Anteriorly it may unite its twobranches

with those of the cervical tract, thus inclosing a diamond-shaped

spinal space, as best shown in Phalccnoptiliis, or it may spread out more

decidedly toward tlie sides and even send forward a few feathers almost

to the humeral tracts, as is well shown in Cliordeiles virginianus. The

humeral tracts are strongly defined, and the upper surface of the wing

is very completely feathered, except for an evident apterium at tbe

outer end of the humerus. The parapterum is not always very evident,

but usually connects the humeral tract with tbe feathers of the forearm,

of which there are seven or eight more or less complete rows, the lower

three or four being the secondary coverts, while there are also two very

strorig rows of primary coverts. Directly at the knee-joint is a promi-

nent femoral tract, which, after crossing the tibia diagonally, extends

part way along the posterior edge of the femur, although it never reaches]

as far as the dorsal tract. The pterylosis beneath is more uniform. The]

* Jour. Linnean Soc, xx, pp. 299-394.

tProc, Zool. Soc, 1873, p. 526.
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lower cervical tract forks at about tlie middle of the neck and each
branch extends down over the side of the breast, where it is very broad

and strong, and then (as it enters on the surface of the abdomen, or a

little before) suddenly contracts to a strip only two rows broad, which
curves iaward and ends a little in front of the anus. The hypopterum
is generally very evident and connects the sternal tract with the incom-

l)]ete fourth row of under wing coverts. The lower surface of the wing
is very slightly feathered, but there are two complete rows of primary
and three of secondary coverts and nn incomplete fourth row of the

latter. The four genera agree also in the following details:

Aftershafts present but weak. True -down wanting. Oil gland not

tufted. Primaries, 10. Eectrices, 10. Alula feathers, 3. Seconda-
ries, 12 or 13, but the wing is aquincubital.

The larger wing and tail feathers are all peculiar in the length of the

quill {calamus) and the corresiwndiug shortening of the shaft (rhacis)

which ends with the vexillte. The four genera fall naturally into two
groups, as follows

:

I. Secondaries, 12; tail not forked, the central pair of rectrices longest; rictal bris-

tles very prominent; infra-mandibular region sparsely feathered; no inner

branch or tooth on the lower cervical tract.

A. Only 8 complete longitudinal rows of feathers ou the crown. Tarsns not
feathered at all PnAL.EXOPTii..us.

B. Eight complete rows, but tarsus feathered halfway down in front.

AXTROSTOMUS.
C. Ten complete rows and tarsus not feathered Nyctidromus.

II. Secondaries, 13 ; tail forked, central i)air of rectrices shortest ; rictal bristles not
evident; inframandibular region well feathered; lower cervical tract with
a prominent inner tooth.

A. Ten complete rows on crown. Tarsus feathered in front Choudeile.s.

Genus PH AL^ N O.PT I L U S .

Of this genus I have only had .the opportunity'to examine one speci-

men, but as that was in good condition, it probably illustrates correctly

the pterylosis of the genus. As the prinuiries had been cut off, the
formula for- their comparative lengths can not be given, but there were
12 secondaries. Ou each side of the head, along the edge of the rictus,

there is a single row of long, stout, bristle-like feathers. Above this

is a second row of smaller contour feathers and above this a third

incomplete row of the same. From the base of the culmeu (fig. 1)

there run backward on each side two rows of contour feathers, so near
together as to almost make a single row. For a short distance these

double rows are about parallel, and then curving inward they unite

for a short distance into a band three rows broad. On the crown they
separate once more into four distinct rows, which, although somewhat
curved, are almost parallel* for some distance, but unite again at

the commencement of the cervical tract. Another row begins on each

Used in the sense of being equidistant at all points.
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side just behind the nostrils and rims backward into the cervical tract

almost parallel to those first described. The fonrth complete row ou

each side commences under the eye, near the angle of the mouth, and

alter running forward a little way curves up and back and runs par-

allel to the others into the cervical tract. There is another incomplete

row on each side, Avhich begins about the middle of the upper eyelid

and runs down the back of the head beliind the ear, but does not seem to

join in the cervical tract. The rows are closer together than in any of

the other genera and curve as shown iu tig. 1. The upper cervical tract

is quite broad and is clearly and widely forked at the end. The dorsal

Fig. 1. Fig. 2.

PTERYLOSIS Ob' PHAL.ENOPTILVS NUTTALLI.

tract extends forw'ard from the oil gland, in a rather narrow band which

is forked in front and unites plainly with the cervical tract, thus inclos-

ing a diamond-shaped spinal space. There are on each side of this

fork a few scattered contour feathers, but they are not very evident.

The femoral tract is clearly defined, but is not peculiar in any way,

though on the femur between it and the dorsal tract there are many

scattered contour feathers. There are also a few such feathers on the

tibia, but there are none on the tarsus. The humeral tracts are strong

and extending clear across the shoulders unite with the ventral tracts.

The feathers ou the chin and throat (fig. 2) are widely separated and are

arranged in more or less longitudinal rows which converge iu front to



PROCEEDINGS OF THE NATIONAL MUSEUM. 555

unite at the base of the gonys. The lower cervical tract is broad and
divides near the middle of the neck. The ventral tract contracts on
the breast some distance before reaching the posterior edge of the

sternum and ends a little in front of the anus. There are scattered

contour feathers on the belly and on the sides of the breast anterior to

the hyi^opterum.

SjJecimen examined.

:so.



550 rTERYLOGBAPHY OF GOATSUCKERS AND OWLS—CLARK. vol.xvh.

surface agrees witli Phnlcoiojjtilus, altliougli the dorsal tract is mucTi

broader, aud there appear to be no scattered contour feathers on the

back. Ventrally Aiitrostomus differs from the "Poor-wills" in a much
greater sparseuess of feathers on the chin (iig. 4) and in the continued

breadth of the sternal tracts, which become narrower only as they enter

on the sarface of the abdomen. The featherinj^ of the tibia does not

end at the joint, but extends down on the tarsus in front, more than

half way to the toes.

Specimens examined.

No.
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sparsely, but the tarsus is wholly bare. The humeral tract shows the

remarkable peculiarity of not reaching- entirely across the shoulder,

but becomes almost obliterated at its anterior end. This was clearly

shown in all the specimens examined. In the infra mandibular region

the feathering is even more scattered than in Antrostomus, so as to

Fig. 5. Fig. 6.

HI'ERYLOSIS OK .WCTIUROML-.S ALBICOLLIS .MEKRILLI.

leave two very distinct and complete apteria (one on either side) and

a less evident one in the center. The lower cervical tract (fig. 0) is

very narrow and is deeply forked. The parapterum is not very strong,

and in one si)ecimen the hypopteriim nearly failed altogether. In all

otber respects, however, it seems to agree \f\t\\ PhalccnopUlus.

Specimens examined.

Xo.
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the plucked bird very little trace of their presence. There is on each

side of the crown the iisnal doable row of feathers running backward

troiu culraen to cervical tract, and beside this, but at some distance from

it, two widely separated parallel longitudinal rows. A fifth row runs

across the extreme upper part of the eyelid with an outer branch down to

the eyelid proper. The Tipper cervical tract is very broad in C. vlrfjinia-

nv.s (fig. T), but in C. texensis it is as narrow as in Anfrosfomus. In C. vir-

ginianus the fork of the cervical tract is very strong, but that of the

dorsal tract is very indistinct, while from each side of the latter there

Fig. 7. Fig. 8.

PTERYLO?I< OF CHORDEILES VIRGINIANUS.

extends a broad tract out and up over the back so as to connect very

slightly with the broad humerals. In C. texensis the dorsal tract is much
like Antrosionius, and there are no traces of the peculiar tracts, just

described, on the sides of the back. In both species of Chorde lies,how

-

ever, the femoral tracts are normal and the feet are feathered half-way

down on the tarsus in front. On the lower surface (fig. 8) the two species

agree with PhaUvnoptiJvs, except that the infra-mandibular region is

very well feathered and the lower cervical tract, dividing very far up
on the throat, bears on its inner edge, close by the furcula, a very

noticeable branch or tooth, while the sternal tracts are remarkably

broad and strong.
Specimens examined.

No.
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In regard to the differences in the dorsal tract as above given

between C. virginianus and C. texensis, it is probable that an examina-

tion of fresh material, which it was impossible for me to obtain, will

show that they are not so great as I have indicated. Indeed, it is

likely that good specin^ensof C. tcxensis will show dorsal tracts similar

to C. virginlanuH, as Dr. Shufeldt found them so iu the specimens

which he examined.*
STRIGES.

In his System des Pterylographie, jSTitzsch has given an account

of the pterylography of some 21 species of owls, of which at least

live are American, namely: 8trix virginiana {Buho virginianus), S. bra-

chyoUis {Asio accipitrinus), S. asio (Megascops asio), S. nyctea {Nyctea

nyctea), and 8. cunicidaria {Speofyto cunicularia). Besides these, l>\

liippomca is closely allied to our Scotiaptex cinerea and Hyhris Jiam-

mca is represented in our Strix praUncola. Aside from Mtzsch's work
the only contribution to the j)terylography of the owls Avhich I have
found is contained in some ''Notes on the Anatomy of Speotyto cuni-

cularia hypogica" by Dr. Shufeldt, t in wiiich is given a very complete

and accurate account of the pterylosis of the burrowing owl; important

differences between that form and the other owls being pointed out.

As a rule, however, it may be safely said that the owls show a striking

uniformity in the arrangement of the feathers, of which the general

plan is as follows : The head is more or less fully feathered above, and
especially densely in front. The upper cervical tract usually com-

mences broad, but rapidly becomes narrow, and forks between the

shoulders more or less deeply. The dorsal tract is very incomplete

anteriorly and is only indistinctly connected with the cervical forks,

but x)Osteriorly it becomes a strong single band, which forks behind

so as to more or less surround the oil gland. The humeral tracts are

•strong and usually broad and the parapterum is very evident. There

are two complete rows of primary coverts, and on the forearm there are

seven or eight rows of feathers, of which the lower three or ftmr are true

secondary coverts. The femoral tract is very strong and evident, run-

ning obliquely across the upper end of the tibia from the knee, along on

the posterior edge of the femur. The tibia and tarsus are usually very

completely covered with feathers, and often the toes also. At the base of

the gouys the infra-mandibular region is very thickly feathered, but this

dense patch divides abruptly and either passes up on each side and runs

along the ear-conch, as in those owls in which this conch is fully devel-

oped, or, as in other species, disappears on the rami of the lower jaw.

The rest of the chin and throat are very sparsely feathered in most owls,

but in others it is fully covered. The lower cervical tract is narrow and
is divided on the neck so as to pass down on either side to fonn the strong

sternals. It is also connected with the humerals, and especially with the

*Jour. Linii. Soc, xx, p. 341.

t Jour, of Morph., Juue, 1889.



r)60 rTERTLOGRAPET OF GOATSUCKERS AXD OWLS—CLARE, volxvii.

trii^le row of small feathers on the lower edge of the patagium, while all

of the upper outer corner of the breast is usually more or less feathered.

From the lower end of the sternal tract there rnns a strong" hook over

to the hypopterum, which is itself very evident. There are two rows of

primary and three or four ofsecondary under coverts. The ventral tracts
commence on the breast, usually near the furcula, and seem to be lused

with the sternals at first, but soon separate from them and run down on

either side almost to the anus, becoming- very narrow on the belly.

Strix shows a very peculiar modification of this typical form, in the

fusion again of the sternal and ventral tracts at the posterior end of

the former. The post-anal tract, comiirising the under-tail coverts, is

strong and very conspicuous in the larger species. All of the speci-

mens of Striges examined agreed in the following details:

Aftershafts wanting. True down wanting. Oil gland not tufted.

Primaries 11, the eleventh very small. Rectrices 12 (except Microimllas).

Alula feathers 4. Wing aquincubital.

As only nine species, representing eight genera, have been available

for study they can not be very satisfactorily arranged in groups ptery-

lographically, but when all the genera are examined such an arrange-

ment may be possible. For the sake of convenience I have, however,

divided the eight genera as follows

:

I. Head uuiformly and thickly feathered above and sometimes below, although the

lateral ueck spaces reach nearly to the ears and the infra-mandibular

region is sometimes sparsely feathered, often showing apteria along

the rami of the lower jaw.

A. Rectrices 10 Micropallas.

B. Rectrices 12.

a. Upper cervical tract well forked ; ninth, eighth, and seventh primaries

longest Speotyto.

h. Upper cervical tract slightly forked ; seventh, sixth, and eighth j)rimaries

longest Glaucidium.

II. Head not uniformly feathered, but usually showing longitudinal rows ou the

crown, and the infra-mandibular region is very sparsely feathered.

A. Sternal tract free from ventral at posterior end; outer pair ofrectrices shortest.

a. Linear arrangement of feathers near the center of tlie crown between the

eyes, but ou account of their nearness to each other not showing

any very definite pattern; lower cervical tract clearly defined ou the

chin Syrnium.

h. Linear arrangement of feathers ou the crown forming a definite i»attern

between the eyes or else not evident at all; lower cervical tract

iudistinct on the chin; ninth, eighth, and seventh primaries longest.

Asio.

c. Linear ai-rangement of feathers on the sides of the crown, back of the eyes.

1. Tarsus fully feathered; seventh, sixtli, and eighth primaries longest.

Megascops.

2. Tarsus only feathered in front halfway to the toes Gymxoglaux
B. .Sternal tract fused with ventral behind as well as in front; middle pair of

rectrices shortest.

a. Ninth, eighth, and tenth primar.es longest Strix.

Note.—The above arrangement is not intended to show any affinities between

these genera, but simply to set out more prominently some of the differences.
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Genus M I C R O P A L L A S .

Unfortimately, I have only had the opportiin ity to examine one speci-

men of tliis very interesting genus of little owls, but Mr. Lucas and
Mr. Ridgway have very kindly examined the skins of both M. ichitneyi

and M. (jraysoni in the iSTational IMuseum, and have thereby confirmed

its chief peculiarity, namely, the presence of only ten rectrices. Indeed,

the specimen which I examined had only nine, but there is a possibility

that one had been lost accidentally. The primaries had been cut, and
^50 their formula can not be given, but there were only 13 secondaries.

In the general pterylosis this genus differs from Asio accipitrinus

(figs. 9 and 10) in the uniform feathering of the head above and below,

except the naked space over the eye; in the narrowness and weakness

of all the tracts, but especially the femoral ; and in the somewhat less

complete feathering of the toes, where the feathers are very hair like.

The dorsal tract and tjie posterior end of the cervical were not easy to

make out, but seemed to be like Asio. In fresh specimens, however,

I should expect to find the cervical tract scarcely forked and the dor-

sal extending forward so as to almost meet it, as in Glaucidium.

Specimen examined.

No. Name. ! Collection. Condition.

1 : Micropallas Whitney

i

, IT. S. Nat. Mus i Alcoholic.

Genus S P P: O T Y T .

Although this genus shows some modification of the typical Strigine

pterylosis, it did not seem necessary to publish a figure, as one has

already ai)peared with a full account of these dilierences in the Journal

of Morphology for June, 1889, by Dr. Shufeldt. All the specimens

which I have examined agree with the description there given,

although really the width of the tracts is not so especially noteworthy

when compared with our other owls as in comparison with the figures

of Nitzsch. Indeed, I have not noticed in any of the owls which I have
examined the extreme narrowness of the tracts to which ISTitzsch called

attention, although they may be narrower than those of the hawks and
some other birds. The chief peculiarity of iSpeotyto lies in the uniform
feathering of the whole head, more complete than in any other owl I

have seen. This was especially clear in the young bird from the

National Museum, where the sides of the head were more fully clothed

than in the adults. The lateral neck spaces are broad and do not reach
quite to the ear, as in other owls, but permit, instead, a slight union
of the ui)per and lower cervical tracts on the sides of the head. In all

other respects Bpeotyto agrees with Asio^ except that the tarsus is only

feathered to the base of the toes, and that only in front. The eleven

primaries rank as follows in length : 9 = 8, 7, 6 = 10, 5, 4, 3, 2, ] , 11.

Proc. N. M. 94 36
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There are fifteen secondaries and twelve retrices, but of tlie latter one
bird from tlie National Museum (No. 85253) possessed thirteen.

Sjpecimens examined.

No. Name. CoUcctiou.

Speotyto cunicularia hypogsea
j

U. S. Nat. Mus .

fio
." do

Spt^otvto ciiiiiculai'iahypogBea (young).' do
Speotyto cniiiciilaria Ii vpogiea ' Brownsville . .

.

do ^ i do
, do do

Condition.

Alcoholic.
do.
do.

Frosli.

do.
do.

Nitzsch says of iS. cunicularia that " it has twenty-four remiges, of

which ten are on the hand; the first equals the fifth; the second

between the fourth and fifth; the third somewhat longer than the

fourth." Since he does not mention the real first primary, it is neces-

sary to add one to each of these figures in order, to get the formula as

he meant it. Keversing the notatiou, it then becomes 8, 7, 9, 6=10, 5,

4, 3, 2, 1, 11, which agrees substantially with what I have given.

Although Nitzsch allows the genus only fourteen secondaries, both Dr
Shufeldt and I found fifteen.

Genus G L A U C I D I II M .

The pterylosis of this genus is very similar to that of Micropallas and

Speotyto, but the inframandibular region is not at all thickly feathered

and there are distinct apteria along the rami of the lower jaw. The
upper cervical tract is broader than usual and i)osteriorly divides so

very slightly that the fork is not clearly defined at all, while the dorsal

tract extends farther forward than in Asio, although it does not quite

reach the end of the cervical. The humeral tracts are not very broad,

being narrower than the upper cervical. The femoral tract is well

developed and the tarsus is feathered only as far as the somewhat hairy

toes. Beneath Glaucidmm agrees closely with Asio, although the ven-

tral tracts are not quite so clearly marked on the breast. The formula

for the primaries is as follows: 7, 6, 8, 5, 4=9, 3, 2, 1, 10, 11. Two of

the specimens examined liad fourteen and the other two fifteen, second-

aries, while there are, as usual, twelve rectrices.

Specimens examined.

No.

1

2
3

4
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fers on tlie head in a few details. Tlie lower cervical tract is clearly

defined on the chin instead of being- indistinctly scattered, while on

the crown the longitudinal rows are so close together and so similar

that the general effect is like the uniform feathering of Speotyto. The
feet are fully feathered to the base of the toes and the latter are more
or less feathered above. The wings had been clipped but there were
apparently sixteen secondaries.

Specimen examined.

No.
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part of the breast, and chiefly the complete separation on the breast

of the sternal and ventral tracts, all make np the typical pterylosis of

the owls and are clearly shown in figs. 9 and 10. Asio tcilsoniamis

does not show t^iese points as well, or at least the specimens which I

was able to obtain did not show them, but as they were not in very

good condition it is possible that perfect material will show more com-

plete agreement with Asio <ieciplirinus. The species of wihonianus

examined did not show clearly the longitudinal arrangement of

feathers on the crown, although the head was not uniformly feathered

as in Sjjeotyto; the femoral tract was no longer a true femoral, but

scarcely reached the femur at all, being confined to the back of the

tibia (this may be easily understood by imagining the femoral tract in

fig. 10 to be moved down on the tibia one-eighth of an inch nearer the

tarsus); on the front of the tibia the feathering was so very dense that

there was a very distinct tract there. The two species agreed in pos-

session oififteen secondaries and in the following formula for the prima-

ries: 9, 8, 7, 10= G, 5, 4, 3, 2, 1, 11.

SpL-clmens examined.

Jio. Name. Collection. Conditioii.

Asio wilsoniaiius .

,

do
Asio accipitrinus ,

do
do
do
do

Amherst, Mass...
U. S. Nat. Mils ...

Browusville, Tex .

do
do
do
do

Fresh.
Alcoholic.
Fresh.

do.
do.
do.

do.

Nitzscli says of Strix hraeliyotus: '' Twenty-four remiges, the second

the longest, the first somewhat shorter than the third." Making the

same addition and reversion as we found necessary under Speotyto, this

formula becomes 9, 8, 10, 7, C, 5, 4, 3, 2, 1, 11, which is almost the same

as that I have given. He only credits the genus with fourteen second-

aries, while I have always found one more.

Geuns MEGASCOPS.

Except for the peculiar difference in the arrangement of the longi-

tudinal rows on the head, the pterylosis of this genus is very much
like that of Asio. This difference is very

well shown in the plates and may be briefly

characterized thus : In Asio the longitudi-

nal rows are central, while in Megaseops

they are lateral. On the infra-mandibular

space the feathers are more numerous in

the screech owls, but other distinctions are

not obvious. There are fourteen second-

aries, and the eleven primaries rank as fol-

lows: 7=6, S, .5, 9, 4, 3, 2, 10=1, 11. The
feet were more heavily clothed in featliers, though the same surface was

Fig. n.

HEAD OF MEGASCOPS ASIO.

3\ving Hrraiipement of longitudinal ro'
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covered, in the specimen from New York State than in lennicotti, and
in the latter more than in mccallii.

Specimens exam ined.

Ko.
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wider than the lower, although there is no true inner branch given off.

The upper cervical tract is very narrow, while tbe humerals are nar-

rower than in any other genus and the parapterum is weak. The
femorals are strong, but very diffuse, and are scattered over most of the

femur. The feet are not feathered quite to the toes, but the latter are

very hairy. The sternal tract is fused with the ventral, not only at its

origin near the furcula, but also at the other end of the breast, so that

the tracts are really one; very broad on the sternum, and containing a

longitudinal apterium, and becomiug abruptly narrow on the belly.

The hypopterum is very strongly marked, and the hook connecting it

with the sternal tract is composed of larger feathers, and they are much
more numerous than in the other owls. Indeed, the whole breast is

much more thickly feathered than in Asio. Another remarkable

peculiarity is the formula for the comparative lengths of the recfriees.

In all the other owls the middle pair of tail-feathers is the longest and

the external pair shortest, so that the formula is.l, 2, 3, 4, 5, 6. In Strix,

however, this is exactly reversed, the outer pair being the longest and

the formula reading 6, 5, 4, 3, 2, 1. Tliere are tifteeu secondaries and

the primaries rank as follows : 9, 8, 10, 7, 6, 5, 4, 3, 2, 1, 11.

Specimeus examined.

No.
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Comparison of Ihe genera.

Geinis.
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Fundamental plan and variation in detail.—In regard to the fimcla-

ineiital plan of tlie pterylosis, it needs only a glance at the figures to

show ns that while dorsally the two groups are A'ery similar, there

is ventrally at least one important difference. On the head the

feathering is much more dense and uniform in Striges than in Capri-

mulgi, but there are nevertheless signs in the former group of a

tendency towards a less uniform covering, as witness the longitudinal

rows of Asio and Megascops. Furthermore, in Chordeiles, there is

a much more uniform feathering of the infra-mandibular region than

in any owl except possibly Speotyto. There is no constant differ-

ence between the two groups in the upper and lower cervical tracts

which are always narrow and clearlj" forked. The dorsal tract is prac-

tically the same in both, varying indeed in the different genera as to

its extent and its union with the forks of the iTpper cervical. The
strong humerals with an evident parapterum are also common to the

two groups and the peculiarly placed femoral tract is likewise charac-

teristic of both, which is the more remarkable as the tibia is always

much more heavily feathered in Striges. As a rule, too, the owls have

the feet much more fully clothed, but as much of the tarsus is bare in

Gymnoglaux as in Antrostomus so that this slight difference is by no

means constant. On the ventral surface the two groups agree in sev-

eral minor details such as a strong hypopterum and hook, connecting

with the sternal tract, and the numerous scattered feathers on the

ui^per outer corner of the breast and on the shoulder, including a

connection between the lower cervical and the humeral tracts. But it

is on the breast that we find the first real difference in.the fundamental

plan, and this demands a careful examination. In the Caprimulgi, the

lower cervical after forking continues on each side as a single tract,

forming on the breast a broad and strong sternal, and on the belly,

after narrowing abruptly, the much weaker ventral tract. In the Stri-

ges on the other hand, the lower cervical, after forking, forms on each

side of the breast the well-marked sternal tracts, but does not continue

down on the belly to form the ventrals. These are, on the contrary, in

the typical Strigine pterylosis, entirely separate from the other tracts

at least as far up as the furcula and owing to their weakness at that

point their union with the sternals is often very indistinct. It will be

at once seen that this difference is i-eally important, but when we con-

sider the condition of these tracts in Strlr, we find an arrangement

that is really intermediate between the two groups, and this gives us

a hint as to how the Caprimulgine form may have been derived from

such an arrangement as occurs at present in the owls. In AStrix, as has

already been pointed out,' not only do tlie ventral and sternal tracts

fuse clearly near the furcula, but owing to the slight outward curve of

the former and a more abrupt inward curve of tbe latter, the two
unite at the i)osterior extremity of the sternals so as to form in reality

one broad tract on the breast, containing a longitudinal apterium. It
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will be easily seen that should this fusion increase at each end and
continue until the apteiinni had disa|)i)eared, we would arrive at the

Capriniulgine condition. May it not be true that in this way the single

tract of the Caprimulgi has been formed? At any rate there is noth-

ing inherently improbable in the idea. If this be granted the conclu-

sion is inevitable that the fundamental plan of the pterylosis was
originally the same in both groups, and since in those minor points in

which they differ (such as the longitudinal rows on the head in the Cap-

rinuilgi and the feathering of the tarsus in the Striges) there are numer-

ous intergradations, there is certainly reason to admit the possibility of

some relationship. It may be mentioned here that Stri.x' shows
another peculiarity which is not unlike one of the features of Chor-

{Jelles. It will be remembered that the lower cervical fork of the latter

genus shows a i)rominent inner branch and although this is not found
in any owl, yet the peculiar formation of the tract in Strlv gives us a

hint as to its possible origin. The above hypotheses in regard to the

origin of the single sternal ventral tract in the Caprimulgi ami the

inner cervical tooth in Chordeiles seem to indicate greater specialization

on the part of this group and it is worth while to bear this in mind as

we consider the other characters to be compared.

Arrangement of the feathers of the tving.—Since the wing is one of

the most characteristic organs of a bird, and since variations in the

arrangement of its feathers are almost endless even within the limits

of well-defined groups, similarities in these points must carry con-

siderable weight, esi)ecially when these likenesses are in such details

as the comiiarative length of the i^rimaries. If we compare the

wing of an owl with that of one of our goatsuckers, we find sub-

stantial agreement in several points, but some apparently important

differences in others. Both agree in being aquincubital, a character

which seems to be of the greatest importance. They agree further

in the number of rows and distribution of the coverts and even fairly

well in the comparative lengths of the primaries. Thus among the

Caprimulgi, the eighth and ninth are about equal and are longest;

then follow the seventh and tenth (about equal), and the sixth, very
little shorter, and then 5, 4, 3, 2, 1. Chordeiles (according to Cones) has

the tenth equal to the ninth and the rest in regular succession. Among
the owls examined there are three groups; Asio and Speotijto agreeing

very closely with the whip-poor-will as above given, the eighth and ninth

being about equal, seventh next, sixth and tenth (etjual), and the rest

in regular order; *S7r(> differing from these and approaching Chordeiles

in the greater length of the tenth primary, which is longer than the
seventh and almost equals the ninth; Glaneidium and Megascops show-
ing a Yevy different arrangement with the seventh longest and the
tenth about equal to the first. Striges, however, possess the eleventh

primary in a rudimentary condition, Avhile it has completely disappeared
in the Caprimulgi. The latter have only three feathers in the alula,
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while the owls have four. The number of secondaries varies in the

different genera, but it is almost always greater in the owls. It will be

noticed that these differences are all numerical and that the smaller

number is always the characteristic of the Caprimulgi. It is well

known thatin the evolution of birds there has been a distinct tendency

towards a reduction of the number of remiges and this tendency has

been very marked in the specialization of many groups of small laud

birds. This reduction takes place not only at the upper or inner end

of the forearm, thus decreasing the number of secondaries, but also

at the outer end of the hand, thus decreasing the number of primaries.

The former is nuich tlie more common and extensive method, so that

the number of secondaries may vary between six and forty; while the

latter is limited to one or two feathers only, the number of i)rimaries at

least in Carinate birds, varying between ten and twelve.* We tlius see

that in the structure of the wing, the Oaprimulgi show a greater spe-

cialization than the Striges, although the arrangement of the coverts,

the absence of the fifth secondary, and the comparative lengths of the

primaries would seem to indicate that the original plan of the wing-

was the same in both groups. This is in line with the conclusion to

which our examination of the general pterylosis had brought us and

the consideration of the remaining characters may throw still more

light on the subject.

The presence of aftershafts., oil gland, and doini.—In the general

structure of the plumage there is a sui^erficial resemblance between the

owls and goatsuckers, but a careful examination does not altogether

bear this out. The greatest difference lies in the presence of an after-

shaft on the feathers of the Oaprimnlgi which is entirely lacking in

Striges. Although stronger in Nyctidromus than Chordeiles, it is, even

in that genus, very weak, although I have always found it present.

In the owls, however, it is uniformly absent and I have found no trace

of it in any of the specimens which I have examined. This difference

can not, therefore, be easily explained away, at least not until we know
more of the origin and function of the aftershaft and are better

acciuainted with the pteryJography of all the genera. I have already

spoken of the peculiar length of the calamus in the large wing and tail

feathers of the Caprimulgi, bat I did not find the same structure clearly

shown among tlie owls, except in Glaucidinm, where it was as evident

as in J^yctidronius. Down feathers are very rare in both groups, if

present at all, and I found no trace of an oil-gland tuft in either,

although Nitzsch s])eaks of finding a tra«e of it in Strix.

Xumher and lent/th offeathers in tlie tail.—AVhat has been said above

in regard to the reduction of the number of remiges in birds is also

true of the rectrices, although the evidence is less satisfactoiy. How-
ever, it will hardly be disputed that the presence often rectrices in the

Caprimulgi indicates greater modification than the presence of twelve

See Dr. Gadow's internstinj;' Jirticlt- in Proc. Zool. Soc, 1888, p. 655.
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in the owls. This difference in number might have been something of

a difficulty in showing any connection between the two groups were it

not for the interesting discovery that Micropallas possesses only ten,

a fact which seems to have previously escaped notice. Another thing

of interest in regard to the tail is that while in both Striges and Capri-

niulgi it is the rule for the middle pair of rectrices to be longest, there

is an exception in each group; among the former Strix, and in the

latter, Chordeiles., has the outer pair longest.

coNCLusioisrs.

Having thus comi^ared in detail the iiterylographical characters of

both Cai^rimulgi and Striges, as far as the material at hand would

allow, I may justly be permitted to draw a few inferences from the

facts before me. It can hardly be denied that these facts indicate a

certain degree of affinity, and although to me this relationship seems

quite close, of course it is well understood that conclusions bashed on

one set of facts will often be overturned by another set and are, there-

fore, unreliable. Judging from the wings and tail, the united sternal

and ventral tracts, and the striking longitudinal arrangement of the

feathers on the crown, there can be little doubt that the Caprimnlgi

are the more decidedly modified of the two groups. In each one of

these ^particulars, moreover, there are owls almost as fully modified, yet

they do not combine them as do all of the Caprimnlgi. Thus, Micropallas

has only ten rectrices, but the head is uniformly feathered and the ven-

tral tract is distinct, while Strix shows a partial union of the sternal and
ventral tracts, but has twelve rectrices and a closely feathered crown.

We may thus reasonably conclude that the common ancestors of the

two groups were rapacious birds much more like owls than goat-

suckers and probably more or less nocturnal in their habits. They
had a well-feathered head, a widely forked upper cervical tract, sepa-

rate sternal and ventral tracts, a peculiarly situated femoral tract,

twelve rectrices, of which the middle pair were longest, and twenty-six

or more remiges, of which eleven were on the hand. The plumage prob-

ably possessed an aftershaft and the oil gland was bare, while the tarsus

may have been feathered. From this extremelj^ hypothetical stem, there

soon arose birds more crepuscnlar than nocturnal and insectivorous

rather than carnivorons. These were the immediate ancestors, of the

Caprimnlgi and soon lost the first primary, one pair of rectrices, and
several secondaries. In them also the ventral and sternal tracts fused

and the feathers of the head condensed into longitudinal rows, while

the feathers of the tarsus began to disappear. Thus the general

Caprimulgine pterylosis arose by what will at once be seen as a process

of condensation, possibly due to the need of greater lightness and
speed for the capture of their insect prey. Phalwnoptilus shows the

most perfect development of this Caprimulgine form and so is the

most modern descendent of these hypothetical ancestors. Chordeiles
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seems to have branclied off" from the Caprimiilgine form very early and

probably by becoming- dinrnal to a greater degree. TUns haviug lit-

tle need of sensitive rictal bristles, it lost tliem, while the wing and

tail were also modified. Among the owls the variation from the sup-

posed ancestral form has been more spasmodic and the direct progress

much less, but the iiterylography of even the American forms is too lit-

tle known to draw any satisfactory conclusions. It is certainly a very

curious fact that jStrix shows some variations which are completely

parallel to those of Chordcllcs;^ thus, the outer pair of tail feathers is

the longest, the tenth primary almost equals the ninth, the peculiar

forking of the lower cervical tract gives a hint of the origin of the

inner branch of ChordeiJes, and, finally, the partial fusion of the sternal

and ventral tracts is decidedly Caprimulgine. Whether this indicates

a nearer approach to that hypothetical, lost, parent form is, to say the

least, doubtful. More probably StHx has varied from the Strigine

stem in the same way, though to a greater degree, perhaps, than CJior-

(leiles has from the Caprimulgine.

The conclusion, then, to which this study of their pterylography has

brought me is tliat the Caprimulgi are related to Striges, and not very

distantly either—probably a branch from the early liart of the

Strigine stem. Dr. Sharpe, in his address at Budapest on "Eecent

Attempts to (Classify Birds," says that the idea that Caprimulgi and

Striges are nearly allied "'is now scouted," but he admits that the

nearest approach to the latter is in Steatornis. Garrod, in his very inter-

esting account of the latter genus,* concludes that it resembles Striges

much more than Caprimulgi, while Parker t considers its resemblance

to either group as being purely analogous, and so forming no connect-

ing link between the two. The weight of argument perhaps, of author-

ities certainly, is thus directly oi)posed to the conclusions to which

my observations had led me. It must be, therefore, as above stated,

that a conclusion based on one set of facts onlj^ is eminently unreliable

and should be set aside if the other characters are all against it. How-
ever this may be, I can only say that a comparative study of the ptery-

lography of the two groups as represented in North America most cer-

tainly shows some surprising similarities. Perhaps, however, it is only

an extraordinary case of what may be called "analogous variation."

"Proc. Zool. Soc, Loudon, 1873, p. 526.

tOpp. cit., 1889, p. 161.



THE BOX TOETOISES OF NORTH AMERICA.

By W. E. Taylor.

In the discussion of the genus Terrapene * it is my purpose to pre-

sent, in detail, the osteological characters and the geographical distribu-

tion of the genus. In doing this I have had the privilege of examining
a great number of specimens, representing aijproximately the whole
distribution of the genus in the United States aud Mexico.t

History and nomendature.—From very early times systematic zoolo-

gists have mentioned the common box tortoise, under various names,

as occurring in North America. Over sixty authors have given one or

more species as found in various localities. But most of these writers

merely mention the names of the species, while localities, if given, are

indefinite. A full discussion of these writings would be out of place

iu this article, and hence I content myself with barely mentioning a

few of the most important papers, the authors of which have reported

new species or proposed new names.

Edwards, in 1751, gives a good figure of Terrapene Carolina.

Linnieus, in his tenth edition of the Systema Naturiv., 1758, mentions

Testudo Carolina as from Carolina. His description was taken from

Edwards.

Gray, in 1844, described Emys Mnosternoides, which may be Terrapene

triunguis, Agassiz.

Gray, in the Proceedings of the Zoological Society of London, 1849,

describes Onycliotria mexicana as from Mexico.

Agassiz, in his Contributions to the Natural History of the United

States, 1857, describes Cistudo virginea (Gmelin), Gistudo triunguis,

*Tliis is the generic name, whlcli has to be used for the American hox tortoises.

Ciatucla, Fleming, 1822, is a synonym of Terrapene, Merrem, 1820.

tThe author is under special obligations to Dr. G. Baur, Assistant Professor, Uni-

versity of Chicago, for material aid in the preparation of this paper, the synonymies

being, for the greater part, prepared from his manuscripts, and to the authorities of

the U. S. National Museum for the loan of valuable specimens. He has also to thank

the following gentlemen for specimens from various parts of the country, viz : Prof.

H. Garman, Prof. S. S. Maxwell, Prof. Beujamiu B. Pentield, Dr. O. P. Hay, Mr. Gus-

tave Kohn, Mr. Julius Hurter, Mr. Roy R. Larkin, Prof. Theo. D, A. Cockerell, Prof.

H. B. Duncanson, Dr. Adolph Meyer, and Prof. J. D. Bruner.
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Cisiudo ornata, and Cistudo major, the first being Testudo Carolina of

Linnjpus, while the last three were recognized as new species.

Strauch, in his Vertheilnng der Schildkriitcn, 18(35, included all of

our American forms nnder Terrapcne caruiata, Linnams.

Cope, in his Check-List of North American Batradiia and Reptilia,

1875, recognizes Cistudo clnu.sa, subspecies clausa (Gnielin and Hol-

brook), C. clausa, subspecies tnunguis, and C. ornata. He placed Testudo

Carolina of Linnaeus under the genus Testudo.

True, in Yarrow's Check-List of Korth America Reptilia and Batra-

chia, 1883, recognizes Cistudo caroUna, (\ Carolina triunguis, and C.

ornata.

Boulenger, in his Catalogue of Chelonians in the British Museum,

1888, admits but two species, as follows: Cistudo Carolina, C. Carolina

var. Mnosternoides, Cistudo Carolina var. major, C. Carolina var. mcjcicana,

and C. ornata.

Baur, in the American Naturalist, 1893, after making a study of the

osteology of Terrapene, adopts the following species: Terrapene major,

T. Carolina, T. mexicana., T. triungrds, and T. ornata.

By continuing the work of Dr. Baur, and adding to the collections

already made by him, I am able to confirm his observations, and, at the

same time, to add a new species.

1 recognize the following species : Terrapene major, T. hauri, T. Caro-

lina, T. mexicana, T. triunguis, and T. ornata.

Not until within the last few years has the osteology of our forms

been carefully studied. Gray overlooked the rudimentary quadrato-

Jugal in T. Carolina. Agassiz, in his characterization of the genus,

speaks of the temporal arch as "either cartilaginous or only partially

ossified," forgetting the fact that T. major, described by him, possesses

a well-developed zygomatic arch.

Boulenger gives the absence of a bony temporal arch as character-

istic for Terrapene.

Briihl gives a figure of the skull oi Terrapene Carolina, but overlooked

the quadrato-jugal.

Baur, in the Zoologischer Anzeiger for 1888, No. 290, first pointed out

the fact that T. Carolina possesses a rudimentary quadrato-jugal, con-

trary to the opinion held by Gray and others. Later, in Science, No. 126,

189], he gave the osteological characters of Terrapene major, T. Caro-

lina, and T. ornata; and still later, in the American Naturalist, 1893,

the complete osteological characters and general descriptions of T.

major, T. Carolina, T. mexicana, T. triunguis, and T. ornata were given.

The geographical distribution of Terrapene has never been com.

pletely worked out. Most authors have merely given a few localities

or the range of each species in a general way.

Agassiz, in 1857, gives T. Carolina {Cistudo virginea) as the north

eastern type and erroneously states that it "has the most extensive

range " of the genus. He also mentions Terrapene {Cistudo) triunguis
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as the western and soutliwestern type, and Terrapene (Cisttido) ornata

as the northwestern type. Owing to the limited data accessible he
failed to recognize that the last-named species is the western form, from

the Yellowstone to the llio Grande. He also mentions Terrapene

{Cisiado) major as the southern and soutiieastern type of the genus.

Cope, in 1875, states that Terrapcne Carolina is found in the "Eastern
region and Louisianian and Floridian districts:" T. triunguis in the

'•austroriparian region to Georgia, eastern Pennsylvania," and T. ornata

in the " Central region."

Baur, in 1893, gives the geographical distribution of the species as

follows: T. major, " tSouthern States;" T. Carolina, "Eastern States to

Indiana;" T. mexicana, "Mexico;" T. triunguis, "Louisiana, Arkansas,

Indian Territory, Mississippi, Georgia;" T. ornata, "Central States."

The writer's notes on the geographical distribution of TerrapeneyfiW.

be given under a separate heading.

Genus T E R R A P E N E, M e r r e m.

1820.

—

Terrapene, Merrem, Yersucheines Systems der Amphibien, p. 27 (type, Testudo

clausa, Gmelin=:T. caroVnia, LiNN.EUS).

—

Baur, Zool. Auz., 1888, No. 296;

Science, xvii, 1891, p. 190; Proc. Amer. Pliilos. Soc, 1892, p. 245.

1822.

—

Cisiuda, Fleming, Pbilosoi>hy of Zoology, ii, p. 270.

1832.

—

DicUda (part), Rafinesquk, Atlantic Journal, i, p. 64 (in Analyse de la Nature,

1815, name only).

183o. —Piixideinys (part), Fitzinger, Ann. Wiener Mus., i, p. 123.

18-14.

—

Emyoides, Gray, Catalogue of Tortoises in British Museum, ii.27.

1849.

—

Onychoiria, Gray, Proc. Zool. 8oc. Loudon, 1849, p. 17.

1857.

—

Ciistudo, Agassiz, Contributions to tbe Natural History of the United States,

I, p. 444.—BouLEXGKR, Catalogue of tbe Chelouians in British Musenm,
1889, p. 114—Baur, Proc. Amer. Pbilos. Soc, 1892, p. 44.

KEY TO THE SPECIES OF TERREPEXE.

I. Three digits on the hind foot.

1. Zygomatic arch complete. Webs absent. Phalanges on the fore foot 2-3-3-

3-2, hind foot 2-3-3-2-1 .... bauri, p. 576.

2. Zygouiatic arch iucouiplete. Webs absent.

a. Number of phalanges iu the fore foot 2-3-3-2-2, hind foot 2-3-3-3-1.

Carapace tectiform mexicana, j). 579.

1). Number of jihalanges in fore foot 2-3-3-2-2, hind foot 2-3-3-2-1. Cara-
pace not tectiform TRiUNGUis, p. 580.

II. Four digits on tbe hind foot.

1. Zygomatic arch complete. Wel)s distinct. Phalanges in the fore foot 2-

3-3-3-2. bind foot 2-3-3-3-2
, . major, p. 575.

2. Zygomatic arch rudimentary. Digits slightly webbed. Phalanges iu the fore

foot 2-3-3-3-2, hind foot 2-3-3-3-2. Carapace keeled . . Carolina, p. 577.

3. Zygomatic arch absent. Webs absent. Phalanges iu the fore foot 2-2-2-2-

2, hind foot 2-3-3-3-1. Carapace not keeled ORNATA, p. 581.

TERRAPENE MAJOR (A g a s s i z).

1857.

—

Cistudo major, Agassiz, Contributions to the Natural History of the United
States, I, p. 445 (type iu Mus. Comp. Zool., Cambridge, Mass.; locality of

type, Mobile, Ala.).

—

Garman, Bull. Essex Inst., xvi, 1884, p. 10.
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1865.-

1870.-

-Terrapene carinata (part), Strauch, M6m. Acad. Sci. St. Petersb. (7), viii, No.

13, p. 46.

-Cistndo Carolina var. major, Guay, Supplement to the Catalogue of Shield

Reptiles, p. 19.—BouLKNGEit, Catalogue of Chelonians in British Museum,
1889, 1). 117.

1891.— Terrtipene major, Baur, Science, xvii, 1891, p. 190; Anier. Natural., xxvii,

1893, i>. 677.

Quadratojugal well developed; zygomatic arch complete, and always

present and relatively wider and more fully developed than in T. bauri.

Maxillft distinctly notched. Upper branch of the.s(;apnla considerably

longer than the inner branch (endo-scapnla); digits with distinct Avell-

developed webs. N^umber of phalanges in the forefoot, 2-3-3-3-2 ,'

hind foot, 2-3-3-3-2. Number of claws in the hind foot, 4.

Carapace oblong in horizontal outline; transverse outline semi-

circular. Anterior margin but slightly curved; moderately compressed

above and median ridge distinct. The width of the carapace com-

pared to length varies from 10-12 to 10-14. First pleural plate more

than half as wide as long. Ground color varying from black, yellowish

olive or dark brown to very light dingy brown. The yellow spots are

arranged in radiating lines but are not connected. The plastron is

usually of a straw-yellow color with the dermal plates more or less

faintly bordered with black or dark brown.

This species is found in regions adjacent to the Gulf coast of Florida,

Alabama, Louisiana, and Texas.

JAst of specimens.

No.
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The type (No. 8352, U.S.N.M.) was collected in Florida by F. B. Meek.

The species is named for Dr. Baiir, who first noticed the peculiarities

of the type, but having only the one specimen considered it as an

exceptional individual of T. triunguis.
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1831.—Emys (Cistuda) carolince, Gray, in Griffith's Animal Kingdom, ix, Append., p. 7.

1831.

—

Cintuda Carolina, Gray, Synopsis Reptilium, i, p. 18.

—

Holbrook, North
American Herpetology, 2 ed., i, 1842, p. 31, PI. ii.

—

Ue Kay, Zoology of

New York, pt. iii, 1842, p. 24, PI. i., tig. 1.

—

Gray, Catalogue of Tortoises

in the British Museum, 1844, p. 30.

1835.

—

Cistudo Carolina, Dumkril and Bibron, Erp6tologie G^n^rale, ii, 183.5, p. 210;

IV, 1854, p. 224.—DuMERiL, Museum d'Histoire Naturelle de Paris, Cata-

logue Methodique de la Collection des Reptiles, 1851, p. 7 (part).

—

Wied,
Nov. Acta Acad. Leop. Carol., xxxii, i, 1865, j). 1, PI. i, fig. 1.

—

Gray,
Supplement to the Catalogue of Shield Reptiles, 1870, p. 19; Hand-list of

Specimens of Shield Reptiles in the British Museum, 1873, p. 18.

—

True,
in Yarrow, Bull. U. S. Nat. Mus. 24, 1883, p. 37.

—

Boulenger, Catalogue of

the Chelonians in the British Museum, 1889, p. 115, figs. 32, 33.

—

Strauch,
Mom. Acad. Sci. St.-P<5tersb. (7) xxxviii. No. 2, 1890, p. 62 (part).—Baur,
Proc. Amer. Philos. Soc, 1892, p. 44.

1835.

—

Pyxidemi/8 schneideri, Fitzinger, Ann. Wiener Mus., i, p. 123.

1835.

—

Pyxidemys virgalata, Fitzinger, Ann. Wiener Mus., i, p. 123.

1835.

—

Pyxidemys clausa, Fitzinger, Ann. Wiener Mus., i, p. 123.

1857.—Cistudo virginica, Agassiz, Contributions to the Natural History of the United

States, I, p. 445, PI. iv, figs. 17-19; PL viii, figs. 10-14.

1862.

—

Terrapene carinata (part), Strauch, Mdm. Acad. Sci, St.-P^tersb. (7) v. No. 7,

p. 96; VIII, No. 13, 1865, p. 45.

1875.

—

Cistudo clausa, subsp. clausa. Cope, Bull. U. S. Nat. Mus. No 1, p. 53.

188-i.— Cistudo carinata, S. Garman, Bull. Essex Inst., xvi, p. 10.

1892.

—

Cistudo Carolina var. Carolina, H. Garman, Bull. 111. State Lab. Nat. Hist., in,

p. 219.

Qiiadrato-jngal rudimentary, triangular in shape and connected with

the quadrate only. Zygomatic arch absent. Maxillary, distinctly

beaked but not notched. Cervicals anil their processes relatively short.

Upper branch of the scapula somewhat longer than the inner branch

(endoscapula), but not so long as in T. major. Number of phalanges in

forefoot, 2-3-3-3-2 or 2-3-3-2-2; hind foot, 2-3-3-3-2. Digits slightly

webbed. Claws in the hind foot, 4. First pleural plate approximately

twice as long as wide.

Carapace ovoid in outline; ratio of width to length in adults, about

as 10 to 12. Not compressed above; keel distinct and median ridge

absent. Color dark brown or blackish, marked by yellowish or brownish

radiating sjiots and lines. Often the keel is marked by an interrupted

yellow or brownish yellow line.

Plastron oval in outline, with distinct shoulders on each side of the

hinge area. Ground color dull yellow, varionsly blotched and mottled

with lavendar brown.

Kentucky and Tennessee specimens are the most beautiful of our

North American forms, and may possibly be entitled to rank as a

variety of T. Carolina. The carapace is ovoid in horizontal outline;

semiovoid in transverse section. The general color is black or very

dark brown, marked by bright yellow, sometimes the latter color pre-

vailing. The posterior portions of the second, third, and fourth ver-

tebral plates are marked by distinct but irregular quadrate blotches

which are broadly bordered b}' bright yellow. The upper portions of

the first, second, and third costal plates are similarly marked. The
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spaces in front of tliese blotclies on the vertebral plates and below them
ou the costal plates are marked by spots and radiating blotclies of

yellow. The presence of a distinct keel and the absence of a median

depression are points readily distinguished. The plastron is yellow,

irregularly blotched and mottled with much brown and black, broadest

across the femorals. The upper portion of the head and neck is brown,

slightly specked with yellow; a yelloAV line beginning at the posterior of

the eye runs back over the ear and the posterior of the skull. Mandible,

throat, and lower neck light yellow. Ui^per scales of the legs grayish

;

lower scales mostly orange or reddish. The individual described is a

female collected at Midway, Ky., by Prof. H. Garman. Another speci-

men very similar but younger was sent me by Prof. S. S. Maxwell. This

one was collected at the mouth of Billingtons Creek, near Lovelaceville,

Ballard County, Ky., in the extreme western portion of the State, where

the writer has often observed other specimens. I'rof. Benj. B. Peutield,

of Nashville, Tenn., sent me two specimens which agree with the Ken-

tucky individuals in every point except that a distinct triangular quad-

rato-jugal was present.

In general form and osteological characters this variety grades into,

if it is not identical with, typical specimens of T. Carolina, and may be

regarded as the southern extension of this species. Hence the distri-

bution of T. Carolina may be given as eastern United States, south to

Carolinas, Georgia, Tennessee, and Kentucky, reaching the Missis-

sippi, west to eastern Illinois and Wisconsin, and north to Canada.

Lint of specimens.

No. Collector.

Dr. G. Baur
....do
....do
....do
L. Stejneger
J. D. Figgins
Prof. S.S.Ma.x well.
Prof. H. Garman. .

.

Dr. O. P. Hay
Prof. B.B.Peii field.

....do
P. S. Touug
Frank Burns
J . D. Ridgway

do ."

B. A. Bean..
Dr. G. Banr.
...do

Collection.

No. 20544, U. S. N. M.

No. 11600, U.S.N.M.
No. 14624, U.S.N.M.
No. 14670, U.S.N.M.
No. 14670, U.S.N.M.
No. 8539 (?)

No. 13588, U.S.N.M.

Locality

.

Indiana.
do.

New Haven, Conn.
do.

Washington, D.C.
Kensington, Md.
Lovehueville, Ky.
Midway, Ky.
Kentucky.
Nashville, Tenn.

do.

Bock Creek, D. C.
Darlington, S.C.
Wheatland, Ind.

do.
Carlisle, Pa.
Bainhridge, Pa.
Albany, N.Y.

do.

TERRAPENE MEXICANA (Gray).

1849.

—

Onychotria mexicana, Gray, Proc. Zool. Soc. London, 1849, p. 17, PI. ii (type in

British Museum; locality of type, Mexico).—Duofes, La Naturaleza (2),

1888, p. 11.

1855.

—

Cistudo mexicana, Ghay, Catalogue of Shield Reptiles in the British Museum,

p. 40; Supplement to the Catalogue of Shield Reptiles, 1870, p. 19.

—

BocoURT, Mission Scientifique au Mexique, Reptiles, fasc. 1, 1870, p. 17

(part).—GuNTHER, Biologia Ceutrali-Aniericana, Reptilia, 1885, p. 1.

—

Cope, Bull. U. S. Nat. Mus. 32, 1887, p. 21.
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1889.

—

Cistudo Carolina var. mexicana, Boulenger, Catalogue of Cheloniaus in the

Britisli Museum, p. 118.

1891.

—

Terrapene mexicana, Baur., Science, xvii, 1891, p. 191; Amer. Natural , 1893, p.

677.

Quadrato-jugal very rudimentary; connected with the (luadrate and

rather elongated. Zygomatic arch absent. Upper branch of the scap

ula as in T. major. No webs between the digits and only three claws

on the hind foot. Number of phalanges in tlie forefoot li-3-3-2-2; in

hind foot 2-3-3-3-1. Maxilla not notched.

Carapace oval in horizontal outline; rather triangular in transverse

outline. Ratio of width to length in adults approximately 10 to 13.

The additional plate found between the fourth and fifth vertebral plates

seems to be characteristic. First pleural plate more than three times

as long as wide.

Color of the carapace brownish yellow marked by dark brown radiat-

ing lines and irregular spots. Head yellow, irregularly marked by

black or dark brown. Throat yellow, i)osterior neck light brown.

Plastron curved in the region of the abdominal and femoral plates,

and distinctly mucronate posteriorly. Color, whitish yellow, the pos-

terior border of each dermal plate bordered with smoky brown.

City of Mexico and Tampico, Mexico.

List of specimens.

No.

1
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Quadrato-jugal rudimeutary and triangular; conuected with the

quadrate only. Zygomatic arch absent. Scapula as in T. major. No
webs between the digits, and only three claws on the hind foot.

Phalanges in the forefoot, 2-3-3-L'-2; hind foot, 2-3-3-2-1. Maxillae

slightly notched. Oervicals and their processes relatively short.-

Carapace moderately oval, keeled, and slightly compressed. Eatio

of width of carapace to length in adults about 10 to 13. First pleural

plate similar to T. hauri. Ground color dark-brown or olive-yellow,

much mottled with yellow.

Plastron oval. Ground color yellow, much mottled with brown.

The Louisiana form seems to be a dwarf variety of this species and
is peculiar to Louisiana. They were first noticed by Agassiz who
states: "Had I not noticed a few larger specimens from the Osage
Eiver and from Georgia, I should not hesitate to consider them as a

distinct species." They are characterized by their relatively small size,

peculiar markings, and rather full development of the quadrato-jugal.

Some times the quadrato-jugal is sufficiently developed to come into

contact, if not uniting, with the jugal. These individuals are readily

distinguished by their small size, three toes, and general color. In color

they vary from pale yellow or dusky to dark brown, marked by small

radially distributed yellow spots, often only few in number. The fact

that they grade into larger forms of other localities prevents them from

being ranked as a separate species.

Mississippi, Louisiana, Arkansas, Indian Territory, southern Mis-

souri and Kansas, and Texas.

List of spechneti-s.

No.
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Quadrato-jugal entirely absent, and hence zygomatic arch never

present. Postorbital arch much more slender than in other species.

Maxilh^ notched. Cervicals and their processes relatively very short.

Upper branch of the scapula of the same length as the inner branch

(endoscapula). Digits without distinct webs. Number of phalanges

in forelimb, 2-2-2-2-2; hind limb, 2-3-3-3-1. Number of claws in the

hind foot, 4.

Carapace in horizontal outline broadly oval: much compressed above;

medium ridge usually present, but the keel always absent, even in the

young. Interpleural foramina^, between the ribs of the first and second

dorsal vertebrae almost obsolete. Ratio of the width to the length of

the carapace in adults, never exceeding ten to twelve, rarely more than

ten to eleven. The depression of the carapace is usually so great as to

render the outline of a transverse section almost oblong in shape.

The ground color of the carai)ace varies from very dark-brown,

marked with bright-yellow radiating lines with a yellow medium line,

to very light colors with no markings. Third vertebral plate less than

two-thirds as long as wide, being in all other species relatively longer.

Plastron widest across the abdominal plates. Ground color brown,

marked by irregular yellow lines. Posterior to the hinge ligament

these lines show a tendency to become longitudinal, while on the

anterior of the hinge ligament these lines are mostly transverse.

East of the Rocky Mountains to Wisconsin, eastern Illinois, central

Indian Territory, and eastern Texas.

List of specimens.

No. Collector.

Dr.G.Kaur
do
do
do

Dr.O.P.Hay
do

Prof. T. D. A. Cockerell
Roy R. Larkin
Prof. J. D. Bruner
William Lloyd

do ,

Dr. Kennerly

Prof. H. B. DuncanBon
Haydeu
Kennicott
Hayden
..-.. do
Bailey
Julius Hurler
Palmer
W. S. Wood

do
Dr. Hayden
Dr. Meyer

Collection. Locality.

No. 16484, U. S. N.M .

No.20959, U. S.N.M .

No. 52, U. S.N. M ....

No. 7541, Ur. S. N.M .

.

No. 7542, U. S. N. M .

.

No. 57, U. S. N.M ....

do
No. 15861, U. S. N. M .

No. 16491, U. S. N. M .

No. 7177, U. S. N.M .,

No.l56,U.S.N.M ...

No. 156, U. S. N. M .

.

U.S.N.M

Lawrence, Kans.
Indiana (?).

Kansas; Logan County.
do.
do.

Kansas.
Las Cruces, N.Mex.

do.
Kl Paso, Tex.
South of Devil's River,
Texas.

Corpus Christi, Tex.
San Antonio to Fort Inge,
Tex.

Peru, Nebr.
Sand Hills, Nebraska.
Illinois.

Yellowstone (River).
do.

Kennedy, Nebr.
St. Louis, ]Mo.

Old Fort Cobb, Okla.
Republican River,Nebraska.

do.

Fort Laramie, Wyo.
Kankakee, 111.

GENERAL REMARKS.

The geographical distribution of Terrapene offers many interesting

phases for study. The relatively fixed habits of the species of the genus

render their variations more or less local in character. Good illustra-
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tions of this fact are seen in the T. ornata of Texas and the T. triunguis

of Louisiana and southwestern Arkansas and southeastern Indian

Territory. But, notwithstanding these conditions, the specific cbar-

acters are maintained throughout the range of each species, as has
been shown.

Terrapcne major may be said to be strictly a gulf species, having for

its range the gulf coast from the Kio Grande to Florida, possibly includ-

ing southern Georgia. The specimens examined by me seem to be larger

in the average than individuals of other species, and in general osteo-

logical characters they certainly represent the primitive form of the

genus. They possess a well-developed quadratojugal, a complete zygo-

matic arch, and are distinguished from T. hauri by the number of

phalanges, color pattern, and webbed digits, there being four claws on
each hind foot.

Terrapene hauri may be said to belong to the peninsula of Florida,

possibly including southern Georgia. It resembles T. major in having

a complete bony zygomatic arch and T. triunguis in having but three toes

on the hind foot, while it differs from either in the number of its pha-

langes. The color markings of the type, excepting plastron, are almost

identical with T. ornata, a species from which T. hauri is completely

separated both by osteological characters and geographically. The
specimens mentioned by Agassiz as three-toed specimens of T. Caro-

lina from Xorth Carolina, and T. triunguis from Georgia may belong to

this species.

Terrapene Carolina is found in the northeastern United States, extend-

ing from the St. Lawrence and Great Lakes south to the Carolinas and
Tennessee and west to the Mississippi Eiver in Kentucky and to east-

ern Illinois.* This species seems to exist in greatest abundance in

New Jersey and adjacent regions, bnt Dr. Hinds informs me that it is

very common at Lebanon, Tenn. It seems to be, in a certain sense, the

mountain species, being found thoughout the mountains of Pennsyl-

vania, as well as elsewhere, and seems to be coextensive with the Alle-

gany range southward. It is characterized by its rudimentary quad-

ratojugal, the hooked upper jaw, and the presence of a distinct keel

on the carapace, the number of phalanges, and its slightly webbed
digits.

* Unfortuuately I am unable to speak detinitely as to the precise western limit of

T. Carolina north of the Ohio Eiver. The specimens reported by Prof. H. Garman
as from various points in southwestern Illinois are inaccessible at the time of writ-

ing, owing to alterations now being made in the museum at Champaign, 111. Prof.

W. K. Higley, in his catalogue of Wisconsin reptiles, mentions T. Carolina as col-

lected at the following places in Wisconsin, namely, Walmouth County, two speci-

mens; Milwaukee; Pine Lake; La Crosse; and Green Bay. Not having had an
opportunity to examine Prof. Higley's specimens, I have been unable to verify his

identifications. Mr. Hurter, in his catalogue of St. Louis reptiles, mentions one
specimen of T. Carolina, but since it is the only one which has been found in that

locality he rather infers that it was brought into St. Louis. This inference is made
more probable by the fact that the individual was found in the elevator yards.
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On the south it adjoins or overlaj^s the territory of T. hauri and T.

triunguis, while on the west it overlaps the T. triungnis and T. ornata

for a comiiaratively short distance. Its principal characters remain

constant whether the specimens be taken from the Atlantic coast, the

mountains of Pennsylvania and Tennessee, or the prairies of Ohio and

Indiana. Specimens from Kentucky and Tennessee exhibit certain

peculiarities in color markings. These peculiarities have been discussed

fully under the specific characters of T. Carolina.

Terrapene mexicana is at once distinguished by its tectiform carapace,

rudimentary quadrato-.jugal, and the number of phalanges. (Several

authors have rejiorted this species from the City of Mexico, and Bocourt

mentions one specimen as from Tampico, Mexico—the most northerly

locality reported. These meager data would hardly justify me in out-

lining its range.

Terrapene triungnis in many respects shows a peculiar distribution.

Koughly speaking it may be said to occupy the swampy districts of the

Lower Mississii)pi and bordering territory. It is found in the southern

half of the State of Mississippi, and passing into the extreme south-

western portion of Illinois is found as far north as St. Louis, Mo.;

thence west in the Osage River Valley in eastern Kansas; thence south-

west to the Arkansas Rivei" and its tributaries in Indian Territory;

thence to Matagorda Bay bordering the gulf from the Rio Grande to

Alabama. This species is characterized by its rudimentary triangular

quadrato-jugal, its number of phalanges and webless digits, three claws

on the hind foot, its keeled carapace with its slight median depression.

Both Dr. Baur and O. P. Hay inform me that in southwestern Arkan
sas and central and eastern Indian Territory specimens are often found

which are greenish yellow and without spots, but marked individuals

are also present in the same region. Specimens from Louisiana are

rather small, having a dwarfed appearance, and are somewhat peculiar

in their markings. Their osteological characters, also, are somewhat

variable. However, typical specimens of the species are found in this

region.

Terrapene ornata is found from the Rocky Mountains east to Lake

Michigan and Indiana, south to the Ozark Mountains, and east to west-

ern Indian Territory and central Texas, and from the Rio Grande River

north to the Yellowstone River. This species may be said to belong to

the plains and the table-lands. In Kansas, where it becomes extremely

numerous, Prof. Cragin speaks of it as so abundant as to become a

nuisance as a cumberer of the ground. It seems to subsist and thrive

in our most arid climates, being found in the sand hills of Nebraska

and the barren regions of New Mexico and Texas. In its geographical

distribution it seems to be governed more by soil, rainfall, and vegeta-

tion than latitude. Throughout all its range it is characterized by the

entire absence of the quadrato-jugal, the possession of only two pha-

langes in each digit in the forefoot, its broadly oval carapace, with a

median ridge but without keel, a i)lastron widest across the abdominal
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plates, and the variegated markings of tlie carapace. Texas specimens

are somewhat stouter aud more compact, and often individuals possess-

ing no color markings are found, but, notwithstanding these exceptions,

the species is remarkably constant throughout its range. It occupies a

larger territory than all other si>ecies combined.

In the taxonomy of Terrapene, as first noted by Dr. Baur, the modifi-

cation of the zygomatic arch occupies au important i)osition. The
quadrato-jugal is well developed in primitive forms of the genus, rudi-

mentary in intermediate forms,

and absent in T. ornata, the most

specialized species.

The skull of a species belonging

to a closely related genus, Cy-

clemmys amhoinensis, is represented

in fig. 1. In this species the elon-

gated quadrato-jugal ih) lies along

the anterior border of the quad-

rate completely separating the a.-PostfromaL S.-Quadratojugal. c.-Jugal.

latter, as well as the squamosal,

from the jugal (c) and postfrontal {a). The postfrontal is much elon-

gated and widened, and with the jugal and quadrato-jugal forms a

complete zygomatic arch.

Fig. 2 shows the zygomatic arch of T. major. The postfrontal has

retreated and in this species forms a narrow club-shaped bone just

posterior to the orbit and takes no ijart in the formation of the zygo-

matic arch. However, a complete arch is present, composed of the

somewhat quadrangular quadrato-jugal and the jugal.

Fig. 3 illustrates the structure of the zygomatic arch of T. baio-i, a

form, in this respect, closely related to T. major. It will be noticed

that this arch is more slender than in T. major.

In T. Carolina (fig. 4) the quadrato-jugal is rudimentary and is not

connected with the jugal, and hence the bony zygomatic arch is incom-

plete.

In T. mexicana (fig. 5) the zygomatic arch is incomplete, aud the

quadrato jugal has been reduced to a very small remnant. The same
thing may be said of T. triunguis (fig. 6), except that in this species

the quadrato-jugal is more nearly triangular. In T. ornata (fig. 7) the

zygomatic arch has completely disappeared.

In this connection the modification of the phalanges seems worthy of

our attention. In all species there are five digits in each foot, and on

the fore foot of each there are five well-developed claws. However, in

the fore foot the number of phalanges varies, the number being in

T. major, T. bauri, and usually T. Carolina, 2-3-3-3-2; in T. mexicana,

T. triunyuis, and sometimes T. Carolina, 2-3-3-2-2, and in T. ornata,

2-2-2-2-2.

The hind foot of T. major, T. Carolina, and T. ornata i^ossesses four

claws, while in the remaining species but three claws are present. With
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reference to the number of phalanges in each hind foot the species

are as follows : T. major and T. Carolina, 2-3-3-3-2, the same number

as in the fore foot; T. ornata and T. mexicana, 2-3-3-3-1 ; T. hauri and T.

triunguis, 2-3-3-2-1.

The loss of the phalanges on the hind foot might be accounted for by

supposing that the distal phalange does not develop. But in the case

of the fore foot, where the full number of claws are still present, the

distal phalange evidently does not disappear. Hence the reduction

Figs. 2-7.

SKULLS OF TERRAPENE.

Showing modificiilion of the zygomatic arch in diflerent species.

a, Postfronlal. h, Quadrato-jugal, c, Jugal.

( For explanation of figures see page 585.

)

must take place either by the coossification of two phalanges, or a

phalange and a metacarpal, or by the disappearance of a phalange.

Zehntner, 1890, after studying the development of the Alpine Swift,

Ctjpselus melba, concludes that the reduction in the number of pha-

langes takes place in this species by coossification. He states that in

the fourth digit the first pbalange probably unites with the fqurth

metatarsal, while the third and fourth phalanges unite with each other.
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Also the second and third phalanges of the third digit unite. Hence
in the Cypselus, notwithstanding that in the early stages of growth the

normal number of phalanges for birds, 2-3-4-5, is developed, in this

genus the number of phalanges in adults is 2-3-3-3.

Pfitzner, 1890, discusses the reduction of the number of phalanges
in the little toe of man. In embryos and young children he found the

normal number of phalanges 3, but in the case of older children the

middle and the end phalanges usually unite, though in some instances

the middle phalange disappeared.

In Terrapene I have not been able to determine the method of the

reduction in the number of phalanges since embryological material of

T. ornata has not been obtained. I hope to be able to investigate this

question further at a later date. But, in the examination of younger
specimens, I find no evidences of coossiflcation such as would probably
be indicated by the disproportionate length of a phalange formed by
the union of two phalanges.

The distribution of the species of Terrapene presents several interest-

ing problems. It seems probable that all of our species are derived from
one form. The closeness of the relations of the species would seem to

indicate that our forms are varieties rather than species. However, at

least two difficulties are in the way of this conclusion. First, there can
be no question but that if we take two extremes of development of the

species of the genus, for instance, T. major and T. ornata or T. Carolina

and T. ornata, we must recognize them as separate species. But since

other intermediate forms seemingly connect these species, if the close-

ness of relations be considered as indicating varietal characteristics

only, we are forced to consider all species as varieties, a conclusion that

would seem to be erroneous. Second, while the relations indicated

by a study of the difl'erent species seems close, yet the distinctions

seem definite and fixed, even where the ranges of the species overlap.

The study of a number of si)ecimens seems to indicate that the difterent

species are derived from one form, and that afterwards, by isolation,

caused possibly by geological and climatic agencies, they became dis-

tinct. When we remember the comparatively fixed abode of these
animals it seems reasonable to suppose that these changes might have
been brought about by relatively simple agencies which need not neces-

sarily have acted simultaneously. Hence, it would seem proper to

classify each form as a distinct species, each possessing certain fixed

osteological characters. If these conclusions be true then it wouhl
seem most reasonable to suppose that T. ornata has become more dis-

tinct from the other species by its comparatively longer isolation, aided
by the generally arid climate of its habitat.

It will at once be noticed that of the species found within the United
States each occurs in a district which, in CL-rtain geographical features,

is peculiar to itself, T. ornata occupies a district peculiar in its arid

climate and, for the most part, sandy soil. T. triunguis is found in the
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low swampy regions of the Mississippi and its tributaries, the climatic

conditions here being the reverse of the district occupied by T. ornata.

T. Carolina occurs in both the mountains and plains, yet its climatic sur-

roundin;LiS are somewhat uniform and peculiar to its region. T. hauri

inhabits tlie peninsula of Florida, while T. major is found adjacent to

the gulf coast, the two species occupying districts each peculiar in

itself.

Another i^eculiar fact in the distribution of Terrapene is that, so far

not a single species has been reported west of the Kocky Mountains,

notwithstanding its great abundance on the table-lands east of these

mountains.

For an explanation of the cause of this fact we can only surmise. It

is well known that in the Alleghany Mountains T. Carolina ascends to

a height of several thousand feet, as high, probably, as any other

species of our chelonians. Prof. Cockerell and Mr. Ray R. Larkiu

have sent us specimens of T. ornata, collected at Las Cruces, N.

Mexico, between five and six thousand feet above the sea level. Possi-

bly the true explanation of the fact that Terrapene has not been found

west of the Rockies may be accounted for by the great elevation and

consequent climate of the mountains. If this explanation be the true

one, then it is only a question of time when the Terrapene will finds its

way over the Rocky Mountain range.

The information extant and the material at our command, we regret

to say, does not permit us to accurately outline the limits of the species

either south or north of the United States boundary lines. It seems

probable that at least one or more of our species may extend into

Mexico, tliough no such record exists. Neither do we have any

authentic record of the existence of the Terrapene in British America,

though it is iiossible, if not probable that specimens will ultimately

be found there. However, if we judge from the comparatively small

number of s])ecimens found on the northern borders of the United

States, the species can not be abundant north of the boundary line.

University of Chicago,

Chicago, Illinois, June 1, 1894.



DESCRIPTION OF UTA MEARNSI, A NEW LIZARD FROM
CALIFORNIA.

By Leonhard !Stejneger,

Curator of the Department of Heptilea and Batrachians

The accidental nature of reptile collecting is well illustrated by the

discovery of this very conspicuous and distinct species in a region

which has been visited before by some of our best collectors.

The trenchant character of the distinctions between the present spe-

cies and its nearest ally inhabiting the Cape St. Lucas region empha-

sizes the gap between the Cape region proper and the rest of the Lower
California peninsula.

This discovery, moreover, is quite important, inasmuch as it bridges

over the supposed difference between Uta thalnssina and the other spe-

cies of the genus Uta. Bouleuger,in 1885,* established the genus Fetro-

saurus for that si)ecies because of its small caudal scales, the smooth

ness of the dorsal granules, and the absence of denticulation on the

border of the posterior gular fold. The present species, however, has

the caudal scales large, keeled, and spinose, in fact, exactly as in the

typical species of the genus Uta; the dorsal scales are larger, more
convex, nearly tubercular on the sides, thus approaching the other

Utas, while the question of denticulation to the collar is one essentially

of degree only. However, the species which I am dedicating to its

discoverer. Dr. E. A. Mearns, U. S. A., naturalist of the International

Boundary Commission (United States and Mexico), is undoubtedly

nearly related to U. thalassina and more so than to any of the other

species of the genus.

UTA MEARNSI, uew species.

Diagnosis.—Dorsal scales uniform, small, smooth; edge of gular fold

Vt'ithout enlarged scales; four or five very long and pointed scales on

anterior border of ear-opening; tail with large, strongly keeled, spinose

scales; scales on arms and legs strongly keeled. One well-marked

* Catalogue of the Lizards in the British Museum, ii, p. 205.

Proceedings of the U. S. National Museum, Vol. XVII—No. 1020.

[Advance sheets of this paper were published November 30, 1894.1
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black line from shoulder to slioulder across the back ; tail above, regu-

larly cross barred with black.

Habitat.—East slope of Coast Range on boundary line between

California and Lower California.

Type.—^o. 21882, CJ. S. N. M., Summit of Coast Eange, United States

and Mexican boundary line, California.

Description of the type.—Female. Head moderately depressed, snout

narrow; canthus rostralis well marked; nostrils rather large, almost

superior, much nearer to the tip of the snout than to the orbit; ear-

opening large, with four very long, triangular, pointed scales and three

smaller ones in front; head-shields smooth; frontal divided trans-

versely; about eight of the posterior supraorbital scales enlarged, one

being particularly large, these separated from the frontals by a single

series of granules; superciliaries, particularly the anterior ones, very

long and narrow; a very long and narrow infraorbital; occipital as

large as ear-opening; supralabials six, and, like rostral, very wide and

low; infralabials scarcely higher, but considerably narrower; scales

on throat small, rounded, smooth, those on the middle and near the

edge of the gular fold somewhat larger; only one transverse gular

fold, not denticulated; sides of neck strongly folded; scales on back

and sides rather large, rounded and convex granules, those on lower

surface of body larger, flat, hexagonal; limbs with enlarged, keeled

scales, and rather long, the anterior when pressed to the side reach-

ing to the insertion of the thigh, the posterior when stretched forward

reaching to the orbit ; twenty femoral pores on each side ; tail depressed

at base, slender, its length more than one and three-fourths that of

head and body, covered with rings of rather large scales which, on the

upi)er surface and the sides, are provided with a very strong keel

ending in a projecting spine.

Color above olive, more brownish on head and tail, with irregular

dusky, nearly blackish, cross-bands; lighter spots, or marblings, on the

interspaces; a very distinctly marked, straight, and intensely black band

from shoulder to shoulder across the back; limbs irregularly cross-

banded with dusky; basal two-thirds of tail i)ale brownish olive with

wide black cross-bars, terminal third uniformly blackish; under sur-

face greenish white, bluish on flanks with lighter dots; chin and throat

with a network of bluish gray.

Dimensions.—Total length, 229 mm.; head and body, 79 mm.; tail,

150 mm.; fore limb, 37 mm.; hind limb, 61 mm.
Variation.—In addition to the type Or. Mearns' collection contains

six other specimens which fully establish the characters of the species.

The individual variation is comparatively slight, and but few deviations

from the above description of the type are noticed. In some specimens

there seems to be a slight anterior gular fold, but it is not marked by
any difierence in the scutellation. In one specimen the frontal is not

divided transversely, and in about one-half, the large supraoculars are
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separated from the frontal by a double row of granules. Other dis-

crepancies will be noticed in the list of specimens given below.

The males have enlarged postanal scales.

The individual differences of coloration consist mainly in the outline

and intensity of the dusky cross-bars, while tlie black collar is equally

distinct in all.

The sexes are alike in color, except thatt he blue Hank-patch is some-

what darker and wider in the males.

Comparison with Uta thaJassina.—Although closely allied to Ufa

ihalassina, described in 1863 by Prof. Cope from specimens collected

at Cape St. Lucas, the present species differs in many essential points,

most of which have been indicated in the diagnosis.

In addition to these it may be remarked that the granules on the

back are larger in Utamearnsi, but that the ventral scales are smaller;

it lacks the well-defined anterior gular fold of U. thalassina ; the legs

and tail are comparatively longer, and the femoral pores are more
numerous; each of the latter, moreover, is bordered behind by two
granules, while in U. thalassina there are three. The last mentioned

species appeal s also to be nuich the larger, as the si)ecimens collected

by Dr. Mearns seem to be quite adult.

The most striking differences, however, are the long preauricular

spines and the large, strongly keeled, and spinous caudal scales of Uta

mearnsi, together with the absence of the two posterior dorsal black

bands so characteristic of U. thalassina.

Geographical distribution.—Dr. Mearns found this species "extremely

plentiful" among the rocks on the eastern slope of the Coast Range of

California, near the Mexican boundary line, from the lowest water in

the canyon at the base to the summit. So far this is the only locality

where it is known to have been taken. I would suggest, however, that

it was most probably this species which Mr. Lockington has recorded

from Ensenada, Todos Santos Bay, Lower California, 75 miles south

east of San Diego {Amer. Natural.., 1880, p. 295), as Uta thalassina.

List of specimens.

Catalogue
numbtsr
TJ.S.N.M.

21882
21883
21884
21885
21886
21887
21888

Sex.

Female .

Female .

Female .

Female .

Male
Male
Female .

Locality : Coast Range, California, near
the Mexican boundary.

Summit of range
Moiiutaiu Spring, eastern slope.
Eastern base

do
Mountain Spring, eastern slope.

do
Lowest water, eastern base

Body
aud'
head.

mm.
79
74
78
75
79
88
73

Tail.

mm.
150

(*)

(*)

140
(*)

(*)

(*)

'Femoral Supra-
I
pores, labials.

20
I

22
20
-22

-25
-24
-20

6
5.6

5

5
5-6

Tail reproduced.





NOTES ON BUTLEE'S GARTER SNAKE.

By Leonhard Stejneger,
Curator of the Department of Reptilea and Batrachians.

The garter suakes of North America constitute one of the most diffi-

cult groups with which the ophiologist has to deal. The geographical

variation is recognized to be excessive, while at the same time the

individual variation is so great as to obscure the boundaries between
the species. The result is that there is a great diversity of opinion

among authors as to the number of species and the proper limitation of

the forms, and while one is inclined to recognize a long series of species,

another will only allow a very limited number indeed, though admitting

numerous "varieties," at least of some of the species.

While undoubtedly many a slight variety, or even individual freak,

has been designated as a species, on the other hand, some of the most

distinct species have suffered degradation to mere varieties or sub-

species.

The Thamnophis hutleri of Cope is an example of this. In 1889

Prof. Cope described a single specimen from Richmond, Ind., under

the above name, dedicating it to Amos W. Butler. In describing it he

stated expressly that " it is remarkably distinct from everything which

occurs iu the United States, and has only a superficial resemblance to

the E.^flavilahris, Cope, of Mexico." This statement alone should have

prevented it from ever becoming associated with Thamnophis sirtalls as

a subspecies until additional material should establish the incorrectness

of Prof. Cope's standpoint, who, having himself endeavored to sub-

ordinate the various binominals under other forms as trinominals,

would have been able to discover the relationship with T. sirtalis^ if such

relationship existed. But no such additional material has been forth-

coming.

It is therefore with great satisfaction that I announce that a second

specimen has recently been obtained and added to the collection of the

National Museum. It was collected by Mr. P. H. Kirsch, of the

U. S. Fish Commission, at Cedar Creek, Waterloo, Ind., on July 17,

1893. This specimen, No. 21692 U.S.N.M., corroborates everything

Prof. Cope said about the species iu the original description and sub-

Procecdings of the U. S. Xational Museum, Vol. XVII_Xo. 1021.

Proc. N. M. 94 38 593
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stantiates the characters relied upon for its separation. The number
and size of the temporals (1 + 1) is the same, and the lateral stripe

involves distinctly the second, third, and fourth scale rows. The size

and shape of tlie head is also quite characteristic, it being remarkably

small and conical. Moreover, the eye is proportionately much smaller

than in any of our Thamnoijlm species, with the exception of T. leptoce-

'plialus and T. vaf/rans.

This smallness of the eye is so striking, and it reminds one so much
of the last-mentioned species, that I have a strong suspicion that the

specimen which E. W. Nelson collected near Chicago, 111., in 1874, and

identified with T. varp-ans,* was, in reality, a third specimen of the rare

T. butleri, about the geographical range of which we can at present

only guess. It is almost needless to add that T. vagrans does not occur

in Illinois,

For the sake of completeness I add the synonymy of the species

which is the subject of the present article.

im^.—Euiwrna butleri, Cope, Proc. U. S. Nat. Mus., xi, 1888, p. 399.

1S92.—Entania btiilerii, Cope, Proc. U. S. Nat. Mus., xiv, 1891, p. Gol.—Eutainia but-

Jerii, Hay, Batr. Kept. Indiana, p. 120 (1892;.

1893.

—

Tropidonotus ordiiiatus var. butleri, Boulenger, Cat. Snakes Brit. Mus., i,

p. 212.

*See Davis and Eice, Bull. Chicago Acad. Sci., i, iii, 1883, p. 30.



O^ THE SPECIFI(3 NAME OF THE COACHWIIIP SNAKE.

By Leonhard StejjN'EGEr,

Curator of the Department of Reptiles and Batracliians.

The name commonly applied to this species is Bascanion flagelU-

forme^ and as authority for tliis name Catesby's Natural History of

Carolina has been as frequently quoted. Catesby^s names antedating

Liunffius' tenth edition and, besides, not being binominal have no stand-

ing in zoological nomenclature. One subsequent to 1758 has therefore

to be adopted.

Curiously enough no one seems to have supplied a true binominal

name for this snake until after the beginning of the present century,

the first being apparently Shaw's Coluber JIagellum, * which is based

exclusively on Catesby's, Vol. ii, plate liv, consequently the species in

question, without tlie slightest doubt. I think it will also be found that

no one applied Coluber JlageUiformis binominally to the present species

until Holbrook, in the first edition of his Herpetology (1836), adapted

it from Catesby's Anguis JlagelUformis.

The erroneous application of the specific name JlagelUformis to our

coachwhip snake is due to a misidentification of Laurenti's Katrix

flagelliformisA That he describes an entirely different snake will be

l^lain from a glance at his diagnosis, which is based on " Seba ii. 23, 2"

as follows: "Sui^ra ca^ruleo jequali, infra viridescente; capite angulato;

rostro product© tetraedro; dorso utrinque linea alba ab abdomiue dis-

tincto; Cauda pentaedra."| He then adds: "var /l (Catesby Carolin.

2.47);" but Catesby's plate xlvii is not our ooachwhip, being distin-

guished from Laurenti's diagnosis chiefly, as he says: "Colore magis
creruleo viridescente."

§

It will be seen that Laurenti's snake is not the coachwhip snake,

neither in its entirety nor in part.

* Shaw, Gen. Zool., iii, pt. ii, p. 475 (1802).

t Synopsis Reptilium, 1768, p. 79.

t Above uuiforni blue, below greenish; bead angular; snout produced, tetrabedral;

back separated on either side from belly by a Avhite line; tail jientahedral.

§ By the more greenish blue color.

Proceedings of the U. S. National Museum, Vol. XVII—Xo. 1022-

595
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The next quotation often referred to our snake is Daudin's Coluber

JiageJlifonnis,* but with no better reason, as it is a snake "supra laete

viridis, subtus albidus,"t which Daudin confounds with another of

Catesby's green species, viz, pi, lvii. This is, however, the Coluber

cestivus of Linnaius. As a matter of fact, Uaudiu refers Catesby's

representation of the true coachwhip snake, viz, ^^Anguisflagelliformis,

Catesby, Hist- nat. Carol, pi. 54," to his Coluber Jiliformis which conse-

quently becomes in part a synonym of Bascanion Jiagellum.

* Hist. Nat. Rept., vi, 1803, p. 380.

t Above light greeu, below whitish.



DESCRIPTION OF A NEW SALAMANDER FROM ARKANSAS
WITH NOTES ON AMBYSTOMA ANNULATUM.

By Leonhard Stejneger,

Curator of the Department of Reptiles and Batrachiana.

Among some specimens recently received from Hot Springs, Ark.,

through Messrs. H. H. and C. S. Brimley, there are two species of sala-

manders which are interesting in the highest degree, as one represents

a new^ species of Besmof/nathus, while the otiier is the second specimen

of Ambystoma anniilatum, the first one which with certainty establishes

this species as North American, as the locality of the type and hitherto

unique specimen is unknown,

DESMOGNATHUS BRIMLEYORUM, new species.

Diagnosis.—Mandibular alveolar margin continuous and completely

tootbed; tail compressed, keeled, finned; a tubercle in canthus oculi;

14 costal folds; gular fold absent, or very faint; parasphenoid patches

not separated anteriorly; vomerine series, when present, long and

oblique; underside pale with faint dusky mottling, if any.

Habitat.—Hot Springs, Ark.

Type.—v. S. National .Museum No. 22157.

Description.—Head rather large; body long and slender; tail shorter

than head and body; limbs short, when adpressed not meeting by
four or four and a half costal interspaces; digits short, variable in pro-

portion, but outer finger usually considerably reduced.

Costal grooves, including the axillary and inguinal, 14; gular fold

absent, or but feebly indicated; a vertical groove behind the angle of

the mouth, and another a little distance in front of fore limb, the former

connected with the posterior angle of the eye, all very faint; a well-

marked papilla in the angle of the eye; a vertical groove from nostril

to edge of lip.

Maxillary and mandibular teeth small, numerous, and continuous

almost to the angle of the mouth, all very blunt, except those on the

premaxillaries, which are sharp and i)ointed; vomerine teeth, when
jtresent, in two long series posteriorly nearly parallel but diverging

anteriorly outward toward the choana?, from which they are separated

Proceedings ot the U. S. Kational Museum, Vol. XTII—Xo. 1023.
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by about the same distance as from the paraspheiioid patches; the

latter are quite continuous anteriorly, diverging backwardly, conse-

quently forming one apparently heart-shaped patch.

Outline of lower mandible, seen from below, rounded, with no anterior

narrowed prolongation.

Tail nearly cylindrical at base, tapering to a point and becoming com-

X)ressed posteriorly, with a keel, or low tin, along the upper medmn line.

Color variable; above, grayish-clay color, becoming pinkish on the

tail, more or less overlaid with dusky spots or mottlings; sides darker,

usually with a series of light spots; underside pale, mostly uniform,

sometimes mottled with very indistinct gray on the belly.

Dimensions of largest specimen.—Total length, 128 mm. ;^ snout to

vent, 72 mm.; vent to tip of tail, 56 mm.; fore limbs, 13 mm.; hind

limbs, 17 mm.; snout to fore limbs, 21 mm.; width of head, 12 mm.
Vuriation.—Among the specimens examined there is but little differ-

ence, except that in the larger ones the vomerine teeth are missing, a

rather common thing among the species of this genus.

The larger specimens are also duskier and less distinctly marked.

The young specimens have brighter colors and more definite markings;

thus there is a double series of dusky spots down the middle 'of the

back and another double series on the sides, more or less inclosing the

lateral series of light spots, which therefore appear ocellated; there

is also a light line from eye to angle of mouth.

Comparison with other species.—Having referred this interesting nov-

elty—which I dedicate to Messrs. H. H. and C. S. Brimley, from whom
the Museum has obtained much interesting material—to the genus i)6-,s--

mognathus, I need hardly remark that the vertebiie are opisthoctelous

and that the premaxillaries are fused together. It will therefore only

need comparison with the three species of the genus hitherto recognized,

viz, D. ochropJuva, D./nsca, and D. nigra. From the former it is at

once distinguished by the shape of the tail, as well as by well-marked

differences in the mandibular dentition. From D. nigra it can easily be

told apart by the number of the costal grooves, not to mention size and

color.

From all, including i>. fusca, it differs in the almost complete obliter-

ation of the gular fold, and from the latter, with which it has the general

proportions and external habitus in common, by the faintness of the

grooves of the sides of the face and neck, as well as by the absence of the

marked glandular swelling on the sides of the neck, so characteristic of

D. fusca. The whole outline of the head, moreover, is different, it being-

more rounded and ijroportionally wider, resembling much more that of

Plethodon glutinosus than a Desmognathiis. The maxillary and mandi-

bular alveolar margins are straight, not undulating, and the anterior

glandular prolongation of the lower lip is absent. Finally, the palatal

dentition is considerably different.

In I), fusca the vomerine teeth when present are few, forming two
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short arched series behiud the choamie, slightly oblique, converging-
behind, while the parasphenoid patches are separate their entire length •

in I), hrimleyorum the vomerine series are much larger, nearly parallel

posteriorly, diverging anteriorly, while the pax-aspheuoid patches are
united in their anterior i^ortion. The latter appears also to be a larger

species, although not so large as I), nigra, while the coloration

approaches closely that of J), fusca, except that the lower parts are
considerably paler.

AMBYSTOMA ANNULATUM, Cope.

This species was described by Prof. Cope from a single specimen in

the U. S. National Museum (No. 11564), the origin of which was
unknown. It was consequently not even known with certainty that

the species was North American. It was therefore highly interesting

to receive from Messrs. Brimley a well-preserved specimen collected at

Hot Springs, Ark., thus establishing the habitat of this striking

species.

A direct comparison with the type specimen shows the peculiar col-

oration to be identical, with the trifling exception that in the type the
light cross-band from arm to arm is interrujited on the middle of the

back, while in the new specimen it is continuous, like the other cross

bands. A pale cross band between the eyes, not mentioned in Prof.

Cope's description, is present in both specimens. The new specimen
is comparatively fresh, and the ground color appears to have been
black, the cross bands silvery gray.

There are several structural differences, however, between the two
specimens. Thus, in the new specimen, the tail is shorter and some-

what compressed terminally ; the vomerine series are longer and extend
mesially farther forward. The fourth toe is comparatively shorter.

With only two specimens at hand, the exact locality of one of which
is unknown, these differences do not seem important enough to warrant
a specific separation, in view of the striking identity of t!ie color pattern,

which is absolutely unique in the genus.





DIAGNOSIS OF A NEW GENUS OF TROGONS (HETERO-
TROGON), BASED ON HAPALODERMA YITTATUM OF
SHELLEY; WITH A DESCRIPTION OF THE FEMALE OF
THAT SPECIES.

By Charles W. Richmond,

Assistant Curator of the Department of Birds.

Amono the many birds seut to tbe United States National Museum
from Mount Kilima-Njaro and other points in East Africa, by Dr. W. L.

Abbott, are four very tine specimens of the rare Hapaloderma* vitiatum,

Slielley, the female of which is, apparently, as yet undescribed. The
specimens sent hy Dr. Abbott consist of one adult and one immature
female and two adult males, all obtained on Mount Kilima-Njaro,

between 6,000 and 7,000 feet altitude, during the years 1888 and 1889.

An examination of these specimens, and a careful comparison with

the common African trogon {A. narina) leads me to believe this species

should be removed from Apalodenna and recognized as representing a

distinct genus. From Apalodenna narina, its supposed nearest rela-

tive, it differs in several important respects. The bill is very small and
slender, and much compressed from above downward, being, in fact, the

extreme in this direction, among the Old World trogons. The tomia

of both maxilla and mandible are Avithout serrations behind the

subterminal notch, the presence or absence of which is an Important

factor in the recognition of genera in this very homogeneous family.

Both A, narina and its close ally (probably subspecies), A. coustantia,

have these serrations, they being the onlj' known representatives of the

family in the Old World possessing this character. The pattern of col-

oration in the female of A. riitatum differs from that of A. narina in

that the color of the whole head is unlike that of the male; in the lat-

ter species the top of the head is similar to that of the male. Anotlier

character, of probably not more than specific importance, is the differ-

ence in the pattern of coloration of the tail. In A. narina the three

outer retrices are white for their exposed portion, while in A. rittatum

these feathers are conspicuously marked with black and white bars.

In view of these very considerable differences existing between the

two species, fully enough, in my estimation, to warrant the adoption of

* Originally spelled Apaloderma by Swainson.
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a new generic term for A. vittatum, I am led to propose for this species

the name
H E T E R O T R O G O N , uew genus.

Diagnosis.—Size medium; form slender; tail long; rectrices not trun-

cate. Three center pairs of rectrices, dark purplish-blue, with metallic

reflections, in both sexes; no black terminal bar on middle pair; three

outer i)airs with black and white bars on their exposed portions. Bill

small, slender, and much comj)ressed. Tomia of both maxilla and

mandible smooth, without signs of serrations posterior to subtermiual

notch. Sexes unlike in coloration.

Habitat.—P]quatorial Mrica, extending across the continent. Appar-

ently confined to the highlands.

Type.—Hapalodernia vittatum, Shelley.

The points of distinction between this genus and Apaloderma,

Swainson, may best be seen by the following key:

0. Bill cxti'einely small aud slender; much compressed.

h. Tomia of maxilla aud mandible without serrations posterior to subterminal

notch.

c. Three outer rectrices with bars of black and white.

d. Female differs decidedly from male on top of head..HETKROTROGOX.

a'. Bill large aud swollen.

Ij' . Tomia of maxilla and mandible with serrations posterior to subterminal

notch.

c'. Three outer rectrices white, for their exposed portions, without bars.

iV . Female similar to male on top of head Apalodeuma.

The extreme rarity of Heterotrogon vittatus in collections, and the

absence of information respecting the female, probably account for its

non separation from Apaloderma before the present time. It is unneces-

sary to compare this genus with Apalharpactes or Pyrotrogon* of the

East Indies, as they belong to a different section of the family.

The adult female obtained by Dr. Abbott on Mount Kilima-Njaro,

August 7, 1888, at an elevation of G,000 feet {^o. 117973, U.S.N.M.)

may be described as follows: Pileum Prout's brown, somewhat darker

on lores, with a distinct coppery gloss, except on forehead; this gloss

most intense on sides of occiput, where it is reddish bronze; ear cov-

erts slightly darker, with slight greenish reflections, the feathers of nor-

mal length with filamentous terminations; suborbital region blackish

slate without metallic gloss; back, rump, and upper tail coverts metallic

green, quite golden bronze on back, scapulars, and rump, but plain

grass green on upper tail coverts. Three inner j)airs of rectrices dark

*The name Harpactes, Swainson, Class. Birds, ii, 1837, p. 337, commonly applied

to this genus of trogous, is preoccupied by Arpactiis, Jurine, Hymen., 1807, and Har-

pactes, Templetou, Arachn., 1834. Cabanis and Heine (Mus. Hein. No. iv, part 1,

1863, p. 151) long ago iiointed out the untenability of the name Harpacles as used in

ornithology, but this fact has been quite generally ignored. Two other names,

having priority over ryroironou, but preoccupied in other branches of zoology, are

Hapahoiis, Kcicheubach, 1850 (nee Hapuhtro, Cabanis, Weigm. Arch., 1847, ji. 252),

and Durauccliiin, Bonaparte, 1854 (wee JJucaucelia, Risso, [ f] 1826, and Duvauceliaf

Desvoidy, Dipt., 1830).
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purplish blue, with narrow metallic green edgings on the outer webs;

three outer pairs same color, but barred with white on exposed i>ortious,

exactly as in tlie male. Throat, juguluni, and up])er breast raw umber,

tinged with cinnamon, rather inclining to drab on the throat; sides of

neck metallic, green as on the back; lower breast russet, the color

sharply defined from the raw umber of upper breast and throat; abdo-

men and crissum geranium red, some of the russet feathers of breast

bordering the abdomen also tinged with this color; flanks and tibia^

slate; wing, as a whole, dull slaty black, a slight greenish reflection

appreciable on tertials and wing coverts; outer edges of second, third,

fourth, fifth, and sixth primaries narrowly bordered with white for basal

half of exposed portions, and to their insertions; secondaries, tertials,

and greater coverts of wing with narrow zigzag bars of white, the bars^

0.08 to 0.10 of an inch apart; primary coverts plain dull slate black ; mid-

dle and lesser coverts dnll black, broadly margined with metallic green,

the greater coverts and tertials narrowly edged with the same color.

Bases of secondaries, tertials, and fifth, sixth, and seventh prinmries

white, making an irregularly-shaped spot an inch long, on the under sur-

face of the Aving; under wing coverts smoke gray. Wing, 4.90; tail, 6.G0;

tarsus, 0.65; exposed culmen, 0.55; width of maxilla at base, 0.60 inches.

"Feet white" (light brown in dried specimen); bill yellowish buff.

Another female, immature, obtained in the same locality, at 7,000

feet altitude, June 10, 188S (Xo. 117974, U.S.KM.), differs from the

one just described in the following particulars: Pileum Front's brown,

some of the feathers broadly edged with metallic green, as on the back;

lower breast russet, with indistinct buffy edgings to the feathers on the

sides, and occasional buff feathers, tipped with dull black (these are feath-

ers of the first plumage) ; abdcmien pale geranium red, sparsely intermin-

gled with buff" feathers near median line; under tail coverts cinnamon,

with faint mottlings or bars of greenish black (with metallic reflections)

on some of the feathers; bars on three outer rectrices irregular and

indistinct, the second and third pair Avith 1.25 inches of unbarred whiteat

terminal end. A few white spots on greater wing coverts, secondaries,

and tertials are signs of immaturity; these spots are on the outer webs,

near the distal ends of the feathers. Maxilla blackish; mandible yel-

lowish horn color, tip black. Wing, 4.80; tail, 6.50; tarsus, 0.62; exposed

culmen, 0.55; width of maxilla at base, 0.55 inches.

The two adult males in the collection agree M'ith published descrip-

tions. They were obtained on Kilima-Njaro, altitude' 6,000 feet, one on

Augusts, 1888, and theother on OctoberO, 1889. Their measurements

are given below

:

Measurements of adult males of Ueterotrofjon vittatim.

^^•1^;^^- Wing.





ON THE BOTHRIOTHORACINE INSECTS OF THE UNITED
STATES.

By L. O. HowABD,
Entomologist, U. S. Department of Agriculture.

No PUBLISHED attempt has been made to divide the large and
important clialcidid subfamily Eucyrtin;ie into tribal groups beyond

the suggestion of the writer* of the use of the name Tetracnemini for

the Encyrtinte j^ossessing branched antennjie. There are, however, sev-

eral natural divisions of the subfamily to which tribal names should be

given in any revision of the group. One of these is the group under

consideration. The extraordinary sculpture of the head caused the

partial association of Bothriothorax and Phamodiscus in the synoptical

tables of Foerster, Thomson, and Mayr, and to these two genera are to

be added two others, Chalcaspis and Pentelivus, based upon uudescribed

material in the U. S. National Museum.
We unfortunately know nothing of the habits of the new genera,

since the few specimens known have all been collected by sweeping.

Of Bothriothorax, however, the habits are well known, and the species

are parasitic upon dipterous larvie, as follows:

B. clavicornis, Dalmau, from Syrphus sp. and Anthomyia ceparum;

B. 2)ecuUaris, Howard, from Syrphid larva on oak; B. californicus, new
species, from larva of Catacomba pyrastri, Linnoeus, feeding on rose

aphis; B. noveboracensis, new species, from Syrphid larvte preying upon
hop aphis.

We have as yet no American species of Pha^nodiscus; but P. cer-

copiformis and P. aeneus of Europe, are said to be parasitic upon
Coccidfe.

BOTHEIOTHORACINI, uew tribe.

Short, stout-bodied Encyrtinse, with very large, thimble-like puncta-

tion to the very broad and very short head; short, stout legs, with

tive-jointed tarsi t and broad wings; antenure inserted below the mid-

dle of face, eleven-jointed, funicle joints short, scape slender, or with

leaf-like expansion.

* Proc. U. S. Nat. Mas., xv, 1892, p. 361.

t This seemingly iiuiiecessary statement oftbe nnmber of the tarsal joints is ren-

dered necessary by the discovery by Anrivillins of a true Eucyrtine Avitb four-jointed

tarsi {Arrhenophagus).
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ANALYSIS OF THE GKNERA.

Marginal vein very short or wautiug.

Mesoscutuiu witli a sculpture very similar to that of head.

Mcsoscutuni very short, only half as long as scutellum; autennal cluh as

long as all funicle joints together; postmargiual vein as long as stig-

nial Chalcaspis.

Mesoscntum at least as long as scutellum ; autennal club shorter thau funi-

cle; postmargiual vein much shorter thau stigmal Bothhiothorax.

Mesoscntum with punctures less dense thau those of head, and with a plain

shagreeniug of the surface; autennal club shorter than funicle; postmar-

giual and stigmal veins short, subequal Pentelicus.

Marginal veiu long, rarely shorter thau stigmal ; mesoscntum shagreeued, with sparse

punctures Ph.enODISCUS.

CHALCASPIS, new genus.

FemcUe.—Body very short and very stout; bead very thin antero-

posteriorly, very broad (laterally) ; eyes long oval, very widely sepa-

rated, faintly liairy; face very convex, not furrowed; occipital border

Aery sharp; geual sulcus distinct, widely open at eye border; ocelli

indistinct, at the corners of a very obtuse angled triangle, lateral ones

near the eye border. Antennae inserted at border of mouth; scape

slender, not broadened, rather short; flagellum rather longer than

scape; flrst funicle joint shorter than pedicel, remaining funicle joints

not longer than wide; club large oval, slightly obliquely truncated, as

long as all funicle joints together. Pronotum nearly covered by occi-

pital border of head. Mesoscntum very short. Mesoscutellum long

and broad, twice as long as scutnm, nearly flat, rather pointed, with

entire border emarginate; axillar sutures very indistinct, axillie meeting

at tips. Abdomen very short and broad. Legs stont. Wings short

and broad; submarginal vein reaches costa at about one-half wing

length; marginal vein lacking; stigmal long, curved; radial angle nar-

row; postmarginal as long as stigmal.

CHALCASPIS PERGANDEI, new species.

Female.—Length, 1.3 ram.; expanse, 3.4 mm.; greatest width of fore-

wing, 0.59 mm. Punctation of head (except the smooth occijiut), meso-

cutum, and mesoscutellum nearly uniform throughout, the punctures

round, lengthened somewhat posteriorly on scutellum; tegulne smooth,

with a shallow fovea at inner base; mesopleura flnely shagreeued; rest

of body smooth. Funicle joints of antenna^ short, all broader than long,

increasing in length and breadth from 1 to C. Head, pronotum, and

mesonotum greenish or coppery in color, with strong metallic reflec-

tions; eyes dark red or black, mandibles black: antenual scape honey

yellow with black bulbus; pedicel and club dark brown or black;

funicle joints honey yellow, joint 1 darker than the others. Pleura

and a))domen metallic with greenish or' bluish luster. All coxa^ metal-

lic; all femora, tibite, and tarsi honey yellow. Entire forewing slightly

infuseated.

Described from four female specimens, two collected by Mr. Theodor
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Pergaiide, in the District of Columbia, in July and August, 1878, one

taken by myself in September, 1884, and one captured by Mr. J. M.

Aldricli, in South Dakota. All in the U. S. National Museum collection.

I have also seen two females in the collection of tbe American Entom-

ological Society at Philadelphia.

Genus BO T H R I OT H O R AX, Ratzeburg.

Bothrioihorax, Ratzeburg, Iclinenmonen d. Forst-in>-iekten, i, 1844, p. 208.

—

FoERSTER, HymeuopterologisclieStndieu ii, 1856, p. 32.

—

Suellen vax Vol-
LENHOVEX, Schetsen, 1871, Tab. vii.

—

Thomson, Hymeuoptera Scandiuavia;,

IV (1875), p. 133.

—

Mayr, Die P'uropaische Eucyrtiden, 1875, p. 80 (754).

Female.—The body is rather broad and flattened. The antennne arise

not far from the border of the mouth; the scape is quite long and not

flattened; the pedicel is as long as or longer than the first funicle joint;

this last is as long as or longer than thick; the club is sliorter than the

funicle or (with B. paradoxus) twice as long. The face is delicately

impressed ; vertex and clypeus are verybroad, and the ocelli form a very

obtuse-angled triangle. The thin (autero-posteriorly) broad (laterally)

head is very deeply punctured, as are also mesonotum and scutellum;

in the center of each puncture is a little papilla, from which springs

a delicate hair; besides this, there is a leather-like sculpture. The
mesoscutum and scutellum arerather strongly transversely arched, and
the lateral borders of the latter are quite sharp. The ovipositor is not

at all, or very slightly, extruded. The marginal vein of the hyaline

wings is very short, or is lacking; the stigmal is long, and the

postmarginal is short, or very short; radial angle wide.

Male.—Very similar to the female and only distinguished by the

antenufe and by the sparser punctuation of the head. The pedicel is

short, somewhat longer tlian thick; the funicle quite lengthened, and
the joints small and strongly concave beneath, so that the funicle appears

somewhat toothed above; most of the joints have two half whorls of

long hair; the club is almost as long as the last two funicle joints

together.
ANALYSIS OF THE SPECIES OF BOTHRIOTHORAX.

Puuctures of mesonotum deep but very irregular, giving a strongly rugose appear-

ance VIRGINIENSIS.

Punctures of scutum quite round and regular.

Axillie meet at tips peculiaris.

Axilbe separated at tips

:

Scutellum more or less emargiuate at tip.

Scutellum nearly uniformly punctured.

Emarginatiou of tip of scutellum faint; antennje rather long and
slender noveboracen.sis.

Emarginatiou very distinct; antennae short and stout, californicus.

Normal i)unctation of scutellum ceases on posterior third, and is re-

I)laced by delicate longitudinal aciculatiou ; emarginatiou of tip

slight nigripes.

Scutellum not emargiuate at tip.

Notum transverselj" and longitudinally convex; A-ertex rounding up
between the eyes rotundiformis.

Kotuni nearly flat ; vertex flat planiformis.
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BOTHRIOTHORAX VIRGINIENSIS, Howard.

Bothriothorax virginiensis, Howard, Bull. 5, Div. Entom., U. S. Dept. Agric, 1885,

p. 20.

Female.—Length, 1.63 mm.; wing expanse, 3.96 mm.; greatest width

of forewing, 0.69 mm. Face and vertex with large, round, thimble-like

punctures, each with a central umbilicus, becoming sj)arser on lower

face and more elongate. Cheeks also faintly shagreened; imnctation

of mesoscutum more irregular than on vertex, individual punctures

elongated and more or less irregular; mesoscutellum like scutum?

except that it is aciculate at base. Abdomen smooth; pleura smooth;

eyes faintly hairy; antenna^ regularly- clavate; pedicel longer than

first funicle joint, which is a little longer than broad; remaining

funicle joints increasing slightly in width and in length ; club slightly

longer than sixth funicle joint. Color metallic greenish black ; antenni©

jet black; all coxtc metallic; all femora metallic, brownish at tip; front

and middle tibi;i? brownish yellow, hind tibiie greenish black ; all tarsi

yellow; wing veins light brown.

Described from one female specimen collected September 18, 1881, at

Arlington, Ya. Type in the U. S. ISTational Museum.

BOTHRIOTHORAX PECULIARIS, Howard.
Bothriothorax pecuUaris, Howard, Bull. 5, Div. Eutom., U. 8. Dept. Agric,

1885, p. 20.

Female.—Length, 1.75 mm.; expanse, 4.25 mm.; greatest width of

forewing, 0,7 mm. Axillae meet at tips, face uniformly punctate, cheeks

behind geual sulcus impunctate, faintly shagreeued; punctures of

mesonotum supi^lemeuted by faint granulation; scutellum nearly smooth
at tip, faintly emarginate; tegnhe faintly granulate, abdomen and
pleura smooth. First funicle joint of antennte somewhat shorter than
pedicel; funicle joints subcylindrical, increasing in diameter from one

to six
;
joint six as thick as long; club as long as three preceding funicle

joints together, much flattened and sharjDly, somewhat obliquely, trun-

cate at tip. General color blue green; basal half of antennal scape

honey yellow; distal half black above, yellowish below: flagellum

black with green luster; middle and hind femora honey yellow; front

and middle tibiiie honey yellow ; hind tibiae black ; all tarsi honey yel-

low; wing veins light brown.

Male.—Antenna' much longer and more slender than those of female;

pedicel twice as long as thick
;
joint one of funicle three times as long as

thick, and one-third, or a little more, longer than pedicel; other funicle

joints sube(pial in length, about as long as pedicel, well separated

and increasing slightly in thickness; club flattened, very obliquely

truncate, and nearly as long as two preceding funicle joints together;

all joints clothed with short, close hair. In coloration similar to

female, except that the antenn<e and front femora are honey yellow

throughout.
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Described from three females and ten males, reared in November from
a Syrpbid larva, found on an oak leaf at Arlington, Ya. Tyj)es in the
U. S. National Museum.

BOTHKIOTHORAX NOVEBORACENSLS, new species.

Female.—Length, l.O mm.; expanse, 3.8 mm.; greatest width of fore-

wiug, 0.7 mm. Axilhe well separated at tips; punctatiou of head as

with preceding species; same with tliat of mesonotum and scutellum.

Axillie nearly smootb, scutellum faintly emargmate at tij), tegulae
smooth, eyes faintly hairy; marked depression at central hmd border
of mesoscutum; abdomen faintly shagreened, mesopleura smooth,
antenuie more slender than with ])re(;eding- species; joint 1 of funicle

one-half length of pedicel; Joints 2 to (5 increasing slightly in width
and length; club obliquely truncate, as long- as the two preceding funi-

cle joints together. General color bright metallic blue-green; teguhe
light brown at tip, somewhat metallic iit base; antennal scape honey-

yellow at base, brown toward tip; tlagellum brown; all legs honey-yel-

low, front and middle femora brownish, hind tibia' black, all coxi©

metallic; wing veins brown.

Described from two female specimens, one collected on hop at Eich-

field Springs, N. Y., by Mr. Theodor Pergande, October 7, 1887, close to a
Syrphid larva, and the other by Mr. Ivoebele at Boscawen, N. H., Octo-

ber, 1884. The measurements apply to the New York siieciinen; the

New Hampshire specimen is considerably larger. Types in the U. S.

National Museum.

BOTHKIOTHORAX CALIFORNICUS, new species.

Female.—Length, 1.75 mm.; expanse, 4.1 mm.; greatest width of

forewing, 0.8 mm. Axilhe well separated at apex, scutellum distinctly

emarginate, eyes plainly hairy; head ])uuctured as with preceding spe-

cies, facial depression slightly marked. Scutum and scutellum simi-

larly punctured, the ]>uuctations on the side of the scutellum becoming
somewhat elongate, less so in the center, the punctations with sha-

greened center; punctures lacking at extreme tip of scutellum, but
shagreeuing persistent. Axilhp nearly smooth, with one or more
faint depressions ; teguhie shagreened on basal half. Abdomen smooth,

except second segment, which is faintly shagreened. Occiput rather

strongly shagreened, mesopleura smooth. Antenufe short, stouter

than with preceding species; Hagellum not more than one-third longer

than scape; first fnnicle joint one-half as long as i)edicel; joint '2 erpial

to joint 1, joints 3, 4, 5, and becoming each a little longer and a little

wider than its i)receding joint. Club flattened, obliquely truncate

nearly to base, and as long as three preceding fnnicle joints together.

General color metallic bluish-green, teguhv also metallic, antena^ black

throughout, all legs dark brown, hind tibiae metallic, middle and fore

tibiie lighter toward tip; all tarsi honey yellow; wing veins brown.

Proc. N. M. 94 39
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Described from three female specimens reared by Albert Koebele at

Alameda, Oal., in July, from pupa of Catuconiha jtyrastUj Linua'us,

among apliides on rose. Types in the U. S. i^ational Museum.

BOTHRIOTHORAX NIGRIPES, new species.

Female.—Length, 2.2 mm.; expanse, 5 mm.; greatest width of fore-

wing, 0.93 mm. Axilla^, well separated; eyes, naked, scutellum

slightly emarginate; head punctured as with preceding species, facial

depression not marked; punctation of scutum and scutellum like that

of head, except that posterior one-third of scutellum bears no large

punctures, but is very finely and longitudinally shagreened or aciculate.

Axilla' smooth, except for two large round punctures side by side ou

the wider portion of each. Teguhie as with preceding species. Entire

surface of abdomen faintly shagreened; pleura smooth ; occiput as with

preceding species. Antenna? as with the preceding species, excei)t that

the first funicle joint is as long as the pedicel. General color metallic

bluish-green, with strong bronze reflections on thorax, these reflections

being given oft" from the interspaces between the punctures. Base of

anteunal scai)e brownish, remainder of antenna^ black; teguhe black;

all legs black, except that the tarsi are honey-yellow, and fore tibife

are light brown: wing veins light brown.

Described from two female specimens, one collected on cabbage at

Las Cruces, N. Mex"., by Mr. T. D. A. Cockerell, and the other collected

at Los Angeles, Gal., by Mr. 1). W. Goquillett. Types in the U. S.

National Museum.

BOTHRIOTHORAX ROTUNDIFORMIS, new species.

Female.—Length, 1.7 mm.; expanse, 4.3 mm.
;
greatest width of fore-

wing, 0.85 mm. Scutellum not emarginate at tip; axilhv well sepa-

rated at tips; notum of thorax transversely and longitudinally convex

(a character which this species possesses in common with, though in

rather more marked degree than, all the preceding species, but in which

it- differs radically from the following species). Head punctured as

with preceding species, occiput transversely shagreened, facial depres-

sion well marked, transversely rugose; eyes faintly hairy. Scutum

punctured like head, scutellum similarly punctured anteriorly, punc-

tures becoming fainter toward tip, which is delicately transversely

shagreened; axilhe with several small faint impressions; teguhe

smooth; pleura smooth; abdomen smooth, ovipositor very slightly

exserted ; antenna?, as with ealiformctis, not so thickly clothed with pile

as most of the other species. General color metallic bluish green;

teguhe dark brown, somewhat metallic at base; antennae dark brown,

with scape yellowish at base. All coxa' metallic, hind femora metal-

lic, middle and front femora dark brown at middle, yellowish at ti]>s;

front femora rather darker than middle, Froni and middle tibiiv honey-

yellow, hind tibia' nearly black, all tarsi honey-yellow, except apical
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joints. Wing veins brown, with darker spot at juncture of submargi-

nal and stigmal.

Described from one female specimen taken in Placer County, Cal.,

by A. Koebele, in August. Type in the U. S. National Museum.

BOTHKIOTHORAX PLANIFORMIS, new species.

Female.—Length, 1.8 mm.; expanse, 3.9 mm.
;
greatest width of fore-

wing, 0.8 mm. Axillic nearly touching, scutellum not emarginate,

eyes plainly hairy; notum of thorax flat, niesoscutum and scutellum in

same plane. Head punctured as with preceding species on front and
vertex; facial depression very distinct, occupying nearly all of lower

half of face, depression irregularly shagreened; face between depres-

sion and genal sulcus, rugose; cheek behind sulcus faintly longitudi-

nally shagreened. Punctures of niesoscutum rather sma'l and less pro-

nounced than those of the head, but dense and accompanied by faint

shagreening; on mesoscutellum punctures become much sparser, and
the shagreening, which takes a longitudinal direction, much more
marked. Axilhie with many small punctures; teguhie faintly .sha-

greened over entire surface; mesoiileura distinctly shagreened, espe-

cially on anal half. Abdomen smooth at sides, faintly shagreened above

and below, ovipositor distinctly exserted. Both scape and flagellum

of antennae rather longer than in preceding species; first funicle joint

longer than second and rather shorter than pedicel; third and fourth

equal to second; fifth, and sixth equal to first; club as with preceding

species. General color black, faintly metallic, mesoscutellum with faint

coppery luster, facial depression with brilliant purple luster; tegulse

black, somewhat metallic, middle tibine becoming lighter toward tip;

tarsi as usual yellowish, with black apical joints. Wing veins brown,

stigmal and short projection of submarginal darker than submarginal.

Described from one female specimen collected in Placer County, Cal.,

by A. Koebele, in August. This species resembles Phmipdiscus in

punctation of mesoscutellum, but in venation and other respects

belongs to Bothriothorax. Type in the U. S. National Museum.

BOTHKIOTHORAX PECKHAMII, A s h m e a d .

Boikriotlwrar. peckhamn, Asiimead, Trans. Araer. Ent. Boc, xiii, 132.

—

CrkSvSON.

Synopsis Hymenoptera North America, pt. ii, p. 240.

This species, Mr. Ashmead informs me, is not a Bothrioihorax. He
has kindly allowed me to see the type, and it seems to form a new
genus near Coniys, but lacks the scutellar tuft.

PENTELICUS, new genus.

Female.—In habitus this form is intermediate between Bothrioihorax

and Chaleaspis, but has the shagreened mesonotum of Phwnodiscus,

the round jmnctures of the mesonotum, however, being rather close

instead of sparse. It is not so short and broad as Chaleaspis. The
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head resembles that of Cludcaspis ; the ocelli are similarly placed, the

eyes are shorter, more rounded, and hairy; facial dei^ression well

marked, genal sulcus i)lain but not widely opened at eye-border, as in

Chalcdiijris. Mesoscutum is nearly as long as scutellum; axillte are

very difficult to distinguish and are widely separated at tips; scutum

and scutolluni rather closely punctate, with plain shagreening in addi-

tion. Scutellum rather flat, margined round entire free border, and

with a delicate central longitudinal carina. Antennie resemble those

of Bothriothorax. Forewings broad and rather short, stigmal given

off before subinarginal reaches costa, postmarginal about as long as

stigmal; both, however, short. Radial angle narrow. Abdomen
short, triangular, rather sharply pointed at tip.

PENTELICUS ALDRICHI, new species.

FcmaJe.—Length, 1.5 mm. ; expanse, 2.8 mm.; greatest width of fore-

wing, 0.0 mm. Punctation of front divides at top of facial depression

and runs in a narrow band down below each eye. Walls of facial

depression faintly shagreened, the shagreening continuing in a longi-

tudinal manner upon the cheeks, each side of the genal sulcus and so

around upon the occii)ut. Mesoscutura with punctures lacking upon

its anterior border. Tegulre smooth; abdomen smooth; mesopleura

faintly shagreened. Antennae with indistinct joints, funicle joint one

nearly as long as pedicel ; funiclejoiuts subequal m length, but increas-

ing in width to flattened and very obliquely truncate club, which is as

long as two preceding funiclejoiuts together. General color somewhat
metallic greenish-black; face highly metallic, with greenish-bronzy

reflections, facial depression with bright green reflections; mesonotum
much duller. Teguhe black, antennaj dark brown or black, scape honey-

yellow. All femora and tibiiv black, with yellowish extremities: tro-

chanters yellowish; tarsi light honey-yellow, with black apical joints.

Described from one female specimen collected in South Dakota by

Mr. J.M.Aldricli. Type in the U. S. National Museum.

Genus P H .E N O D I S C IJ S, Foe r ,s t e r.

PhwnofUscits, FoEHSTER, Hymenopterologisclie Stndien, ii., 1856, p. 144.

Discodcs, FoKRSTEl}, Hymeuopteiologische Stndien, ii, 1856, p. 32—Suellen
VAN VoLLEXHOVEX, .Scbetsen, 1871, Tab. vil.

riwnodisciis, Thomson, Hymenoptera Scaudmavin", iv, 1875, p. 136.

—

Mayr,
Enro)taisolie Encyrtiden, 1875, p. 83.

No American species of this genus have yet been found. So many
European genera, however, have already been recognized that it is

probably only a question of time before species of this genus will be

found to occur in the United States. 1 know the genus only through

a single male si)ecimen of P. (cneus, Dalnian, given to me by Dr. Mayr,

and am therefore obliged to repeat here this author's comprehensive

description of the genus.

Female.—Body short, moderately broad; antennai inserted not far
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from montli border; scape rather short, "with no leaf-like expansion;

pedicel is shorter or longer than lirst funicle joint ; funicle moderately

€om]n'essed or almost entirely cylindrical; clnb as long as two or three

last funcicle joints together. Facial depression slight; genal sulcus

sharp, reaching from the ej^e to the mouth border; front and vertex

very broad; ocelli at the corners of an obtuse-angled triangle; head

thickly and very coarsely punctate: mesoscutum and scutellum rather

strongly shagreened, with sparse hair-bearing punctures; pleura sha-

greened, not gli&tening; axillii^ of the slightly arched scutellum meet

affiles; ovipositor entirely or almost entirely hidden Wings wholly

or partly infuscated. Marginal vein is as long as or somewhat shorter

than stigmal, never very short; postmarginal variable in length.

Male.—Somewhat like the female; scape short, pedicel as long as

broad; funicle joints and club subequal in thickness, with short and

rather close pile; sculpture of the head is lighter and sparser than in

the female, the thorax also with liner sculpture; scutellum, especially

Leliind, more strongly arched than with female; wings not infuscated;

venation like female.

ADDENDUM.

Walker's genus Aenasius.i just redescribed by the writer,* belongs to

this ncAv tribe. It differs at once from the genera here described by
possessing a broad leaf-like expansion to the antenna! scope. It is a

monotypical genus, and has been found only on the island of St. Tin-

cent, B. W. 1.

* JoiiiiKil Llimivan Society, xxv, 1894. ]>. 88.





NOTES ON THEGEOCIK'APHICAL DISTRIBUTION OF SCALE
INSECTS.

Bv T. D. A. COOKERELL.

In the ])rei)iMation of a list of localities from wliicli Coecida' have
been reconled it becomes so evident that oiir kiiowled.iie is not merely
incomplete, bnt fragmentary, tliat furtlier consideration of the matter

at the present time might seem nseless. 1 do not. however, take this

view, but prefer to record the fragments of information so far accumu-
lated, hoping that those who read these notes may be in some cases

stimulated to assist in tilling the gaps,

PALEAKCTIC KEGION.

Although Europe has been apparently well searched, new things are

turning up every few months, and I really believe that we do not know
the Coccidic of any European country so well as we do those of New
Zealand, There are two or three reasons why the European list, as

api)earing in the books, must be considerably reduced. One is that there

is doubtless a good deal of synonymy not yet clearly made out, owing to

the formerly prevalent idea that it was safe to consider anything on a
new food i)lant to be a new species. Another is the number of imper-

fect descriptions of older authors, which, in the absence of certainty as

to what was intended, will have, eventually, to be dropped. The third

reason is that very many species described from Europe have been
found in hothouses on exotic plants, and certainly do not belong to the

palearctic fauna. When Signoret wrote, these hothouse species

already numbered 48, and they have been largely added to since by
Douglas and Newstead.

Making as good an estimate as I am able to at present, I find the

truly palearctic Coccidie to be as follows:

Forphyrojihoya, 5; Guerinia, 1; Pakvococcus, 2; NiduJaria, 1; Anto-
nina, 2; Xylovocciis, 1; GoHsyparia, 2; Uriococcus, G; Rhizococcns, 1;

Beryrothia, 1; OudaMis,2', Tkictylopim, 11
-^
Puto, 1; Phenacoccus, 12-^

Pipersia, 4; Tetrnra, 1; Crypiococcns, 1; Kermes,i)\ Orthezia, 5; Ante-

roleccuiium, 5; Pollinia, 2; Lecaniodiaspis, 1; Siynoretia, 1; FilUppia^l',

Proceedings of tlio U. S. National Museum, Vol. XVII—No. 1026.
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EriopeJtis, 3; TAchlensin^ 1; pKlvljinrin. 17; Ceroplastes, 2; Fhyso-

kermefi,!; Lecaninm, 32- Lircotop.sis, 2; iSpcrmococcus, 1; Aclerda, 1;

J^xccretopns, 1; Fcdrmairia, 1; AspicUotus, 2r)- Dia.sjjis, 8; Aulacaspi<i^

1; Myiilasph^^\ Pin)iaspis,1 ; Chionaspis,9- LeucaHpis^r)\ Fiorinia^l;

Aon id id, 2.

Thus the palearctic legiou lias about 200 species (some of doubtful

validity) wbicli appear to be native to it. This is not a very good
showing when we reniember that even in the nearctic region, where

we must have a lively sense of our ignorance, we recognize about 120,

although, it must be confessed, many of these can not be claimed as

native.

Turning, now, to the several portions of the palearctic region, the

facts are still more striking. The great majority of the species is from

France, the couutry of Signoret, Boisduval, Lichtenstein, and other

<?occidologlsts. In early times Bouche described species from Ger-

many, and still earlier we have the ^' Fauna Boica" of Schrank. The
species of Schrank, being found in Austria, were in later days elucidated

by Loew. In Italy there was Targioni-Tozzetti, but this author fre-

quently omitted to give the descriptive information necessary for the

identitication of names bestowed, these omissions, happily, being mostly

sui)plied by Signoret. At the present time Berlese, in Italy, and Giard,

in France, are publishing on Coccidit.

In the Spanish peninsula, about ten years ago, some species were

described by P. Colvee, and later than that Mr. A. 0. F. Morgan, resid-

ing at Oporto, has studied the group, though not adding very much to

the fauna of his locality.

In Greece some contributions have appeared from Gennadius, who
also favors us with a record of Asjyidiotus (iurantU (his coccineus) from

the Island of Chios, oft' the coast of Asia Minor. The same insect has

been reported by Shipley from Cyprus, and is stated to occur in Syria.

The mainland of Asia Minor furnishes one species, Daefylopius caricus,

described in 1883 by Gennadius.

From Egypt we know little, but Signoret described therefrom his

Ceroplastes mimosce; and more recentlj^ we have the Ictrya (Vfiyptiaca

of Mr. Douglas, which may, however, be really a native of India.

Algeria has furnished two species of Asierolccanium on bamboo, but

these doubtless belong really to the troi)ics, where they have since

been found. Gnerinia semdulcv, reported by Signoret, is more proba-

bly native there. Just lately M. Giard has named from Algeria two
species, Lecanium asparagi and IJla.spis asparayi, but I am not aware
that the descriptions have yet ai)peared.

Madeira and the Canary Islands now furnish the imported Coccus

cacti, but their native coccid fauna is unknown. If my recollection is

correct, ^lyiihu^jiin pomornm was found apparently native in the Canaries

by Mr. D. Morris recently.

Taking the more northern parts of I%uroi)e, there is the "scarlet
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grain of roland," but I do not recall any records of native species in

liussia proper with the exception of Oossyparia manmfera. It is also

reported from Egypt, Arabia, Armenia, and Algeria. Holland supplies

Unopcltis lichtensteimi. The Hcaudinavian peninsula, since Linmcan
time, has been neglected, though we have the Chioiiaspis sorbi, Doug-
las, from Finland.

Germany was alluded to above, but a paper by B. Goethe on the

Goccidte of the Ehine district, jjublished in 1884, should be mentioned.

AVhen 1 was in Jamaica, Mr. C. Schaufuss, of Neissen, Saxony, sent

me a number of Coccida^ because, he said, there was no one in Germany
who could identify them. Happily, since then, a new student has
arisen in Bohemia, Mr. K. Sulc, and from his energy and zeal we may
look for great additions to our knowledge. Mr. Newstead has just

described Fiorinia sulci, found by him, which is the first undoubtedly

palearctic Fiorinia .

Finally, the British Isles have to be considered. Work done in earlier

times by Westwood, Curtis, Hardy, and a few others, was only frag-

mentary in its nature, and did not afford a basis for a good knowledge
ot the insular coccid fauna. After the publication of Signoret's Essai

in France, the way was clearly open for some student to elucidate the

British species; bitt instead of a new writer, Mr. J. W. Douglas, already

a veteran in entomology, came forward, and has for the last ten years

produced papers in rapid succession on the subject. Still more recently,

however, we have a new student in Mr. Newstead, and it is to him we
must look for the first revisional monograph of British Coccidie.

Passing eastward into the Asiatic portion of the iialearctic region,

we are met by a total absence of information, excej^ting the before

mentioned records from Asia Minor and Syria, and a Porphyrophora
long- ago made known from Armenia. On the southern border, in a

region perhaps rather Oriental than palearctic, we have the lately

described FoUinia f/rfindis, Xewstead, from Beloochistan, where it was
discovered by Lieut. R. Tomlin.

At this point it seems desirable to urge the importance of gettiDg

some knowledge of the Coccida* of Japan. In California certain species

are said to have been imported from Japan, but we have i»o knowledge,

a]>pareutly, of the coccid fauna actually existing in that country.

Japanese fruits are now often imported into the United States, and the

possibility of importing Japanese Coccidie must be carefully considered.

Prof. Gillette recently sent me an Aspidiotus found on a plum at Canyon
City, Colorado. I do not know the species, but think it may probably

be Japanese.

ETHIOPIAN REGION.

If, as seen above, our knowledge of palearctic Coccidse is still small.

Low absurdly small is that of the coccid fauna of the Ethiopian

region—a region which one might expect to teem with interesting
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species. The known species are less ibau lialf the nnmber of those

touiul 111 Jamaica.

From Tangier to Cape Town, all down the west coast, I find no

record by recent writers; only the Monophlehus raddoni, Westwood,
described from a male.

At the north, perhaps better recorded in the palearctic list, is

Aonidid hhinchardi, Targioni-Tozzetti, on the date palms of the Sahara.

At the Cape we have the old Linnaian Ceroplastes myricce and the

Coccus dio,s))uttis, neither of which are now positively recognized. R.

Tinnen, in 1880, wrote on a supposed species of il/«/'r/aroc?es found with

termites and ants. More lately there are signs of awakening interest

from this part of the world, and new species are gradually falling into

the hands of coccidologists. Thus we have Ortonia nataleHsis, Douglas,

and DacUjlopiiis graminis, Maskell, both from Natal.

On the eastern coast the same lack of information is found, altlumgh,

indeed, DactylopiUH hromeUw comes from Zanzibar.

It need hardly be said, after this, that the central ]>ortions of the

continent are virgin ground, as likewise is Madagascar, though there

is a i^ossibility that one or two of the hotlionse species may really be

from that island.

For ]\Iauritius we have Icery's researches, dating" from 1804, and

made ever lamous by the name Icerya. In 1808 Gueriu-Meneville,

taking up the same subject, treated the Coccidte infesting sugar cane

in Mauritius and lieunion. He recognized three Coccidie and an Aley-

rodcs. In ISTli Signoret added Ccrophi,stcs rinsoni to the Mauritius

fauna.

Icerya seychcUarnm^ Westwood, the /. .S((celi((ri of Siguoret, is found

in the Seychelles, I'ourbon, Eodriguez, and Mauritius, and, it is said,

also in jMadeira, of course there introduced.

There is still one more record, Mr. Butler's Coccus ccraUformis from

Rodriguez. Unfortunately, we do not know to what genus this insect

belongs. It is no Coccus in the Siguoretian sense. Vinsonia stellifera

is recorded from Keunion.

ORIENTAL KEGION.

Putting aside the species of which the generic position is unknown
(that is, the last century of Coccidai of Anderson), I find described

from tlie Oriental region the following:

\V<(lkcnaiH(, 1- Monoplilebus, 4- JJrosich<(, 1; I>((ctylopius, 3 (includ-

ing two of Mr. Newstead's species, about to be published); Coccus,

1 (introduced); Oiihezia, 1; Tachurdia., 1; Eriochiion, 1; Pulvinaria, 1

(not publislied, described by ISTewstead) ; rscudopuh-iiiaria, 1 ; Vinsoniay

1 [V. sfcllij'crd, said to come from Siam, also Reunion); Gcroplastes,

1 ; Ericcius, I ; Lcctiiiiumj 4 ; Aspldiofus, 4 ( 1 of Mr. Newstead's w^aiting

publication); €liioiiaspis, 2.

A total of 28, ibr such a region as the Oriental ! It is less than half]
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of those known from Jamaica. Even adding eigbt unrecognizable

species of " Coccus''^ (seven by Anderson, one by W. F. Kirby) the total

is only 30; still only about half the total for Jamaica.

The Jamaican total, however, includes sjjecies l)elieved to have been
introduced; so, to make the comparison fair, we should add to the

Oriental list BkiKiris Uoiatus (in Ceylon), Iceri/a a'</i/pfi(ica (Madras,

possibly native), Bactj/lopiu.s bro}nelia', as identified by Maskell (in Ben-

gal on mulberry), and Chiouasjns braziliens4s (in Ceylon), as well as

the long established Coceus cacti, which I had already included, thus

bringing the Oriental list to a total of 40.

Coming now to the several fauuic, we may take tirst the islands.

The Malay region is almost totally uuex[)lored for Cocci(hc, yet what a
rich harvest it would surely yield ! From Sumatra we ha\e the old

Monophlchus duOins, Fabrtcius {fabrieii, Westwood), and from Java
Monophlcbns afripenuis. King. We learn from Watt (Dictionary of

Economic Products of India) that Coccus cacti has been introduced in

Java, and are there referred for further information on this point to a

work I have not seen, '' Veth's Woordeubock von Nederlandsch Indie-

Cochenille."

Beyond these records I can not recollect a single species as mentioned
from any Malayan island; nothing from Borneo, Celebes, or tbe Philip-

pine Islands.

For the Laccadive Islands we have Maskell's records of Dactijlopins

cocotis and Aspidiotus destructor,- but for the Andamans, Xicobars,

and JNIaldives I have seen no*records.

For Ceylon we have several records. In addition to the two above
menticmed, we may refer to Walkeriana Jioriijer, Walker, "Coccus''''

lani(jcr, Kirhy, Lecaitium cop'ecc, Walker, L. maiigifera\ Green, L. viride.

Green, Orthezia uacrca, Biicktou, A sj) idiot us fransparcns, Green(?^=^4.

7ierii, says Mr. Green), Aspidiotus thcw, Green (which Mr. Green informs

me consists of a female Chionaspis biclavis, Comstock, and a male Chi-

onaspis sp.), and Aspidiotus Jiavcsccits, Green (which Mr. Green says in

a recent letter is a IJiaspis). The last three were figured in a little

book on Insect Pests, by E. E. Green, published in 1800; they all

infest the tea plant. It may be well here to mention, also, that in 1880

Mr. Green published a four-page pam[)hlet, with a colored i)Jate, treat-

ing of the three species of Lecanium infesting coffee, namely, L. nigrum,

L. coffcw, and L. viride. It is to be remarked that this publication of

L. viride considerably antedates that by Mr. Green in the Entomolo-
gists' Monthly Magazine (1880, p. 248), where it nevertheless appears
as a new species.

It is most fortunate for Oriental coccidology tliat within the last year
or so Mr. Green has commenced to work out the Coccid.e of Ceylon in

earnest, so that inside of a reasonable time we may expect to be well

informed regarding the species of that island. As might be expected,

he has found many interesting new species, several of which he has
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beeu so good as to send iiie. Such are a Mi/tilaspis with a bright lilac

male; a bright reddish orange Monopldebus on Antidesma ; a Lecanium

in nests on Cremastogaster dohrni, Mayrj an omnivorous Pulvinaria

resembling, but distinct from, P. ciqjanicv ; a Ceroplastcs on cocoanut,

and others. In a letter dated April 3, 1894, Mr. Green states that he

Las already collected, figured, and described (in manuscript) more than

60 species. These, he adds, include the following genera:

Wallieriana, Monoplilebus, Iceri/a, Erioeoccus, Daciylopins. Pseudo-

coccuSj Orthezi({^ Pulvinaria^ Vimonia, Ceroplastes^ Lecanium, Carteria.,

Astcrolecanitan, Aspidiotus, Diaspis, Mytihibpis, Chionaspis, Fiorinia,

and Aonidia.

The n)ention of Asterolecanium reminds me that Mr. Green has sent

me four species from Ceylon. Three are new and the fourth is A. bam-

busa', new to the Oriental region, but very jirobably really native there.

A Ceroplasies, which he tinds on tea and other shrubs, is thouglit by
Mr. Maskell to be C. rnsci, but the nlenti'y is perhaps open to question.

I'rom Ceylon we naturally pass to India. Here we have several

records, as in Ceylon, but no ai)proximate]y comi)lete information. In

the last century (1780-1789) Anderson, in his letters to Banks, described

the Coccida' of Madras, but unfortunately none of his species can now
be recognized, ex{;ept the CeropUiHtes eeriferns described in 1791. Per-

haps some may yet be identified when we know the Coccidi^e of India

better. For about a century the subject was allowed to drop in India,

though we have Westwood's Malabar M<mophlebus Jeachi, and references

to the lac and wax producing species, and likewise to those infesting

coffee. Mr. Atkinson, in 1889, gave us his Pseudojntlnnaria sikJdmensis

from Sikkim, and most probably, had he lived, he would have by this

time added considerably to our knowledge of Indian Coccid;ie. From Mr.

Atkinson and Mr. Cotes a few species have beeu sent to Mr. Maskell,

who lias described and figured them.

Finally, Mr. Newstead has beeu studying some Indian Coccid;e, and

although his work has not, so far as I know, yet appeared, he has

kindly sent me photographs of some very beautiful drawings which will

accompany it.

In this summary of Indian coccidology I may have overlooked some

publications which have appeared in that country and have not beeu

seen by me, but I am fairly confident that nothing important, such as a

new species, has beeu missed.

In Assam is found Aspidiotns flica', Maskell. This is not Green's

Ceylon A. thra\ but the name may remain, since the Ceylon insect is

not an Af<pidi<>tns.

In the Transactions of the Xew Zealand Institute for 1891, Maskell

records Chiona.spi,s aspidistra; Signorct from India (on Areca), a fact

which I had overlooked when writing tlie above, and also gives Ghion-

aspis thra\ ^laskell, as I'rom "the Kangra Valley, Assam." It does not

appear, however, that C. tliew is found m Assam at all, but in the
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Kangra Valley, which, to the best of m^^ knowledge, is in Punjab.
Aspidiotus tJiew is toaiid both in Punjab and Assam.
Except the Beloochistan record previously alluded to, I tind no other

information regarding Coccidie of the oriental mainland, save one or

two from China.

Of course, the lac industry has quite a literature of its own, and it is

well known that all the lac does not come from India proper. I have
a copy of a nianuscri])t written in 1840 by William Jones, ^le Jamaican
entomologist, alluding to the lac from Siam and Pegu.

From China we have Ericerus 2)e-la, the Chinese wax insect;

Aspi(lioti(.s go.sfsypii of Fiteb, from Ningpo, apparently a Chlonaspis;

JJrosiehu contrahens (Walker) Signoret. reported also as from Ceylon,

and Walker's '' Aspidiotus hicorinatus.^'' which is a dried caterpillar!

AUSTKALIAN IfEGlON.

Here we pass from darkness into light, thanks to the untiring and
faithful labors of Mr. JVIaskell.

Putting aside Australia and New Zealand, we may commence with

the smaller islands, concerning which very little is known. From New
Guinea I find no records except that of Mijxolecanium libara', the

description of which I have not yet had the good fortune to see. It

dates from 1877.

For New Caledonia we have another mouotypic form, the Tessarohelus

(jucrinii.

From the Fiji Islands Maskell has received some species, and so

records Dactylopius cocotts, Lccanium chinmoUcv {=^longulum), Diaspis

pinnulifeya, Dactylopius calceolaria', and Planchonia bryoides. In Insect

Life, III, p. 253, Mytilaspis citricola is reported on oranges from Fiji.

From Tonga, Mr. Maskell records Chionaspis citri, found by Mr. Koebele.

From Samoa As2}idiotus cydoniw was received on oranges.

In Tahiti the Coccidte are not known; nevertheless, Chlonafipis

hiclavis, 2fytilaspis citricola, and Aspidiotus aurantii have been reported

as found on trees received from that island.

The Sandwich Islands, though singularly poor in insects, may be

found to yield a fair number of Coccidie. Mr. Maskell has already

given us some information about Sandwich Island species, and one or

two other writers have alluded to the subject, so that we know of at

least the following species: Dactylopius citri, on orange trees from

the Sandwich Islands, Lecanium h€f,peridmn, L. depressum. L. olew, L.

acumiuatum, Asterolecanium 2yf(stulans, Pulvinaria jfsidii, and ^pluvro-

coccus hanibus(v. Only the last two were origin;dly described from

Sandwich Island specimens.

From Tasmania we know a few species in 21ouophlebus iUiyeri, Asjn-

diotiis acacia\ and Mytilaspis pomorum, the last, of course, introduced.

There are probably some other Tasmaniaii records, as I have not so far

made any great ettort to distinguish them from those pertaining to

Australia.
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Tlie mimber of known species from Australia and New Zealand,

exclnsive of tliose introdnced from otlier countries, is shown in the

loHowinf:; table:

Slim III aril of native species from Australia and Xeiv Zealand.

Genus.

•
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nivalis, Coelosfoma ruhifiinoHum (also found by Mr. French), Monoplilehus

fuscvs, Iceryn lioeheJei, Carieria (Jevorella (also found by Mr. Olliff).

Total, lo species.

NEOTROPK'AL REGION.

I have given a list of the neotropical Coccida^ in the Journal of the

Trinidad Field-Naturalists' Club for 18114. Previously, in the Journal

of the Institute of Jamaica, a list of the West Indian species had
aiipeared.

Dactylophis calceolarice, Maskell was accidentally omitted from the

first-mentioned list; it is from Jamaica, not Mexico, as stated by Mr.

Maskell.* Aspidiotus boicreyi, Cockerell, Geroplastes alboUneatus,

Cockerell, Lecanium urichi, Cockerell, Margarodes vitiuni, Giard

[^vitis, Phillipi)i, sub. Heterodera), Aspidiotus latastei, Cockerell,

and Mytilaspis philococcus, Cockerell, have been described since the list

was written ; the first two are from Jamaica, the third from Trinidad,

the fourth and fifth from Chile, and the last from Mexico.

Thus, all told, the neotropical list now stands at 124.

Anyone consulting the above-mentioned lists will see how very few

species are known from the mainland countries, with the exception of

British Guiana and Mexico, and even for these the lists are extremely

small in comparison to the presumably existing numbers. From Ecua-

dor we know only the one {Ortonia uhleri) found by Prof Orton when
crossing" the desert of Napo, This discovery was made on ISTovember 7,

18G7, the locality being 6,(300 feet above sea level.t From Guatemala
we know only one; from Peru apparently none; from Colombia only

Icerya montserratensis at Colon.

|

From the Argentine only Fala'ococcus brasiliensis (Walker), found

at Buenos Ayres. From Uruguay a couple of species found at Monte-
video. From Paraguay and Bolivia none; from Brazil about half a

dozen.

From Chile we knew nothing except the now lost Geroplastes chilensis

of Gray, and a few introduced forms; but Mr. Lataste has become
interested, with the resulting discovery of two new species, mentioned
above.

From Trinidad we now know quite a number of species, mostly

collected by Mr. Urich.

Eegarding the West Indian Islands I have already made some
remarks in Insect Life, vi, p. 100. From the Cayman Islands, we know
Diaspis lanatus and Chlonuspis minor fvoin Grand Cayman, collected by
H. MacDermot.
No addition has been made to the small list for Cuba, and Haiti is

* Trans. New Zeal. Inst, for 1893, p. 89.

tl have not here entered upon the question of the vertical distribution of
Coccidse, the data being wholly insufficient. But I supx^ose that Orthezla occidenialis

and Fulmnarla Ugclovia', from about 7,800 feet in Colorado, represent the highest
Coccidie so far known.

t Insect Life, 1894, p. 327.
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still wltliont ii record. lu tlie Lesser Antilles we have one or two addi-

tional records due to Mr. Barber; thus Dominica now has two instead

of one, Moiitserrat six instead of four. Martinique has a record of

Did^pls hDtatiis (Insect Life, vii, p. 288). Puerto liico still seems to be

without a record.

Tlie rei-eiit visits to the West Indies of Dr. Kiley and of Mr. Hubbard
who gave special attention to Coccidic, will r.o doubt in due time lead

to nmny new records, for which we must wait until the material can be

worked over.

There now remains Mexico, which I will for convenience treat as a

whole, although parts of it are hardly neotropical. Until recently (and

now, so far as published records go) the Mexi<;au list stood at 28, Lav-

ing gradually attained that figure in the following manner:

Species known before Signoret's " Essai '' (1818-1868)

Species added by Siguoret in his " Essai " (1869-187(5) 3

Species added by Coiustock (1883) 2

Species added by Riley and Howard in Insect Life 3

Species found by Dr. A. Duges (1886-1894) 5

Species found by the present writer on journey through Mexii-o in 1893 12

Total 28

Having in view this deplorable want of information as to Mexican

Coccidie, the Department of Agriculture lately sent Prof. 0. H. T.

Townsend into that country to collect these and other insects. I

examined the Coccidiie collected, and may remark that they add con-

siderably to our knowledge; but beyond this, I do not now feel at

liberty to go, since they are the property of the Entomological Division,

which has the right of first announcing the discoveries made.

NEARCTIC REGION.

A catalogue of the nearctic species has appeared in the Canadian

Entomologist for February, 1804, and I understand that ^Ir. Ashmead
has in press a complete bibliographical list of all nearctic Heteroptera

and Homoptera, including also those of the northern i)ortion of the

neotropical region.

In the Canadian Entomologist's list, I was so unfortunate as to acci-

dentally omit Bactylopius ephedrcc, Coquillett, 1890, Lecanium tarsale,

Signorct, 1873, and Orthezia c(tt(tpJtracfa, Shaw {Chiton, Zetterstedt).

The last mentioned has, according to Hart, been found in Greenland,

as well as in Ireland and Scotland.

Furthermore, since my list appeared, it has been shown that Aspi-

(JiotusGonvexusi^ not a valid species, and that ^1. abietis and A.])iniave

synonyms of A. abietis (Schrauk) of Europe. I do not think Mr. Pet-

tit's numuscript A. ahietoides can be any better distinguished from

abietis, and until he sets forth some reasons for maintaining its validity,

it had better bo left out of account. Eiley's manuscript A. eorticalis

must also be dropped until we are informed what specific characters it

exhibits; likewise his Ceroplastes artemisiw. Lecaniodiaspis yuccoi can
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staud on the basis of Prof. Townsend's description, which, though short

and informal, serves to distinguish it from anything else yet known.

Since the Canadian Entomologist's list appeared, the following species

have been added: Eriococcus coccineus, Cock erell. (with form lutescens,

Cockerell), fi^om Nebraska, Lecanium phoradendri, Cockerell, from

Arizona; L. insignicolla, Crawford (should be ins'ignicola), from Cal-

ifornia; Ceroplastodes dalecv, Cockerell, from New Mexico; Tachardia

cornutaj Cockerell, from New Mexico; Bacfylophis solani, Cockerell,

from New Mexico; Bergrothia steelii, Cockerell. and Townsend, from

New Mexico; Diaspis lanoAus, Morgan and Cockerell, introduced in

Florida and District of Columbia, also in Georgia; Biaspis amygdali,

Tryon, introduced in California.* There have also been added two
varieties {vav. pruni, Cockerell and var. alhus, Cockerell) ofAspidiotus

jugJans-regicv. The description of a very interesting Bipersia, the first

of its genus for our region, awaits publication.

With the above changes and leaving out the fossil.species, the nearctic

list now stands at 127. But if we exclude from it those species believed

to have been introduced by man it is reduced to 04 or even less.

Examining the list from a historical standpoint, we see that practi-

cally nothing had been done up to the time of Fitch. About 10 of the

Fitch species are now considered valid, but some of those in Lecanium
are even now very imperfectly known. From Fitch to Comstock (18C0-

1880), that is, over a period of about twenty years, next to no progress

was made, and the few descriptions that apjjeared were singularly

imperfect. Prof. Comstock put the matter on a totally different basis.

W.hen he commenced his studies the coccidology of North Ameri<.'a was
in about as chaotic a condition as could be imagined; when he left off in

1883 our knowledge, at least of the Diaspinai, had increased enormously.

No less than 29 valid species are now credited to Comstock.

One might have supposed tliat after this revival many new students

would have come forward ; but from 1883 to 1893 was again a period of

comparative stagnation, although we have ivsolated descriptions at the

hands of Coquillett, Douglas, Riley and Howard, and Crawford. Never-

theless, during this period, the life histories and parasites of several

species were elucidated, and almost every number of Insect Life has

contained some new information.

At length in the present year, 1894, more is being done, and in many
l)laces work is going on, which should, soon lead to valuable results.

Students have arisen in California, Illinois, Michigan, Massachusetts,

and New York, while others in Colorado, Arizona, Nebraska, etc., have
been on the lookout for material, though their studies did not include

the Coccidfe.

New Mexico Agricultural Experiment Station,

Las Cruces, Neic Mexico, Oct. 27, 1894.

* Insect Life, vi, p. 290.

Proc. N. M. 94 40





DESCKTPTIOIT OF A NEW SPECIES OF KOCKFISH,
SEBASTICHTHYS BEEVISPINIS, FROM ALASKA.

By Tableton H. Bean, M. D.,

Curator of the Department of Fishes.

In 1882 Capt. Henry E. Nichols, of the U. S. Navy, made a collec-

tiou of fishes in Alaska and British Columbia for the U. S. National

Museum. A catalogue of the species obtained by him was published

in these Proceedings,* and among the number is a rockflsh (No. 32004,

U.S.N.M.) from Hassler Harbor. In the catalogue referred to the

species was named " Sehastiehthys proriger, Jordan and Gilbert, subspe-

cies brerispinis, nov." After comparison with S. proriger it was found

to differ from that form in having the peritoneum white and the second

anal spine shorter than the third.

Tlie next notice of the fish was published by Dr. D. S. Jordan in

1884.t In that notice it was mentioned as a distinct species, with

reference to the differential characters first brought to notice by the

present writer.

This species is fully distinguished from 8. proriger and other known
forms of the genus, and may be characterized as follows:

SEBASTICHTHYS BREVISPINIS, Bean.

Selastichihys proriger subspecies Irevisplnis, Bean, Proc. U. S. Nat. Mus., VI,

p. 359, 1883.

The type of the species is No. 32004, U.S.N.M., the specimen being

370 millimeters (14J inches) in length, including the caudal fin.

In spirits the back is pale rusty brown; the sides below the lateral

line are paler; the belly is whitish. Traces of dark color on the mem-
brane of the spinous dorsal; the soft dorsal, pectorals, ventrals, and
anal pale. Some traces of brownish on the caudal membranes.

Body elongate, compressed, its greatest height two-sevenths of the

length without caudal; its greatest width one-third length of hea(J.

The caudal peduncle is short, its least depth five- sixths of its length

froui end of soft dorsal to base of middle caudal rays. The head is

similar to that of S. proriger in shape, its length being contained two
and two-thirds times in total without caudal.

* Proc. U. S. Nat. Mus., vi, 1883, pp. 353-361.

tRept. U. S. Comiur. of Fish and Fislieries, 1884, p. 107.

Proceedings of the U. S. Kational Museum, Vol. XVII—Ko. 1027.
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Cranial ridges almost obsolete, except on the occiput, where the

spines are long and depressed, nearly as long as the eye. Preocular

and supraocular spines present; no tympanic spines.

Mouth lar.ue, the broadly expanded maxillary reaching beyond the

middle of the eye. The length of the upper jaw (iutermaxilla and

maxilla) almost one half length of head. The lower jaw much project-

ing, its length equaling that of eye and postorbital part of head. The
upper half of the maxilla is covered with very fine scales; the mandi-

ble also has fine scales along its middle and i)osterior portions. The
mandible has a well-developed knob at the symphysis. The eye is

three-fourths as long as the snout, rather more than one fifth the length

of the head, and about equal to the width of the nearly flat interorbital

space. The width of the preorbital is less than one-half the length of

the eye. The preopercular spines are short and sharp; the second

longest, about one-third as long as the eye; the first, fourth, and fifth

very small ; the x)oiuts of the fourth and fifth are directed obliquely

downward and backward. The gillrakers are moderately long and

slender; eleven above and twenty-three below the angle, the longest at

the angle one-half as long as the snout or two-thirds as long as the

eye. The scales are small—eighty-six or eighty-seven rows in a longi-

tudinal series, only fifty-one of which are pierced by tubes.

The spinous dorsal is low, the first spine two thirds as long as the

second and rather more than two-thirds as long as the eye; the fourth

to the sixth spines longest, rather more than one-third length of

head. The membrane of the soft dorsal and to some extent that

of the spinous dorsal scaly. The longest soft ray of the dorsal is rather

shorter than the hnigest spine; the last soft ray is as long as the first

spine. The first anal spine is very short, two-fifths as long as the

second, or one half as long as the eye; the second spine is shorter and

stouter than the third, equal to the snout in length; the third spine is

nearly one and one-half times as long as the eye. The longest soft ray

exceeds the length of the longest dorsal spine and is nearly equal to

the postorbital part of the head. The pectorals are shaped very much
as in 8. proriger; the lower four or fiv'e rays are slightly cxsertcd at

the ends; the middle rays longest, slightly longer than the head with-

out the postorbital part. The ventrals do not extend as far back as the

pectorals; their distance from the vent equal to half their own length,

which is two-fifths the length of head. Peritoneum silvery white.

D. XIII, 14; A. Ill, 7.

In S. proriger the second anal spine is distinctly longer than the

third; the i)eritoneum is black; a tympanic spine is present; the gill-

rakers 40 in number and many of them club shaped at the end, the

longest rather more than one-half the length of the eye; the fooirth and

fifth preopercular ^)ines are directed horizontally backward, and the

scales are in seventy-five rows. These comparisons are drawn from the

type of S. proriger, No. 26980, U.S.N.M.



DESCKIPTION OF A NEW SPECIES OF FISH, BLEEKERIA
GILLI.

By Tarleton H. Bean, M. D.,

Curator of the Department of Fishes.

This species of sand-lance is described from eleven examples belong-'

iug to the U. S. National Museum. The locality is doubtful, the data

being lost, but it is probable that they belong to Dr. Stimpson's collec-

tions from the Pacific. The largest examx)le is five inches long, the

smallest three inches.

BLEEKERIA GILLI, new species.

Diagnosis.—T). 47; A. 22 to 24; P. 15. Scales 97, of which 90 are in

the lateral line; transverse rows 3 to 14. The scales are regularly

imbricated and the skin is entirely without longitudinal folds. The
lateral line is wanting on the last six or seven scales; it ascends

abruptly over the pectoral and follows not far from the dorsal outUne,

terminating between the end of the dorsal and the origin of the caudal.

Gill-rakers numerous, smooth along posterior margin, long and slen-

der, the longest about as long as the eye. Branchiostegals 7. Pseudo-

brauchiai large, about 20 laminae. The fjectoral reaches to the thirteenth

row of scales, its length equal to length of eye and snout combined.

The maxilla extends to below the front of the eye; intermaxilla very

protractile, forming about two-thirds of the length of upper jaw.

Labial fold of mandible well developed. Head naked. Dorsal and
anal received in a deep sheath. A small, thin, ovate flap between the

anal and the genital opening, this flai) covering the latter opening.

Eye large, one-fifth of head, greater than interorbital space. Tip of

preoperculum produced into a short, triangular flap. Suboperculum
with three well-defined radiating strite. Angle of preoperculum with

several raised tubular ridges. Many of the scales, especially posteri-

orly, with coarse denticulations around the exposed margin. Head
one-fourth of total length without caudal; greatest depth one-half

head, nearly one-eighth of the standard body length. The distance of

the dorsal origin from the tip of snout nearly equals the length of the

Proceedings of the U. S. National Museum, Vol. XVII—No. 1028.
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bead. Vent a little nearer root of caudal than to origin of pectoral.

Caudal forked; the middle rays nearly two-tliirds as long as the outer.

Back grayish brown ; sides and lower parts silvery. General appear-

ance of Ammo(lytes.

Type.—No. 45384, U.S.N.M.

The species is dedicated to Dr. Theodore Gill, thereby associating

the names of two eminent ichthyologists, whose contributions to this

branch of zoology have in many resi)ects followed along similar lines.



DESCEIPTION OF GOBIOIDES BEOUSSONETI, A FISH NEW
TO KOETH AMEEICA, FEOM THE GULF OF MEXICO.

By Tarleton H. Bean and Barton A. Bean.

This species, originally described by Lacepede from Peru, and
afterwards obtained by Brevoort from Para, South America, is now for

the first time recorded from North America. The species can not be

referred to the genus Amhlyopn.s, which has for its type the A. her-

mannianus of Lacepede. The latter has rudimentary eyes, a short body,

and the dorsal and anal many rayed.

Diagnosis.—D. Yi, 17; A. i, IG.—The total length of the specimen

is 14J inches, the caudal fin being 2f inches long.

The greatest dej^th of the body (see fig. 1) equals one-half the length

of the head, and is contained fourteen times in the total length without

caudal. The greatest depth of the head equals the length of the upper

jaw, or about one-half the length of head without snout. The body is

compressed. Its greatest thickness is contained one and two-thirds

times in its greatest depth. The teeth are in narrow bauds in each jaw,

Fig. 1.

, GOBIOIDES BEOUSSONETI.

About two-sevenths natural sue.

some of those In the outer row enlarged, canine like, and curved inward.

All of the teeth are more or less curved inward and dei^ressible. The
vomer and palate are toothless. The mouth is oblique, the lower jaw pro-

jecting slightly beyond the upper. The maxilla extends well behind the

eye; its length is slightly more than half that of head without the snout.

It is not much expanded posteriorly. Eyes very small, their diameter

equaling half length of snout, about equal to width of interorbital

space. The snout scarcely equals more than a fifth of the head's length.

Gill openings wide, the membranes wholly joined to the isthmus.

Proceedings of the U. S. Kational Museum, Vol. XVII—No. 1029.
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Brancliiostegals much curved, four in number. The dorsal begins at a

distance from the nape equal to tlie postorbital part of the head, the

origin being about over the end of the extended pectoral. The ventral

reaches farther back than the pectoral, and is longer than that fin, its

length equaling postorbital part of head. The distance of the vent

from the tip of the snout equals somewhat more than three times the

length of the head; it is under the interspace between the last spine

and first ray of the dorsal, with a small genital papilla behind it. The
caudal is very long and tapering, one and two-thirds times as long as

the head. The dorsal sj)ines are long and slender, the fifth nearly as

long as the postorbital part of the head. The second dorsal ray is

slightly longer. The anal rays are about as long as those of the dor-

sal. The scales are thin, not imbricated, except on the jiosterior part

of the head, where they are long and elliptical in shape. The head

and breast are naked.

Color.—The colors have faded out in alcohol; the ground color

appears to have been light brown, with darker blotches on the median

line of the body under the spinous portion of the dorsal and the

anterior j^art of the soft dorsal.

The specimen here described was obtained in the Gulf of Mexico

and presented to the Museum by Mr. Robert S. Day, of New Orleans,

La. It was received June 30, 1885, and is No. 38220, U. S. National

Museum.



SCIENTIFIC RESULTS OF EXPLORATIONS BY THE U. S.

FISH COMMISSION STEAMER ALBATROSS.

[PHl)lished by permission of Hon. Marshall McDonald, Commissioner of Fisheries.]

No. XXXIII.—DESCRIPTIONS OF TWO NEW FLOUNDERS, GASTROPSETTA,
FRONTALIS AND CYCLOPSETTA CHITTENDENI.

By Barton A. Bean,
Assistant Curator of the Department of Fishes.

The U. S. Fish Commission steamer Albatross obtained ou January-

la, 1885, at station 2317, lat. 21° 25' 45" N., long-. 81°W 45" W., being-

near Key West, Fla., in 45 fiitlioms of water, two specimens of a
liandsome flounder, wbicli appears to be new. The larger example, the

subject of the illustration (fig. 1), is eight inches long, while the smaUer
one slightly exceeds six inches. A still larger specimen was obtained

near Apalachicola, at station 2373.

GAS T R O P S E T TA , new genus.

This genus is closely allied to Anci/Iopsetta, from which it differs in

form of body, and also in having entirely smooth scales, singularly

branched and produced anterior dorsal rays, and very short and broad

gill-rakers.

Diagnosis.—Body oblong-ovate, highly arched in frout, covered with

small, cycloid, imbedded scales; lateral line arched in front, deflected

downward on caudal peduncle. Teeth small, in a single series in each

jaw. Dorsal fin beginning in "advance of eye, its anterior rays pro-

duced, not connected by the irregular and broadly fringed membrane.
Gill rakers very vshort, almost as broad as long, few in number. Ven-

tral of eyed side jiroduced, ending in a long filamentous ray in the

young.

GASTROPSETTA FRONTALIS, uew species.

Diagnosis.—Length of specimen, 209 mm. ; depth, 80mm. ; head, 44mm.

;

middle candal rays, 38 mm.; I). 00; A. 48; V. G; P. i, 10. P]yes large,

3^ in head ; mouth of moderate size, maxilla 2i in head, thejaws curved

;

interorbital ridge prominent, very narrow. The dorsal begins in front

of eye on snout, its anterior rays singularly branched, the third and
fourth longest, almost equaling length of head. Aual fin beginning at

rroceediugs of the U. S. National Museum, Vol. XVII—No. lOQO.
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vent, wliich is situated on blind side, its anterior rays scarcely produced.

Ventral of colored side much produced. Middle caudal rays loug.

Color in sjnrits light brown; three black spots on body, two along

back, and one near luial base; fins with dusky blotches; several verti-

cal stripes across eyes.

Fie. 1.

GASTKOPSETTA FRONTALIS.

About one-lia!f natural size.

The smaller specimen from station 2317 has D. G2; A. 52; V. 6; P. i,

11. The gill-rakers short, broad laminjTe, 2+7. Teeth weak, uniseriaL

Anterior rays of dorsal greatly produced, the third being one and one-

half times as long as the head. Ventral of eyed side very long, ending

in a thread-like filament. Color as in the preceding.

The example from station 2373 is 224 mm. long; its depth, 90 mm.
The ray formula is as follows: D. CO; A. 49; P. i, 10; V. 6; C. 15. The

vent is situated in a deep notch, which forms the front margin of the

abdomen, and not on the side, as in the other specimens. The color is

<larker than that of the Key West examples, being dark reddish-brown.

Body spotted and fins blotched as in the preceding.

Ty]}e.—^o. 37668, U.S.N.M.

Genus CYCLOPSETTA, Gill.

In the eleventh volume of these Proceedings* Dr. Gill gives the fol-

lowing diagnosis of a new genus of flounders, which he names Cyclop-

set ta :

Psettiues with tlie body oblong rhombo-ovate, covered with regularly imbricated

moderate cycloid scales; lateral line nearly rectilinear on both sides; snout convex;

* I'roc. U. S. Nat. Mus., xi, 1889, p. 601.
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luontli very large; jaws squarely truncated behind; teetli uniserial, those of the

upper jaws moderate, of lower jaws eularged and largest at sides; dorsal and anal

almost symmetrical, dorsal commences in front of eye on snout, scarcely deflected on

blind side; caudal slightly pedunculate and convex; pectorals subequal and with a

subtrnncate free margin; ventral nearly equal, the left on the preanal ridge, the

right lateral, both with the inner rays connected by membrane to the body; inter-

branchial membrane imperforatti
;
gill-rakers tubercular and surmounted by blunt

denticles.

Type C. finibriata The scales on the eyed side are regularly cycloid with the

nucleus some distance from the posterior margin and with numerous radiating

stria'. The gill rakers are quite characteristic.

The species about to be described is distinguished from the type of

tlie genus by its shorter head, smaller and closely adhering scales,

larger teeth, the little-produced anterior dorsal rays, and by the oblique

posterior margin of the pectorals.

.^xM^^^^^^^^m^'^^^,,^

.-'?

Fig. 2.

CYCLOPSETTA FIMBRIATA.

About two-fifths naturiil size.

In C. Jimhriata the scales are rather large and deciduous, the teeth

small, the anterior rays of the dorsal considerably produced, and the

posterior margin of the pectoral is subtrnncate. It has been thought

well to publish a drawing of the type of the genus (see fig. 2) in this

paper.

CYCLOPSETTA CHITTENDENI, new species.

On April 4, 1892, the Museum received from Dr. John F. Chittenden,

of the Victoria Institute, Port of Spain, Trinidad Island, a single

specimen of the species here described as new and named in his honor.

Diagnosis.—A single si)ecimen. Extreme length, 197 mm. (7f inches.)

Greatest depth of body, not including vertical fins, 76 mm. (3 inches.)

D. 82; A. G2. Scales ca., 90. Gill-rakers 8+3 to 4, very short, tuber-

cular, almost as broad as long.
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The length of the head is contained three and one-half times in that

of the body, and the depth of the body two and one-fifth times in its

length, without caudal. The diameter of the eye is contained live

times in the head's length. The mouth is widely cleft, oblique, the

jaws curved. The cleft of the mouth is contained less than twice in

tlie length of head. The teeth of both jaws in a single series, those of

the lower jaw are strong and sharp, curved inward and backward;

those of the upper jaw are not so large, and are very irregular in size.

The ventral fins are well developed, that of the eyed side being on

the abdominal ridge, and about three-fourths as long as the pectoral.

The pectorals are half as long as the head, their length equalling a

little more than one-third of the body depth
;
posterior margin oblique.

Fig. 3.

CYCLOPSETTA CHITTENDENI.

Aliout one-half natural size.

Color brown; fins lighter, marked with blackish. Three small faint

blotches of black on the first half of the dorsal fin, and three rather

distinct blotches on the second half, the last blotch extending to the

caudal peduncle. Anal fin with three black blotches situated as and

similar to those of the dorsal fin. The ventral of the eyed side is

blackish, that of the blind side pale. Caudal fin with three black

spots at its extremity. Pectoral fin of colored side blackish
;
quite a

large blotch of black on body under this fin.

Type.—lSo. 44100, U.S.N.M.



NOTES ON SOME EEUPTIVE ROCKS FROM GALLATIN,
JEFFERSON, AND MADISON COUNTIES, MONTANA.

By George P. Merrill,

Curator of the Department of Geology.

The rocks described below were collected by Dr. A. C. Peale and
the writer, mainly during the seasons of 1887, 1888, and 1889. The
writer's own observations were limited to two brief seasons in 1887 and
1889. The region covered is quite extensive, comi)rising upward of

200 square miles as shown on the Three Forks sheet of the U. S. Geo-

logical Survey, and much of it difficult of access. In many instances

doubtful points regarding the occurrence and association of certain

masses could have been decided only by a second visit to the locality,

after the first series of specimens collected had been submitted to study

in the laboratory and we were in a condition to avail ourselves of the

knowledge thus gained. Unfortunately, this we have been unable to do,

and while in many instances we are led to infer that somewhat variable

rock types are but widely separated facies of the same magma, we
have no absolute proof of the same. Eruptive rocks of a wide geolog-

ical range and of widely varying character are abundant throughout

the region. Here I shall attempt to describe only those of greatest

petrological interest. A few of them have been noted in a preliminary

way in Bulletin No. 110, U. S. Geological Survey, 1894.

In describing the rocks they will be taken up as found along the

main routes traveled, in the following order: (1) From the foothills

north of Gallatin Peak, along the valley of the Gallatin and East

Gallatin to the Horse Shoe Bend of the Missouri River; (2) from

Three Forks southward, up the Madison Valley and into the foothills

on either side as far as the Wedge and westward to Virginia City;

(3) from the same point, southwestward, up the Jefferson River as far

as South Boulder Creek. The numbers referring to specimens are those

given in the catalogues of the U. S. National Museum.
Proceediugs "f tlie U. S. National Museum, Vol. XVII—No. 1031.
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Enstaiite andesite.—Head of small creek west of Salesville, west

side of Gallatin River. A dense, dark-brownisli, nearly black rock,

without macroscopic constituents of such dimensions as to be evident

to the unaided eye. In thin sections, a dense, partially devitrified base

filled with opaque granules of iron ore, pyroxene, and feldspar micro-

lites, and carrying abundant small elongated phenocrysts of nearly

colorless pyroxenes. Tiiese witliout evident pleochroism, and ortho-

rhombic in crystallization. Heuce, doubtless, enstatite. Earely small

augites occur. In a few instances the latter mineral occurs in the form

of a narrow zone about the enstatites, as described by Iddings.* The
feldspathic constituents are confined wholly to microscopic forms in

the ground mass.

Basalt {f).—Small outcrop in Cretaceous, some 2h miles southeast from

Bozeman, east side of Bozeman Creek.

Macroscopically the rock (No. 38598, U.S.N.M.) is compact, dull, dark-

green, almost black, thickly studded with rounded olivine in sizes up to

5mm. in greatest diameter, and numerous smaller green augites; none of

these porphyritic constituents are i:)romineutly noticeable, OAving to the

similarity of their colors to that of the rock containing them. A chlo-

ritic alteration has set in, attacking both the minerals mentioned as well

as the groundmass, and this, together with the other features men-

tioned, imparts to tbe stone the appearance of an olivine rich perido-

tite in which the process of serpentinization has far advanced. The

olivines in alteration have sometimes given rise to deep red ferruginous

products which are visible to the unaided eye.

As viewed in the thin section and by ordinary light the rock consists

of a clear, colorless, groundmass with an illy defined radiate structure,

often pierced in every direction by innumerable minute needle like col-

orless forms, and bearing abundant black granules of iron oxides,

through which are interspersed countless small, idiomorphic, very light-

greenish pyroxenes. Abundantly distributed throughout this ground-

mass are the larger olivines and less abundant augites already noted.

A chloritic alteration has set in, attacking the augites, olivines, and

colorless groundmass alike, though the augites are the least attacked.

The most striking feature of the rock is this colorless groundmass,

which appears under a low power (80 diameters) and between crossed

nicols, as illy defined fan-shaped aggregates of elongated crystals, over

which the dark wave sweeps gradually as the stage is revolved. There

is apparently little, if any, true amorphous, glassy, or felsitic base, or

microlitic matter. The field, on the contrary, between crossed nicols,

breaks up into somewhat illy defined polygoiml areas, which become

light and dark as the stage is revolved, but in no case give satisfactory

extinction angles or interference figures. The structure, in short, is

that of an imperfect radial sphernlitic aggregate, such as is common

* Eruptive Rocks of Electric Peak and Sejiulclire Mountain. Anu. Rep. U. S.

Geol. Survey, 1890-'91.
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in the quartz porphyries and liparites, but such as I have never seen

in rocks so basic in composition as is this.

Under a power of 300 diameters the individual cohimnsof tlie aggre-

gate were found in some instances to be almost wholly without action

or polarized light, or again polarized in light and dark colors, some of

the better defined giving extinctions parallel with or ranging but a few

degrees from the axis of greatest elongation, and eminently suggestive

of feldsi)ars; in a few instances indefinite interference figures were
obtained, but only such as might be due to tensile strain on isometric

or amorphous bodies.

The results of purely optical investigation proving thus unsatisfac-

tory, an attempt was made at a separation of the mineral by pulveriza-

tion and pre«ipitation in the iodide of mercury and potash solution.

This proved a work of great difficulty, owing to inclusions of iron

ore and the chloritic alteration which had set in. After repeated

attempts a powder coming down at a density of 2.56 was obtained in

sufficient quantity for analysis. This yielded Mr. Eakins, of the U. IS.

Geological Survey, results as follows

:

SiO. .

ALO3
TeoOj
CaO .

MiiO.
K.;o.-
Ka.,0.
H,0..

Pericent. IJatio.

65.23
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comparison, chrome diopsides out of tlie peridotites of (ii) Lake of i

Llierz, (III) Dillgegeud, and (iv) Piedmont, as given by Teall.*
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It is evident that this is essentially olivine with a mixture of iron

oxides and decomi)Ositiou products.

In the summer of 1889, while working on Bear Creek, in the foothills

just east of and overlooking the Madison Valley, some 45 miles in a

direct line to the southwest, inconspicuous outcrops of an intrusive were

discovered, which were at once seen to be nearly identical. On return-

ing- to Washington thin sections were prepared, from an examination

of which the first impressions were abundantly confirmed. Certain of

the slides were indistinguishable from those of the Fort Ellis rock;

others differ in showing a groundmass more crystalline and a some-

what smaller proportion of the poiphyritic olivines. The base proper

is here a nearly colorless glass occurring only in the interstices of a

crowd of small, lath-shaped feldspars, mainly a plagioclase variety,

though certain uonstriated forms may be sanidin.

Throughout this groundmass are scattered innumerable black gran-

ules of iron ore and the olivines and augites as already described. Tlie

rock has an aspect more nearly like that of normal basalt, but differs

in the character of its pyroxenic constituent and the abundance of its

olivines. A bulk analysis of the rock by Dr. Chatard yielded results

as in I below, ii is the Fort Ellis rock reproduced for the purposes of

comparison.
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section tliey are of a light-greenish color. The porphyritic plagioclases

are small and widely scattered.

As already noted, the rock is quite vesicular, the vesicles being wholly

or in part filled by white, dull red, and greenish zeolites. There is also

a smoky-brown, undetermined mineral which occurs only as a narrow

border of minute radiating libers projecting inward from the cavity

wall and visible only with the microscope. The white mineral is by far

the most abundant of all the secondary constituents. When viewed

in the section and between crossed nicols this is in some cases quite

isotropic, and in others polarizes faintly in dull colors, the field being

divided into jDolygonal areas over w*hich the shadows play, alternately

as the stage is revolved. The api^earance is such as to suggest at

once the anomalous analcite described by Ben-Saude,* although in

the present case the optical peculiarities are less pronounced. An
examination of the hand specimen reveals in the larger cavities many
small, nearly colorless trapezohedra of the mineral which have a specific

gravity of 2.7, as determined by a Westphal balance, and which fuse

quietly to a clear, colorless glass at 2.5 of Dana's scale. These charac-

teristics demonstrate the mineral as analcite beyond doubt. The dull-

red zeolite is quite colorless and isotropic in thin sections; examined

in the hand specimen, with a pocket lens, it shows a rhombohedral

cleavage, and the small si)linters obtainable were found to give the

blowpipe reactions of chabazite. Other of the amygdules, from 1 to

3 mm. in diameters are filled by a hard and very brittle dull, dark-brown

mineral which always breaks away during the grinding of the section,

but which gives blowpipe reactions for hematite.

Hornblende andesite.—From small outcrops on ridge east of Fort

Ellis. This is a compact, light-gray rock (No. 62400, U.S.KM.) with

macroscopic brown hornblendes and whitish feldspars. Under the

microscope it shows a compact groundmass of feldspar microiites and

opacite grains carrying abundant porphyritic hornblendes, plagioclases,

and smaller light-green augites. The hornblende is by far the most

abundant of the poi phyritic constituents, and is readily recognizable

by its well-defined crystallographic outlines, though in nearly every

case its substance has completely changed to the characteristic opacite

granules. The plagioclases are very muddy through impurities and
decomposition. Tbe most interesting feature of the rock is the abun-

dant sprinkling of large brick-red pleochroic apatites, as shown in

figs. 1-7. These occur in all sizes up to 0.6 mm. The colors vary from

colorless through yellow to brick-red, the deeper color being due to

innumerable inclosures, which are represented by black dots in the fig-

ures. The distribution of the color is not uniform through the whole

mass of the crystal, but, as in figure 2, a crystal may be bright yellow at

one end and red at the other, or, as in figure 6, red in the center and
fading out gradually to colorless at the end s. In the cross section shown

* Neues Jahrb. Vol. ii. 1882, p. 41.
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Figs. 1-7.

APATITES TX HORNBLENDE ANDESITE.

Rpecimen Nn, 38.'J9r, U. S. N. M.

in figure 4 the red color is zonal, while the interior is yellowisli. Pris-

matic sections are all plainly pleochroic, being red when the light

passes through parallel to the

vertical axis and light yellow

when at right angles to this

axis. A not less interesting

feature is the amount of cor-

rosion from the fluid magma
which the larger crystals have

undergone and which is shown
in the figures, especially Nos.

1, 2, 3, and 5. From the fact

that the apatite is one of the

first minerals to separate out,

such lesults are not unex-

pected, but, so far as I am
aware, have before not been

observed to the extent here indicated. This is presumably due to the

small size of the crystals, as usually occurring.

Tlie large forms, like figure 7, sbow a faint cleavage parallel with the

prism.

Intrusive rocks: Lamprophyrs.—From the lower part of the Flathead

shales, north of the East Gallatin Eiver. The rocks described below
outcrop at the base of the sandy shales that lie just above the basal

quartzite of the Flathead formation, as exposed in the hills about one

mile north of the East Gallatin Eiver. They have been traced east-

ward about three miles from the most western exposure, where they

pass beneath the lake beds, but show again where the Flathead shales

cross Dry Creek, three miles farther to the northwest. In all these

outcrops they hold the same relation to each other. The upper rock

is usually from six inches to a foot in thickness, but sometimes thins

out to even less than six inches. It lies in close contact with the

shales, is dark gray, nearly black, in color, tough, fine grained, and
compact, and shows to the unaided eye only occasional small black

crystals evidently belonging to a mineral of the pyroxene group,

and numerous small reddish amygdules. This is succeeded by, and
seems to pass gradually into, a zone»of decomposed material, which
carries numerous scales of black mica, and which is traversed in a

directi6n i^arallel Avith the sheets by several veins from one to two
inches in width of a light pinkish feldspar. The lower or underlying

rock, which also seems to pass into this zone of decomposed mate-

rial, appears to the unaided eye as a holocrystalline mass composed
essentially of elongated light pink feldspars and abundant small,

often radiating, folia of black mica. The microscopic and chem-

ical properties of this rock are given below. Although the upper
and lower rocks belong apparently to two quite distinct types, their

constant association, even when in sheets but a few inches thick, is
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somewhat coiifusiug. Geologically tliey appear as one and tlie same

body; from a petrographic standpoint they diflfer radically. It is use-

less to speculate on their possible relationships until further outcrops

are found, or until, by digging or blasting, the nature of the inter-

mediate zone of decomposed material is made apparent. The total

thickness of the eruptive sheet or sheets is about 45 feet.*

Forphyrite {f).—The upper sheet. Macroscppically, this (No. 38599,

U.S.N.M.) is a very tough and hard dark gray, nearly black, ai^hanitic

rock bearing abundant small pseudo-amygdules of a dull red or yellow-

ish green color, and with but rarely a black porphyritic mineral suffi-

ciently develojied to suggest a member of the pyroxene or amj)hibole

group. In the thin section the rock was found so completely altered

that it was only after repeated sections had been cut from samples from

various portions of the outcrops that anything like a satisfactory idea of

its original nature could be learned. Sections of the freshest samjiles

obtainable show under the microscope a nearly colorless devitrified

base, impregnated with innumerable small, sometimes mere dust-like

particles of opacite and elongated yellowish mica-like needles in places

so abundant as to form a truly feltlike groundmass.

Scattered thickly throughout this groundmass are numerous pseudo-

amygdules of calcite, chloritic, and ferruginous substances, and occa-

sional badly shattered, imperfect, and greatly decomposed augites.

The amygdules are due wholly to the decomposition of porphyritic

augites and olivines, as can be determined by occasional still quite per-

fect crystal outlines in the least decomposed portions of the rock, and

are in no case true gas cavities filled with secondary minerals. In a few

instances the outlines of these cavities were such as to suggest that

the decomposed mineral may have been a feldspar, but this can not be

determined for a certainty. Sections from the more highly altered por-

tions of the rock exhibit interesting changes. The groundmass here

(No. 38599, U.S.N.M.), as above, consists of the colorless base so filled

with tiie mica ( ?) needles as to be almost felsitic, but the porphyritic

augites are replaced wholly by a light greenish-blue, faintly dichroic,

somewhat fibrous hornblende. Although o])tically these secondary

forms are undoubted hornblendes giving maximum extinctions on clino-

pinacoidai section of 15°, their outlines, when sufficiently perfect for

measurement, are still, in part at least, those of augite. , In a number

of cases the prism outlines on cross sections were measured with

rCvSults varying from 87° to 89°. The cleavage in such cases was some-

what imperfectly developed, but I was able to obtain measurements of

the obtuse angle varying from 123° to 125.5°, which is, perhaps, as

close as can be expected in sections cut at haphazard. Although the

hornblendes are so plainly paramorx)hic, I have found in no case traces

of an augitic nucleus, the change being in all cases complete. .

Chemical analysis of so highly altered a rock can be regarded as

* Bull. U. S. Geol. Survey No. 110, pp. 49, 50.



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 645

merely suggestive. The following results were obtained by Mr. Ealcins

on a sample in which the augitic alteration thus described was com-
plete :

SiOj .

TiO,

.

Al,03
Cr.A)3
Fe.Og
FeO.
MnO.
liaO .

Per cent.

49.47
.21

12.15
Trace.

1.93
4.07
.10
.03

CaO .

MgO.
K.,0 .

Xa.,0
H.iO .

l^Os
COj..

Percent.

9.30
10.86
2.42
2.08
4.14
.37

3.31

Making due allowances for the various changes attending decom-

position, the rock, it will be noted, agrees closely with that from Cot-

tonwood Canon (N"o. 38596, U.S.K.M.) and Boulder Creek (No. G2409,

U.S.KM.), to be noted later (p. 070).

The association of this rock with that next to be described is pecu-

liar and needs' further investigation.

Mica syenite.—Underlying the above. In the hand specimen the

rock (No. 38000, U. S. N. M.) appears to the unaided eye as a holocrj^s-

talline mass of i)ink lath-shaped feldspars interspersed with very

numerous long, slender, and at times radiating needle-like folia of black

mica. As seen under the microscope the structure is quite simple, con-

sisting of a holocrystalline aggregate of badly kaoliuized sanidins, lath-

shaped plagioclases, scales of mica, scattering granules of iron oxide,

apatite needles, and in the interspaces, secondary calcite, plagioclase,

and, rarely, quartz.

The most interesting feature of the rock is the almost constant inter-

growth of the sanidins with j)lagioclase, the effect being in the section

as if each crystal of plagioclase was set in a frame of orthoclase,

as already described and figured in Bulletin 110, U. S. Geological

Survey. Unfortunately, in the sample at hand, both feldspars are so

badly decomposed that their optical projierties are greatly obscured.

The xDlagioclase alteration gives rise to innumerable minute flecks of a

silvery white micaceous mineral, and in many cases the twin structures

havebecome entirely obliterated ; the potash feldspar has become brown
muddy, and opaque, resembling the orthoclase of granitic rocks, and at

times acts scarcely at all upon polarized light. A partial analysis of

as fresh a sample of the rock as could be obtained, yielded Dr. Chatard

results as follows: Silica, 58.88 per cent; potash, 5.18 per cent; soda^

3.46 per cent. The rock is undoubtedly a phase of the syenitic 1am-

prophyre, which was later found in the vicinity of Antelope Creek

(p. 671).

Porphyrite.—Intrusive sheets between Dry Creek and Nixons Basin.

The rock here is evidently identical with that of the lower sheet of

Cottonwood Creek, though the sample collected by Dr. Peale is so

badly decomposed that little can be made from it.



646 ERUPTIVE ROCKS FROM MONTANA—MERRILL. vol.xvii.

Augite porpliyrite.—This rock (No. 38596, U.S.N.M.) as displayed in

the deep ravine of Cottonwood Creek is dark-gray and coarsely por-

phyritic, consisting of large and very perfect coal-black augites embed-

ded in a dark-gray, almost holocrystalliue feldspathic groundmass.

Toward the central portions of the sheet the mass is much the more

coarsely crystalline, and through a kaolinizing of the feldspars falls

away to a coarse sand. From this sand were picked out in considera-

ble number, still fresh augites in sizes up to eight mm. in length. These

are usually elongated in the direction of the vertical axis, though some-

times in short and stout forms of a diameter fully equal to their length,

the crystals having the common form qd P; oc P ccj co P ooj and P.

Twin forms are also common, the more abundant form being that in

which ccPoo is the twinning plane; more rarely occur knee-shaped and

clustered forms, evidently twinned after —P a; and P^.

Approaching both upper and lower contact, the rock gradually

becomes firmer and more compact until at last the groundmass is quite

ajihanitic, though the porphyritic augites still retain their relative size

'and abundance, appearing on a freshly broken surface of a light, sage-

green color. At the line of contact with the shale the rock has the

appearance of a brownish, amorphous base, thickly sprinkled with

porphyritic augites and feldspars closely cemented to the shale.

Under the microscope the coarser portion of the rock shows an

almost holo-crystalline groundmass of lath-shaped feldspars, small

augites, scales of brown mica, iron ores, and a large amount of second-

ary chloritic matter and calcite in which are embedded porphyritic

plagioclase feldspars and the large idiomorphic augites already noted.

The amount of unindividualized base is very small, and is represented

only here and there by small, wedge-shaped areas of greenish, chloritic,

decomi)osition products. In places these are wholly lacking, and the

rock assumes the iianidiomorphic structure of a diabase.

The porphyritic augites, as seen in the section, are of a very light-

green color, not perceptibly pleochroic, and give extinction angles on

cliuapinacoidal sections as high as 43°. They carry inclosures of iron

ore, brown mica, apatite, and glass. The feldspars belonging to the

first generation, that is, the porphyritic forms, are all triclinic, with

step-like ends and abundant twin striae. They are somewhat decom-

posed, giving rise to chloritic and other secondary products.

The only other porphyritic constituent ' is a greatly decomposed

olivine occurring in widely scattered forms, and evidently a nonessential

constituent. The decomposition has gone so far that in the majority of

cases the resultant forms are no longer recognizable. In a few

instances the crystal outlines are still preserved and show steep domal

faces and irregular fracture lines, unmistakably those of olivine. The

product of the decomposition is in some cases a dull green, chloritic

mineral; in others, a dull red, ferruginous amorphous product, accom-

panied in both cases by abundant calcite. The latter forms are
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frequently niacroscopically evident on a freslily broken or a polisbed

surface, appearing as dull red areas 1 to 2 mm, in diameter, surrounded

by a narrow border of tbe white calcite. In none of the many sections

examined am I able to find even a trace of unaltered olivine.

The feldspars of the groundmass are, in part at least, a plagioclase

variety, as shown by the numerous twin striae. There are, however,
abundant clear glassy forms appearing in the section in the form of

stout rectangular areas, which in some cases give extinction angles

exactly parallel and in others inclined a few degrees from the axis of

elongations. These are assumed to be orthoclase, an assumption

apparently borne out by the large percentage of potash shown in the

analysis. The augites of the groundmass have the same color as the

porphyritic forms, but occur in idiomorphic, and also in imperfect, and
often sharply wedge-shaped and angular forms filling the interstices of

the feldspars. The brownish mica occurs only in small and very irreg-

ular shreds associated with secondary chloritic material.

Api:)roaching the line of contact the groundmass becomes more dense,

but still retains its largely crystalline character. The porphyritic

angites here are of a light sage-green color and show very perfect crys-

tal outlines. They are, however, much more decomposed than those in

the coarser and less compact portion, presenting a mass of rounded and
angular pale augite fragments, interspersed with calcite, iron oxides and
undeterminable decomposition products of a dirty white color. At the

immediate line of contact with both over and underlying shales there

is a narrow band, from 3 to 6 mm. in width, of a brownish color, consist-

ing of the augites and feldspars of the first generation imbedded in a

wholly or partially devitrified base, which remains always light between

crossed nicols, and shows a mass of illy defined rounded and elongated

globules, over which play imperfect and distorted black crosses as the

stage is revolved. Both the feldspars and augites are here replaced by
calcite pseudomorphs. The shale itself is strongly injected with calcite

for the distance of a few millimeters from the line of actual contact.

The line of separation between the shales and eruptive rock is in all

cases perfectly sharp, the fused material having flowed over and around

the particles of quartz and feldspar in a manner implying a high degree

of fluidity. Contact metamorphism of even so large a mass injected in

a highly fluid condition, and cooling so slowly as to become almost holo-

crystalline, is here reduced almost to a minimum, owing to the refrac-

tory nature of the materials of which the shales are composed. Thin
sections show these to be made up of small fragments of quartz and feld-

spar with but a small amount of iutersticial space now occupied by
secondary silica having the same crystallographic orientation as the

adjacent quartz granules, and by very minute, needle-like flecks of sil-

very white mica, evidently developed from the small amount of original

amorphous cement. The shale is, therefore, no longer at this point an
agglomerate of fragments adhering by means of an amorphous cement,
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but is a true crystalline rock, tlie original fragments forming j^ropor-

tionally large nuclei to a mass of crystalline granules whose regular

growth has been interrupted by mutual interference. How much or

how little of this change is due to the injected rock it is impossible

to say.

Chemical analysis of as fresh a sample of the eruptive as was obtain-

able from uear the central i:>ortion of the sheet yielded Mr. Eakins

results as follows

:
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During the season of 1886 Dr. Peale brought in from the northwest
side of the lower valley of Cottonwood Creek, and labelled as from the
" Fpper dike," a small specimen of badly weathered, fine grained, light

gray rock, thickly studded with small folia of black mica and minute
augites. Under a low power the rock appears almost holocrystalline

and composed of lath-shaped, short, stout interlocking feldspars, light

greenish augites, and scales of brown mica. The feldspars are all

muddied through decomposition and optical determinations are very
unsatisfactory. A portion of them show twin strine; others show none
and are i^resumably in part sanidin.

The augites are all small (one-third mm. in greatest diameter), and as

a rule in imperfect and fractured forms. Cross sections, however, fre-

quently show quite perfect outlines. They are very light greenish in

color in the section. The mica is reddish-brown, strongly dichroic,

and occurs in irregular shreds, in very perfect hexagonal tablets, as a
narrow border about the iron ores, and in a few instances was observed

a like border about elongated augites.

A high power shows the interstices of the feldspars occupied by a
colorless isotropic substance or a very light green chloritic material

evidently derived therefrom. When an uncovered slide is treated with

hydrochloric acid there are shortly produced abundant cubes of sodium
chloride. So abundant were these cubes that careful search was made
for nepheline or sodalite, but with unsatisfactory results. The cavities

left in the slide after treatment with hydrochloric acid presented in no
cases the outlines of any crystallized mineral, but are in all cases

irregular area^^ scattered promiscuously throughout the mass of feld-

spars. For the time being the true nature of the isotropic mineral

which gave rise to these was a mystery, but in the light of subsequent
observations there seems little doubt but that they are of sodalite and
the rock a phase of the mica and augite bearing syenitic lamprophyres,

described later (p. 671). A partial analysis of the rock yielded Mr.
Eakins results as follows:

SiOj.
AI2O3
Fe,03
CaO .

MgO.
K,0 .

Na,0

Per cent.

54.29
18.47
5.67
3.69
3.98
5.92
4.13

90. 15

Augite porphyrite.—Intrusive sheet some sixty feet in thickness just

above Horse Shoe Bend of the Missouri River. In strike and dip it

follows the Cretaceous sandstone in which it lies, cutting across the

beds only very slightly, if at all. It is well exposed in the bluffs on
the west side of and facing the river. Both upper and lower contact

are here readily found.
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The rock (No. 62410, U.S.N.M.) is evidently identical with the

main eruptive at Cottonwood Creek, Gallatin County, some 6 miles to

the southeast, and which was called an augite porphyrite in Bulletin

]S"o. 110, U. S. Geological Survey. (See above.) Like that rock, it is

dark greenish and at times nearly black in the least decomposed

samples and thickly studded with stout idiomorpliic augites of all sizes

up to 10 mm. in length. Kear the line of contact the rock is almost

aphanitic, but shows under the microscope abundant porphyritic

augites and plagioclases in good idiomorphic forms in a felsitic base.

Eeceding from the line of contact the rock grows gradually coarser,

and thin sections show the rate of cooling to have been sufficiently

slow for an abundant development of a second generation of plagio-

clases. Whether any glassy base remained can not now be determined,

as everything is obscured by decomposition products. As with the

Cottonwood Creek rock, there are abundant iron oxides in large grains,

numerous small scales of dirty brown mica and occasional apatites.

The augites occur in simple, and twinned and in clustered glomero-por-

phyritic forms.

Quite a number of the porphyritic feldsi)ars show beautiful zonal

structure and no twinning. Such are assumed to be sanidins, an

assumption borne out in the Cottonwood Creek rock by the high per-

centage of potash shown in the analysis. The microstructure varies

from hypocrystalline porphyritic to holocrystalline porphyritic with a

panidiomorphic grouudmass.

The only ditterence which can be considered at all essential between

this rock and that of Cottonwood Creek lies in the development in the

former of abundant olivines, which, however, are now recognizable only

by the outlines of the dirty yellow brown chloritic decomposition prod-

ucts. A few of these were present in the Cottonwood Creek samples,

but they were so scattering as to be deemed nonessential.

Hypersthene andesite.—Northwest of Red Blutf. This is a very fine-

grained and compact nearly black rock (No. 66929 U.S.N.M.) breaking

with an irregular choncoidal fracture and in which none of the constit-

uents are developed in such size as to be determined by the unaided eye.

In the thin section the rock shows an amorphous, glassy base so

charged with opacite dust as to be itself almost black and opaque, and

bearing very numerous irregularly lath-shaped plagioclases and abun-

dant crystals of a colorless pyroxene. More rarely occur olivines which

are in all cases altered to a greenish yellow chloritic product.

The plagioclases are many of them imperfectly secreted from the base

and their borders are thickly charged with the black opacite. The

pyroxenic mineral is in nearly colorless, very imperfectly outlined elon-

gated forms, often broken transversely and rarely of such size as to

show in basal sections prismatic cleavage lines cutting at nearly right

angles.

The dichroism is very faint and in the larger forms only could it be
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made out with any degree of certainty: c, very light greenish; S, very

faintly reddish, and b, faint yellowish, scarcely at all reddish. The
mineral shows extinction in all cases parallel and at right angle with

the c axis; it is biaxial, negative, and. sections cnt at right angles to

the a axis show the immergence of a bisextiix with the plane of the

optic axes in that of the a and c axes. Dispersion p^v. These char-

acteristics alone are sufiQcient to demonstrate the true character of

the mineral.

Mr. J. S. Diller, of the U. S. Geological Survey, has kindly loaned

me sections of the hypersthene basalt described by him from Mount
Thielson, Oregon,* from an examination of which I am able to make
the following comparisons: the two rocks have essentially the same
structure, but differ in that the sample from Ked Bluft' shows a rela-

tively smaller number of porphyritic plagioclases, a far larger pro-

portion of hyperstheue, and also a larger proportion of plagioclases in

the groundmass, necessitating therefore a smaller proportional amount
of glassy base. The feldspars of the Oregon rock are much better

developed than in that of Red Bluif and the " opaeite" particles nuich

larger and more distinctly granular. Bulk analysis of the Red Bluff

rock by Mr. Eakins yielded results as below. In column ii is given

that of the Mount Thielson rock, permission for the use of which has

been kindly granted by Mr. Diller.
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mottled, deep brig-lit greeu cleavage plates (sometimes 5 to 10 mm.
across) of a mineral of tlie pyroxeue group, and abundant small folia of

brown mica. To the unaided eye these two minerals form the chief con-

stituents of the rock. This variety weathers with peculiarily knobbed
and deeply pitted surfaces.

The second variety differs only in being of finer grained and more
uniform texture, its mineralogical nature being barely evident even

with a pocket lens.

Both varieties are, however, essentially the same. Under the micro-

scope the rock is found to be beautifully fresh and unaltered—a holo-

crystalline granular aggregate of pale green dialhige, deep reddish-

brown mica, colorless olivines, rarely small irregular areas of a basic

plagioclase, and scattering patches and streaks of black iron oxides,

which are evidently wholly secondary. None of the constituents pre-

sent anything like perfect crystal outlines.

The structure is peculiarly jumbled and almost cataclastic. It

resembles more the hasty and interrupted crystallizations character-

istic of ceriain meteorites, like that of Estherville, Iowa, than that of

terrestrial rocks. Diallages and olivines are crowded and jumbled

together, the interstices of the larger forms being occupied by the

same minerals in a granular condition.

The diallage has reached the most perfect stage of developement and

often occurs in broad. i)lates inclosing olivines and shreds of brown
mica, and with a very pronounced pinacoidal parting. Feldspars,

when they occur, are in short broad plates sometimes polysynthetically

twined or again showing broad faces without trace of cleavage or twin-

ing lines and filled with small colorless and yellow interpositions of

mica. (?) The prevailing mica is deep brownish-red and strongly pleo-

chroic. The following shows the composition of the rock according

to analysis by Mr. L. G-. Eakins, of the U. S. Geological Survey:

SiOj .

TiCi

.

Al.Os
CrvOs
FejOs
FeO .

MnO.
XiO..
CaU .

Per cent.

48.95
.gl

5.69
.05

1.20
12. n

.08

.16
5.33

MsO ..

Bao
K.,()

Na.,()

H26
P2O5

Specific gravity

Per cent.

23.49
Trace.

.79
1.58
.18
.12

100. 54

3.37

Biorites.—Burnt Creek region. These rocks are apparently all diorites

and presumably portions of the same geologic body, though differing

somewhat in composition and in details of structure. Some are fine

and evenly granular dark-gray rock.s, showing under the microscope a

holocrystall ine, panidiomorphic granular structure, a portion of the

plagioclases only showing idiomorphic developement. A green horn-

blende in very irregular plates and shreds is, next to the i)lagioclase,
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the predominatiug constituent. Shreds of brown mica, abundant gran-

ules of iron ore, occasionally a little interstitial quartz, and a few
inconspicious apatites with rarely an irregular sphene complete the

list of determinable constituents. Others differ mainly in being of

coarser texture and showing a tendency toward a porphyritic structure

through the development of occasional large plagioclases.

Two sections show peculiar modifications. The most abundant con-

stituent is a pale green augite which has gone over to a considerable

extent to chlorite and a uralitic hornblende. Both augites and plagio-

clases show a tendency to group themselves into granular aggregates,

while the latter are in many instances so charged with globular, club-

shaped or vermicular colorless inclosures as to almost obscure their

true mineral nature.

The feldspar not infrequently appears as a ragged, irregular nucleal

area, with or without twin striae, and surrounded by a zone of varying

width of the inclusions so as to appear, by a low power, like a very

fine granular aggregate of colorless minerals. A single section shows
all gradations from feldspars with no inclusions to areas no longer

recognizable as such, but merely aggregates of the irregular inclusions

described. The structure is at times pronouncedly cataclastic and
the appearances such as to indicate that the above-mentioned peculiar-

ities are due to dynamic causes.

Bhyoliteand andesite.—Hills between North and South Meadow Creek,

near Washington Bar. The eruptives here occur mainly on the eastern

side of the creek and form the steep hills lying between the north and
south branches. The predominant rock is a liparite overlying the

gneiss and forming the main mass of the hill. This varies from pur-

plish to gray or nearly white in color, sometimes pinkish. The ordinary

type is faintly porphyritic, though sometimes quite aphanitic, and with

so even and pronounced a flow structure as to closely simulate a com-

pact, thin bedded, argillaceous limestone. On the eastern and upper

slope ofthe hills, and particularly at the western end of the range, always

near the contact between the liparite and gneiss the're occur limited

outcrops of a dense almost coal black andesite. (No. 72850, U.S.N.M).

The contacts between the three rocks are never accessible, but the

surface of the ground is simply covered with innumerable small joint

blocks, rarely a foot in diameter, and which have been further reduced

by the continual flaking off of small convex and concave chips by
diurnal temperature variations. The rock on a weathered surface for

perhaps the depth of a millimeter is of a brownish color. Beyond this

it is always fresh, of a beautiful dense black color and satiny luster,

and with only rarely small white porphyritic constituents sufiQciently

developed to be visil)le to the unaided eye.

A slight mottling sometimes seen on the surface is due to a spheru-

litic development. The field characteristic of the rock was such that
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it was supposed to be a basalt. The thin section, however, shows only

a very dense aggregate of small feldspars and other colorless microlites,

often with strongly marked flnidal structure and innumerable small

opaque specks, assumed to be iron oxides. None of the maguesian sili-

cates are sufficiently develo])ed to be recognizable, even with the high-

est powers. The white pori^hyritic constituents mentioned above as

occurring rarely, prove to be secondary segregations of quartz.

The microstructure of the rock is audesitic rather than basaltic;

nevertheless, as I have never before seen any but the glassy andesites

so dark in color and so compact, a test was resorted to which showed
04.42 per cent, of silica; specific gravity, 2.555.

Hornblende pierHe.—North Meadow Creek. This rock (No. 73174,

U.S.N.M.) in the hand specimen is of an iron-gray color and com-

posed of very irregularly outlined crystal plates and fibers, from one

to two centimeters broad, which to the unaided eye merge into one

another without sharp lines of demarkation. The larger plates inclose

rounded blebs of a deep green mineral, whereby is i)roduced an indis-

tinct and irregular luster-mottling. The rock weathers brownish on

the immediate surface, but is apparently fresh and unaltered and so

intensely tough and hard that a two-pound hammer quite failed to

detach chips of any size, and recourse was had to the sledge.

The outcroi^s are few and rather inconspicuous, projecting in thin

wedges but a few feet above the scanty soil, and ringing like metal

when struck with the hammer. Although no contacts were visible, the

strike is directly across that of the gneiss in the vicinity, and in the

field no doubt was felt concerning its eruptive nature.

In the thin section, under the microscope, the rock shows a holocrys-

talline aggregate of light greenish to colorless horubleades, abundant,

beautifully fresh, and colorless olivines, irregular grains of pleonast, the

usual sprinkling of iron ores, and occasional very imperfectly outlined

areas of a faint brown, dichroic mineral, showing in an indistinct basal

section a very irregular and interrupted nearly rectangular i^rismatic

cleavage. Satisi^ctory determination of this mineral was impossible.

It is evidently hypersthene. The hornblendes occur in broad ophitic

plates of a green color, inclosing the rounded clear and fresh olivines,

and also in colorless frayed-out asbestus-like forms. Were it not that

the rock is so fresh and unaltered I would be disposed to regard such

as secondary forms, perhaps after a rhombic pyroxene, but it seems

scarcely probable that such an alteration could have taken place, leav-

ing the olivines, which they inclose, so perfectly fresh and unchanged.

The rock belongs to the group of hornblende i)icrites, as defined by
Bouncy, and though a trifle more acid, seems to correspond fairly well

with those described by him from Anglesea and figured by Teall on

pis. v and VI, figs. 2 and 1, resj)ectively, of his British Petrography.

The rock is sufliciently rich in olivine to gelatinize readily in hydro-
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chloric acid. Below is given the results of a bulk analysis of the rock

as made by Mr. Eakins:

SiO.2

TiO,

.

AljO,
CraO,
Fe,03
FeO .

MnO.
NiO..
CaO..
MgO.

Per cent.

46.13
.73

4.69
.04
.73

16.87
Trace.

.09
4.41
25.17

BaO
K^O
Na,0
n,o
PA
s

Specific gravity

Per cent.

Trace.
Trace.

.08
1.38
.07
.24

100. 63
3.35

Saxonite; Rarzhnrglte.—From dike between North and South Meadow
creeks. This rock (Ko. 62403, U.S.N.M.) was first noticed on the west-

ern side of the divide between North and South Meadow creeks, wliere

it cropped out by the roadside in the form of a sheet not over 50 feet in

width, of a plainly laminated deep green serpentinous rock lying in the

gneiss, and apparently corresponding with it in dip and strike. The
outcrop was traced in a southerly direction toward South Meadow Creek,

finally disappearing at the lake branch of the creek. Everywhere the

rock had the appearance of a highly tilted metamorphic schist, except

at the extreme southern terminus, where it widened out into a bulbous

enlargement which was serpentinous on the margins, but showed a

nucleus of a dense dark gray, very tough, and hard rock made up of a

macroscopically irresolvable groundmass thickly studded with imper-

fectly outlined phenocrysts ox a pyroxenic mineral with a bronze luster.

The couditions of the rock were such as to at once suggest that this

nucleus represented the unaltered portion of an original eruptive mass
from which the schistose serpentine had been derived by chemical and
dynamic agencies. This suggestion was substantiated by chemical and
microscopic examination.

The rock from the southern end of the dike, in its least altered con-

ditions, shows under the microscope a dense groundmass of finely gran-

ular colorless rhombic pyroxenes and pale brown almost colorless horn-

blendes, interspersed with a few olivines, the usual sprinkling of iron

oxides, and small rounded forms of dull green pleonast. Throughout
this ground mass are scattered the bronzite phenocrysts above noted,

more rarely irregular olivines, occasionally very irregular plates of

faintly brownish or greenish hornblendes and more rarely shreds of

a deep red-brown mica which show extinction angles of about 3'^, when
measured against cleavage lines in cross sections. In but one or two
instances were observed small granules of a basic plagioclase feldsi)ar.

Bronzite and olivines make up the main mass of the rock.

The structure of the rock is quite variable and comi)lex, and difficult

to describe intelligibly. With the exception of certain of tlie horn-

blendes of the groundmass, none of the constituents show good crystal-
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lograpliic forms, but occur in comparatively broad, very irregularly

ontliued plates surrounding and inclosing blebs of olivine and portions

of the groundmass. The bronzite phenocrysts show a very platy, at

times almost fibrous, structure, and have as a rule bronze clouded

interior areas surrounded by colorless margins.

This tyi^e of the rock passes quite abrui)tly into serpentine, the

olivines succumbing first and the bronzite next, the hornblendes

remaining intact to the last but finally going over to fibrous tremolite

forms. Accordingly as olivine or bronzite predominated in particular

instances, the sections show a serpentine of the well-known mesh, or

bar and grating structure.

As the process of alteration is traced into the more schistose por.

fcions of the rock it is observed that the unaltered hornblendes assume

an approximately parallel arrangement among themselves, their longer

axes lying in one general direction, while a pale yellowish mica is in

some cases developed, particularly in slides from specimens taken from

near the contact with the gneiss. The appearance is such as to sug-

gest that the apparent fissile structure is due to a lateral compressive

or sheering force as in ordinary roofing slates, and that the force may
have been produced by movements in the inclosing gneiss, or, as seems

possible, to merely the expansion of the mass of rock itself during the

process of hydration and while held firmly by the walls of gneiss.

The sufficiency of this expansive force to produce a platy and slicken-

sided structure in pyroxenic masses undergoing hydration the present

writer has elsewhere alluded to.* The following analysis, by myself,

shows the composition ot the fresh, unaltered saxonite from the south-

ern end of the dike, all the iron being determined as re203 and the

rarer elements not looked for

:

SiO,
Al,03
Fe,03
MgO
CaO
Igu

Specific gravity

Per ccut.

46.35
16.41
9.91

18.72
6.14
3.01

100. 54
3.21

Pyroxenite.—Outcrop in gneiss. On divide between Meadow and

Granite creeks. Macroscopically this (No. 73175, U.S.lSr.M,) is a mass-

ive holocrystalline granular rock in which stout, deep dark-green, nearly

black, crystals of a hornblendic mineral in sizes up to five and eight

mm. in length are interspersed with larger indefinitely outlined areas,

.sometimes 40 or 50 mm. in diameter, of a brownish eminently cleavable

mineral, suggestive of a pyroxene. These two minerals, so far as can

* On the Serpentine of Montville, New Jersey,

105.

Proc. U. S. Nat. Mus., xi, 1888,
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be determined macroscopically, made up the entire mass of the rock.

Its appearance ma-y perhaps be better understood by comparing it to a
cougiomerate in which the large pyroxenic portions represent pebbles

and the hornblendes the interstitial cement. The rock is very massive,

and I.am inclined to believe an eruptive, though definite proof is lack-

ing. Eruptive or otherwise, it seems to cover a very limited area. The
country rock is gneiss with a pronounced banded or foliated structure.

Passing along through the woods one comes suddenly upon an exposure

of this rock utterly different in mineral nature and structure, and occu-

pying an area so far as exposed scarcely a hundred feet in diameter.

Like so many other undoubted eruptives in the region, it occurred in

the form of what we after a time dropped into the habit of facetiously

calling pustules. Inasmuch as I have never seen any such sudden
transitions in gneissic rocks, but have observed basic undoubted
eruptives occurring in just this manner, I am naturally inclined to

regard this also as an eruptive, though contacts are wholly obscured.

It is apparently the deeper lying portion of an old and very small

volcanic neck.

Thin sections under the microscope show the rock to be made up
wholly of large, irregularly outlined plates of hypersthene, pleochroic

in faint reddish and brownish colors, and a light-green hornblende, as

above indicated. These, with a scattering of opaque granules of iron

ore, comjirise the entire list of recognizable constituents. The rock is

beautifully Iresh and unaltered. The crystallization of the two chief

constituents must have been nearly contemporaneous. The hy^^ers-

thenes never show good idiomorphic forms, but the borders are irregu-

larly indented by the smaller hornblendes, which are also found in quite

perfectly outlined tbrms wholly inclosed by the hypersthenes. As a

rule, as noted above, these hornblendes occupy the position of a bind-

ing constituent, but at times both hornblendes and hypersthenes occur

intimately associated in small, imiierfect granular forms. Of the two
minerals the hornblendes are the better developed. These show on

cleavage plates parallel to oo P c)o extinction angles as high as 14°. An
analysis yielded results as below, all the iron being determined as

Fe203:

SiOj .

AI2O3
Fe,03
CaO .

MgO.
K2O .

Na«0

Per cent.

46. 14
17.07
8.45

11.70
15.01

.10
1.11

99.58

The rock belongs evidently to the group of pyroxenites as described

by Williams,* but can not be classed under any of the varietal names

* Am. Geologist, July, 1890, pp. 40-49.

Proc. N. M. 94 42
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as giveu by him. Hornblcndite includes the closely related hornblende

augites forms and hi/per.sfhe)iite the pure hypersthene rock. The com

pound nameliornblende-hyperstheuite, while sufficiently descriptive, is

too cumbersome, but it vseems scarcely advisable to coin a new name
until* rocks of this type shall be shown to have a wider geographic

distribution.

Below is given the results of a bulk anal3^sis as made by Mr. Eakius

(i). In II is given the composition of a bronzite diallage rock (Web-

sterite) from near Webster, N. C, as described by G. H. Williams.*
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with the olivines. The spinels are soabuudaiit as to be the most.striking

feature of the slide and are readily recognizable by the unaided eye, in

the form of irregular oi>aque granules a niillinieter or i^o in greatest

diameter.

From the powdered rock the spinel was se])arated out by digestion

with hydroHuoric acid. The nuiterial thus obtained yielded Mr. Eakius

results as below

:
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nearly black, aTid in structure from coarsely vesicular to compact, and,

as a rule, showing olivines developed in such sizes as to be recogniza-

ble to the unaided eye.

As a rule the samples collected present no points of exceptional

interest, though from an outcrop on the divide between the two south

branches of Moore Creek a quartzose variety was found which needs

mention. Macroscopically the rock is dense, compact, of a dark gray

color, and studded with numerous rounded or oval spots, 2 to 3 mm. in

diameter, showing a whitish center surrounded by two narrow zones,

the inner greenish in color, and the outer, an irregular and imperfect

one, whitish. In the thin sections these spots show a rounded nucleus

of quartz surrounded by a zone of pale-green augite, and these in turn

surrounded by a zone of nonstriated feldspars ( ?), The nature of this

last constituent could not be made out beyond doubt in the sections at

hand. The mineral is biaxial and gives inclined extinctions, the gen-

eral behavior being that of a potash feldspar. With the excej^tion of

this imperfect outer zone the occurrences are apparently in every way
similar to those described by Diller* and Iddings, tand are to be

accounted for in a similar manner.

Hornblende andesite.—Old Tollhouse on road leading from Postle-

waite Creek toward Virginia City (No. 72867, U.S.N.M.). This is a

gray andesite of ordinary type, showing to the unaided eye coal-black

hornblendes, hexagonal folia of black mica from one to two mm. in

diameter, and abundant small plagioclase phenocrysts. The microscope

brings to light no points of unusual interest. The rock is finely exposed

in the hillside at the tollhouse, and is found to underly the basalt

forming the plateau to the west. The same rock occurs again at Vir-

ginia City, where it has been used in the construction of several build-

ings. On the east side of Alder Gulch, also underlying the basalt, a

similar rock occurs, but in which the hornblende seems to have been

wholly replaced by the black mica.

Liparites.—Cherry Creek on west side of Madison Valley. The

only erui)tives here (¥o.72945, U.S.N.M.) are liparites and diabases, the

first occurring only in remnants of thin sheets on the slopes north

of the creek, and in isolated patches for several miles to the south-

ward. The prevailing type is a light reddish or gray and but slightly

porphyritic rhyolite, sometimes coarsely spherulitic. The material is

of such slight density as to have been transported by spasmodic

streams clear to the oi)i)Osite side of the valley in masses of even

10 feet in diameter. Wind blown sand has in many cases hollowed

these out into a mere shell. Older eruptives in the form of dikes of

diabase occur well down in the edge of the valley, outcrops running

parallel with the prevailing schists. These in the hand specimens are

holocrystalline granular rocks, dark gray in color, and in which an

*Am. Jour. Sci., xxxiii, Jan., 1887, p. 45.

t Am. Jour. Sci., xxxvi, Sept., 1888, p. 208.
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abundant sprinkling of a dark-greenish black hornblendic mineral in a
gray feldspatliic base is readily recognized.

In the thin sections the most abundant constituent is hornblende, in

broad plates of green color and fibrous aspect such as to at once sug-

gest that they are wholly secondary, that is, uralitic; accompanying
these are small, irregular Hecks of brown mica, which is also secondary.
The groundmass of the rock is composed of badly kaolinized feldspars,

in part at least i)lagioclastic, and granular quartz. Frequent patches
of a dirty brownish amorphous matter, acting between crossed nicols

like a gum, are evidently residual products from the decomj^sition of

titaniferous iron. Mineralogically the rocks may be classed as quartz
diorites, but I am inclined to regard them as altered diabases.

PorjjJiyrite.—On the eastern side of the valley, in the upper valley of

Bear Creek, the eruptives occur in the form of three sheets of porphy-

rite, a liparite, and two inconspicuous outcrops of a dense greenish

basaltic rock closely related to that described as occurring near Fort
Ellis. Between Bear and Indian Creek, to the southward, are extru-

sions of basalt. The most conspicuous eruptive on this side of the

valley is that forming the mass of Lone Monntain, and which is found

in the form of sheets and dikes in the Cretaceous and older beds of

the surrounding hills. As exposed in the canon of Cedar Creek (Nos.

728CG and 72880, U.S.KM.), the mass is evidently laccolitic in Cre-

taceous sandstones. The entire thickness of the mass as exposed can

not be less than 3,000 feet. In its most conspicuous development the

rock is a compact light-gray hornblende porphyrite, with both horn-

blende and feldspars sufticiently developed to be recognizable by the

unaided eye. Black mica is commonly present, and near the lower

contact this mineral prevails, to the entire exclusion of the hornblende.

(I'J'o. 72880, U.S.N.M.) This variety of the rock is further character-

ized by abundant rounded blebs of quartz.

In the thin section the prevailing tyi)e shows a groundmass varying

from densely microlitic or felsitic in samples from near upi^er contact

to finely microgranular in specimens more remote. Phenocrysts of

striated feldspars and green hornblendes are abundant, and occasion-

ally rounded blebs of quartz occur. The feldspars are in most sec-

tions opaque through decomposition, and an abundance of secondary

calcite indicates that they belong to a lime-rich variety. The mass,

as shown by specimens collected at various points, is very uniform

throughout in structure and mineral composition. Near the lower

contact, as found in the canon of Cherry Creek, it becomes a dense,

almost porcelain-like rock, breaking with a beautiful conchoidal frac-

ture (No. G0928, U.S.N.M.). This variety s.iio»vs under the microscope

a dense felsitic groundmass, with many small, rounded, and weilge-

shape bits of quartz and feldspars. Through weathering, the upper

portion of the peak has become holloAved out so as to resemble a vol-

canic crater broken down on the side facing the valley. The rock is
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also exposed in tbe upper portion of Jackass Creek, together with dikes

of diabase.

Fijroxcnite; Websterite.—Well up on tlie hills north of the first basin

of Jackass Creek was found another iucoiis])iciious outcrop-of a doubt-

fully eruptive rock somewhat similar in its mode of occurrence to the

pyroxenites already described. In the hand sjiecimen the rock (No.

(il'44l}, U.S.N.iNI.) shows to the unaided eye a granular aggregate of

dark bronze, gray, and green minerals suggestive at once of a pyrox-

enite. Thin sections under the microscope show a fine granular aggre-

gate of light-green dialhige and colorless enstatite with included folia

of brown mica, and occasional interstitial areas of lime soda feldspars

and more rarely a colorless biaxial mineral, showing- in polari^d light the

wavy banding- characteristic of intergrowths of orthoclase and albite.

An attempt at isolating- this mineral for microchemical tests i^roved

unsu(;cessful owing to its small quantity. The colorless miiieral tluis

obtained gaA^e always, when evajiorated with hydrofluorsilicic acid,

abundnnt bcautilnlly perfect hexagonal forms of sodium silico-fiuoride

and stellate groups of (calcium silico-Huoride,but no jiotash salts so far as

could be observed. The i)erceutage of i)Otash shown in the bulk analy-

sis is, however, suggestive of some other potash-bearing mineral than

the mien, though it is of course possible it nuiy come in part from the

pyroxenes. Tlie diallage is but faintly green and at times almost col-

orless in tlie section, and with difticulty distinguished at all times from

the enstatite. Besnles the usnal ]>rismatic cleavage it shows distinct

partings parallel with both x P x and odP go. In longitudinal sections

it is at times <piite tibrons, but carries no inclusions of note except the

brown mica. The enstatite is almost perfectly colorless and never notice-

ably dichroic. Enstatite and diallage make up the main mass of the

rock, the former being more conspi(;uous in the hand specimen.

The rock must evidently be classed with the pyroxenites, though

showing transitional tendencies toward gabbro.

Bulk analysis yielded me results as below. The ignition with sodiuai

carboTUjte indicated the presence of manganese, but which was not

determined quantitatively. Chromium and other rarer elements not

looked for. All iron calculated as FeO.

SiOi .

A1,0:
FeO .

(;a0 .

MgO
K,0
Na,0

Sj)ecific gravitj' in Inilk ..
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Diorite porphyrite.—About six iniles northwest from Three Forks,
Jefferson Couuty. The eruptives occur here in the form of three

approximately parallel ridges. The outcrops are not continuous, but
form a series of rounded knolls covered with scanty soils through
which project the angular or rounded fragments into which the rock
weathers.

The most easterly of the three ridges shows outcrops in large

rounded masses of a coarse gray and pinkish granitic-appearing diorite

in which black hornblende and pinkisii or gray feldspars are easily

recognized by the unaided eye. This, separated by wide ravines and
benches, is succeeded by a compact dark gray fine-grained micaceous

rock in which only small scales of bla(;k mica in a very finely granular

base are recognizable, .and this in its turn by a very ty^ncal diorite

porphyrite, a dark gray very compact rock thickly studded with black

hornblendes of all sizes up to 15 or 20 mm. in length, and often in

stellate clusters of radiating individuals some 25 mm. in diameter.

The field relationships of the last two varieties were somewhat obscure,

but although never observed grading into one another, little doubt was
felt at the time but that they were portions of the same mass.

lu thin section the hrst mentioned (No. 73170, U.S.N.M.), the gran-

ite-lfke rock, is found to consist of large plates of muddy and impure

orthoclase and jdagioclase felds})ars with interstitial quartz, deep

green hoi-nblendes, and occasional light-green augites, scattering apa-

tites, si)henes, an. occasional zircon ( ?), and the usual iron ores. The
second variety, the compact finely granular rock with microscoi)ic'mica

shows in the section a finely holocrystalline groundmass of stout idio-

morphic plagioclases and orthoclase in broad idates with abundant

sprinklings of green hornblende, paler green augites, brown mica, iron

ores, apatites and sphenes. A part of the hornblendes are original and
a part secondary after the augites. The rock is not distinctly ])orphy-

ritic, and the structure as a Avhole is panidiomorphic. Occasional large

plates of a nonstriated feldsi)ar inclosing small augites and plagio-

clases give rise to ophitic forms. The third, the poi'idiyritic variety,

shows a similar mineral composition, but somewhat variable structure.

Certain slides show a dense microgranular feldspathic base carrying

occasional rounded blebs of quartz and phenocrysts of plagioclase and

deep green hornblende and smaller augites in good idiomorphic forms;

others show a structure almost granitic and with interstitial quartz.

Hornblende occurs both as ])henocrysts and as a constituent of the

groundmass, but in the latter case is always an alteration product of

the augite. Mica in tins variety of the rock is nuich less abundant

than in the last, and is at times almost wholly lacking. All inter-

mediate grades of structure exists from the close-grained porphyritic

to the granitic, and the mass as a whole, if as supposed all portions

belong to the same magma, offers an interesting field for those who are

disposed to make structural differences a basis for rock classification.
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Quartzose hornblende porphyrite.—Willow Creek at Lower Canon.

The eruptive here occurs as an intrusive sheet or boss through the

Potsdam quartzites. On the east side of the creek the mass is prac-

tically a boss, throwing the quartzites on the north far out of position.

Near the canon the mass begins to narrow and passes westward as a

broad sheet or dike dipping with the quartzites which ai)i)ear both

above and below.

In the canon the eruptive is finely exposed in vertical clifls a.hun-

dred or more feet in height and is broken by nearly vertical joints into

rudely columnar masses from six to ten feet in diameter. By joints

running parallel with the strike the rock is in places also broken into a

series of sheets varying from an inch to a foot or more in thickness.

East of Willow Creek the main sheet divides, forming two sheets, with

the Potsdam quartzites and shales lying between them, and through

which has been extruded a brownish coarsely porphyritic andesite.

The normal rock (No. 62407, U.S.N.M.) is a dense light gray, some-

times almost white or faintly yellowish, felsitic to microgranular mass
with inconspicuous phenocrysts and imperfect needle-like hornblendes.

No quartzes are microscopically ajiparent. Occasional bands are

apparently holocrystalline, though this variety was so badly decom-

posed as to crumble and samples fresh enough for study were not

obtained.

In the section the rocks show a very dense microcrystalline ground-

mass ot quartz and feldspar particles, bearing abundant micro-pheno-

crysts in the form of dihexahedral quartzes and larger feldspars, a large

portion of which are orthoclase, though a few striated forms are occa-

sionally seen. The hornblendes, although recognizable macroscopically

as fine needles, are scarcely visible at all in the section owing to a decom-

position which has given rise to calcite and chloritic products. The
only striking feature of the rock is the abundance of the small quartz

phenocrysts and their peculiar skeleton-like forms, due to numerous
empty cavities and inclosures. Partial analysis on a fresh compact
sample yielded

:

SiOj
K2O
NajO (by difference)

Per cent.

67.43
3.40
5.87

The hornblende andesite mentioned above (No. 62408, XJ.S.N.M.) is

macroscopically a somewhat dense, brownish or gray rock thickly stud-

ded with white feldspar phenocrysts in all sizes up to ten mm. in greatest

diameter. In the thin section it shows a dense feldspar microlitic

groundmass with strongly marked fluidal structure, and which bears

only the porphyritic feldspars above noted, and numerous badly decom-

posed and corroded areas which form their outlines are assumed to have
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been hornblendes. Subjected to chemical tests the rock yields 2.5 j)er

cent, of potash (K2O).

Lamprophyres.—Between South Bouldor and Antelope creeks. The
intrusives here are a gray to i)inkish micaceous syenite and a dark gray,

basic porphyritic rock immediately overlying it. Both are intrusive in

Cretaceous sandstones. The basic rock (No. 024:09, U.S.jS".M.) occurs in a

sheet apparently fifteen to twenty feet in thickness, though this could not

be determined for a certainty owing to lack of exposures. This rock in

the hand specimen shows a gray and apparently crystalline groundmass
thickly studded with deep greenish black very perfectly formed augitea
and olivines and very numerous minute flecks of brown mica. The
augites in extreme cases are ten mm. in length and half as broad; forms
five mm. in length are common.
As seen under the microscope and with a power of eighty diameters

tbe rock i)resents a colorless feldsi)athic, holocrystalline (?) ground-

mass, carrying scattering granules of iron ore, numerous greatly elon-

gated dusky ai)atites, a few small augites, abundant elongated and very
irregularly outlined shreds of brown, strongly dichroic mica and the

pori)hyritic augites and olivines above noted. The rock is beautifully

fresh and unaltered.

The pori)hyritic augites show very perfect crystal outlines of tlie

ordinary type; twin forms are rare. Inclosures are minute and limited,

to what is api:>arently portions of the groundmass, iron oxides, and
mica scales; a faint zonal structure is sometimes apparent. The
olivines are also at times in very perfect crystal forms, though more
frequently rounded with extremely irregularly toothed or etched

outlines closely bounded by small shreds of the brownish mica. This

feature is likewi.se occasionally shown by the augites. The mica itself

nes^er shows hexagonal outlines, but is always in very irregular and
greatly elongated folia.

The groundmass.—Revolved between crossed nicols no portion of the

field remains entirely dark, but breaks up into irregularly bounded
areas showing at times an almost granular structure, but more com-

monly one inn^erfectly columnar-radiating, tbe dark wave merging from

one portion to another, and in few cases showing crystal outlines-

sufficiently well defined for determination. Occasional elongated forms-

show a maximum extinction paralled and at right angles with the axis

of elongation. In rare instances still others occur showing twin strite

characteristic of plagioclase feldspars, but beyond this the microscope

fails to give satisfactory results. No interference figures are obtaina-

ble nor are cleavage lines apparent. An attempt was made at sepa-

rating the minerals of the groundmass by means of specific gravitu^s^

but results were not particularly satisfactory owing to inclosures of"

mica and iron ores. After repeated attempts a small amount coming'

down at 2.G and showing under the microscope no admixture of augites^

olivine, or iron ores was obtained, which yielded me on analysis as below.
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The deteriniuations were not duplicated, and can be regarded little

more than suggestive.

Per cent.

SiOa
;

60. 68
ALOjiiml Fe,()i

!

21.71
CaO ;

3. u;i

K.jO 7. yi

Na,() (bv dilleiiiice)
i

6.63

99.36

Evidently a mixture of potash and soda-lime feldspars. A bulk

analysis of the rock as made by L. G. Eakius, of the U. S. Geological

Survey, yielded the results given in column i, on p. G70.

In the dry ravines and gulches near by, and on the north side of the

road leading from Antelope to South Boulder Creek were found obscure

outcrops of what from its position was assumed to be the same rock,

but which in a state sufficiently fresh for examination could be found

only in small rounded bowlders, the main mass of the rock having so

thoroughly rotted as to be easily dug out with the hand pick. The
freshest nodules obtained showed on a broken surface a fleej) dark

greenish gray indistiuctly jwrphyritic rock in which olivines and aug.

ites, with occasional flecks of brown mica, are determinable by a pocket

lens. In the thin section this variety is nearly if not quite holocrys-

talline but its structure badly obscured by decomposition. A clear

glassy sanidin intergrown with plagioclase is readily made out, green

augites, brown mica, and badly altered olivines.

During a previous season (188(1) small outcrops of a somewhat simi-

lar rock were found near Cottonwood Creek and east of the Gallatin

River in Gallatin County. These on comparison proved to be undoubt-

edly portions of the same magma, but offer some interesting peculiari-

ties. I find these described as follows in my notes of the winter of

188(>-'87

:

Macroscopically tliis rock (No. 385()(), U.S.N.M.) consists of a compact

aphanitic, dark gray or nearly black, sometimes brownish, groundmass

in which are embedded abundant dark green porphyiitic olivines and

augites of all sizes up to five millimeters in greatest diameter.

IMicroscopically the rock is both unique and beaTitiful. In a dense

groundmass of a light gray, sometimes brownish color, consisting of a

colorless or gray undeterminable mineral, augite microlites, small scales

of brown mica, and grains of iron ore, are embedded beautiful large clear

grains of olivine and augite, these two minerals alone constituting the

porphyritic ingredients.

The olivines occur in clear, colorless, rounded, and irregularly cor-

I'oded lorms, scattered singly or in polysomatic groups, as shown in

figure 8, and often in close juxtaposition with the augites. They are

beautifully clear and fresh, with but few inclosures of magnetite and
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Fij;. 8.

POLVftOMATIC OLIVINES.

jm speciriiKQ No. 38596, U S. N. M.

glass cavities. A cliloritic or serpentinous alteration haS set in and
tlie crystals are traversed by tlie charaL'teristic irregular canals of
brigbtgreeiiishblue secondary

matter and scattering- grains

of iron ore. The angites occur

in sizes fully equal to those of

the olivines, and are of a clear

light green or iaint yellow

color in section. They con-

tain very numerous inclosures

of the groundinass, a brown
dichroic miuernl, evidently

mica, grains of iron ore, and
glass. As a rule, the crystal

outlines are far from perfect,

the mineral having suffered

from the corrosive action of

the magma even more than the

olivine. The mineral is per-

fectly fresh and clear, shows
sharply developed prismatic

cleavages and gives maximum extinctions on clinopinacoidal sections

of 43°. Like the olivine, it occurs both in scattered and isolated single

crystals and in groups. Twin
forms aie common after the

ordinary tyjie. Augite and
olivines often occur in such
close juxtaposition as to

have mutually interfered in

process of growth (see fig-

ure i>). t^o marked an inter-

feience between minerals

belonging to the earliest

stages of consolidation and
occurring in Avidely scat-

tered groups in an unindivid-

ualized groundinass can be

a(tcounted for only on the

supposition that neither min-

eral is a direct secretion from

the magma, but that they

are residuals of an earlier

crystallization in which con-

solidation had proceeded so

far that free growth was no

longer possible. The pres-

ent rounded, scatteied, clustered, or isolated conditions being- due to

Fig-, n.

INTEHQROWN Ol.IVINEt^ A.ND AUC.ITE.

?;.—Ai.gite.

1 specimen ^ll. SS-Wfi, V. S. N. M.

-OIlVlT
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refusion, such as almost completely destroyed original structures with-

out wholly obliterating the minerals belonging to the tirst stages of

consolidation. The mere rounding alone of either mineral could not

be couvsidered as indicative of other conditions than are so frequently

shown by those minerals which belong to the earliest generation and

wbich, owing to reelevation of temperature or diminution of pressure

have become again partially dissolved by the molten magma. Among
crystals which develop freely in a more or less viscid magma, however,

no such interference as here shown could have occurred, and we must

conclude that their first crystallization took place under more restricted

circumstances.

The gray material constituting the greater portion of the ground-

mass is here not sufficiently crystalline for optical determination.

Under a power of 170 diameters it shows only a scaly, granular aggre-

gate of a colorless mineral or minerals, polarizing in light and dark

colors, with the individual granules blending into one another as the

stage is revolved; often an imperfect, spherulitic structure is devel-

oped. The api)earance suggested that nepheline or melilite might be

one of the constituents, but micro-chemical tests failed to show a trace

of either mineral, though an analysis of the i)ortion soluble in hydro-

chloric acid (p. 070) is very suggestive. From the high i)erceutage of

silica and jmtash shown by the complete analysis it nmst be inferred

that an acid feldspar is a prominent constituent. Occasional areas of

colorless glass are seen, but by far the greater part of the groundmass

is composed of the white substance, presenting always the peculiar

scaly-granular structure above described, and which is unlike anything

I now recall, excei)ting as sometimes displayed in rocks of the phonolite

or trachyte groups. Very evenly distributed throughout the entire

groundmass are innumerable small fiecks of brown mica and augite

microlites. These last are peculiarly beautiful and interesting, showing

every stage from mere skeleton outlines inclosing areas of groundmass^

elongated, needle-like forms with crenate and undulating borders, to

quite perfectly outlined crystals.

As shown in the section they are faintly greenish, or nearly colorless.

Between crossed nicolsthe larger forms show cores giving lively bluish

or purple polarizations colors, while the borders are very faint yellow.

Although small and imperfect, the optical and crystallographic

properties are readily determined, and agree with those of normal

augite. No microlites were observed which could with certainty be

referred to olivine. The abundant small scales of brown mica are

scattered singly and in small clusters (juite uniformly throughout the

groundmass. It is noticeable, however, that in the immediate vicinity

of the corroded augites they often occur in greater abundance, and in

particular where augites and olivines lie in close juxtaposition. The

space is then often filled with a perfect cloud of the small mica scales,

as I have attempted to show in figure 10. I think that there can be no

doubt that these, and perhaps all the micas, and augite microlites as
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well, result from a recrystallization of the material derived by refusion

mainly from the older olivines and augites. The residual augites are not

sei)arated from the groundmass by a sharp line, as might be imagined

from an examination of the figure alone, but pass into it by slight

gradations.

The above-described minerals, together with small grains of iron

ore and innumerable minute,

greatly elongated, needle-

like crystals of a brownish

color, and which occur singly

or radiating in every direc-

tion from an indefinite nu-

cleus, complete the list of

recognizable constituents.

A second variety, found in

inconspicuous outcrops a few

rods away, was described as

follows

:

Macroscopically this rock

consists of a comi)act apha-

nitic groundmass of dark

brown color, carrying abun-

dant greatly altered olivines

and augites. Under the mi-

croscope the groundmass

shows a brownish, partially

devitrified base, traversed in

every direction by innumer-

able, short, thin, yellowish or brownish flecks of a dichroic mica-like

mineral, which are light yellowish when the plane of vibration of the

light is at right angles to the axis of greatest elongation and brownish

when it is parallel. Between crossed uicols these give maximum extinc-

tions and become almost completely obscured when their longer axes

coincide with the plane of either nicol, and are of a light yellowish

color at intermediate points. They are too minute and with too imper-

fect outlines for a more accurate determination of their optical proper-

ties, but are undoubtedly of biotite or an allied mica. These flecks,

together with innumerable light greenish elongated augite microlites,

are so abundant as to form a dense, almost felt-like groundmass, in

which are embedded the abundant porphyritic augites and olivines.

As above noted, both these minerals are badly altered though the

augite is still shown in a few sections in the form of broad, rounded

plates of a light greenish color, with sharply defined ijrismatic cleav-

ages, and containing very many large inclosures and embayments of

the groundmass. The olivine has completely decomposed, and but for

the characteristic crystal outlines of the pseudomorphs would be unrec-

ognizable. The product of this decomposition is in part a very light

CORRODED OLIVINES, ADOITES, AND SECONDARY MICA.

. 38596, U S. N. M.
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greenisli cbloritic substance, and in part a colorless substance so tlior-

ouglily impreguated with minute ^-pecks of oi)acite as to give it a bluish

hue, reniottly resembling hauynite. This secondary substance acts

faintly on polarized light, and, being insoluble in boiling acids, is pre-

sumably chalcedony. Were it not that tlie outlines of these pseudo-

morphs are jdainly those of olivines, and the amount of this insoluble

substance increases proportionally with the alteration the crystals have

undergone, I should hesitate to designate them as olivine derivatives.

Although this rock shows certain structural peculiarities, differing

from that just described, I am at present disposed to regard it as a

portion of the same flow solidifying, it may be, under slightly different

conditions, and having' undergone greater changes since its eruption.

Below are given the results of analyses on tlie three tjqjcs imlicated,

Nos. I and iii being by Mr. L. G. Eakins, and No. ii by Dr. Ohatard,

of the U. S. Geological Survey. No. i is the fresh porphyritic variety

from South Boulder and Antelope Creek (No. ()L'4()9, IJ.S.N.M.); No. ii

the variety collected in 188C from near Cottonwood Creek (No. 3859G,

U.S.N.M.); No. iii the variety found in nockilar masses in decomposed

material as just described, and No. iv a rock from the Absaroka range,

as described bv Iddings.*

SiOs
TiO.
P.O,
SO^
Al.',0j

Cr,()i

FeO
MnO
Ca(J
MgO
K,0
Na.,<)

BaO
H2O
Isn

Specifi

a An analysis of the portion of No. II soluble in hydrochloric acid
suiiseijuentiy yielded results as follows:

Per cent.
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The rock, it will be observed, is somewhat anomalous as regards
both structure and cliemical composition. There is apparently little

doubt but that the grouudmass is in all cases a mixtuie of potash and
soda lime feldsiiars, as the microscope showed to be the case iu the
badly decomposed but holocrystalline variety, and with the possible

addition of sporadic nepheline. The most striking- feature is, perhaps
the high percentage of potash in basic rocks so rich in magnesia. Both
on structural and chemical grounds one would at first be inclined to

regard the rock as belonging to the leucite, nepheline, or melilire

bearing sei ics, but most careful tests have so tar failed to establish the
l)resence of either mineral, beyond a possible doubt. If the powdered
rock is freed from the iron magnesian silicates by means of the electro-

magnet, Uie residual white gianules yield crystals of sodium chloride

when treated with hydrochloric acid, and minute radiating crystals of
gypsum when treated with sulphuric acid. It is probable, however,
that these reactions are i>roduced by the presence of zeolitic alteration

protlucts which the microscope shows to exist, but the exact nature of

which can not be made out.

The underlying syenitic rock (Xos. 73108 and 731G9, U.S.:N'.M.) is

a gray to pinkish, finely to coarsely crystalline granular rock, consist-

ing essentially of orthoclase and abundant spangles of black mica
readily dt-termiiuible by the unaided eye, wliile on closer inspection are

seen abundant small deep greenish needle-like crystals of pyroxene.

These last in forms not over one mm. broad l)y ten mm. in length.

In the thin section the rock is holocrystalliue granular, and the

feldspars so opaque and muddied that their optical properties are quite

obscure. They resemble the orthoclases of the older syenitic and
granitic rocks. Occasionally plagioclases occur, but which in nearly

every instance have gone over into a very light, almost colorless

decomposition product, at times almost wholly without action on
polarized light and recognizable as a i)seudomorphous substance by
their sharp crystalline oiitlines. The mica occurs in broad (five mm.)
patches made up of a large number of independent folia, none of which
show hexagonal outlines, and also in long (five to ten mm.) spangles

radiating in every direction. Under the microscope it is deep smoky
brown in color, strongly dichroic, and shows extinction angles measured
against the cleavage lines in cross sections as high as 8°. The folia

are olten crushed, bent, and distorted, and show between the plates

inclosuresof a finely granular colorless mineral aggregate, the nature of

which can not be made out.

The augitic mineral occurs in beautifully perfect ehmgated forms,

sometimes as much as ten mm. in length, as above noted. In the section

it is only faintly greenish in color, not perceptibly pleochroic and gives

extinction angles, c on c, as high as 41°. Although the prismatic faces

are well developed the terminations, so far as observed, are never per-

fect but often jagged and full of inclosures or even broken into several

disconnected pieces which, though extinguishing simultaneously, are
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separated from one another by narrow intervals of feldspathic ground-

mass. The usual prismatic cleavage is well developed.

Abundant long, needle-like light smoky crystals of apatite and the

usual scattering of iron ores are also present. Scattered throughout the

slide are numerous irregular, triangular, or occasionally, nearly rectan-

gular areas of a colorless, isotropic mineral, without cleavage and

traversed only by an irregular network of fracture lines along which a

faintly greenish chloritic alteration had set in. The microscope alone

proving insufficient for its exact determination, chemical means were

resorted to. The powdered rock, treated on a slide with concentrated

hydrochloric acid, shortly yielded abundant cubes of sodium chloride;

when boiled with the acid it also yielded a jelly. That the mineral

was not nepheline was indicated by its optical properties. A test was

therefore made for chlorine by warming the powder in a platinum

crucible with sulphuric acid and catching the fumes arising in a drop

of water suspended on the underside of a covered glass. Tested with

nitrate of silver this drop showed an unmistakably white cloud, prov-

ing beyond all doubt the presence of chlorine. The isotropic character

of the mineral, together with its gelatinization and property of yielding

sodium-chloride cubes with hydrochloric acid, and chlorine by the last

test, all seem to point conclusively to a mineral of the sodalite group.

Although I have spoken of the rock as granitic this structure does

not hold through all parts of the mass. Certain specimens (No. 38600,

U.S.N.M.) from near the upper contact, and from distant outcrops

(see p. 045), are fine grained and show in the thin section a groundmass

with a pronounced plumose or dendritic structure more nearly like

that of the trachytes.

Bulk analysis of this rock (No. 73169, U.S.N.M.) yielded me the

results given in column i, below. In column ii is shown the composi-

tion of a sodalite syenite from Square Butte, Montana, as given by

Liudgren.*
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Assuming that all the chlorine belongs to the socialite, the above
analysis indicates the rock to contain nearly six per cent of the mineral.

The composition of the two rocks just described, and their intimate

association even in widely separated areas, are peculiarly interesting-

in the present state of petrographic knowledge. It is evident that on
structurq^l grounds, such may be best classed with the lamprophyres,

tl;,ough they differ from any thus far described in many important par-

ticulars. This is eminently true with regard to the more basic one of

the two, and it seems impossible to give it a specific name without

coining one entirely new, a proceeding which, in my present frame of

mind, is quite objectionable. Considered as a lamprophyre it would
seem to stand distinct from the monchiquites as described by Prof.

Eosenbusch,* in the presence of a feldspathic rather than a glassy

base, though such a distinction can scarcely be considered an essential,

since such might result from merely slight differences in rates of cool-

ing. On purely chemical grounds it is further separated from this

group by the high percentages of silica and magnesia, and the fact

that the potash preponderates over the soda. From other members
of the lamproi)hyre group, as described by Cheiius,t Goller,| J. F.

Williams, § Harker,
||
Doss,1] and others, it differs in equally important

particulars. Its closest homologue so far as shown by existing litera-

ture, appears to be among the rocks forming the "exceptional dikes and
flows in the Absaroka range" of Wyoming, as described by Iddings,

and to which reference has been made above. These are regarded by
Professor Iddings as forming a part of a series "grading into the nor-

mal basalt of the region." So far as the Boulder Creek locality is

concerned, there is nothing to suggest any such transition. It is, how-

ever, very probable that a further comparison of these with the rocks

of Fort Ellis (p. 611), Cottonwood Canon (p. 666), Flathead Pass (p. 643),

and Horse Shoe Bend (p. 649) might throw more light on the subject.

Their general similarity in composition as well as association is cer-

tainly very suggestive.

At South Boulder the eruptives occur in the form of successive sheets

of which the lower is a compact hornblende andesite which is succeeded

by a semiglassy hypersthene andesite, and this, in its turn, by basalt

followed by a small sheet of rhyolite.

* Min. u. Pet. Mittheilnngen, 1890, p. 445.

t Neues Jahrbucli fiir Min., etc. ,1888, ii. Band, 1. Heft, p. 67.

\ Ibid., 1889, VI. Beilage-Band, p. 485.

§ Vol. II, Ann. Rep. xVrkausas Geological Survey. 1890.

11 Geological Magazine. May, 1890, p. 199.

11 Min. n. Pet. Mittlieilungen, XI. Baud, 1. Heft, p. 17.

Proc. if. M. 94 43





SCIENTIFIC RESULTS OF ' EXPLORATIONS BY THE U. S.

FISH COMMISSION STEAMER ALBATROSS.
[Published by permiasion of Hon. Marshall McDonald, Commissioner of Fisheries.]

No. XXXIV.—REPORT ON MOLLUSCA AND BRACHIOPODA DREDGED IN
DEEP WATER, CHIEFLY NEAR THE HAWAIIAN ISLANDS, WITH ILLUS-
TRATIONS OF HITHERTO UNFIGURED SPECIES FROM NORTHWEST
AMERICA.

By William Healey Ball,
Honorary Curator of the Department of Mollusks.

In the latter part of 1891 the Albatross was engaged in making
soundings between tlie coast of California and the Hawaiian Islands,

with the intention of obtaining a profile of the sea bottom for use in con-

nection with plans for laying a submarine telegraph cable. This work
was performed as rapidly as possible, and no delays made for dredging

or other work not strictly germane to the purpose of the voyage until

on approaching Honolulu the archibenthal plateau about the islands

was reached, and here, in between 300 and 400 fathoms, eight hauls of the

dredge were made, of which a table follows. Half a dozen small bottles,

containing mollusks and brachiopods, were received in 1892, and the

following account of their contents leads us to regret that more time

could not have been devoted to dredging.

The material obtained is not only very interesting, zoologically, but

wholly new, not a single species heretofore described, either from the

deep sea or from the Hawaiian Archipelago, being found among the

dredgings. A new subgenus of Pleurotomidse, the hithertounknown and
very interesting soft parts of a species of Muciroa, regarded as belonging

to the Verticordiidae, but now necessarily raised to family rank, sev-

eral new Brachiopods, etc., are among the material secured, and

described in the following pages. To these are added a few new species

from the northwest American coast, and a number of species described

briefly without figures in 1891 are now suitably illustrated.

TaMe of stations of U. S. Str. Albatross, near the Haioaiian Islands, December 3 to 6, 1S91.

Station.
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The " sand" revealed by so mucli of the bottom as adhered to several

of the si)eciiueus is wholly composed of organic debris, miuute frag-

ments of echinoderms, shells, corals, foraminifera, etc., in which small

particles of pearly shell counterfeit the appearance of mica. No
mineral matter of a purely inorganic character was detected.

Mollusks were received from all the stations except 3407 and 3-1:70.

Station 347G afforded eight species; station 3475, seven species; station

3472, four species; and the others two species each.

The Euciroa was obtained at live stations, one of the Pleurotomidse

at three stations, and the two species of Dentaliiim both, occurred at

stations 3475 and 3470.

As it seemed desirable to keep together the scanty data belonging to

to the Brachiopoda, rather than to scatter them through several papers,

the species obtained by the Albatross at several stations along the

eastern border of the Pacific, have been included with the others in

treating of that group.

Class GASTROPODA.

Genus SCAPHANDER Montfort.

Section BaccONiA, D all.

SCAPHANDER ALATUS, new species.

Plate XXVII, fig. 2.

Shell pure white, with a pale straw-colored epidermis, polished, punc-

tate, with a pervious axis; sculpture of faint lines of growth crossed by

numerous fine rows of punctures, with wider, pretty regular, inter-

spaces; behind the pillar-lip a few of these rows are so impressed as to

form grooves ; form of the shell ovate, attenuated in the posterior third

;

aperture as long as the shell, narrow behind, rounded in front; outer

lip shari), produced behind the immersed spire in an alate manner;

body with a thin wash of smooth pure white callus; pillar lip twisted

about a pervious axis, stout, thick, with a narrow groove behind its

anterior part, but no umbilical chink. Extreme length of shell 35,

maximum diameter 20 mm.
Station 3476, in 298 fathoms. No. 1071G1, U.S.N.M.

This species belongs to the section Bucconia, Dall. It is nearest

allied to the type of that section, S. nohilis, Verrill, from which it may
be at once discriminated by its more attenuated posterior third and

generally thicker shell and less inflated form, and by its alate outer*

lip. The gizzard plates are somewhat less distinctly quadrate than in

S. nohilis. The Challenger obtained west of Papua a species of this

g;roup, S. mundns, Watson,* which is very like S. nohilis, but can not be

confounded with the present species.

* Clialleuger Gastr., pi. xlviii, fig. 2.
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Subgenus Sabatia, B e I 1 a r d i.

SABATIA PUSTULOSA, new species.

Plate XXVI, fig. 10.

Shell solid, large, subpyriform, with wholly immersed spire and
granular callous body lip; surface polished, sculptured by deep, rather

wide, channeled grooves; punctate, but with the punctures overlapping

one another so that the line presents an annulate aspect. There are a

few intercalary, fine impunctate lines also. The form of the shell is

rather rounded, smaller posteriorly, with an obscure constriction about

the middle of the shell; apex dimpled, but imperforate; aperture

narrow behind, wide and rounded in front; outer lip thin, raised above
the apex, but hardly alate; inner lip thick, callous, with numerous
pustules, the axis barely pervious; pillar thick, pustular, its outer edge

high, with a groove behind it, but no umbilical chink. Extreme length

of shell, 33; maximum diameter, 20 mm.
Station 3472, in 295 fathoms, one dead and discolored specimen. Xo.

107012, U.S.N.M.

This species recalls the more inflated Scaphander 7iireus, Watson,
from near the Philippines, but is readily distinguished by its more
attenuated Bulla-like form. It may, when older, exhibit a more promi-

nent body callus than is shown by our specimen, the granuhition of

the pillar being much like that of adolescent specimens of Sabatia

bathymophilaj Dall, from the deeper waters of the Antilles.

Genus P L E U R O T M A, Lamarck.

PLEUROTOMA (DRILLIA) MICROSCELIDA, new species.

Shell with six or more whorls (all the specimens decollate), solid, white,

with an ashy pale-brown epidermis; aperture less than half the length

of the shell; suture distinct, not channeled; anal notch rather anterior,

about as deep as wide, sei)arated from the suture behind by a somewhat
excavated area; spiral sculpture ot, in front of the suture, a plain,

strong thread, in front of that three or four anteriorly diminishing

threads; the anal fasciole, contrary to the ordinary rule, projects, show-

ing two small distinct adjacent threads, which overrun and somewhat
nodulate numerous short abrupt peripheral wavelets; in front of the

fasciole three strong alternate with three feeble revolving threads, and
still in front of these six or eight small threads occupy the base; the

siphonal part is decorticated. The transverse sculpture is composed of

the peripheral wavelets before alluded to, which are rather close set

and about 21 in number, on the penultimate whorl; there is no other

transverse sculpture excei)t lines of growth, which are not very promi-

nent; aperture narrow, with a relatively wide canal; pillar solid, slen-

der, and somewhat twisted ; body not callous, and with no subsutural

callosity ; interior of aperture not lirate ; length of live (decollate) whorls,
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22; diameter of shell at posterior end of aperture, 8.5; length of aper-

ture, 9 mm.
Station 3475, in 351 fathoms. No. 127122, U.S.N.M.

This species has somewhat such a sculpture as the Antillean P. peri-

seelida, Dall, which is a much larger shell, and not a Drillia. The
most closely allied form I have seen is one dredged in 50 fathoms in

the harbor of Unalaska by the Albatross, but the latter is a shorter

and stouter and probably a smaller shell when adult. The specimens

of P. microscelida, though alive when collected, \tere much eroded, so

that the description has been made uj) from the patches of uninjured

surface. By an accident to the jar the alcohol had evaporated, and

only the shell remained when received, so that nothing can be said as

to the soft parts. It is probable, however, that the sj)ecies should be

referred to the genus Drillia.

Genus MANGILIA. Eisso.

Subgenus Pleurotomella, V err ill.

PLEUROTOMELLA GYPSINA, new species.

Plate XXX, fig. 10.

Shell small, subfusiform, moderately thick, white, covered with a

well-marked, unpolished brown epidermis; whorls six beside the

(decollate) nucleus, rapidly increasing; aperture slightly exceeding half

the total length; suture distinct, but not channeled or marked by any

elevated thread; upper portion of the whorl, directly in front of the

suture, somewhat excavated, forming a wide anal fasciole; spiral

sculpture of, near the suture, fine, low, flattish, close-set threads, which,

beyond the fasciole, are gradually more and more distant until, near

the canal, the interspaces are thrice as wide as the threads; the sculp-

ture, as usual, is stronger on the upper whorls; transverse sculpture of

fine, even lines of growth, and (on the last whorl about 26) small,

distinct, even, very oblique ribs, with slightly wider interspaces, begin-

ning strong, but hardly nodular at the anterior edge of the fasciole, and

becoming obsolete on the base; on the upper whorls they reach the

suture; the last whorl is much the largest, the aperture and canal

rather wide, the anal notch arched and shallow, the outer lip project-

ing below it; pillar lip but slightly callous, interior of the aperture

smooth; pillar straight, attenuated in front, the canal obliquely cut off

in front. Length of the shell, 23; width at the posterior angle of the

aperture, 8.5 mm.
Station 3475, in 351 fathoms. No. 107015, U.S.N.M.

The single specimen is a good deal eroded and has lost its nucleus.

The species is not unlike P. (jypsata, Watson, from 700 fathoms near

New Zealand, but that species has only fifteen ribs, which do not reach

the suture on the earlier whorls. There are no remains of the soft

parts, but the shell looks like a small Fleurotomella.
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PLEUROTOMELLA HAWAIIANA, new species.

Shell small, subfusiform, solid, polished, grayish white, with five or

more whorls; suture distiuct, the whorl in front of it somewhat
excavated and appressed; spiral sculpture present only on the base,

where it is faint, and on the pillar, where it is coarser, and composed
of obscure close-set spiral threads ; transverse sculpture near the apex
of a few wrinkles, which are visible on the upper part of the anal fasci-

cle, beginning at the suture, but these do not persist; the lines of

growth are not generally perceptible without a glass; on the shoulder

of the whorl are (on the last whorl about 17) numerous short oblique

riblets with equal or wider interspaces, little raised, almost like nodules

on the last whorl, but near the apex of the spire they are straighter,

and extend from the anterior border of the fasciole to the suture, grad-

ually becoming feebler as the shell grows ; aperture rather narrow, the

anal notch quite deep, reaching the suture above, while the lip below

is produced forward; the pillar is stout and strong, the canal straight

and rather shallow; length of (decollate) shell, 13; diameter of the last

whorl at the posterior angle of the aperture, 5; length of last whorl,

10 mm.
Station 3175, in 351 f^ithoms. :N"o. 107020, U.S.i^.M.

This shell recalls P. chariessa, Watson, but is much smaller and rela-

tively much more solid; the wrinkled subsutural band is absent and
the shell is suioother. P. chariessa is an Atlantic species, as far as yet

known. The single specimen obtained is somewhat broken; the form

of the outer lip is described above from the lines of growth. The
nucleus and probably a whorl or two more have been lost from the tip

of the spire.

? PLEUROTOMELLA CLIMACELLA, new species.

Plate XXXI, fig. 14.

Shell slender, small, of five or more (decollate) whorls, covered with

a pale straw-colored epidermis, underneath which the shell is porcel-

lanous or chalky white; form elongated, slightly constricted in front of

the suture, which, especially in the earlier whorls, is bordered by a

somewhat irregular nodulous elevated thread; spiral sculpture of sub-

equal flattened threads, with wider, irregular interspaces ; these threads

are coarser and more distant near the canal, and absent on the anal

fasciole; transverse sculpture of irregular, often prominent, lines of

growth, and thin, sharp, low, narrow, irregular riblets, with much wider

interspaces, more prevalent on the earlier whorls and more or less obso-

lete on the last; these ribs tend to nodnlate the shoulder and sutural

thread when present; aperture less than half the length of the shell,

rather narrow, with a wide, short canal, which is not, or but slightly,

recurved
;
pillar lip not callous, pillar obliquely truncate in front, rather

stout above; outer lip thin, not reflected, the anal notch almost obso-
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lete. Length of the shell (decollate), 18.5; diameter at the posterior

angle of the aperture, 6; length of the aperture, 8.5 mm.
Station 3475, in 351 fathoms. No. 127123, U.S.X.M.

Two somewhat eroded specimens were obtained, one of which con-

tained the dried remains of the animal, which could not be extracted.

There w^as no trace of any operculum, and the species can not there-

fore be referred to Bela^ while it lacks the deep sutural sinus of Daph-

nella. Its resemblance to certain Atlantic species of FleurotomeUa is

sufiScient to indicate the systematic place it should probably occupy.

The species is near Bela climalcis, Watson, but has a proportionally

longer ai erture and larger last whorl. It is quite likely that Watson's

species should be referred to the same group. Clionella quadrujjlex,

Watson, is nearly allied by the shell characters.

Spergo, new subgenus.

Shell large, thin, nearly destitute of sculpture, with an unrecurved

pillar, a short, wide, straight canal, a wide shallow emargination repre-

senting the anal notch, and generally feeble anal fasciole, except in the

very young; a sharp outer lip, unarmed aperture, and Sinusigera

nucleus.

Animal with the muzzle formed by a stout squarely truncated ros-

trum opening into a capacious pharynx, provided internally with a

degenerate proboscis not capable of extrusion beyond the oral orifice,

with a poison gland and a degenerate radula. Eyes present and func-

tional; tentacles low-seated, stout, and clavate; operculum absent;

dentition resembling that of Bela.

This form resembles Pleurotomella, Verrill, ft-om which it differs in the

character of the rostrum and pharynx, in the possession of eyes, in its

straight wide canal, and in having a feebler type of verge, anal notch

and fasciole.

SPERGO GLANDINIFORMIS, new species.

Plate XXIV, figs. 1, 2.

Shell large, slender, glandiniform, with a typical brown Sinusigera

nucleus of three and a half whorls, followed by eight normal whorls;

color pale madder brown, more or less zoned in harmony with lines of

growth, and with a peripheral and bas*l spiral paler band feebly indi-

cated; the pillar in the young stained with a darker brown, or pinkish

white in the full-grown shell; spire rather i)ointed, the apical whorls

sculptured with incised spiral grooves below the shoulder and with

numerous small oblique riblets over which the grooves run; the space

between the shoulder and the suture behind it slightly impressed,

smooth, or crossed by distant low sharp wrinkles, very narrow and not

corresponding to the jibs. All this sculpture becomes rapidly obsolete,

and on the greater i^art of the shell the sculi)ture is confined to silky
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lines of growth, faint traces of obscure spiral lines, and a few feeble

narrow threads on the base and canal under a pale thin epidermis. The
last whorl is compressed at the periphery, as in Glandina parallela,

giving the body whorl a subcylindric aspect; suture appressed; aper-

ture long, rather narrow, internally saiootli, and with very little callus

on the pillar or body; outer lip sharp, emarginate before and behind

and arched forward in the middle; ])illar obscurely thickened behind,

attenuated anteriorly, as long as the canal, straight, but slightly

twisted; canal and anal emargiiiation wide and shallow; length of an

adult. To ; of the aperture, 45 ; width of the shell at the posterior angle of

the ai)erture, 20 mm.; length of tlie tigured specimen, 45 mm.
Stations 3471, in 337; 3474, in 375; and 3476, 298 fathoms, southeast

P)f Honolulu. Nos. 107013, 107019, and 1071G0, TJ.S.N.M.

The animal is of a yellowish color, the columellar muscle attached

very deeply within tlie sliell. The foot is strong. In the alcoholic

specimen it is transversely wrinkled below, wrinkled and more or less

granose at the sides above, the posterior end obtusely jjointed; ante-

riorly it is wider, with the lateral angles produced and the anterior

margin double. The rostrum is quite peculiar, dilate, and squarely cut

off at the end, which exhibits a flat, circular face concentrically

wrinkled, with a very large rounded month, the edge of which is deeply

radially wrinkled, giving it a papillose aspect externally. The horizon-

tal line joining the bases of the tentacles will pass below the central axis

of the rostrum, which is also distinctly constricted behind the tentacles.

The surface of the rostrum is smooth, its dorsal line arched. The tenta-

cles are short, stout, transversely wrinkled, and distinctly larger distally.

There is a slight enlargement near their bases, where a small, black-

pigmented eyespot is clearly visible on both. There is no trace of an

oi>erculum or opercular lobe, nor anyepipodial processes. Eaising the

mantle, which has a slightly thickened, smooth edge, we find, rather

far back, the verge, which consists of a rather stout, recurved basal

l)0ition, above Avhich it is constricted, the remainder being more slen-

der, subcylindrical, slightly enlarged distally, but beyond this tapering

to a ])oint. The organ is smaller in proportion to the size of the ani-

mal than in most Pleurotomidre. Above, on the dome of the mantle, is

attached the rectum, with an evenly tapered adherent ternunation and

a longitudinally wrinkled subcylindrical lumen. To the leit of this the

mnciiKirous gland and kidney cover a broad strip of themantle. Farther

to the left we find a ctenidium composed of a single series of leaflets of

the ordinary type, succeeded on the left by a well developed Sprengel's

organ, as usual, of a dark-olive color. The siphon, which is closely

adjacent, is of very substantial tissue, with an external tinge of olive

brown. It presents nothing unusual.

Internally the anatomy offers several i)ointsof inierest. Within the

oral orifice is an immense " crop " or pharynx (22 unn. long in the speci-

men examined), which, from the deep longitudinal wrinkles of its sur-
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face, is evidently capable of being greatly distended. It lias a smooth,

rather tough, lining without any horny appendages, and is lubricated

by the discharge of several muciparous glands of rather small size.

Its inner end is abrupt, and at the left of the middle line is the open-

ing of the oesophagus, very much smaller than the pharynx in diame-

ter. The iiroboscis i)roper is very short (in spirits), only about one-sixth

as long as the pharynx, and therefore, unless capable of great exten-

sion in the living state, probably can not be extruded from the oral

opening. The pharynx of the specimen examined was partly filled with

a dark-greenish matter, apparently of a mucous character, which

showed no traces of organization, leading to the supposition that the

pharynx was adapted to the engorgement of large masses of proto-

plasmic matter rather than the pursuit of living animals of a higher

order, as in most Toxoglossa. The modification is analogous to that by

which Turcicula, a derivative from a phytophagous stock, has become

adapted to gorging itself witb large quantities of foraminifera, algse

being absent from its habitat. The tooth sac opens near the end of the

proboscis, but being filled with coagulated mucus, and extremely

reduced in size by degeneration, could not be discovered until the mass

was boiled in caustic potasb in the hope of finding some traces of teeth.

Tlie teeth are set regularly in a single row on each side of an

epithelial strip of rather horny (not chitinous) consistency, the points

of the teeth inclined obliquely inward and overlapping a little. The

width of the radula from base to base of the opposite teeth is y^g of

an inch. The length of the developed radula is about -^ of an inch.

There are forty or more developed teeth in each row, besides ten or

twelve undeveloped germs of teeth. The fully developed teeth are

2^0 of an inch in length and about one-fourth as wide as long. This,

for a creature over 4 inches long when extended, seems very minute.

The form of the teeth is much like that of Bela; they are sharply

pointed, translucent, and composed of a plate like the die for a steel

pen folded closely upon itself with a U-shaped section. The shaft is

set in a chitinous yellow socket, which is extended on the back of the

tooth so as to form a little hooked knob; opposite this many of the

teeth show a small sharp basal denticle. The anterior arm of the U is

shorter than the otlier and obliquely trimmed oft" toward the apex of

the fang. There is a well marked oval poison gland, about 2.5 mm.
long, with a slender duct folded twice upon itself, very tortuous, and

about 15 mm. long. Behind the proboscis the alimentary canal con-

tinues of moderate size for nearly a whorl, when there is an incon-

spicuous enlargement corresponding to a stomach, with its inner walls

longitudinally wrinkled and no marked pyloric curve. It contained

merely mucus, and resembled a slight enlargement of the esophagus

rather than a well diflerentiated stomach.

The upper portion of the animal could not be extracted from the

spire in spite of all efforts, and so great an advantage in this resiDCct is
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given by the deep insertion of the columellar muscle, I was unable to

withdraw any part of the animal in good condition until after cutting

into the penultimate whorl with a file and severing the muscle with a
fine scalpel. This is a very interesting form, evidently related to some
of Verrill's Fleurotomellce, but differing in important respects as may
be seen by the generic diagnosis. It should be remembered that

Verrill's type is P. pacMrdi, which differs considerably from most of

the sj^ecies afterwards referred to the group. An examination of speci-

mens of Pleurotomella agassizii, Verrill, showed tbat the oral opening
in that species did not markedly differ from other species of Pleuro-

tomidce and the tentacles were eyeless and cylindrical. The specimen

being a female, the forms of the verge, which often offer good charac-

ters, could not be compared, but Verrill describes it in P. packardi as

"very large and long, round, nearly cylindrical, except near the tij),

where it tapers; in alcoholic sj^ecimens it is nearly as thick as the neck,

from which it arises."* It will be observed that this description does

not accord closely with the characters in Spergo.

The shell figured is a young one with uneroded apex. It is less than

half the size of the largest collected, but was chosen for figuring

because it showed the characters more clearly.

SPEEGO DAPHNELLOIDES, new species.

Plate XXXI, fig. 11.

Shell small, thin, polished, with a pointed Simisigera nucleus of three

and a half whorls and six subsequent whorls; nucleus bright yellow

brown, often caducous, leaving the white internal callus to represent

it, which being molded on the interior of the nuclear whorls, is \)o\-

ished and smooth, while the original nucleus has oblique reticular

curved sculpture; sculpture much like that of S. glandini/onn is, but

having the whorls appressed at the suture lower on the antecedent

whorl, the riblets more prominent, less oblique, and higher on the whorl,

the fasciole more deeply impressed and its sculpture indicating a deeper

sinus, and the fine spiral grooving continuous and uniform over the

whole surface of the shell; whorls rounded, the last inflated with the

outer lip greatly i)roduced, as in Daphneila, and the sinus i)ronounced;

pillar straight, brown tinted, canal shallow, narrow; outer lip thin,

smooth and glassy within, sharp edged. Length of shell, 23; width at

the periphery of the last whorl, 10; length of last whorl, 17.5 ram.

Station 3476, in 298 fathoms. No. 107015a, U.S.K.M.

Two specimens of this pretty little shell were obtained, which have so

much the general color and surface of S. gland ini/orniis, that at first

they were passed over as the young of that species. When both came

to be studied carefully it was evident at once that they were distinct.

The present species is more acute, more drawn out in coil, and more

* Verrill, Trans. Conn. Acad., V, p. 454.
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rounded than tlie young of the other, and has none of its cylindrical

appearance.

The soft parts resembled those of S. glandimformis, though the ros-

tral disk was less conspicuous, but the eyes were very large and black,

and the tentacles placed low on the side of the head, as in that species.

The angles of the anterior edge of the foot were markedly produced.

It seems not unlilcely that Daphnella liviachta, Dall {Pleurotoma

{Defrancia) hormophora, Watson), from the deep water of the North

Atlantic, may be referable to the subgenus Spergo, as there is much sim-

ilarity in many of the conchological characters, as well as the absence

of an ojierculum and the presence of eyes.

Genus POLY NICE S, Montfort.

Subgenus Lunatia, Gray.

LUNATIA SANDWICHENSIS, new species.

Plate XXVI, fig. 8.

Shell small, thin, white, with a thin straw-colored epidermis and

about five whorls; surface polished, with faint spiral markings and fine

delicate lines of growth, which, between the shoulder of the whorl and

the suture behind it, are irregularly elevated into fine, sharp, oblique

wrinkles; suture appressed with a faint spiral impression in front of it;

form recalling in miniature that of Natica russa, Gould, or If. clausa,

Broderiij; whorls well rounded, slightly flattened in front of the suture;

aperture with a moderate callus on the body reaching, but not obscur-

ing, a narrow deep umbilicus. Height of shell, 15.7 ; maximum diameter,

15 mm.
Station 3476, in 298 fathoms, one dead specimen. No. 107017,

U.S.N.M.

Though this modest little species has no very marked characters, I

have compared it with all our deep-water species described or inedited,

and find none with which it can be united. The wrinkles are an inter-

esting feature, as they recall the grooves or wrinkles so frequently

found on typical species of Natica; but the umbilical characters show

that it must be referred to Lunatia, in the vicinity of L. gronlandica.

Genus MARGARITA, Leach.

Suligenus Solariklla, A. Adaius.

SOLAh'IELLA EETICULINA, new species.

Plate XXVI, fig'. 9.

• Shell thin, frosted-pearly white; depressed-C(mic,with a (lost) nucleus

and five subsequent whorls; suture inconspicuous, appressed, undu-

lated by the sculpture of the whorl upon which it is apjtlied; sculpture

of the spire very uniform, spiral sculpture of (on the upper whorls two or

three- and on the last whorl five) sharp, narrow, spiral ridges increasing
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in stieiigtli peripherally, and with much wider interspaces; on the base
are live more beside tlie umbilical carina. The peripheral ridge is the

highest and the suture is applied against it, the interspace below the
peripheral ridge is a little wider than the others; on the spire the trans-

verse sculpture comprises numerous obliquely radiating short ridges

which cross the spirals at regular intervals and extend more than half

way across the adjacent interspaces; these radii are not continuous

over any two spirals but alternate on the successive single spiral rid'ges,

rising to a sharp point where they cross, the upper series beginning

close to the suture; on the base the umbilical carina is marked by a
strap-like flat rib across which lie close-set rectangular knobs from
which radii extend continuously or nearly so to the outer basal spiral,

with an intercalary set of radii appearing somewhat irregularly as the

interspaces widen toward the periphery; inside the wide scalar umbil-

icus the radii are continued as vertical, close set lirte, only interrupted

by an obscure spiral ridge just below the internal sutural line; aper-

ture oblique, subquadrate, crenulated by the sculpture, the margins

sharp and thin, the body with a thin wash of callus, the throat pearly

and smooth where not angulated by the sculpture; the pillar lij) not

differentiated ; epidermis pale straw color, extremely thin with a slightly

silky luster; height of shell, 7; maximum diameter, 10; minor diameter,

8 mm.
Station 3475, in 351 fathoms; temperature 43° F. No. 127121, U.

S.KM.
The sculpture is something like that of Trochus illotus, Watson,* but

the form of the shell is different. It belongs to the group of T. ccglei's

Watson and SolarieUa actmopliora, Dall.

Genus E M A R G I N U L A, L a m a r c k.

EMARGINULA HAWAIIENSIS, new species.

Plate XXVI, tig. 7.

Shell large, thin, recurved conical, slightly wider behind than in front

;

of an ashy cream color, but probably white when fresh; nucleus lost;

apex small, recurved, pointed, somewhat laterally compressed; anterior

slope gently arched; posterior slope straight or possibly a little concave,

shorter than the anterior; outline of the base evenly rounded; sinus

narrow, one-fourth as long as the whole anterior slope, set in to the

right of the middle line of the shell, its limbs tending to approach

anteriorly; fasciole narrow, marked by close-set semicircular elevated

ripples, concave forward; sculpture of close, even, regularly distributed,

elevated threads, radiating from the apex with smaller intercalary

threads toward the margin ; these are crossed by even, regular, elevated

concentric lamella?, slightly nodulous at the intersections ; at the margin

of the shell the major radials are slightly more than a millimeter apart

* Challenger Gastr., pi. xvii, fig. 3c.
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from center to center; in the otber direction there are about three

concentric lamellae to a millimeter; interior of the shell smooth; an
obscure impressed rib marks the course of the fasciole; the margin is

slightly radially grooved in harmony with the external radial sculpture.

Length of the base, 23; width, 17; height of the shell, 11 mm.
Station 3473, in 313 fathoms. No. 107011, U.S.KM.
This sjiecies has a good deal such sculpture as Granopsis asturiana.,

Fischer, but the latter has the radii and concentric lines less elevated.

On the plane of the base the apex is 17 mm. behind the anterior margin.

Only one dead specimen was obtained.

Class SCAPHOPODA.

Genus DENTALIUM, Linutous.

DENTALIUM PHANEUM, new species.

Plate XXVI, fig. 1.

Shell rather thin, pale straw color, glistening, nearly straight, the

curve chiefly in the earlier third; the shell originally is smooth or with

few, feeble elevated lines, which in traversing the distance from the

apex to the aperture revolve one-fourth of a turn to the right; surface

marked by delicate annular lines of growth and longitudinally by about

twenty-five very fine, sharp, little-elevated threads, which are strongest

about the middle of the shell and more or less obsolete in front and
behind ; between these are faint obscure longitudinal strise ; both orifices

of the shell are simply circular, the anterior sharp-edged and a little

oblique. Length of the shell, 35; anterior diameter, 2.2; apical diam-

eter, 0.5; maximum deviation of the curve from achord drawn between

the ends, 3.2 mm.
Stations 3475 and 3476, in 351 and 298 fathoms. Nos. 107025 and

107026, U.S.N.M.

This species is perhaps most nearly allied to D. antillarum, Orbigny,

of the Antilles, a species which differs in its sharper and more numerous
ribs, which become more prominent toward the apex instead of obsolete.

Of Pacific species D. numerosum^ Dall, a form which occurs in very

deep water from the Gralapagos to California abundantly, has the most

general resemblance to the present species; but it grows to nearly

twice the length, and when closely examined is seen to have a sharply

pentagonal posterior section with a conspicuous ventral slit. D. numer-

osum is a somewhat straighter and longer shell than D. phaneum.

DENTALIUM COMPLEXUM, new species.

Plate XXVI, fig. 3.

Shell large, solid, thick, normally white ( ?), but discolored by sedi-

ments after death, so that the specimens received are a pale, rusty

brown; surface glossy, sharply grooved, with wider flat interspaces,

varying finer or coarser in different specimens; orifices circular, one
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specimen sliowiug indications of a wide, shallow ventral sinus at the
apex; shell little curved, and the sculpture shows no rotary tendency.

Length of shell, 78; diameter anteriorly, 8.5; posteriorly, 1.3; maximum
divergence from a chord connecting the extremities, 8.5 mm.

Stations 3472 and 3476, in 295 and 298 fathoms. Nos. 107022 and
107023, U.S.N.M.

This shell difl'ers from D. candidum, Jeffreys, by being more cylin-

drical and, so far as my present specimens go, without the long, slen-

der ventral slit of that species. From D. ceras, Watson, as figured, it

is distinguished by being straighter and less shar])ly sculptured, besides

being much larger, but Watson's specimens were young. With a few
specimens it is easy to seijarate species of i)e>«/«7«M?«, but if one has
numerous specimens from various kinds of bottom the difficulty

increases greatly. D. solidum', Yerrill; D. ceras, Watson, and D. candi-

dum, Jefi'reys, appear to merge into one another, yet individual speci-

mens appear very distinct when one has not a connecting series. The
present species, by its somewhat more cylindrical form, seems suffi-

ciently distinct to be named, but, with that exception, is very closely

related to the group of forms abo se enumerated.

All the specimens were dead, discolored, and occupied by annelid

tenants.

Class PELECYPODA.

Family Eucikoid^.

Genus EUCIKOA, Dall.

When first proposed,* this group was supposed to be sufficiently

distinct from Verticordia as defined in the text-books, but later t a

careful study of numerous species of Verticordia, including the type

species of that genus, led to the belief that it could at most form a

section of the older group, and as such it was included in my final

report. | It was only known from separated valves of the type species

V. {JE.) elegantissima, Dall, dredged in 300-750 fathoms in the Antilles.

Since then a related and very elegant species has been dredged in the

Indian Ocean by the Investigator, and has been described § by Wood-

Mason and Allcock under the name of Verticordia [Uuciroa) eburnea.
\\

I have now the pleasure of adding a third and very beautiful species

from the Pacific, which, being taken with the soft parts intact, ena-

bles me to complete my description of the group and establish it as

even more than generically separate from the typical Verticordia.

* Bull. Mus. Comp. Zool., v, pp. 61, 62, 1878.

t Op. cit., IX, p. 106, 1881.

t Op. cit., xii, pp. 196, 291, Sept., 1886.

§ Ann. Mag. N. H., Dec, 1891, p. 447, fig. 14.

II
Sowerby, overlooking this description and figure, redescribed this species under

the name of V. optima in Proc. Mai. See, Lond., i, p. 39, pi. v, fig. 3, Mar., 1894.
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It may be well to recall here tlie essential cliaracters of the anatomy

of the Verticordia aciiticostata, the type of tliat genus. It has two

siphoual opening's with their orifices fringed witli several rows of

papilhe; the anal siphon opens into a closed chamber, the tioor of

which is formed by a muscular fleshy septum imperforate except for the

passage of a short, stout, stopper like foot, around which the septum

fits closely; the lower surface of this septum is devoid of any append-

ages ; on each side of the foot lies, adnate upon its surface, a small

elongate triangular gill resembling one of the oral palpi of ordinary

pelecypods, but separated by some distance from the oral aperture.

This gill is without doubt functional as a ctenidium, but nniy be homol-

ogous with the posterior palpus (a view suggested by the presence of

palpi in Uuciroa), a possibility which requires further investigation; at

all events no other organ (unless it be the general surface of the septum

and branchial chamber) is present lor purposes of respiration. There

are no palpi about the mouth. The edges of the mantle are separated

oidy by a narrow opening sufficient to give i)assage to the foot. The

septum was homologized by me with the siphonal septum of ordlh^Ti-y

pelecypods, which was supposed to be extended forward to the visceral

mass as it is in Lopliocardium^ though in the latter genus the usual

functional gills are present.

In Euciroa the following differences may be noted: The opening

between the lobes of the mantle is ample, the foot laterally compressed,

though small, more nearly resembles the same organ in the average

pelecypod; both pairs of labial palps are present and free; while a sep-

tum exists, the posterior part of which is obviously formed by an exten-

sion forward of the siphonal septum, yet a large part of it is formed by

lamellar gills which extend backward from the visceral mass near the

mouth enclosing the foot, and have their edges connected with each

other on each side and with the tissue of the mantle laterally, so that,

as in Verticordia, a complete separation between the anal and the bran-

chial chamber is insured. These differences, which will be described in

full detail under the species about to be named, are quite sufficient to

justify the assignment of generic rank to the group sejiarated by me
under the name of Euciroa.

EUCIROA PACIFICA, new species.

Plate XXIII, figs. 2, 4; plate xxiv, ligs. 4, 5, 7, 8.

Shell rounded, inflated, solid, brilliantly pearly within, of a frosty dull

white externally, covered with a very thin pale brownish epidermis,

under which the shell is everywhere minutely granular and sculptured

with fine radiating lines of large, sometimes sharp-pointed and recurved,

granules, the rows being very close set posteriorly but with wider inter-

spaces toward the middle and anterior part of the valves; concentric

sculpture only of feeble incremental lines, visible chiefly near the basal

margin of the valves: beaks i)rominent, full, much 'incurved, anteriorly
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twisted; in tbe young shell a prominent thread radiates from tlie beak,
setting- off a posterior area over which the grannies do not have a dis-

tinct linear arrangement, but as the shell grows this thread becomes
obsolete, though the difference in the distribution of the grannies con-

tinues; internal surface of the valves polished, pearly, with obscure
radiating and some vermicular impressions, the internal margin of the

valves tinely grooved radially; nmscular impressions small, somewhat
obscure, the posterior larger; external ligament thin, short, hardly

functional; internal resilium short, strong, set obliquely under the dor-

sal margin and reenforced below by a calcareous lithodesma, thick, delti-

form, rounded below with a short, pointed process on each side behind;

there is a small, nearly smooth, deeply impressed lunule mostly attached

to the right valve, the margin here projecting, while in the left valve

a similar projection is so depressed as to pass for the most part below

the projection of the right valve and perform the fnnction of an anterior

lateral tooth ; the left valve behind the beak shows a long, almost linear,

dei)ression, which must be taken as the escutcheon, the most posterior

part of which passes below the margin of the right valve, while on the

^{\^Q of the latter, close to the resilium, is a small, little-elevated, nar-

row lateral tooth 5 in front of the resilium in the right valve is a large,

stout, pointed, recurved cardinal tooth arising from the valve under the-

lunule and hooking into a fnnicnlar cavity below the beak of the left

valve. Behind this in the left valve is a narrow little elevated cardinal,

easily mistaken for a raised edge of the cartilage pit, and serving to

defend the lithodesma from pressure by the right cardinal. Using c for

the cartilage and / for the lateral teeth, the Steiumann formula for the

hinge would be as follows: t>~iri;i,7yi~f,j though the laterals do iu:)t enter

actual sockets in the opposite valve. Ileight of the shell, 25; length,

28 ; diameter, 21 mm. A dead valve reaches a length of 38 and a height

of 35 mm.
Stations 3471, 3472, 3474, 3475, and 3476 in 295 to 375 fathoms; tem-

perature between 43° and 44° F. Nos. 107008, 107027, 107028, 107029,

107030, and 107031, U.S.:J^.M.

This fine species differs from E. ehurnea by its recurved, smaller, and

more delicate and more numerous grannies. It is more like E. eleuanf-

issima, from which it differs in the rounder form of the young shell

and in the full grown by its thinner and anteriorly more produced

valves. The minor details of the hinge, and the position of the pallial

and muscular impressions on the valve also serve, when carefully com-

pared, to discriminate the species.

The soft parts offer several i)oints of interest already alluded to.

The tissue, internal to the mantle and external to the viscera, espe-

cially on the ventral surface, is remarkably thick, almost jelly-like,

and full of connective fibers. The margin of the mantle appears

smooth and somewhat thickened by peripheral muscular fibers form-

Proc. i^. M. 94 44
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iug a band; witlnn tLe margin is a little elevated reduplication of the

inner layer, the edge of which appeared to be minutely papillose, and
wliich in life can probably be extended to several times its length as

preserved in spirit. In front the lobes are sei)arated in front of the

anterior adductor and continue distinct three-fourths of the way to

the incurrent siphon, when they are joined; around the oval area

occupied by the papillce about the siphonal orifices the border of the

mantle, dividing again, forms a thickened frame which is united in

front of the posterior adductor. The sides of the mantle in front of

the incurrent si])hon—below the middle line of the valves (drawn hori-

zontally) and on each side of the pedal opening forward to the vertical

of the anterior adductor—present rounded-triangular areas with their

apices anterior, whore the tissue of the numtle between the inner and
outer lamina? of each lobe is tliickened by the presence of a quantity

of columnar nmscular tissue perpendicular to the surfaces of the

lamin* and very uniformly distributed. These areas are crossed by
numerous branches (more or less bifurcated) given out by the pallial

nerve, and the outer face of the area thus modified is attached to the

valve, upon which it leaves somewhat vermicular surface markings.

Several longitudinal or radiating fibers or bands parallel to the

surface of the mantle are also observable by transmitted light, the

chief of which extend toward the base of the incurrent sii)hon or in

the direction of the anterior adductor. These masses of muscle have

no obvious function; they occupy the area of the radiating retractors

of the siphons in ordinary sinupalliuta^ but they are not connected

with the siphonal septum or the sphincter of the incurrent siphon and,

with few exceptions, the columnar fibers simply connect the inner and

outer laminai of the lobe of the mantle in which they are respectively

situated. Over the surface of the muscular mass near the median line

behind the commissure of the mantle edge is distributed a quantity of

glandular tissue which reaches up to and partly around the lower

portion of the sphincter of the branchial sijihon between the lamiucie of

the mantle lobe. The aggregation of glandular cells is so arranged as

to leave channels which lead toward the vicinity of the sphincter,

where they probably open to the surface, though I was not able to

detect the orifices. The internal face of the incurrent siphon is con-

centrically wrinkled by the contracted sphincter, which below seems

to merge with the pallial marginal band and above is overshadowed

by a broad, smooth siphonal septum. The orifice itself, as retracted,

from an internal point of view, presented a vertical smooth edged slit,

of which the margin projected internally to a marked degree. Exter-

nally the perisiphonal area is papillose, the papillie not seemingly

arranged in regular ranks, but the outer ones larger and the size dimin-

ishing focally toward each orifice. One papilla, larger than any of the

rest, is situated in the median line above the excurrent orifice, but there

is no medial ijapilla ventrally. The excurrent siphon, as usual, is
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smaller than tlie other, and its valve or orifice in the alcoholic speci-

men does not project internally; both are surrounded with about the

same relative amount of papillte, which seem to be of about the same
series of sizes for each orifice. The intestinal canal passes over the

posterior adductor and terminates near the excurrent siphon, internally,

but has no projecting free portion.

The outer lamina of the mantle when removed from the shell shows a
band of short fibers less than 2 mm. in length and diminishing down-
ward; they extend anteriorly from the mantle margin, and are disposed

over the space in front of the siphonal area from the adductor above
downward as for as the area extends. These are, without doubt, the
retractor muscles of tbe siphons, and correspond to the slight concave
curve below the adductor scar, which may be traced in the pallial

impression. The mantle is remarkable for its large blood sinuses, and
the pericardium is unusually large, as well as the ventricle of the heart.

The latter is a thin, semitranslucent pear-shaped sac, dorsal to the rec-

tum and not pierced by it. It is slightly asymmetrical, lying a little

more to the right on the median line. The auricles enter the base
laterally, being set off by a marked constriction, and are muscular and
of a darker color than the ventricle, apparently having a thin glandu-

lar coating. Laterally from each auricle a funicular muscular tube
extends to a capacious sinus in the wall of the mantle. There is a
single anterior aorta starting from tbe base of the ventricle. The peri-

cardium and its contents lie behind the cardinal teeth and beaks. The
visceral mass below tlie latter seems but moderately supplied with

hepatic lobules, and, superficially, exhibits the ramifications of the

ovary. The male glands are lower down and of a pale color. The foot

resembles that of Verticordia in being somewhat constricted above,

but is nmch more like that of the average pelecyiJod. It is pointed and
produced moderately in front, compressed, the lower part somewhat
keeled, the posterior more swollen, with a slight "heel," and no trace

of a byssal groove or gland. The retractor muscles of the foot form a

slender, solid cord below, which ascends and bifurcates behind the

middle of the shell and is attached on each side above the main body
of the adductor, but forms an almost indistinguishable part of the

same impression on the shell. The protractors, however, make sepa-

rate scars a little behind and above the anterior adductor scar.

Reversing the animal and sej)arating the lobes of the mantle, we
find the foot closely embraced above by the ctenidia, which extend

forward and are attached firmly to the mantle at their outer edges, and

anteriorly reach to a point close to and just outside of the ventral pair

of palpi. In looking down upon tbe reversed animal the most anterior

part of the ctenidia is concealed by the foot and palpi. Leaving a fuller

description of the gill until later, attention may be directed to the

parts about the mouth. Just behind the anterior adductor are

perceptible two or more jiouch like sacs on each side in front of the



692 DEEP WATER MOLLUSKS AXD BRACHIOrODS—DALL. vol.xvii.

dorsal paljnis, wliieh is more or less attaclied to this blister-like body.

On cutting the tissues so as to expose the parts it is seen that the

sacs form part of the dorsal palpi which are largely adnate upon the

posterior faces of the sacs, with the free extremity recurved and coiled

as in the figure.* The sacs when opened appear empty and thin

walled, resembling blood sinuses. The palpi are not distinctly cross

striated, but are more or less folded, like a book, upon themselves. The

ventral palpi are long, slender, and nearly smooth. Between the bases

of these projects a sort of lappet of cuticular tissue, broad, flatfish,

bifurcate behind and lying against, but not attached to, the anterior

edge of the upper part of the foot. Above it the mouth is visible as a

narrow slightly arcuate slit. I have not observed before anything

exactly corresponding to this lappet in any i)elecypod I have examined

or found mentioned in the literature. What the office of the sacs in

connection with the palpi may be I can not imagine, unlc s, when filled

with fluid, their contraction may erect the tissue of the palps.

The most interesting part of this investigation relates to thectenidia.

These resemble in construction the archaic gills of Yoldia, Solemya,

etc., with interesting differences. Behind they are firmly attached to

and continuous with the broad siphonal septum; on each side and in

front their outer edges are firmly soldered to the mantle. The inner

edges on each side of the foot are confluent near the base of insertion

and bordered by a smooth band of connective tissue which is closely

appressed to, but not organically connected with the foot, which passes

between them. These edges behind the foot, however, are united to

each other by delicate yet firm tissue not easily ruptured. Looking

down upon this surface, beside the median line of junction it is seen to

be marked by two im))resr;ed grooves on each side between which,

obliquely waved, extend the edges of closely api)ressed plate-like

lamelhie. On cutting the gills transversely it is found that these plates

present much the appearance of the same organs in Yoldia Umatula as

figured by Mitsukuri,! but with important differences. The fibrous

suspensory tissue, by which thectenidia are connected with the mantle,

forms a narrow band extending obliquely at an angle of 35° to 45° from

the vertical plane of the body, when it is perforated by a large vessel

running longitudinally. Morphologically below this, but actually

obliipiely outward, is a band of smooth tissue separating two sets of

lamellai. These lamelh\3 are not equal and symmetrical as in Nucula,

nor are they set at riglit angles to the stem of the gill, but trend

obliquely backward on each side like the vanes of a feather. The
outer set of lamelhie are wider from side to side and shorter verti-

cally than the inner set. The latter are separated by a narrow mem-
branous band irom a third set, forming an ascending or reflected

lamina, for which I was unable to detect any main blood vessel com-

parable to that of the main stem of the gill. The upper surface of

* Compare pi. xxiv, fig. 5, p.

+ Studies from Biol. Lub., Johns Hopkins Univ., ii, \)\. xix, fig. 11, 1882.
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T~4

the gill isfiiniislied with mimerous loiigitudiual muscular fibers, at about

eijiial distances apart,

Miiieli firmly connect the _ J

upperedgesot'thelamelhv.

The border of the inner

lamina where it lies

against the foot is defend-

ed, as above stated, by a

thin band of smooth tissue,

and where the plates join

this band their edges are

confluent. The same is

true of the edges of the

outer set where they im-

pinge upon the mantle.

The connection is very
brief and just at the ap-

pressed edge of the gill.

Each plate appears to

form a single blood sinus

or sac, as in XKCtda, with

numerous radiating mus-

cular fibers, as figured by

Mitsukuri m Yoldia (Tab.

cit.,tig. 11). The main sur-

face is composed of con-

spicuously cellular epithe-

lium, as in Nucula; the edges are abundantly ciliated. The plates

*Fignre 1. Microtomic section oi Eiiciroa pacifica, Dall. taken through the middle

of the foot, the lower part of the mantle lohes Ijeing omitted. From camera lucida

drawing from the original by J. C. McConnell, V-

1. Dorsal commissure of the mantle; II, II, blood sinuses connected with the

auricles of the heart ; III, the rectum ; IV, cavity of the nephridia ; V, V, reticulated

connective tissue ; VI, VI, direct outer limbs of the ctemdia ; YII, VII, inner reflected

lamina-, and YIII, VIII, .inner direct lamina? of the inner limb cut in a slightly oblique

section across the single plates; IX, IX, the palpi; X, the foot, more or less sur-

rounded by loose epithelial matter; XI, XI, lobes of the mantle; XII, XII, begin-

ning of the muscular region of the mantle lobes ; incomplete below.

Figure 1, A. Section of left ctenidium of CaUoeardia i^tearnsu, Dall, f.

A. XI, CaUoeardia, stem of the gill with bloodvessel; XII, inner direct and

reflected limb; XIII, outer direct and reflected limb in section.

Figure 1, B. Side view of left ctenidium of CaUoeardia stearnsii, showing outline

of the inner and outer limbs; the dotted line showing the limit to which the inner

reflected lamina of the inner limb rises on the side opposite that of the observer.

B. XIV, point where the ctenidium is attached to the siphonal septum ; XV, ven-

tral extreme of the inner direct limb; XVI, outline of the outer direct and reflected

limb; the inner reflected lamina? on the side next the body rises to the height indi-

cated by the dotted line. The single plates of which the gill-mass is composed are

not indicated.

Fig. 1.

MICROTOMIC SECTIONS OF EUCIROA PACIFICA AND
CALLOCARDIA STEAENSII *
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are distinctly inarginated, as in Nnciila, but are connected together

by small i^atches of what appeared to be fibrous tissue, wliich proves

to be interlocked giant cilia (see fig. 2, yi). Owing to the oblique

manner in which the plates are set on the stem, and the manner
in which they are tied together, it is difficult to get a section which

will show the whdle face of any single lamella and determine exactly

how many ciliary bridges exist to each i)late, but the distal margins

of the plates were free from each other for some little distance

inward. The outer edges of the lamelhe appeared to be furnished with

a small (urcular band of muscular fibers by which the periphery might

be contracted, but no rigid chitinous framework could be detected.

Along the channels between the series of plates were accumulations of

dark-colored organic granules, indicating that the ctenidia perform the

function of collecting food material.

After using a low-power lens in dissecting in the ordinary way,

serial sections with the microtome, after hardening and staining, were

resorted to, in or-

der to get at the

structure of these

and other organs.

Dr. Gray, micro-

scopist of the
Army Medical
Museum, kindly

undertook the
manii^ulation ad
mounting. It was
found that the

processes requir-

ed, as preliminary

to sectionizing,
F'g- 2- were destructive

MICROTOMir SECTION OF PORTIONS OF THE GILL OF ETCIROA PACIFICA.* Ot UiaUy dCllCate

features which
with the dissecting microscope are easily observed in fresh mate-

rial. On the other hand, the sections (shriveled and distorted as

they are, compared with fresh specimens) exhibited a number of

* Figure 2; sectiou of the plates of the inner reflected lamina of the gill of Eiiciroa

pacified, greatly enlarged, from microtomic sectiou at a tangent to the anterior sur-

face of the posterior adductor, camera lucida drawing by J. C. McCounell.

I, II, combined plates at the point of reflection, defective above; III, IV, mass of

connective tissue, etc., forming the junction of the right and left ctenidia behind

tl e foot; V, V, V, plates which have been torn by the knife in cutting, simulating

vascular connections ; VI, giant cilia connecting the plates distally ; VII, VIII, plates

connected l)y a true vascular junction.

For a proper conception of the real relation of the parts before shriveling by the

staining process, the reader should refer to pi. xxiii, fig. 2.

I
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points of structure which were not observable otherwise. It is

evideut that both methods are required for complete results. In the

present instance, in examining the gills in water with low power^, it

was observed that the clo?e set oblique plates, or himellfe, are connected

at their dorsal edges by a delicate series of connective fibers running

in an antero posterior direction and recalling the threads which connect

the dorsal edges of the laminte in Poromya, but more numerous, and
laterally, near the attachment to the mantle, forming a sort of fascia, or

layer of fibres. Beside this, the dorsal portion of the plates near the

arterial stem of the gill show a few reticulations carrying blood vessels,

and a good many which appeared purely fibrous. The vascular con-

nectives, except close to the stem as above mentioned, were not observed,

though here and there a fibrous link united the faces of two i^lates

near their dorsal margins, but without any regularity of situation or

succession. The arterial stem, which anteriorly has a roughly trian-

gular section, near the i)Osterior ends of the gills is produced vertically,

so that the short laterally extended plates of this part of the gill, instead

of hanging below the stem, are projected from its opposite sides, and
are not all of the same vertical width. This appeared very clearly in

the microtomic sections, in which, however, no trace of the longitudinal

dorsal fibers could be recognized, the latter having been apparently

destroyed by the contraction induced by chemical treatment used in

staining, with many other more delicate features. The sections there-

fore show the lamella} as more isolated than they are in reality, except

near their ventral edges, where they are bordered by a narrow band of

giant cilia, which interlock between the plates, thus holding the ventral

margins quite firmly together. These junctions were well shown in the

sections, and also, though less clearly, the distal margins of the plates

sho^ved i)atches of smaller cilia, not continuous with the band above,

but projecting into the peripedal cavity, and doubtless serving, as in

other pelecypods, the purpose of collecting and propelling grains of

edible matter toward the mouth.

The nei^hridia lie below the pericardium and are distinctly limited

by the connective tissue made up of a radial network of fibers which

constitutes the lamina to which the outer edges of the gills are attached.

The nephridia have a common cavity (fig. 1, iv) more or less occupied by
thin folds of very delicate tissue of a more or less glandular nature, upon
and around which are clustered large numbers of spherical nucleated

or concentric concretions similar to those already described in Lyonsiella

and other Anatinacjea. These concretions stain deeply and are very

varied in size, the largest exceeding any of those noticed in HaUcardia.

The nephridia do not extend laterally into the lobes of the mantle as

they do in HaUcardia.

The character of the gills above described is such that it seems not

unreasonable to regard them as intermediate between the foliobranchiate

gills of such a mollusk as Solemya and the plicated reticulate gills of a

more modern type of bivalves, such as Lyonsiella or HaUcardia. They
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are neither typically foliobraucbiate nor normally reticulate. Hitherto

those who would separate the iilibranchs ordinally from the modern

reticulate forms have been oblig'ed to institute an intermediate order,

"pseudo lamellibranchs," to receive those pelecypods with a "fili-

brauchiate" organization which i)ersist in developing reticulate gills.

The evidence of the ancestry of the lilibranchiate types afforded by

l)aleontology is sufficiently weighty to show how artificial is any such

arrangement, and how little in accord with the pliylogeny of the forms

concerned. But while the transition between the lilibrauchiate and

reticulate gills has always been sufficiently obvious, there has been a

A^ery marked gap between the foliobranchs and any of the others. This

the present type does something to bridge, or, at least, to indicate how
it might be and probably was bridged in the past. It adds something

also to the testimony for archaicismin the Anomalodesmacea which the

present writer, in conformity with paleontological evidence, has pointed

out.

After the above was written the writer was unexpectedly enabled to

examine the gill in two species of Caliocarclict^ dredged in the Pacific

Ocean by the Albatross oft' the coast of Central America, in about 400

lathoms. Contrary to the known Cardmmlike type of reticulate gill

which characterizes the shallow water Isocardia (with which Callo-

cardia has hitherto been associated as a subgenus), the ctenidium

proves to be even nearer to the typical foliobranch gill (such as that

of Solemya) than is the gill of Enciroa. The single ctenidium in Callo-

cardia stearnsii, Dall, is composed of the central stem and two sets of

ribbon-like lamellte, which spriag from either side. These lamelhie

are thick and fleshy (relatively to their size), and are attached to each

otlier at their proximal ends by the common adhesion to the stem, and

at their distal ends by a narrow fibrous strip, which may i)0ssibly

contain a vascular channel, but did not show any in the present condi-

tion of the specimens. There are indications of a lateral band of

cilia; at all events, the edges of the lamelhe are distinctly marginate

and yet not organically connected. The inner limb of the ctenidium

is much the larger, rounded triangular in outline and with a bluntly

rounded keel below, the distal portion of the mass of lamellae being

reflected and closely appressed to the direct limb, and reaching upward
about two-thirds of the way from the point of reflection to the arterial

stem. The outer limb is very much smaller than the inner one, but
has the reflected part longer and larger than the direct, so that the

dorsal edge of the reflected portion extends toward the middle line of

the body over the stem, covering the dorsal edge of the direct part.

(See figure 1, a, b.)

The shell of Callocardia closes so tightly that the preservative used
had penetrated slowly and the si)ecimens are not in a condition to use
for sections. It (!an be i)ositively stated, however, that there are neither

fibrous nor vascular connectives between the laniell.i', except as above
mentioned, and the chief difference between the ctenidium of Callo-

cardia and that of Solemya is obviously that the lamellae are united by
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a narrow band distally and reflected in tlie former, while they are com-

paratively free and not reflected in tlie latter. It may be added that

the entire ctenidium is solid and fleshy as in Xiicula, and when lifted

separates from the body in a single mass. The two ctenidia are united

to the siphonal septum behind the foot, but not to each other, so there

is no complete anal chamber. The palps in Callocardla are verj' small,

the fo )t is flattened and solelike below anteriorly and rounded behind.

The sij>lions are complete and papillose, longer than in Isocardia, but
still short.

The discovery of this type may be said to practically complete the

series uniting the foliobranch with the reticulate gill and give tlie quietus

to the classiflcation based solely on the divergencies of the ctenidia.

It can hardly be doubted that the gills of -E/wctroa are, represented

by the degenerate small gill of Verticordia acuticostato, as formerly

described by me. It seems possible, as will ai)pear under the next

species, that the fleshy septum of the so-called Septibranchia may be

partly a modiflcation of such an inwardly-directed lamina of the mantle

as in Euciroa lies below the visceral mass; and in Halicardia has free

edges; Avhich in Euciroa is merely connective, but in Halicardia con-

tains an extension of the nephridia. What part in Verticordia the

siphonal sex)tum plays remains to be decided by further researches,

but it also contributes more or less extensively to the total septum.

Geologically the Verticordiidcc are an ancient group, and the fossil

PecchioUa would seem to be very nearly related to Euciroa. At all

events the latter, in its dorsal heart not i^ierced by the rectum, its single

aorta, and archaic type of gills, adds r; very interesting- member to the

small list of pelecypods of varying affinity, which retain in their organ-

ization indisputable traces of archaic origin.

In this connection I was led to examine the following species, also

di edged by the Albatross, but on the northeastern coast of the United

States, a specimen of which recently came into my possession. Owing
to its large size the characters of this mollusk are very plain and
unmistakable. Hoping to obtain some light on the vexed question of

the origin of the fleshy septum of Verticordia, I examined it with a

good deal of interest, and found, as will be seen, a type of septum
which seems wholly distinct from either of those hitherto described.

The species referred by its describer to Mytilimeria and by the writer

to Verticordia s. s., must evidently form the type of a new genus.

Geuus HALICARDIA, Da 11.

HALICARDIA FLEXUOSA, Venill aad Smith.

Plate xxiii, figs. 1, 3, 5, 6; plate xxiv, fig. 3.

MytUimena flexuosa, Vehiull and Smith, Trans. Conn. Acad., v., 567, pi. 58, fig.

38; Am. Journ. Sci., xxii, 1881, p. 302; Trans. Conn. Acad,, vi, 1884, p. 258.

Verticordia flexuosa, Dall, Blake Pelecypoda, Bull. Mus. Comp. Zool., xii, p. 286,

Sept., 1886.

The specimen was dredged east of Georges Bank, in the Gulf of

Maine, in 677 fathoms, brown sand; bottom temperature, 39° F., by the
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U. S. Fish Commission in 1885. The shell measured 45 mm. wide and

high by 30 mm. long. No. 50785, U.S.]S'.M.

The shell is wide and angular, resembling a large JTemicardinm^ with

a granular ashy-white or pale brown granulose surface, showing taint

traces of radiating ridges. The hinge is obsolete, an obscure swelling

represents the sublunular tootli in the right valve and a still feebler

one in the left valve. In Euciroa the lel't portion of the lunule is the

most prominent; in Jlalicardia the opposite is the case. The litho-

desiiia is an asymiiietrical slender, solid, shelly arch, with the right limb

decidedly longer than the left one. The inner mnrgin of the shell is

smooth, the valves are a very trifle unequal and shut closely.

To facilitate comparison the characters of the soft parts are given

in the same prder as under Eneiroa.

The mantle, in its thickness and consistency, resembles that of

Uuoiroa. Its margin is thick and solid, and the inner ridge more dis-

tinctly papillose tlian in Euciroa^ but not conspicuously so. The lobes

of the mantle are first separated in front of the middle of the anterior

adductor and continue so, backward, about halfway to tlie si[)hon,

thus leaving a shorter pedal opeiung than in Euciroa. The tlii(;kene(l

mantle-edge IVames the perisi])honal area, and its two sides are united

above and a little in front of the i)osterior adductor. In the lobes of

the mantle behind the siphon there is nothing corresponding to the

mus(;ular areas of Euciroa. The siphons recall those of Poromya. The
excurrent siphon is small, sliort, suironnded by insignidcant granular

papillai irregularly distributed sparsely over the perisiphonal surface;

a single larger but still very small papilla is visible in the median lino

above the si[)hon, and distant half the diameter of the orifice. The
edges of the siphon are thin and entire; between it aiul the incurrent

siphon the surface of the perisiphonal area is finely granular and some-

what impressed. The branchial siphon is enormous, its longest diam-

eter externally about one-sixth the total cir'cuiiiferen(;e of the mantle.

It is surrounded by a single row of long, strong tentacular processes,

flatfened on their inner faces, rounded and inflated outwardly, and
covered with a distinctly granular epithelium. There are fourteen on

each side, and one in the median line above, not differing from the rest.

Externally these tentacles (as contracted in alcohol) areas long as one-

fifth the greatest diameter of the whole siphon, and arc of nearly efpial

size aiul length. They are surrounded by a cingiilum rising from the

perisi])honal area elevated and constricted; from within, the wall of

the .si])hon is seen to be formed by paralhd cylindical prominences

which (;ontinue the tentacula forward to the base of the si|)honal tube.

The sii)honal valve is circular, broad, and with a thin edge finely

creiuilated. The valve occupies the base of the siphon like a perfo-

rated diai)hragm, and does not project inward. Above it thesiphonal

sei)tum is narrow, smooth, and a little jyrodnced forward in the median
line. There is no special set of muscular libers inserted upon the valve
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for tlio rotiaction of tlio siphons; this ia doubtless porformcd by tbo

contrat'tibty of tlio thick iiiid wide imiscidar manth'i <}(\iXi\ The iniiiido,

owinji" to its thickness, altoi'ds abundiint space Ibi" blood .sinuses, bub

they are less niai'lciMl than in Euciroa. 'V\n\ pericardiuui, i)r()portion-

ally, is much sniallcr than in Euciroa, and llie ventrielo of the heart is

rcdtu'cd to a small, r<)und<Ml tiianuular body, which is |)erlbiatcd by

the rectum, j^'ives oil" an antcM-ior aoria and (wo une»pial lateral auricles,

cither of which is as lar^'c or larucr than (h(^ heart ilscH", and the rifj;ht

auricle distinctly hM\ii(u- than the<»(her. The position of the pi^ricar-

dium with respect to the hinge is about the same in both ji'cniMai.

Below and around it, occupying a very huf>'o part of the upi)er portion

of the visceral mass, is the ovary, easily diseiiuunated from adjacent

structures by its deep purple color, ^''his is due, iu)t to the ovary itself,

apparenlly, but lo the ]Meseuce of tlni nephridium nu)r(^ or less closely

iuterrauulied wilh i(. A section of (lu^ latter Just behind the jterioar-

dium shows that 'it occupies, not only nearly the whole space between

the dome of the nnintle and (he roof of (he anal chamber, but cxtendH

on (^ach sidiMlownward, occupyiuj;" tlu^ lateral walls as well as (lui roof,

ami is (hen produced inward from the nninlh^ asai thick, h)nj;itudiiuilly

])licate, and variously recurv<'d laininai, Ibiiniui; (Mpially partoftln^ lloor

of the a,nal chamber (into which its IVci^ e<lges pi'oject) and of the roof

of the i>eri pedal or branchial chandx'r. It ( Inis (unit ribntcs (o form

aibou(. half (Im^ septum between the two chambers, and, unless the

ih^shy S(>|)(um of (lie (ypical VrrtivordUf. proves on reexaminalion (o be

of this cliaiiicler, we ha.ve In^re an e\am|)Ie of an unexpeeb'd and
wholly new element <'outribut in;;- t<t tln^ building;- up of tliat^ part- of (,lie

orjiiuiizaiJon. Inves(i<;a(iou shows (hat an a/ualogous but less conspic-

uous instaiMie may be found in sonu^ sjiocies of IjyonsUilK.

lulcninUly tin' ue|)hi'idium is in-epjularly cavernous in its thicker par(s,

tiiiversed by mul(i(udinous columnar (ilx^rs covered with a- j;landular

eiulodu'lium. Where the walls of (he organ ar«^ close (ogethei' as (hey

are laterally, and in the recurved landna., the (ibers run almost direcdy

from one wall to (he- other. In (Ik^ thicker portion they pass radially

in every dir<^ct ion. '^IMus substance of (heovarian gland is wlii( ish, and
from its surface ]U'ojeet- in various stages of protrusion ainl peduneuia-

tion (he growing ova., which arc externally smoodi and opa((iM', but in

tlie free ripe ova, are covered with a thin, perfectly trans|)arcint layer.

The n(q)hridia,, or organs of llojaniis, eaipc^t much of the p(^ri|dieral

and part of the inteinal surface widi a, rich deep purple glamlular

tissue, giving rise to multitudes of circidar, somewhaX compressed, cal-

careous granuh's, which, by trausmi(,(cd light, appear of a. rich amber
color with a strongly mark(Hl nucleus. Tlui ova are discharged in largo

lunubers into the anal chaMd)er, where they lie immersed in a trans-

pjirent glairy mucus, which does not seem to be alf<'(',ted by wat(T. I was
unable to (ind any eggs which showed signs of segmentadon. The walls

of the laminar portion of the Jiephridia arc doid^le, exteinally smooth,
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and show tlie marbled whitish and purple coloration of the interior.

The purple matter tinges fresh water of a yellowish amber (;olor.

The anterior portion of the foot resembles that of Euciroa^ and it

shows a small b3^ssal groove, from which an extremely slender byssal

thread or two proceeds, and was observed by Verrill. But behind the

byssal groove, on the median line of the visceral mass, is produced a

thin, compressed, fin-like body, which I propose to name the opistho-

podium, and which in life may be nearly flat vertically, but in alcohol

is so contracted as to cockle the distal margin, giving the organ a

peculiar asi)ect, entirely unlike that of any pelecypod foot I have ever

examined, and strikingly like a tin. Something analogous was described

by Owen in rholadomya. The retractors of the foot are "double on

each side for more than half their length. The attachment is behind

and somewhat separated from the anterior adductor in the case of the

protractors, while the retractor scar touches the upper angle of the

posterior adductor.

On sei)aratingthe mantle lobes and examining theroof of theperipedal

cavity we observe a large visceral cone of oblong section, at the anterior

lower extremity of which is the functional foot, while behind the latter

is the fin like expansion I have already referred to. Closely embracing

thebaseof the iiedo-visceral cone, and extending forward to the mantle

at the sides of the month, partly covered by the free edges of the palpi,

and backward to the siphonal septum, are the ctenidia. These are the

morphological equivalents of a single gill stem on each side, with lateral

expansions; on the one hand closely appressed to the side of the foot,

on the other to the lower face of the longitudinally plicate inwardly

extended nephridial lamina. The stem containing the main venous

trunk is not perceptible from below, except under magnification, when
a parting between the surface crenulations of each lateral portion is

visible, but very inconspicuous. The whole of the gill except the stem

is of extreme thinness, like a canopy of lace, and the portions on each

side of the stem are full and irregularly penduloug. There is no verti-

cal gill lamina, but the canopy, between its attached edges, bulges

downward in an irregular longitudinal j^rominence, as if not drawn suf-

ficiently taut. By careful scrutiny on the prominence corresponding

to the inner lamina a very slender longitudinal raphe may be detected,

probably corres]ionding to the morphologically lower edge of the inner

reflected lamina of the gill in normal ctenidia. On the outer promi-

nence corresponding to the outer lamina there is no raphe. The lower

or respiratory surface of the gill resembles in miniature that of the

so called Turkish bath towel, the transverse lamelhe being disposed

in rather regular zigzag, extremely minute, elevated bauds, frequently

interrupted, but often continuous across the whole lamina. The edge
next the foot is defended by a narrow membranous margin, which is

firmly attached to the mednin line of the foot behind, but only closely

appressed elsewhere. The stem of each gill curves round behind the
foot about midway of the ctenidial surface, and the two are joined in
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the median line, recurving to tlie point of attachment to the foot, thus

showing that the gill, if normal, would not be attached (as in so many
cases it is) to the siphonal septum, but to the foot. The structure of

the gill comprises large lateral branches, given out from the sides of

the stem at intervals (which grow smaller posteriorly); below these are

close-setsmallerlongitudinal tubes extending from one end to the other,

below which again is a reticulate surface of cellular epithelium, from

which are given out the very narrow, zigzag, transverse lamellne

already referred to, hardly projecting from the epithelial carpet. The
portions corresponding to the outer lamina of each gill are more bellied

downward than the inner lamina, but both are otherwise alike in

tenuity and structure, except for the presence of the raphe on the

inner one.

The oral palpi are thin, muscular, and smooth, except for wrinkles

radially directed toward the periphery from the mouth, but the surface

is not regularly striated. The palps are continuous in the median line

above and below and adnate to the surface of the mantle except at the

extreme edge above and partially to the front edge of the visceral mass
below. The absence of the regular channels on the gills and of stri-

ations on the palps leads to the inference that the ciliary action of

the gill surface plays a smaller part in the collection of food in this

form than in ordinary pelecypods. There is nothing corresponding to

the peculiar bifid lappet noted in Euciroa.

Serial stained sections of a part of this specimen, including the outer

limb and stem of the left ctenidium,the free, infolded lamina, and part

of the mantle lobe above and below the point from which the lamina

is given off inwardly, show that, in staining, the connective and
glandular tissue of the mantle aud nephridium contract out of all pro-

portion to the denser tissues of the gill, foot, muscles, etc. The dtli-

cate columnar libers transverse to the lumen of the nephridium are

almost wholly lost, ruptured, or distorted out of recognition. By way
of compensation, however, the sections showed conclusively that the

free lamina, though connected with the outer edge of the gill, is abso-

lutely distinct from it organically, and is continuous with aud an undi-

vided part of the tissues of the mantle lobe from which it springs.

The ramification of the nephridium, which extends between the walls

of the mantle and out into the lamina, does not extend ventrally

between the mantle walls below the point where the lamina arises.

The space below this point, between the walls of the mantle, is filled

with connective tissue. The nephridial concretions, wdiich are abun-

dant in the recesses of the gland, are apparently of two sorts. One,
which was noticed before the sections were made, is translucent, pale,

or brownish and stains feebly. The other sort in the fresh animal has

a more purple color, is more deeply embedded in the glandular epithe-

lium, and, in the sections, stains black. The presence of tree ova in

the cavities of the nephridium I am unable to account for, but is uude-
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niable. None of them seems to have undergoue segmentation. The
orifices of the genital glands are situated on the surface of the visceral

mass, close to but not coalescent with each other, a pair on each side

symmetrically above the opisthopodium. A large number of ova existed

in the suprabranchial chamber, embedded ia a large mass of transpar-

ent jelly, the office of which may be surmised to be their retention in

the chamber during the ejection of water from the anal siphon. The
ovary is distributed rather superficially anterior to aud outside of the

nephridial mass. The ova are spherical, covered with a transparent

layer of epithelium distinctly pedunculated at the point where it sepa-

rates from the ovary, but which is soon lost. The eggs are relatively

large and i:)erfectly visible to the naked eye. In the si^ecimeu the

contents had been hardened and whitened by the alcohol, but showed

no indications of segmentation. The jelly-like mass in which they

were embedded after leaving the ovary was very posterior, gathered in

and over the folds of the mantle lamina, chiefly on each side of the

opening of the anal siphon, and not at all over the dorsal surface of the

gills. Some of the jelly was taken out and put in a receptacle full of

water, where strong currents of water directed upon it with a small

syringe failed to dislodge the ova. This explains how, in species which

incubate the eggs in the anal chamber, they may be retained there

when the water in the chamber is exjielled, a matter which otherwise

would be something of a puzzle.

The differences between this genus and Euciroa and Verticordia are

sufficiently conspicuous. No doubt the relation is more close with

LyonsieUa. If the thick fleshy imperforate septum of Verticordia is in

any way homologous with the reflected nephridial himma oH HaUcardia,

the relationship might be regarded as quite close. But the impres-

sion derived from the dissectiou of Verticordia acuticostata was that

the septum there is an extension of the siphonal septum. 1 have
endeavored without success hitherto to obtain another si^ecimen of

Verticordia acuticostata for the purpose of making microtomic sections

which would probably settle the question. The most important result

of these comparisons at present is the light it throws on the muta-

bility of the breathing organs within relatively narrow systematic

limits. No one who has studied many of the recent and fossil Verti-

cordiidce can doubt that the three genera above mentioned are related,

and descended from the same ancestral stock. Yet we find in one an
archaic lamellar gill, in the second, a fleshy septum and a degenerate
adnate gill, and in the third a gill which, morphologicnlly, is homo-
logous with the gill of Anatinacea, but here is specialized in a way to

wiiich no parallel is yet known, and with a septum partly made up of a

reflected nephridial lamina. Is the result of the presentation of these

facts to be the creation of three alleged "orders," or the recognition of

the nuitability of an organ which never should have been used as a

sole basis for the higher systematic divisions? I believe the latter to
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be the true answer, whatever the morphological equivalents of the

septum may prove to be in any given case. The proposed order '^ Scp-

tibranchia^^ seems to me founded merely on extreme specialization of

organs which may be expected to vary almost infinitely and of which

the intermediate and connecting stages will probably be found fully

exemplified in the various genera of Anatinacea when exhaustively

investigated. Toward that desirable state of our knowledge the

preceding notes will contribute data of imjiortance.

Geuiis LYONSIELLA, Sara.

LYONSIELLA ALASKANA, new species.

Plate XXV, fig. 2.

Shell thin, large for the genns, inequilateral, the anterior end shorter

and more vertical, the posterior end more rounded; covered with a pale,

yellow, silky epidermis considerably infolded around the margins of

the valves; sculpture of fine, distant, radiating, elevated threads about

half a millimeter apart near the margin; the interspaces crossed by
silky lines of growth which are occasionally emphasized as if at rest-

ing stages of growth; interior faintly pearly; hinge line edentulous,

with a large lithodesma shaped like a flattened shell of Vaginella, with

a deep sinus in the wider (posterior) end; beaks moderately prominent,

much incurved; lunule larger on the right valve, small, heart-shai^ed,

polished; a narrow polished strip on the posterior dorsal edge of the

valves may represent an escutcheon. Length of shell, 24; height, 24;

diameter, 16 mm.
Station 2859, in 1,509 fathoms green ooze, southwest from Sitka in the

Gulf of Alaska; bottom temperature, 34.9o F. No. 123500, U.S.N.M.

This species closely resembles externally L. radiata, Dall,* from the

Straits of Magellan, but is larger, with the anterior end more vertically

truncate, the i30sterior end and base more evenly rounded, and the beaks

more central and inflated.

For the purpose of comparison with Halicardia the soft parts of this

species were examined. In a general way tbe arrangement of the parts

is not unlike that in L. papijracea, Smith, as figured in the ChaUenger

report (Anatomy of mollusks, pi. ii, fig. 8). The anal siphon is short

and smooth edged, with a somewhat granular exterior; the branchial

siphon is surrounded by a single row of large tentacular papillae, each

tentacle being subtriangular, with a projecting barb-like point at each

side near the base of insertion, the whole surface distinctly villous and
slightly comi^ressed in the same plane as the valves; there are ten of

these papillae on each side, diminishing in size anteriorly, with a small

one in the median line in front; these and the anal siphon are sur-

rounded by an area of nearly bare membrane (which I call the perisi-

phonal area) extending to the mantle margin; behind the anal siphon

*Pioc. U. S. Nat. Mus., xii, p. 276, pi, viii, fig. 7, 1889.
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on this area are three large conical pa-pilhie, the largest and np[)ermost

standing in the median line. The onter mantle margin is thin and

smooth edged, covered in the natnral state by a wide infold of the

epidermis. The secreting margin of the mantle is thickened witli a

single row of conical short papilhe just within the edge; behind abont

every fifth, and in frontabout every eighth papilla is distinctly largertlian

the average, and a little more set back from the edge. The pedal open-

ing is short and anterior. The foot, as in the L. papyracea^ is relatively

large, glandiform, and byssiferous. The inner opening of the branchial

siphon is furnished with a circular smooth men)branous valve. The

month is very large and funicular, the opening radiately striate; the

anterior palpi are indistingnishably merged with the membrane above

them, and their outlines can not be traced ; the posterior pair are adnate,

short, wide, and apron-like, not separated by a median sinus below.

From under them start the gills, which are attached by their outer

margins to an infolded nephridial lamina, as in HaUcardia; their inner

margins are bordered by a rather wide smooth membrane, with crenu-

lated edge, which appears to be attached in each case to that of the oppo-

site gill behind the foot, but the attachment is so delicate as to mixture

at the slightest strain, so that it leaves a doubt as to whether the junc-

tion all along the line is complete or not. Above the opposite border

is a narrow recurved free membrane corresponding to the ascending

limb of an ordinary gill, but which has no lamellte, and is i)erfectly

smooth. The main arterial stem of each gill extends to the siphonal

septum to which both are anchored, not, as in Halicardia, being recurved

to join each other midway between the keel of the foot and the siphonal

septum. The inner edges of the gills at their commissure behind the

foot are united firndy to the foot as in Halicardia. The heart is small,

with insignificant auricles, and the ventricle is pierced by the rectum,

which is large. The ovary, as in HaUeardia, is enormous, of a yellowish

color, crammed with ova, which are discharged in a glairy mucus which

accumulates in the anal chamber. Tlie structure of the gills recalls

that of Halicardia, but they are thicker, with fewer and more project-

ing lamella', more or less zigzag in their course. Above it is seen that

the longitudinal elements of the reticulum predominate over the trans-

verse branches, the contrary being the case in Halicardia. The infolded

lamina of the mantle in this species is longitudinally folded, and has a
free edge, and subcylindric posterior free end almost exactly as in Hali-

cardia. All parts of it are irregularly cavernous and filled with lobes

of the ovarian gland bearing ova in all stages, which appear to be dis-

charged into the anal chamber by a passage opening near the median
line on each side of the visceral mass behind close to the nephridial

orifice.

In Pelseneer's account of the various species oi Lyons iella., described

in the ChaUenyer report, no such free lamina of the mantle is described,

and the gills are represented distinctly, both in text and figures, as
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attached to the mantle in the ordinary way. It is hardly credible that

he could have overlooked so prominent a feature, but there is iiothinjj;-

resembling- it described by him. He figures an oval glandular spot on

the mantle, of which he says, " There is on the mantle a glandular

swelling comparable in its position to the hypobranchial giaiul of gas-

tropods." But this statement in no way expresses the condition or

relation of the parts in the present species, or in HaUcardia, and hence

we must suppose, if reliance is to be placed on Pelseneer's account, that

the species he examined differs from L. alasTcana and HaUcardia in

wanting the free lamina to which in these species the outer edges of

the gills are attached, and in having the gills attached directly to the

mantle.

The lithodesma of the very young Halicardiais shown by a specimen in

the National Museum to be shaj)ed like that ofL. alasTcana and L. papyra-

cea, but in the adult HaUcardia it has assumed a totally different lorm.

The character of the branchial siphon, pedal ojiening, lithodesma, and
details of the shell are sufficient to separate HaUcardia from the Lyonsiella

of the type of L. alaslana and, if we accept Pelseneer's account, the

latter can not be united with L. abyssicola, Sars, which is the type of the

genus LyonsieUa,hnt must be separated to form a separate group, which
might be jdaced as a subgenus under HaUcardia. But I must confess

to doubts as to Pelseneer's accuracy, in this particular,* sufficiently

strong to make me feel it inadvisable (until his account is confirmed by
new evidence) to name and separate the species allied to L. alaslcana.

In case they prove to agree with L. abyssicola, HaUcardia will have to

take its place as a subgenus under LyonsieUa as the older name.

Genus PECTUNCULUS, Lamarck.

PECTUNCULUS ARCODENTIENS, uew species.

Plate XXVI, fig. 6.

Shell small, rather inflated, thin, high, and sculi)tured with about six-

teen rounded, prominent ribs, with very narrow interspaces crossed by
fine elevated threads; area small, wide, subtriangular ; hinge line nar-

row, evenly arched with about eight teeth on each side of the beaks;

basal margin narrow, indented by the sculpture, with obscure interlock-

ing dentations on the inner face opposite the interspaces between the

ribs; adductor scars distinct, on a slight raised area extending into the

umbonal cavity. Height of shell, 21.5; breadth, 20; diameter, 13 mm.
Station 3472, in 295 fathoms. No. 107014, U.S.N.M.
Although the single valve obtained is dead and has lost its color, and

the surface is somewhat eroded, yet its characters will not permit us to

refer it to any described species. None of the coarsely ribbed species

combine transverse reticulation with so thin and rounded a shell, and
it is quite peculiar in the eveidy-rounded arch of its hinge plate.

* Pelseiieer has since admitted the incorrectness of his first account of the attach-

ments of the gill in Lyonsiella. Compare Arch, de Biol, xi, 1891, p. 215, foot note 5.

Proc. N. M. 94 45
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The species nearest allied to this is probably P. geaJei Aiigas, from

Australia, but it has more numerous ribs and differs otherwise.

This concludes the series ot Hawaiian mollusks, the following^ species

being- chiefly from the northwest coast, especially from the great plateau

of Bering Sea, which is remarkable for having, at comparatively mod-

erate depths, a fauna which seems entirely distinct from that of the

shores, and yet is not an abyssal fauna, properly speaking. Members
of this fauna, as will be observed in the notes on distributiou, often

reach a remarkable distance to the southward in water of the tempera-

ture normal to them, and, in fact, there are one or two species which

may prove to extend from Bering Sea to Cape Horn when sufficiently

full explorations are completed.

NORTHWEST AMERICAN SPECIES.

These were mostly described in the Proceedings of the United States

irrational Museum, xiv, pp. 186-190, July, 1891, and are now figured

with a few additional notes. Some errors in the details of habitat as

given in the original are here corrected, and a few new species are

added to the list.

Genus BUCCINUM, Linn^ua.

BUCCINUM STRIGILLATUM, Ball.

Plate XXVII, fig. 9.

Buccinum atrigillalum, Dall, Proc. U. S. Nat. Mus., xiv, 1891, p. 186.

Station 3076, off Tahwit Head, State of Washington, in 178 fathoms;

temperature at bottom, 43.4° F. ; and south to station 3170, off Bodega
Head, California, in 167 fathoms, muddy bottom. No. 122550, U.S.N.M.

Other specimens were dredged off Guadelupe Island, Lower California.

BUCCINUM ALEUTICUM, new species.

Plate XXVII, fig. 7.

Station 3219, south of Unimak Island, Aleutians, in 59 fathoms,

sand; bottom temperature, 38© F. No. 122591, U.S.N.M.

Shell thin, six whorled, covered by a thin sparsely pilose, dehiscent

ei)idermis; of a livid pinkish color with a white pillar and margin to

the outer lip and a dark chestnut nucleus; sculpture of extremely fine,

regular, close-set grooves, with equal or wider interspaces, regularly

spaced on the last, but tending to jjair on the earlier whorls; sj)ire

short, rather pointed; whorls full; suture deep, but not channeled;

aperture moderate; pillar with a white callous ridge incurved upon it;

siphonal fasciole distinct, bounded by a groove behind; outer lip

slightly thickened, hardly reflected; throat livid brown; operculum

small, subcircular with a subcentral nucleus and fan-shaped scar of

attachment. Length of shell, 35; maximum diameter, 21 mm.
The very tine, even striation recalls that of B. tenue Gray, but the

form is more like B. cyaneum.
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BUCCINUM OVULUM, new species.

Plate XXX, tig. 6.

Station 3491, near Amuklita Pass, Aleutians, in 248 fathoms, sand.

No. 10G997, U.S.N.M.

Shell small, thin, of about four and a half or five whorls; surface

smooth, or with faint irregular spiral threads mostly obsolete; covered

with a vernicose adherent olive-green epidermis; substance of the shell

livid pinkish purple, with a white margin to the pillar and aperture;

last whorl much the largest; suture deep but not channeled; nucleus

eroded in all the speciuiens; pillar nearly strnight, thin, with a deep,

very short, hardly recurved canal; body sometimes with a thin wash of

yellowish callus; operculum small, nearly circular, the nucleus subcen-

tral, surface of attachment fanshaped, reflected by a depression in the

concave outer surface. Length of shell, 25 ; maximum diameter, 20 mm.
This interesting and elegant species recalls Volutharpa, but seems

more nearly related to the preceding species.

Subgenus Sulcosinus, D all.

Shell thin, with a deeply channeled suture, strongly reflected lip, and
thick ijarietal callous deposit. Type Buccinum taphrnnn, Dall.

BUCCINUM (SULCOSINUS) TAPHRIUM, Dall

,

Plate XXIX, fig. 6.

Bttccijium taphrium, Dall, Proc. U. S. Nat. Mus., xiv, 1891, p. 186.

Station 3330, in Bering Sea north of Unalaska, in 351 fathoms,
muddy bottom ; temperature 37.8° F. No. 122548, U.S.N.M.

In the absence of the operculum and soft parts this remarkable shell

can be only provisionally classified. It appears buccinoid, but differs

from all true Buccinum by its channeled suture and prominent body
callus. It may prove to be a wholly distinct genus, but for the present
it seems best to refer it to Buccinum as a subgenus. Only a single

specimen is known.

Genus CHRYSODOMUS, Swaiuson.

CHBYSODOMUS INSULARIS, new species.

Plate XXIX, fig. 3.

Station 3489, in Bering Sea near the Pribilof Islands, in 184 fathoms,
muddy bottom; temperature 38.5° F. No. 107000, U.S.N.M.

Shell large, solid, rather thin, with about six whorls exclusive
of the (decollate) nucleus; whorls full, rounded, slightly excavated in

front of the appressed suture; sculpture of, on the last whorl, three
sizes of flattish rounded threads, alternating regularly in size, but
on the upper whorls of only two alternated sizes separated only by
shallow grooves; transverse sculpture of moderately prominent incre-

mental lines; aperture ample, the pillar lip blotched with livid pink
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aud white, tlie pillar twisted, witli a solid white inner edge and stionjj;

siphonal fasciole; canal moderate, slightly recurved; outer lip slightly

crenulated by the sculpture, sharp, very slightly expanded; throat

smooth, pinkish; epidermis very thin and translucent, closely adherent

to the surface; operculum normal, light brown. Length of shell

(decollate), 100; of last whorl, 80; maximum diameter, 5G mm.
This line shell belongs to the typical group like C. fornicatus and

Cliratus, but by its compact, even, and uniformly constant sculpture

aud details of form, seems sufficiently distinct. Ko male specimens

were obtained, but the characters observed in the soft parts were

normal.
CHRYSODOMUS PERISCELIDUS, Dall.

Plate xxvii, fig. 6.

Chrysodomus periscelidus, Dall, Proc. U. S. Nat. Mus., xiv, 1891, p. 187.

Station 2842, off the coast of Akutan Island, Aleutians, in the Pacific,

in 72 fathoms pebbly bottom; temperature 41° F. No. 122G43, U.S.

CHRYSODOMUS PHCENICEUS. Dall.

Plate XXIX, tig. 1.

Chrysodomus phcenicens, Dall, op. cit., p. 187, 1891.

Station 2862, off the British Columbian coast, in latitude 50° 49'

north, in 238 fathoms, sand; bottom temperature, 44.7° F. No. 122657,

U.S.N.M.
CHRYSODOMUS ITHIUS, Dall.

Plate XXIX, fig. 4.

Chrysodomus ithius, Dall, op. cit., p. 188, 1891.

Station 3202, off Santa Cruz, Cal., in 382 fathoms, mud; tempera-

ture 41.1° F. No. 122649, U.S.N.M.

CHRYSODOMUS (SIPHO) HYPOLISPUS, Dall.

Plate XXVII, fig. 1.

Chrysodomus (Sijyho) hypolispus, Dall, op. cit., p. 188,1891.

Station 3254, in Bering Sea, north of Unimak Island, Aleutians, in

46 fathoms, mud ; bottom temperature 36.2° F. No. 122606, U.S.N.M.

CHRYSODOMUS (SIPHO) ACOSMIUS, Dall.

Plate XXVII, fig. 3.

Chrysodomus {Sijiho) aeosmius, Dall, op. cit,, p. 188, 1891.

Station 3329, in Bering Sea north of Unalaska, Aleutians, in 399

fathoms, sand; bottom temperature 37.7° F. No. 122635, U.S.N.M.

CHRYSODOMUS (SIPHO) HALIBRECTUS, Dall.

Plate XXIX, fig. 9.

Chrysodomus (Sipho) halihrectiis, Dall., op. cit., p. 188, 1891.

Station 3330, in Bering Sea, north of the island of Akutan, in 351

fathoms, muddy bottom ; temperature 37.8° F. No. 122003, U.S.N.M.1
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Subseiins Ancistrolepis, D a 1 1.

Shell bnccinoid, with a short twisted canal; oijerculuiii straight, claw-

shaped, coucave, with apical nucleus; penis on a stout stalk with the

distal extremity enlarged, foot-shaped, solid, without curved or atten-

uated point; dentition like Ghrysodomus ; laterals with a larger outer

and two smaller inner curved cusps; median with three rather long,

slender, subequal cusps, the anterior edge of the base concavely sinu-

ate; the radula disproportionately small. Type Ghrysodomus eucosmius,

Ball.

This group differs from Ghrysodomus in its shorter canal, peculiar

operculum, and degenerate radula; from Liomesus and Beringms in its

cuspidate rhachidian tooth and narrow claw-like operculum. It seems a

characteristic Aleutian type.

GHRYSODOMUS (ANCISTROLEPIS) EUCOSMIUS, Ball.

Plate XXIX, fig. 7.

Chrysodomus eucosmius, Dall., Proc. U. S. Nat. Mus., xiv, p. 187, 1891.

Station 2919, near Cortes Bank, California, in 984 fathoms, mud;
bottom temperature 38° F.; stations 3227 and 3502 north of Unalaska
in Bering Sea, in 22.5 and 368 fathoms, muddy bottom; temperature

38.6° F., and in several other localities on the Alaskan coast, in 60 to

350 fathoms, and off the coast of Oregon and California; south to

station 2923, off San Diego, Cal., in 822 fathoms. No. 122670, U.S.KM.
The figured type is only 33 mm. in length, but specimens less well

preserved reach over 50 mm. The area by which the operculum is

attached to the body, as in Strombus, is quite small and the point of

the operculum stands off from the body.

CHRYSODOMUS (ANCISTROLEPIS) MAGNUS, new species.

Plate XXIX, fig. 5.

Station 3254, in Bering Sea north of Unimak, in 46 fathoms, sand;

and station 3255, near by, in 43 fathoms, sand; bottom temperature
37° F. Nos. 122674 and 12_'675, U.S.N.M. Also near the Pribilof

Islands, in 59 fathoms; temperature 35° F.

Shell rather thin, with six whorls, covered by a thick pilose epidermis;

whorls flattened or channeled near the suture and with a single strong

keel at the shoulder, the surface covered with fine spiral threads

crossed by rather prominent lines of growth; pillar short, normally

much twisted and the coil pervious for one whorl, but some specimens

attacked by annelids have it nearly buccinoid ; aperture ample, the

body with more or less callus laid over it, the outer lip not reflected;

siphonal fasciole rather indistinct; operculum solid, black, rather short,

concave, its outline like that of a half-shut fan. Height of shell, 75;

maximum diameter, 50 : length of aperture, 47 mm. Another specimen is

90 mm. in total length.
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The substantial accordance of a second species in tliose characters

which seemed to differentiate the first from Chrysodomus iiroper, decided

me to institute the subgenus for them. The nucleus is more or less

worn in all the specimens, but seems to be globular, regular yet swollen,

and flattened at the summit.

STEOMBELLA MELONIS, D a 1 1

.

Plate XXVIII, figs. 2, 3.

Slromlella melonis, Dall, Proc. U. S. Nat. Mus., XIV, p. 187, 1891.

Station 3227, in Bering Sea north of TJnalaska, in 225 fathoms?

mud; bottom temperature 38.6° F. No. 122714, U.S.N.M. Also in 46

fathoms.

For those who reject the name Strombella the species here referred

to it will, of course, be placed in the genus Volutopsius, Mcirch.

STROMBELLA FRAGILIS, Dall.

Plate xxviii, fig. 4.

Strombella fragilis, Dall, op. cit., p. 187, 1891.

Station 3252, in Bering Sea north of the Aleutians, in 29^ fathoms,

muddy bottom; temperature 44.8° F. No. 122710, U.S.N.M.

This species has since been received from stations 3251, 3253, 3254,

and 3300, all in the eastern part of Bering Sea, in 15 to 50 fathoms,

muddy bottom. It is very variable in its irregularities of plication

and contour, but preserves a tolerably constant general aspect.

STROMBELLA MIDDENDORFFII, Dall.

Plate xxviii, fig. 1.

Strombella middendorffii, Dall, op. cit. p. 186, 1891.

Station 3253, in Bering Sea north of the eastern Aleutians, in 36

fathoms near the Pribilof Islands; bottom temperature 35° F.; also

on the south side of the Aleutians in the Pacific south of Unimak
Island, in 61 fathoms, sand. No. 122709, U.S.N.M. This species is

probably that which Middendorft" referred to under the name of Trito-

niuni norvegicum, to which the present shell bears a superficial

resemblance.
Genus BERINGIUS, Dall.

Beringius, Dall, Sci. Res. Expl. Alaska, 1879, pi. «i, legend. Proc. U. S.

Nat. Mus. 1886, p. 304.

Juinala, Friele, Norwegian N. Atl. Exp. i, p. 6, 1882 (Type J. Turtoni Bean);

Ann. N. Hist., Nov. 1893, p. 352, olim.

Ukko, Friele, in Norman, Ann. N. Hist., ser. 6, xii, p. 352, Nov. 1893.

The name Beringius was used by me in 1879 for the IStromhella with

edentulous rhachidian tooth, my tyi)e being Chrifsodomus crehricostatuSj

Dall (1877). It was not defined until 1880, while in 1882 Friele applied

and properly defined his name Jumala. In 1893, finding that Jumala
is the word used by the Christian Lapps to designate the Deity, at Dr.
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Norman's suggestion the name was withdrawn and Ulilw proposed in its

place. But, as 1 fully defined my genus Berinciius in 1886, if Jumala
for any reason fails, Berinf/ius is prior to any subsequent name, and I

therefore adopt it. It seems that when Herr Friele used the name
Jumala he was under the impression that it was applied solely to one

of their ancient pagan deities by the Lapps.

The following species probably belong to the genus Beringiiis, but I

have not yet been able to examine the dentition.

BERINGIUS FRIELEI, new species.

Plate XXVII, fig. 8.

Station 3497, in Bering Sea near the Pribilof Islands, in 86 fathoms;

temperature 38.7° F. No. 106988, U.S.N.M.

Shell resembling B. Turtoni in size, but with a more regularly tapered

spire and deeper suture; the epidermis of a redder brown and not

polished; very adherent; the sculpture is of close-set pairs of flattened

spiral threads, each pair separated by a sharp channeled groove, as

wide as a thread, from the next pair, and a very narrow but sharj) groove

between the two threads composing the pair; transverse sculpture

only of fine incremental lines; nucleus lost; aperture snow white

within; not lirate, though the external sculpture is reflected slightly

close to the edge of the outer lip, which is slightly expanded; canal

very shortand wide; whorls six and one-half without the nucleus; oper-

culum normal, very large, closing the aperture. Length of shell, 124;

whorl, 80; maximum diameter, 55 mm.
Tliis splendid shell differs from Tritonium schantaricum, Middendorfl[

in being larger, in its paired sculpture and nonlirate throat. I suspect

T. schaniaricum belongs rather to the group of 8i])ho spifzhergensifi than

to Beringius. It is named in honor of Mr. Herman Friele, of Bergen,

Norway.
BERINGIUS ALEUTICUS, new species.

Plate XXIX, fig. 2.

Station 3481, near Amukhta Pass, Aleutian Islands, in 248 fathoms,

sandy bottom. No. 106999, U.S.N.M.

Shell of about five whorls (the nucleus is lost), solid, heavy, smooth,

except for faint incremental lines and occasional obscure spiral streaks;

whorls rounded, covered with a yellow-brown epidermis above the

suture; the part anterior to thesutural line on the last whorl is marked
by paler, opaque straw color; suture deep, not channeled; the pillar

heavy, white, short; the siphonal fasciole, if any, removed by erosion;

canal hardly differentiated from the aperture; pillar lip white, callous;

outer lips smooth, simple, slightly expanded; length of (decollate) shell,

65 ; of last whorl, 48 ; maximum diameter, 36 mm. The operculum rather

narrow, normal, and yellowish amber color.
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Tliis splendid species may prove not to be a Beringius, but I liavenot

had an opportunity to examine tlie dentition, and it seems coucliolog-

ically more like that genus than like Sipho.

MOHNIA FRIELEI, Dall.

Plate XXIX, tig. 8.

Mohnia Frielei, Dall, Proc. U. S. Nat. Miis., xiv, p. 186, 1891.

Station 28()0, in the ISIorth Pacific off Queen Charlotte Sound, British

Columbia, in 87G fathoms, green mud; bottom temperature 36.5o F.

No. 122056, U.S.KM.
This is the second species of Friele's interesting genus.

TKOPHON (BOREOTROPHON) DISPARILIS, Dall

.

Plate XXVII, lig. 4.

TropJwn (Boreofrophon) disparilis, Dall, op. cit., p. 189, 1891.

Station 3048, in the Pacific oft" Gray's Harbor, Washington, in 52

fathoms; bottom temperature 41° F. Ko. 122559, U.S.N.M.

This species has also been dredged in the Aleutian region; oft'

San Diego, Cal. ; at station 3431, in the Gulf of California oft" Mazatlan,

in 995 fathoms, mud, bottom temperature 37° F.; and station 3392, in

the Gulf of Panama, in 1,270 fathoms, hard bottom, temperature 36.4°

F. (Nos. 123021-2, U.S.IS'.M.) This very remarkable range of distri-

bution is exjilained by the temperature and the absence of any marked

ridges in the sea bottom which might serve as barriers to southward

migration. T see no reason why it might not be found all the way south

to Cape Horn in water of the proper temperature.

TROPHON (BOREOTROPHON) SCITULUS, Dall.

Plate XXVII. fig. 5.

Trophon {Boreotrophon) scittilus, Dall, op. cit., p. 188, 1891.

Station 3227, in Bering Sea north of the eastern Aleutians, in 225

fathoms, green mud ; bottom temperature 38.6° F. No. 122557, U.S.

N.M.
PUNCTURELLA MAJOR, Dall.

Plate XXVI, fig. 4.

PunctiircUa (galeata, Gould, var. ?) major, Dall, op. cit., p. 189, 1891.

Station 3202, in Bering Sea north of Akutan Island, in 43 fathoms,

sand; temperature 41° F. No. 122543, U.S.N.M.

SOLEMYA JOHNSONI, Dall.

Plate XXV, fig. 1.

Solemi/a Johnsoni, Dall, op. cit., p. 189, 1891.

Stations 3399, on the coast of Ecuador, in 1,740 fathoms; 2799, 3300,

3381, and 3382, in the Gulf of Panama, in 1,072-1,793 fathoms; 3010 and
3434, in the Gulf of California, in 1,000-1,588 fathoms, the temperature
in all cases ranging between 35.8° and 30.4° F. No. 100880, U.S.N.M.
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This species has since been dredged in the deep water of the Pacific

as far north as the Straits of Fuca. It is named in honor of Prof. O.
B. Johnson, of Washington University, Seattle, Wash.

CRYPTODON BISECTUS, Dall.

Plate XXVI, figs. 2,5.

Cryptodon hisedns, Dall, Proc. U. S. Nat. Mns., xiv, p. 189, 1891.

Venus hisecia, Conrad, Geol. II. S. Expl. Exp., p. 724, pi. 17, fig. 10, 1850.

Thyatira? bisecta, Meek, S. T. checklist Mio. fos., p. 8, 1864.

Conchocele disjuncta, Gabb, Pal. Cal. il, p. 27, pi. 7, fig. 48, 1869.

Station 2855, in the Pacific ott" the south coast of Aliaska Penin-

sula, in 69 fathoms, mud; temperature 44° F; also in Puget Sound
in deep water, Prof. O. B. Johnson; and in the Miocene and Pliocene

beds of Oregon and California. No. 122556, U.S.N.M.

CALYPTOGENA PACIFICA, Dall.

Plate XXV, figs. 4, 5.

Calyptogena paeifca, Dall, op. cit., p. 190, lti91.

Station 3077, in Clarence Strait, Alaska, in 322 fathoms, mudj
bottom temperature 42.4° F. 122549, TJ.S.N.M.

This shell is also found in the Tertiaries of California.

LIMOPSIS VAGINATUS, Dall.

Plate XXV, figs. 3, 6, 7.

Limopsis vaginatus, Dall, op. cit., p. 190, 1891.

Station 3330, in Bering Sea north of the eastern Aleutians, in 351

fathoms, sand; temperature 38.2° F. Also in the Pacific south of Uni-

mak Island, in 1865, at a depth of 80 fathoms, by W. H. Dall. No.

122547, U.S.N.M.

A rather eroded valve retaining the epidermis of this extraordinary

shell was obtained with a sounding cup by me in Alaska about thirty

years ago. The hinge being destroyed, I felt so much doubt as to its

true character that it was left undescribed, and only when the fresh

specimens of the Albatross were obtained was it possible to identify the
earlier find.

Class BRACPIIOPODA.

With the s]>ecies obtained at the Hawaiian Islands I have included

a few dredged by the Albatross elsewliere in the Pacific to avoid scat-

tering data on this very interesting group.

Family Ehynciionellid^.
Genus FEIELEIA, Dall.

Shell resembling Remithijris, Orbigny, from which it is distinguished

by having the inner upper margins of the crura extended toward each
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other aud united to the upper edge of a rather promiuent median sep-

tum, forming a spondylium, and in having the brachia consisting of a

much smaller number of coils. Type Frieleia halli, Dall.

FRIELEIA IIALLI. uew species.

Plate XXIV, figs. 6, 9, 10, 11, 12, 13.

Shell of moderate size, thin, translucent, yellowish gray, dorso-

veutrally somewhat compressed, slightly impressed in the median

line below, but the basal margin hardly, if at all, flexuous; surface

smooth, polished, except for faint, irregular radial markings and deli-

cate incremental lines, occasionally modified by accidents of growth;

pedicle valve pointed above, rounded at the lower corners, with a

sharp, short beak slightly recurved, below which is a nearly circular

peduncular orifice, bounded below by two well-marked subtriangular

deltidial plates, which do not quite meet in the median line; cardinal

margin below them evenly arched and passing without an angle

into the lateral margins of the valve, which for some distance are

almost straight; the margins then round evenly into the base, which iu

many specimens is nearly straight, in others slightly excavated

mesially; the whole of the margins are nearly in one vertical plane;

teeth much as in Hemithyris psittacea, short, stout, projecting at

right angles to the plane of the valve margins, and slightly recurved,

below supported by slender buttresses, which rise from the valve and

extend upward into the cavity of the beak, leaving narrow recesses

between the buttress and the side of the valve; in the interior of the

beak there is no mesial septum, aud the thinness and translucency of

the polished valve are such that hardly any trace of muscular impres-

sions is left on the shell; these impressions, if visible, would extend

only three-fourteenths of the distance from the cardinal margin toward

the base of the valve, while in H. psittacea the proportion is about

eight twenty-firsts; the interior of the valve under moderate magnifica-

tion shows with great clearness the reticulated outlines of the prisma

of shelly matter forming the internal layer of the shell, but there are

no other internal markings; brachial valve hardly less inflated than

the other, roundly pointed above, with a well-defined, slender, sharp-

edged medial septum extending six-fifteenths of the distance from the

cardinal apex toward the base; teeth long, diverging at an angle of

about 120°, obliquely transversely striated, the sockets behind them

deep, internally transversely grooved; lamella supporting the teeth

deep seated, extending obliquely from the sides of the valve; crura

starting from the cardinal margin at the inner ends of the teeth,

extending in a straight line obliquely downward and forward, united

to the teeth for about half the whole length by an excavated lamina;

the free ends of the crura slightly wedge shai)ed, parallel sided, and

abruptly truncate at the ends. From the upper part of the inner edges

of the crura on each side an excavated lamina is given ofi', which
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reaches the median line above the septum, to which and to each other

the himiuae are solidly attached, forming a narrow spoiidylium. The
front edge of the spondylium is indented mesially and there is an
imi)ressed mesial line extending upward, on each side of which, in old

specimens, the laminse are made prominent by a callous deposit.

Behind the spondylium the attached surface of the septum is widened,

so as to support part of each lamina as well as their line of junction.

On either side of the septum, between it and the supporting dental

lamina, a pointed recess extends below the spondylium toward the

cardinal margin. The surface of this valve, like that of the other, is too

polished to retain much of the muscular impressions. The muscles,

however, are inserted on each side of the septum and above its lower

end, much as in H. psittacea. An average specimen measures 17 mm.
high, 16 mm. wide, and about 10 mm. in antero-posterior diameter.

Stations 2871, 2919, 2923, and 2929, in 559, 984, 822, and 623 fathoms,

from latitude 47°, off Grays Harbor, Washington, to the Pacific Ocean
off San Diego, Cal., on a bottom of fine mud and sand, attached to

dead Echinus spines. Bottom temperature 38° to 39° F. No. 123148

U.S.N.M.

The species is named in honor of Prof. James Hall, State geologist

of New York, whose contributions to our knowledge of the brachiopoda
are second in importance only to those of the late Thomas Davidson.
The name which I have adopted for the genus is given in honor of

Herman Friele, esq., of Bergen, Norway, to whom we owe the proof
of the remarkable features which characterize the development of the
long looped Terebratuloids.

The anatomy of Frieleia when compared with that of Hemitliyris

presents few essential points of difference. The brachia are very deli-

cate and make only about four turns. The base upon which they are

inserted is circular, forming, when dilated, a cylindrical tube. Thecirrhi

alternate, as in Hemithyris. The number of coils is about four, which
is very much fewer than in H. psittacea. The attachments of the mus-
cles are relatively much the same in the two groups, but in Frieleia the
muscles are smaller and their points of insertion on the body of the
valve rather posterior, none exceeding the limit indicated by the point
of the septum. The ovaries recall those of H. psittacea, but are less

extensive. They are of a yellowish- white color. The nephridia are

four in number, situated essentially as in Hemithyris, but more delicate,

smaller, and paler than in H. psittacea. The end of the intestine forms
a small bulb, slightly inclined to one side, but not as lax or as large as

in H. psittacea. The blood sinuses are quite narrow, but in general dis-

tributed much as in the last-mentioned form. The mantle edge is very
thin, very sparsely furnished with short sette, which appear perfectly

smooth, transparent, and very sharply pointed, but under a high power
show regular transverse markings. The peduncle is short and of a
brownish color. There were several of the specimens dredged alive
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wiiich bad closed their valves on the tips of the brachia, confirming

the observations of Morse that these organs may be protruded beyond

the valves. Fischer reports the same fact with regard to Hemithyris

cornea^ dredged off the African coast by the Talisman.

The differences which separate this group from Hemithyris are suffi-

ciently obvious, though perhaps they would have been regarded for-

merly as of not more than subgeneric rank. When the closeness with

which the lines have been drawn among the fossil genera are consid-

ered, the relative rank of this one seems fully generic. The nearest

relative of ^rie/eio. among fossil Rhynchonelliclw is probably to be found

in the genera CamaroUechia and Leiorhynchus, Hall, a plicated group

of forms which flourished in the middle and later Devonian and early

Carboniferous periods. In the former the crural laminae, separate in

the young state, are united by the deposit of callus on a cup like expan-

sion of the medial septum in the old individuals. In the very young

Frieleia the crura lie on the summit of an arch of which one limb joins

the side of the valve and the other unites with the keel of the septum,

leaving a triangular surface of which the apex is on the sejitum, the

base formed by the cardinal margin and the sides by the inner limbs

of the two arches. As the shell grows this condition is modified, so

that the anterior edge of the incipient spondylium is free from the sep-

tum and overhangs it. In well developed full-grown specimens the

suture of the spondylium is entirely coalescent and the separation

indicated only by the notch in the front edge and the groove on the

upper surface. In young or imperfectly developed adolescent speci-

mens the notch may be, and frequently is, deeper; but in none, young

or old, does the connection with the septum fail or is the suture fully

open to the cardinal border. The thickening due to age sometimes

almost develops a cardinal process on the apex of the brachial valve.

As in all articulate brachiopods, the comparative elongation and infla-

tion, or widening and compression, varies with different individuals.

One specimen has the peduncular foramen completely closed in the

median line below. Another, owing to some accident in youth, has a

deep mesial groove in both valves from about the middle of the shell,

giving the specimen almost the look of a Bilobites. Another has

repaired the damage done by an extensive fracture with a sheet of

shell substance, which shows that the secretion of shelly matter is not

confined to peripheral parts of the mantle. The prismatic structure of

the new shell deposit is similar in all respects to that of the old. Many
of the shells arc bored by an agency which produces results like the

borings of Gliona. The shells are very free from sessile organisms,

only a few Polyzoa or arenaceous foraminifera being observed. A few

dead valves were noticed which seemed to have been pierced in the

visceral region by some carnivorous gastropod, a misfortune from which
brachiopods as a rule are remarkably free.
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Geuns HEMITHYRIS, Orhigny,

HEMITHYRIS BEECHEKI, new species.

Plate XXXI, tigs. 1, 2, 3, 4.

Shell nearly white, smooth, marked only by faint lines of growth,

much inflated, wide, short, with a very deep wide median sinus in the

front margin of the brachial valve and a corresponding projection of

the pedicle valve; brachial valve with a much incurved apex and no

median septum, though in an old specimen the deposit of shelly matter

between the muscular impressions may give rise to an obscure promi-

nence simulating a septum; teeth strong, the sockets long, deep, deeply

transversely grooved, crural plates excavated, divided to the apex in

the medial line; heightof brachial valve, 15.5 to 16; width, 1(3.5 to 19 mm.
The depth of thi« valve is about 12 mm.

Station 3473, in 313 fathoms off Honolulu, Hawaiian Islands. No.

107009, U.S.N.M.

Altliough only three brachial Valves and some fragments of this

si)ecies were collected, from which the slender crural processes were

broken, there is no doubt that the material represents a new species.

The only species with which it need be comjiared is H. lucida, Gould,

which is a relatively much narrower, more compressed, and less Hexuous

shell of a very much smaller size. It is Japanese in habitat, as far as

yet known, and is peculiar in having, normally, the foramen completely

closed below by deltidial plates. Judging by the lines of growth, which

agree on all the specimens, the proportional width of JB. Beecheri is

quite as great in the young as in the adult, but the young of the size

of adult H. lucida would exhibit no mesial flexure worth mentioning.

The species is named in honor of Prof Charles E. Beecher, of Yale

University, whose contributions to our knowledge of brachiopoda are

well known.
HEMITHYRIS CRANEANA, new spocies.

Plate XXXI, figs. 5, 6.

Shell small, translucent gray, very thin, with a flexuous anterior

margin and almost smooth surface; lines of growth faintly indicated

and by close inspection with a lens occasional irregular, radiating, very

slightly elevated markings (such as occur more or less on all shells

usually called smooth) may be discerned on the polished surface; pedicle

vnlve pointed above, with the sides slightly rounded and the basal

margin slightly concave; this valve is rather more inflated than the

bracliial valve, but not extremely so; foramen subtriangular, wide

below", the deltidial lamellne obsolete; teeth small, very short, cross-

striated, and close to the foramen; cavity of the valve smooth; the

muscular impressions have left no trace, but they are crowded close up
under the foramen ; there is no indication of a septum. Brachial valve

rounded-triangular, the basal margin gently, evenly arched upward;

a feeble mesial septum about one-third as long as the valve separates
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the hardly visible muscular impressions, which are all above the lower

end of the septum; armature of the hin<]fe diminutive and feeble; teeth

strong- for their size, with very short sockets behind them; crural lam-

luffi concave, the crura short, thin, spatuliform, with their broad sides

parallel with the antero-i)()sterior plane of the shell, their distal ends

broader, rounded, not denticulate; the crura are separated clear to the

cardinal margin ; there is no obvious cardinal process. Length of shell,

16; width, 14; anteroposterior diameter, 9.25 mm.
Station 3362, in 1175 fathoms, mud, off Cocos Island, Gulf of Panama;

bottom temperature 36.8° F. No. 122861, U.S.N.M.

A single specimen of this modest little species was obtained. The

only species with which it need be compared is EhynchoneUa cornea^

Fischer, which is regularly finely striated and has a more angular out-

line and less flexuosity at the base. The minor details of the crural

plates and crura are also different. Hemithyris Incida is much more

flexuous in front than the present species. In short, although its char-

acteristics are in no respect striking, this little form can not be united

with any other yet described. It is respectfully dedicated to Miss

Agnes Crane, the editor of Dr. Davidson's posthumous papers on

Brachiopoda, to whose care and energy the students of Brachiopoda

are much indebted.

Family T e r e b r A t u l i d ^.

Subfamily Terebratulin^.

Genus TEREI3RATULA (Llliwyd) Auctorum.

Subgeuiis LiOTHYRiNA, O e h 1 e r t

.

LIOTHYRINA CLARKEANA, new species.

Plate XXXI, figs. 9, 10.

Shell small, thin, perfectly smooth, polished, of a very pale translu-

cent straw color, rather convex, of suboval outline, conspicuously punc-

tate
;
pedicle valve with a short beak and rather large not quite

complete foramen, on either side of which is a wide, subtriangular del-

tidial area ; the inner slopes of these triangles form the lower edge of

the foramen, their bases the cardinal border, their inner angles nearly

touch and are united by a cartilaginous deposit ; teeth short, strong
;

CJirdinal border arched ; sides rounding evenly into the rounded basal

margin which recedes slightly from the plane of the lateral margins, but

is not flexuous
; cavity of the valve without any septum, the muscular

impressions not conspicuous, situated in the upper fifth of the valve
;

brachial valve flatter, with a minute but distinct cardinal process,

strong teeth and small short incomplete loop ; in the cavity of the
valve is a very feeble elevated line which may be regarded as a median
septum, but which does not reach the apex of the valve and extends
forward only as far as the adductors. Height of the shell, 12; width,

U> ; diameter, 6 mm.
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Station 3362, in 11 7.5 fathoms, mud, off Cocos Island in the Gulf of

Panama ; bottom temperature, 36.8° F. No. 107275, U.S.N.M.

A single specimen of this modest little shell was obtained. It differs

from L. davidsonl, Adams, in its incomplete foramen and less flexuous

margin ; it is less inflated and somewhat smaller. From the young of

L. nva, Broderip, which is (notwithstanding it has been called

"smooth") a finely regularly microscopically striate shell, it maybe
distinguished by its smooth surface. L. arctica, Friele, is less like it

than Bavidsoni is ; and, in short, while the shell has no very marked
characters, it can not be safely referred to any described species.

Though small, by the solidity of its hinge armature and the manner in

which the foramen is worn by the peduncular motion, it would seem
to be an adult shell.

Though the shell was in a drj^ condition when taken up for study,

the soft parts were well preserved, and present the peculiarity of having
the lateral bands of brachia quite close to one another and rather long;

the space between them is smooth and occupied by a stretch of mem-
branous tissue, while the central whorl of brachials below, and, looking

vertically down upon the valve placed horizontally, is invisible, the

cirrhi, of course, being contracted by drying. It is only on looking

sidewise at the valve that the coil is seen under the membrane above
mentioned and lower than the lateral brachial loops. On soaking the
remains in fresh water they expanded considerably and assumed a
fairly natural elasticity, but the relative position of the median
brachial coil remained the same. The external appearance of this sliell

is almost exactly like that of Macandrevia cranium of the same size.

The species is named in honor of J. M. Clarke, esq., associate of Prof.

Hall in the revision of the Paleozoic Brachiopoda.

It is not likely that this species can be related to lAothyrina stearnsii,

Ball and Pilsbry, which is a native of Japan (pi. xxx, figs. 8, 9, 11), as

that species has a complete foramen, but the figures are given for

comparison with the other species.

Genus TEREBRATULINA, Orbigny.

TEREBRATULINA. CAPUTSERPENTIS, L i n n se u s .

Plate XXXII, figs. 2, 5.

TerebratuUna caputserpentis var. unguicula, Davidson, Mon. Rec. Brach.Pt. i, p.
25, 1886.

Terehratnla unguiatla, Carpenter, Proc. Zool. Soc, 1865, p. 201, figs. 1^.—Dall,
Am. Jouni. Conch., vi, 1870, p. 102.

Stations 2849, 3311, 3330, 3350, and many others, in from low water to
500 fathoms, temperature 40° to 44° F., from the southern part of
Bering Sea southeast to the coast of California in latitude 33° N., and
southwest to Japan and Korea. Also the North Atlantic, the upper
Tertiary rocks of Europe, etc. Figured specimen No. 123155, U.S.N.M.
For some time I was disposed to regard the North Pacific form as



720 DEEP WATER MOLLlSKS AND BBACHDJPODS—DALL. vol.xvil

distinct from that of the Atlantic, following Canjeuter, like whom I

had only the stunted specimens from shallow water. But the deep-

water dredj^ings of the Albatross having supplied a sufficient series of

normally grown specimens of all ages and sizes, I have convinced

myself, after a thorough comparison of many specimens from each

region, that there is no good ground for a separation of them, even

varietally. The Pacific form is the typical T. caxndserpentis (not the

eastern American septentrionaUs) and neither in the shells nor in the

soft parts does there appear to be any marked or constant difference.

They could not be separated if once mixed in the same tray.

TEREBRATULINA KIIENSIS, Ball and Pilsbry,

Plate XXXII, figs. 8,9.

Terehratulina (nnguicula, Carpenter var.f) kiicnsis, DAi.Land Pilsbry, NautilKS,

V, p. 18, pi. 1, tigs. 4, 5, 1891.

Stations 2871, 3316, and 3205, in 559 fathoms, oft" the entrance to Fuca
Strait; in 309 fathoms oft" the island of Unalaska in Bering Sea; and in

240 fathoms oft' Santa Cruz, Cal. ; temperature, 38° to 44° F. Also

from the coast of the province of Kii, Japan, Stearns; and from the

Philippine Islands, NE. from Mindanao, in 82 fathoms. Challenger ex-pe-

dition. Figured specimen No. 128463, U.S.N.M. '

This fine brachiopod, which when young approaches closely some

broad varieties of T. caj)utserpentis, is shown by the Albatross material

to be a distinct species. It may be known by its rounder outline,

larger size, and the fact that the sculpture of the peripheral parts of

the shell becomes obsolete, and is represented by grooves with flattened,

much wider interspaces, instead of the rounded threads, characteristic

of the surface of T. caputserpentis at all ages, and T. Kiiensis when
young. The extension of its range, made known by the Albatross

dredgings, is very remarkable and interesting.

Family Terebratellid^.
Genus EUDESIA, King.

This name was proposed at the same time as Waldheimia, King
[=Ma()eUania, Bayle), which was discarded as preoccupied. Subse-

quently it has been treated as a subgenus of the newer name
Magellania. Beecher has shown that the austral forms typified by
Magellania, on account of their dift'erent development, must be sepa-

rated in a different subfamily from those of the northern hemisphere.

Eudesia belongs with the latter. These again are separable into at

least two generic groups, DaUlna, of Beecher (apparently a descendant
of Antiptychina, Zittel), which includes those with a continuous cardinal

plate, strong median septum in the brachial valve, and no buttresses

to the teeth of the pedicle valve. The other group comprises Eudesia
and Macandrevia, and has the cavity of the pedicle valve under the

hinge separated into three cavities by two buttresses which support
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the teeth. In the brachial valve the cardinal plate is divided medially

by a sinus. The cardinal process is obsolete, and the medial septum
either wholly absent or represented only by a short, low ridge not

attached to the cardinal buttresses, and not extending- forward into

the cavity of the valve between the buttresses. As EiuJesia is much
the older name it must be retained for these forms, unless Macandrevia

exhibits characters strong enough to give it generic independence.

So far as known, the only ditterences between them consist in the

smooth surface of the valves and the feebleness of the brachial septum
in Macandrevia. These can hardly raise the latter above subgeneric

rank, as the plication of the valves is often inconstant in the same
species, while the same si^ecies (and doubtless the same individual) at

different ages will show a septum more or less developed, from quite

obsolete in the young, to quite perceptible in the senile stag'e. I have
verihed this on the type of Macandrevia, though the septum is never

prominent. If the beak of the brachial valve of an old individual

were to be ground off, a septum would be perceptible there very much
as figured by Oehlert tor the beak of Endcsia cardium. Consequently

I feel obliged to regard Macandrevia, at least for the present, as form-

ing merely a subgeneric group under the genus Eudema. As regards

the partly austral species about to be described, since there is no means
of deciding whether their development agrees with those forms referable

to Magcllaniinte or not, and as the adult shells exhibit no characters

which could be regarded as diagnostic of a genus different from

Eudesia, I feel obliged for the present to refer them to that group. It

may be observed that there is nothing to prevent the free migration of

northern forms into the south Pacific along the coast of the Americas.

The writer has already the evidence to show that several species, in

deep water, do extend from Bering Sea south to the vicinity of the

Grala])agos Islands and, in the case of one species, Solemya johnsoniy

Dall, more than a thousand miles farther south, with the known great

range of many brachiopods, there would be no apparent reason why
species of the Pauamic region, for instance, belonging to the northern

type of development should not extend their range southward, if

opportunity arose. I regard it then, as quite likely, that the species I

refer to may be Macandrevian in their development as well as in their

adult state, though, for the mass of characteristically austral species,

the reverse might be the case.

Subgeuus Macaxdrevia, King.

Type Terebratida cranium, Miiller.

MACANDREVIA AMERICANA, new species.

Plate XXXII, iigs. 1,4, 7.

Eudcsia foniaineana, Dall (not Oiuugxy) Proc. U. 8. Nat. Mns., xii, 1889, p. 231.

Shell of moderate size, rounded ovate, brownish white, smooth exter-

nally except for numerous incremental Hues best visible under a lensj

margins not flexuous; pedicle valve moderately arched, thin, with a
Proc. :N^. M. 9J: 46
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recurved short bealc, rather large foramen incomplete below to the

extent of about one-fourth its circumference, with a small obsolete

deltidial plate on each side; teeth strong, short, snpported each by a

strong buttress with a recess behind it, and in old specimens with a

smooth deposit of callus on the snrface of the valve between the two

buttresses; no median septum, the nniscnlar impressions faint, situated

in the upper fourth of the valve; brachial valve flatter, orbicular, Avith

a small very low cardinal process produced downward, three times its

width, on the surface of the beak between the crural plates, as a low

ridge rounded above; crural plates strong, supported by buttresses

for half their length, rather close together, supi^orting a thin delicate

brachidium, longitudinally grooved near and at the recurvation, with

a few spinules on the outer edge, the haemal border of the bight of the

loop showing a small projection opposite the crural ])rocess of each

side, the brachidium reaching three-fourths of the distance froui the

cardinal border to the basal margin and over all one-third as wide as

the valve; pallial sinuses following much the same course as in M. venasa

but straighter, less branched, and of a whitish instead of reddish

brown color. Height of shell, 22; width, 11); diameter, 9.5 mm.
Station 2783, in 122 fathoms mud, bottom temperature 480F., off the

west coast of Patagonia, in latitude 51° 2' south ; and station 3360, in

1672 fathoms, sand, temperature 42oF., in the Gulf of Panama. Nos.

87547 and 122859, U.S.N.M.

When first examined one of these specimens was erroneously sup-

posed to be the young of Terehratula fontaincana, Orbiguy, a species

which should doubtless be referred to MiKjeJlania venosa, Solander, as a

synonym. Later and more careful study of a second specimen has

enabled me to correct my mistake. From the young of M. venosa the

incomplete foramen enables it to be discriminated, without examining

the interior of the shell. In a general way this species looks very much
like an adolescent &-pecimen of Laquens JeffreysH, in general outline, but

is flatter.

MACANDREVIA CRANIELLA, new spociea.

Plate XXX, fig. 1.

Shell much resembling in size and form the specimen figured by
Davidson,* below referred to, but rather more rectangular with a less

prominent beak, and a narrower and more slender brachidium. Surface

of shell smooth, except for numerous strong concentric lines of growth

and prominent punctation. Under a lens a microscopic radial sculp-

ture is visible on parts of the shell, resembling the fibrous surface of a

worn lihynchonellaTnther than regular striation. Form of shell rounded,

rectangular, with a low beak and large foramen; pedicle valve rather

inflated, the side and basal margins slightly excavated, the basal cor-

ners rounded but slightly prominent, from which the obscure rectan-

•See Macandrevia sp., Davidsoit, Mou. Rec. Brach., i, pi. xii, fig. 13, 1889.
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gularity of the shell arises; teeth strong, foramen large, incomplete,

the deltidia almost linear, but long; dental buttresses strong, receding

as they approach the arch of the valve; brachial valve flatter; teeth

strong, with very oblique buttresses; brachidium four-fifteenths the

length of the valve, barely one-third as wide as the valve, slender, with

a single spine at the point of recurvation, and a slight thickening, but
no septum, at the cardinal apex; muscular impressions small and con-

fined to the upper fourth of the valve. Height of shell, 17; width, 12;

diameter, 9 mm.
Station 3302, in 1,175 fathoms, mud; temperature, 36.8^ F.; in the

Gulf of Panama. No. 122858, TJ.S.N.M.

This species resembles MageUania [Waldheimia) wyvillei, Davidson,

but wants the septum and cardinal process of the brachial valve of that

species, which also has less oblique, shorter, and wider deltidia. It

has much resemblance also to Macandrevia cranium, but is a more rec-

tangular, plump, and compact shell, and appears not to reach the size

of ili. cranium. M. tenera has a shorter loop and more obvious septum
in the apex of the brachial valve. It is also a smaller species when
adult.

MACANDREVIA DIAMANTINA, new species.

Plate XXX, fig. 5; plate xxxii, figs. 3, 6.

Shell smooth polished, dorso-ventrally compressed, flexuous, of a
rounded lozenge or " diamond "-shaped outline; surface with faint in-

cremental lines, but no radial sculpture, waxen white; pedicle valve sub-

pentagonal, widest near the middle, the converging sides below produced,
the basal margin concave; beak short, wide, the foramen incomplete

below, with well-developed deltidia on each side; teeth strong, supported
by wide buttresses, forming wide recesses on each side; muscular im-

pressions indistinct, situated in the upper third of the shell; no median
septum exists in this valve. The genital glands are of a reddish brown
color, shining through the shell &s two short parallel streaks on each side

of the adductor impressions; brachial valve wider than high, with the

base flexuous upward; teeth strong, with very oblique buttresses hidden
under the dental plates and forming small foveol*; cardinal process

short, stout, prominent, but not produced into a septum ; brachidium
very slender, extending to the basal third of the valve, the transverse

limb at the bight of the loop being wider than any part of the lateral

limbs, the bight itself being, of course, narrower, as usual; there are

two or three spiuules at the recurvation; the genital glands in this

valve show as a single brown streak an each side of the attachment of

the adductors. It is, however, longer than the paired streaks of the
pedicle valve. Height of shell, 18; width, 17; diameter, 7 mm.

Station 33G2, in 1,175 fathoms, mud; temperature, 30.8^ F.; in the

Gulf of Panama. No. 122860, U.S.N.M.
This elegant little species recalls lAotliyrina wyvillei, Davidson, in

its form, though more lozenge-shaped and less sharply flexuous.



724 DEEP WATER MOLLVSKS AND BRACHIOI'ODS—DALL. vol. xvn.

It is sufficiently distinct from all described recent species to make no

comparisons necessary. Only two specimens were obtained.

? MACANDREVIA

At station SiTO, in 298 fathoms, near the port of Honoluhi, a siii.<;le

specimen of a brachiopod in the cistelliform stage was obtained. It

is, of coarse, too young to determine the species or even the genus to

which it belongs. However, it may pretty certainly be stated that it

is not a young stage of the common Hawaiian species usually known as

Ismenia or Muhlfeldfia sanr/uinea, Chemnitz,* and probably indicates

the iH'esence of a species in the Hawaiian fauna which has not yet been

enumerated from it. In this connection an apparent misapprehension-

may be corrected. The name Frenula was proposed by me in 1871 for

a brachiopod, which I named subsequently Ismenia jcffreijf>i, and which

has since proved to be the ismeuiform stage of Laqueus vancouverensis.

Davidson. I joined with it the Ismenia sanguinea (Chemnitz) Gray,

because of the identity of form of the brachidium in both. Gray had

referred Anomia sanguinea. Chemnitz, to Ismenia, King (part). But it

appears that the original Ismenia of King is not of this character, and

the name must be kept for TerebratnUi pectunculns, Schlotheim, for

which it was proposed. Fre^iula having been proposed for a young

stage of my earlier subgenus Laqueus (type Terehratula californica,

Koch) can not be applied to the species sanguinea, which represents in

its adult condition the stage which in Fremila proper is only a phase

of development. Both the loop and surface of the sanguinea difler dis-

tinctivelyfrom those of MuMfeldtia truncata, and if they are placed in the

same genus the former requires to be separated subgencrically. I

would therefore propose for the Anomia sanguinea, Chemnitz, the sub-

generic name of Frenulina, a conclusion in which the late Dr. David-

son acceded in letters received from him before his premature and

lamented decease. By a lapsus, in a footnote to Beecher's Eevision

of the Families of Loop-bearing Brachiopods,t it is stated that

''Megerlinajeffreysi was given to a stage of Laqueus,'''' etc. Here Frenula

is meant, Megerlina being based on Kraussina lamarchiana by Deslong-

champs. It has also been stated by Oehlertf ihiit Fremila was applied

to a " stage of Ismenia sanguinea,'''' an error doubtless inherited from an

obscure remark by Deslongchamps to the same effect. These misap-

prehensions, I hope, will be cleared up by the statement of facts I have
just given.

Genus I. A Q U E U S, Ball.

To the species belonging to this group may be added T. hlanfordi,

Dunker, of Japan. I have received some very tine adult specimens

which show conclusively that this species has the loop of Laqueus.

* As Cliemuitz was not strictly binomial in his nomenclature, it is probable that
Gmelin's name of sangninolenta should be adopted for this species.

tTrans. Conn., Acad., ix, p. 383, March, 1893.

t Fischer, Man. de conchyliologie, p. 1321.
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Others obtained by Mr. Frederick Stearus in Japan showed the same
features. The loop is a very solid one as a whole, but the connecting

bands which unite the u])per with the lower branches of the brachidium
are narrow and rather frail; they had probably been lost in the speci-

men figured by Van Iterson in Part ii of Davidson's Monograph, pi.

XV, fig. 12.

LAQUEUS CALIFORNICUS, Koch.

La<iiu'iin californicus (Koch), Dall, Am. Jouru. Conch., vi, p. 123, pi. vii, fig. f;

pi. VIII, figs. 9, 10, 1870.

Off San Pedro in 30 fathoms, Oldroyd.

The original locality of this sjoecies is the coast of California.

Cooper dredged specimens in the vicinity of the Santa Barbara Chan-
nel in 90 fathoms. It was on one of these that my earlier observations

Mere based. Subseiiuently, from moderate depths of water, a smaller,

somewhat stunted form was collected from the Queen Charlotte Islands

and the coast of British Columbia. The color of the southern form is

of a warm reddish brown and the shell is quite thin, the foramen small

and delicate. The northern form is of a dirt}' livid yellowish white, or

pale brown; usually it has a large foramen and heavier shell than the

Santa Barbara shell. Thelatter, too, when compared with a large series,

is wider near the cardinal border giving it a more rectangular form,

while the northern shell is more attenuated, and the sides slope to the

umbo in a straighter line from the point of greatest width.

The Queen Charlotte Island shell was separated by Davidson as a

variety Vancouveriensis (more correcth'^ Vancouverensis)^\}\\i his speci-

mens were stunted, being from relatively shallow water. The- dredg-

ings of the Albatross have shown that the northern shell also occurs in

the south in the same region and depth as the typical califoriiicus and
without transitions in color and form. It will, therefore, be necessary

to separate the two forms as distinct though allied si^ecies.

LAQUEUS JEFFREYSI, Dall.

Frenula jeffrtysi, Dall, Am. Nat., v, p. 55, 1871 (isiueniiform stage). Am
Jonru. Couch., vii, p. 65, pi. xi, tigs. 7-10, 1871.

Megerlia jeffreysi, Dall, Sci. Res. Expl. Alaska,p. 48, 1877.

Laqiieus californicus var. vancouveriensis, Davidsox, Mon. Rec. Brach., p. 113,

pi. xviii, figs. 10-13&, 1887 (adult).

Stations 2802, 3194, 3339, 3350, etc., in 75 to 238 fathoms, from the

Aleutian Islands to a point off Estero Bay near San Luis Obispo, Cal.,

the bottom temperatures varying from 37° to 48° F. The depth at

which the species is found increases southward, but the temperature

was highest oft' Point Arena, Cal., where several specimens were dredged

in 75 fathoms. Fine specimens have also been collected in Paget Sound.

The small size of the specimens, first separated as a variety by Dr.

Davidson, is due to their station. The Albatross in deeper water got

sxiecimens even larger than the original californicus, and from that to

the earliest stages. These showed conclusively that the shell which I
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had described under tbe specific name of jeffreysi is the ismeuiiform

stage of the shell afterwards named vancouvericnsis.

The fact that specimens of Terehratalia transversa become more red-

dish and bright colored when living in the southern part of their range,

and the stunted size of the first adult specimens oi jeffreysi collected

in the north, led me to regard them as belonging to a northern race of

tbe ruddier cali/ornicus; but since specimens of jeffreysi from the

vicinity of San Luis Obispo show no tendency to take on ruddy tints

and preserve the characters of the northern specimens, though attain-

ing an equal or even greater size than califormcus, it is evident that

the expected transition does not take place, and the form may properly

be separated as a species (though nearly related to californicus) under

the first name by which it was described and figured. Before the

development of the loop in Terehratellidw was fully understood, the

similarity of certain specimens of the ismeuiiform stage of Dallina sejj-

tif/era to those of L. jeffreysi led me to question whether the latter might

not be common to the two o(;eans, but later Avhen the various stages

through which D. septigera passes became better known this suggestion

was obviously not required to explain the presence of the supposed

Frenula in the Atlantic Ocean.

The genus, or subgenus, Laqiieus appears to be strictly confined to

the shores of the north Pacific, where the following species occur:

Laqiieus pictu^t, Chemnitz.

Laqiieus hlanfardi, Uuuker.

Laqiieus ruhelliis, Sowerby.

NORTHWEST AMERICA.

Ldqueus jeffrejisi, Dall.

Laqueus califoniiciis, Koch.

Genus TE RE B E AT AL I A, Beecher.

TEREBBATALIA OBSOLETA, Dall.

Plate XXX, fig. 7.

TerehrafeUa occidentaUs var. obsohta, Dall, Proc. U. S. Nat. Mus., xiv, 1891, p.

186.

Terehratalia obsoleta, Dall, in Beecher, Dev. T. ohsoleta, Trans. Conn. Acad, ix,

p. 3!t2, 1893; type of genus.

Stations 2983 and 2984, in 58 and 113 fathoms, sand, northwest from

Cerros Island, Lower California, and 3044 in 58 fathoms off Abreojos

Island, Lower California; bottom temperatures, 50° to 56° F. Nos.

122545, 123140-'43, U.S.N.M.

Shell scarlet, radiately streaked with pale yellow, especially in the

channels between the ribs; surface polished, smooth except for rather

distinct incremental lines and, in adult specimens more or less dis-

tinct, partially obsolete radial ribs, which appear near the margin, but

do not extend to the earlier half of the shell; in senile specimens a

larger proportion of the shell is ribbed; pedicle valve with a rather

low beak and wide, incomplete foramen; deltidial plates well developed

but widelj' separated; valve wider (as a rule) below the middle, the



1894. PROCEEDINGS OF THE NATIONAL MUSEUM. 'J27

arcli of tlie base cut into three subequal parts by two especially stro»g

ridges (corresponding to channels on the brachial valve), between which
the snrfoce of the valve may be more or less ribbed radially, but is

always flattened or depressed, corresponding to an upward flexure of

the basal margin ; teeth strong, supported by deeply receding buttresses

;

no medial sei)tnm; the adductors with widespread ends, rather distant

from the medial line, confined to the upper third of the valve; paliial

sinuses hirge, divaricating near the margin from five principal trunks
on each side; the genital glands yellowish, extending in narrow bands
along the sinuses nearly to their furcation

;
peduncle short, dark brown;

brachial valve flatter, with a wide, low cardinal process, little promi-

nent; teeth strong without buttresses, medial septum short, very thin

and high, subtriangular; brachidiujn unusually slender; paliial sinuses

numerous, much branched with a medial trunk nearly reaching the

margin. Height of average specimen 30; width 30, diameter 17 mm.
Old specimens attain a larger size. One dead pedicle valve measures
47 mm. high, 43 wide, and 20 mm. deep.

The varied forms which the brachidium assumes during development
have been fully illustrated and described by Beecher in the paper
already cited. The first specimens received were in poor condition,

and it was thought possible that tlie species might be identical with
T. occidentalis. Subsequently a fine lot of material from the vicinity

of Cerros Island showed that the two species were perfectly distinct.

T. obsoleta has no very near relative in the North Pacific. The colors

recall the T. coreanica, Laqneus irictus, and FrenuUna sanguinea, all

quite distinct as to form. In form the nearest species is the T. ruhigi-

nosa, Dall, which is only known from the type in the National Museum,
collected by the United States Exploring Ex])edition, and labeled as

from the Cape of Good Hope. It is possible that this locality is erro-

neous, but the species has a different sculpture from T. obsoleta, and
has only a faint reddish suffusion in the general brownish coloration.

The peculiarly slender, rather wide, and arched brachidium is some-
what similar in the two species. It should be said that an occasional

specimen of T. obsoleta has the foramen completed by a junction of the

deltidia. T. rubiginosa is figured for comparison. PI. xxx, figs. 3, 4.

TEREBRATALIA TRANSVERSA, S o w e r b y .

Plate XXXI, figs. IL', 13.

Terehratiila transversa, Soweuby, Tlies. Couch., i, p. 261, pi. Lxvii, figs. 114-115,

184G. Not of GofLD, 1860.

TerehratiUa transversa, Dall, Sci. Res. Expl. Alaska, p. 47, 1877; Proc. Acad. Nat.

Sci. Pliila., 1877, p. 157; Davidson, Mod. Rec. Brach., p. 79, pi. xvi. figs. 6-12,

14, 11«, 1887 {ex parte).

Terehratiila caurina, Gould, Proc. Bost. Soc. Nat. Hist., iii, p. 347, 1850; Moll.,U. S.

Expl. Exp., p. 468, pi. XLiv, fig. 582, 1852.

Stations 2858, 2961, 29G4, etc., in 10 to 230 fathoms, from the Aleutian

Islands to Catalina Island, California. Oregon, United States Exx)lor-

ii!g Exi)c(litioii.
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This is the most common and variable species of the Nortliwest coast

and attains a notable size, especially in the deep, quiet waters of Puget

Sound. The original transversa was described from a rather smooth

specimen, wliile Gould's type was strongly radiately ribbed. Dr. David-

son would use both names in a varietal sense, retaining the older for the

species, but the grades of variation are so numerous that it is doubtful

how far this would be justitied, as it sometimes happens that onelialf

tlic shell is smooth and the other half ribbed. One feature, however,

is constant in all the multitude of specimens I have examined; the

flexure of the middle of the valves, though often feeble, is. always

concave in the brachial valve and convex in the pedicle valve. The

young specimens from Monterey, Catalina Island, and other southern

localities are frequently suftusetl with reddish or crimson about the

margin and on the backs of the ribs. The ribs, when well developed

and normal, vary from 18 to 40, bifurcating or intercalary toward the

margin. The specimen figured is young, and chosen because it is of the

same width as the specimen of T. occidentalis, with which it is intended to

be compared, and also is, for the species, very strongly ribbed. These

specimens are often found near extreme low-water mark, but it is proba-

ble that they never attain their full growth in such situations. The

completely adult specimens appear con lined to deeper water.' They

sometimes reach the size of 50 mm. high and oS mm. wide, with a

diameter of 31 mm. This species is figured in the Proceedings of the

Academy of Natural Sciences of Philadeli)hia for 1891 on pi. iv,

figs. 6 and 7, but unfortunately the numbers in the text are 8 and 9,

which refer to the figures of T. occidentalis. As in the text referred to,

the attempt was made to separate the present species from T. occiden-

talism, which had become confused with it, this was doubly unfortunate,

but as the writer saw no proof of the plate it was beyond his power to

remedy. The present reflguring, it is hoped, will finally clear up the

confusion.

This species is easily distinguished from T. occidentalis in the adult

state if any attention be given to the diagnostic characters, but there

are others from which it is less sharply distinguished. From Dallina

(jrayi, Davidson, of Japan, the southern reddish specimens of transversa

externally are with difficulty distinguished. In fact, one might fancy

that the two species Avere descendants of one ancestor, which, for some
reason, in Jai)an continued its evolution to the Dallina stage, while

those in America ceased when they arrived at the Terebratalia stage.

1). (jrayi in the adult stage has hardly any flexure, and in the variety

transversa, Davidson, the fiexure is double, but in the young, and in

such of the adults as show the flexure clearly, the two medial riblets

are convex in the brachial valve, complemented in the pedicle valve by
a corresponding depression. In Terebratalia transversa, Sowerby, the

llcxnre is wider, and the converse of what occurs in JD. f/rayi. There
is another Terebratalia in Japan with nuich the same sculpture as T.
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transversa which has the flexure, though obscure, in the same sense as

T. transversa. This is the T.gouldii, Dall,* of which, for comparison,

figures are given (pi. xxx, fig. 2; pi. xxxii, fig. 10). T. goiddii was first

described from a specimen in the Magasella stage, in 1871, but a com-

parison of si)ecimens twenty years later showed that the adult form

was a Terehratalia. But T. gouldii is a thinner and flatter shell, with

the ribbing finer and more regular, as well as more distinctly marked,

than in T. transversa. It is possible that future search may reveal T.

gouldii on the American shores of the Pacific, as Terebratulina Iciiensis

has been found so distributed. At i)re.sent only a few specimens are

known. The color is of a livid grayish white, much like many sijeci-

mens of T. transversa.

TEREBRATALIA OCCIDENTALIS, Dall.

Plate XXXI, figs. 7, 8.

Tereiralella occulentalis, Dall, Proc. Cal. Acad. Sci., iv, p. 182, pi. i, fig. 7, 1871;

Proc. Acad. Nat. Sci. Phila., 1873, p. 184, and 1891, p. 173, pi. iv, figs. 8, 9 (not

6 and 7).

Terebratella transversa, var. oecidentaUs, Davidson, Mou. Eec. Brach., p. 79, pi.

XVI, fig 13 (only), 1887.

Stations 2922 and 2981, in 45 to 47 fathoms, sand, off San Clemente

Island, California, in 1889. Monterey, Catalina Island and vicinity,

Dall, Cooper, and Caufield, chiefly from the beach. Nos. 401, 123144,

aud 95850, U.S.K.M.

This species is not known from north of Monterey. It seems to be a

rare shell, and all the specimens yet examined are radiately ribbed

with about ten very conspicuous ribs, more or less tinged with carmine,

while the channels between them (and the bodj^ of the shell) are pure

white. The mesial flexure is exactly the reverse of that in T. trans-

versa, the brachial valve having it strongly conA^ex, and the pedicle

valve concave. The extreme dimensions yet observed are those of the

specimen figured here; height 26, width 30, diameter 22 mm. The fig-

ures representing this species in the paper referred to under the last

species were transposed with those representing T. transversa, as indi-

cated in the synonymy.

Explanation of Plates.

Plate xxiii.

Fig. 1. ffalieardia flexuosa, Verkill, about twice natural size; diagram of the body
from below; tlie mantle, i, i, i', i', severed and turned back to expose the parts;

a, position of the anterior adductor; ^>, p', adnate palpi; /, pedo-viscer.al mass,

supporting the functional foot with byssal groove and the fiu-lilie opisthopodium

below (behind) it, aud surrounded by the branchial septum; s, siphoual septum;

V, circuhar valve of the incurrent siplion; x, cavity of the sijihon; c, posterior

commissure of the mantle lobes. Drawn by W. H. Dall; page 697.

* Proc, Phil. Acad. Sci., 1891, p. 167.
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Fig. 2. Euciroa pacifica, Dall, about twice natural size; diagram showing a vertical

cross section of the animal behind the foot; o, 6, subumbonal parts of the Tis-

ceral mass, showing the superficial region occupied by the genital glands,

between which are seen the dorsal mantle margin and the proliferations which

enfold the teeth ; c, pericardial chamber, with /(, the ventricle of theheart lying

over on the right side and partly liiding v' , the right auricle, while v, the left

auricle, is fully exposed; below the ventricle is seen the rectum r, which here

passes through the floor of the pericardium and is cut through in the nephridium

below; s, s, cross section of the thick connective tissue formed by an infolding

of the mantle below the pericardium, from the lower internal wall of wliich

fine reticulated fibers radiate upward; this lamina would seem analogous to the

free nephridial lamina in Halicardia (fig. 3, s' n'), but is attached to the visceral

mass and shows a jelly-like solidity into which no ramifications of the ovary

extend; below this descend the stems of the gills (with two tubular blood pas-

sages), supporting the transverse gill-laminfe, on the faces of which the radi-

ating lines represent, not plications, but radiating muscular fibers seen through

the transparent epithelium of the plates; the gill plates are represented as if

laterally extended, but in life they extend obliquely backward so that an exact

section would cut through a number of plates without showing their outline;

the darkly-shaded spaces above the gills are the anterior portions of the anal

chamber; /, the foot, above which is seen the circular section of the retractor

muscle; m, m', lobes of the mantle, showing columnar muscular fibers in section.

Drawn by W. H. Dall
;
page 688.

Fig. 3. Halicardia flexttosa, A^erhill, magnified about four diameters, diagram of the

vertical cross section of part of the bo'ly and gills, taken behind the foot looking

toward the siphons; d', dorsal junction of the mantle, below which isr, therectum

in section; d, subumbonal visceral mass; o v, the cavernous nephridium iu which

are seen j), q, the Ijranches of the retractor muscles, and c v, cavities in the general

mass of the partly glandular and partly fibrous tissue; c 7; roof of a p, the pos-

terior part of the anal chamber; s, downward continuation of the nephridium; s',

point where the free lamina is given off internally; <m, part of the downward

continuation of the mantle lobe of the left side, cut away below m; n, free ver-

miform posterior termination of the lamina; n' , free edge of the lamina, more

anteriorly; below and to the right of this is seen the junction of the lower

surface of the lamina and the outer margin of e the outer lamina of the left gill;

z, papilla on upper surface of the siphonal septum ; t, severed stem of the left

gill with blood vessel in section, the stem recurves and joins V, that of the right

gill near j, the point where both are soldered to the posterior keel of the foot; c,

inner lamina of the left gill, extending between j and/>, and forming part of the

roof of the peripedal chamber. Drawn by W. H. Dall; page 6&7.

Fig. 4. Euciroa lyadfica, Dall, about three times natural size; diagram of the animal

from below, with i, i, i', i' , the mantle severed and turned back to expose the

parts; a, position ofthe anterior adductor; j),p' , the palpi; /, the foot surrounded

by the coalescent gills ; h, the six)honal septum ; x, cavity of the incurrent siphon
;

below which are outlined the areas occupied by columnar muscular tissue and by

dotted shading the glandular region of the ujantle in front of the siphon. Drawn
by W. H. Dall; page 688.

Fig. 5. Halicardiaflexuosa, Verrill ; diagram of the heart and rectum much enlarged,

for comparison with that of Euciroa (fig. 2, h, v, v'); a, the rectum passing

through V, the ventricle, with, 1, the left and,?-, the larger right auricle. Drawn
by W. H. Dall

;
page 697.

Fig. 6. Halicardia jlcxHosa, Verrill, slightly enlarged; diagram of the soft parts

removed from the shell, side view; a, median papilla above &, the anal siphon
;

o-e, the extreinitie,s of the pedal opening between the mantle lobes; the ends of

the muscles are shaded. Drawn by W. H. Dall; page 697.
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Plate xxiv.

Fig. 1. Spergo glandiniformis, Dall; diagrams, a, i, d, natural size; e, slightly

enlarged;/, about twice natural size; /j,much magnified; a, front view of muzzle,

showing relaMve position of tentacle; h, side view of animal crawling ; d, front

edge of foot from below; e, verge as it lies on the back of the animal with the

point turned away from the head; h, teeth, the upper pair are placed in the

natural position as they appear on the radula; the base of the tooth is shaded
with dots ; outside of it is a narrow fibrous band by which the teeth are attached

to the radula; the blades are uushaded; from camera lucida sketches by W. H.
Dall

;
page 680.

Fig. 2. Spergo glandiniformis, Dall, shell, alt. 46 mm.; page 680.

Fig. 3. Halicardia Jicxuosa, VEitr>iLL, slightly enlarged; diagram of the soft parts as

removed from the shell, showing the siphonal extreme of the body; 1), end of

the left branch of the retractor of the foot ; d, lett end of the posterior adductor

muscle. Drawn by W. H. Dall; page 697.

Fig. 4. Euciroa pacifica, Dall, about natural size; diagram of the soft parts removed
from the valves; a', right end of anterior adductor muscle with e above it,

being the end of the right branch of the protractor of the foot; c, area shaded
to show the genital gland or ovary as seen through the mantle; m, surface of

the area occupied by columnar muscular tissue between the surfaces of the

mantle; </-</,extent of pedal opeuiug between the mantle lobes; a, posterior

adductor with below it at the mantle-edge the short siphonal retractor mixscles.

Drawn by W. H. Dall; page 688.

Y\\x..o. Euciroa pacifica, Dall, much enlarged, diagram of the palpi and lappet; a,

the double sacs above j3, the anterior palpi; I, the llcshy median lappet; p,
the posterior palp, folded on itself. Drawn by W. H. Dall

;
page 692.

Fig. 6. Frieleia halli, Dall; view of the valves from the side, alt. 20 mm.
;
page 714.

Fig. 7. Euciroa pacifica, Dall, umboual view of valves
;
page 688.

Fig. 8. Euciroa pacifica, J) KJA^; side view ; Ion. 28 mm.
;
page 688.

Fig. 9. Frieleia liaUi, Dall; basal view of brachial valve, showing crura, buttresses,

and septum in profile; page 714.

Fig. 10. Frieleia halli, Dall; basal view of pedicle valve, showing buttresses; page
714.

Fig. 11. Frieleia halli, Dall; interior of pedicle valve; alt. 20 mm.; page 714.

Fig. 12. Frieleia halli, Dall, enlarged view of cardinal region of brachial valve,

showing crura, spoudylium, and septum
;
page 714.

Fig. 13. Frieleia halli, Dall, view of haemal side; alt. 20 mm.; page 714.

Plate xxv.

Fig. 1. Solemya johnsoni, Dall; longest tlimension of the specimen figured, 115 mm.
See page 712.

Fig. 2. Lyonsiella alaskana, Dall; 24 mm.; page 703.

Fig. 3. Limopsis vaginatus, Dall, internal view of a right valve with the pilose

epidermis removed by potash to show the inflected posterior margin; 25 mm.;
page 713.

Fig. 4. Calijpfogena pacifica, Dall, interior of right valve; 48 mm.; page 713.

Fig. 5. Calyplogcna pacifica, Dall, exterior of the same valve; 48 mm.; page 713,

Fig. 6. Limopsis vaginatus, Dall, internal view of left valve retaining the pilose

epidermis; 34 mm.
;
page 713.

Fig. 7. Limopsis vaginatus, Dall, external view of left valve; 34 mm.; page 713.

Plate xxvi.

Fig. 1. Dentalium phaneum, Dall; 35 mm.; page 686.

Fig. 2. Crypiodon hisecius (Coxkad), Dall; side view; 50 mm.
;
page 713.

Fig, 3, Dentalium complexum. Dall; 78 nun.; page 686.
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Fig. 4. Puncturella major. Dall; 57 mm.
;
page 712.

Fig. 5. Cryptodon hiscctiis, Dall, iimboual view; page 713.

Fig. 6. PectKHCulus arcodentiens, Dall; 21.5 mm.; page 705.

Fig. 7. Emarninnla hawaiiensis, Dall; 2.3 mm.; page 685.

Fig. 8. LiDiatia sandwichensis, I)AI.-L; 15.7 mm.; page 684.

Fig. 9. Solariella retwulina, Dall; 10 mm.; page 684.

Fig. 10. Sahatia pustidosa, Dall; 33 mm.; page 677.

Plate xxvii.

g. 1. Chryaodotnus {Sipho) hypolispus, Dall; 55 mm.; page 708.

. 2. Scaphander alatits, Dall; 35 mm.
;
page 676.

„. 3. Chrysodomus {Sii)ho) acosmiiis, Dall; 60 mm.; page 708.

g. 4. Trophon {Boreofrophon) dispariUs, Dai.^.; 15 mm.; page 712.

g. 5. Trophon {Borcolrophon) sdiulus, Dall; 17.5 mm.; page 712.

g. 6. Chrysodomus periscelidus, Dall; 46 mm.; page 708.

g. 7. Buccinum aleuHcum, Dall; 35 mm.; page 706.

ig. 8. Berhu/iKsfrlelei, Dai.!.; 124 mm.; page 711.

g. 9. Buccinum striyiUatum, Dall; 42 mm.
;
page 706.

Plate xxviii.

Fig. 1. Stromhella middendorffii, Dall; 110 mm.; page 710.

Fig. 2. Stromhella 7nelonis, Bal,!.; 137 mm.; page 710.

Fig. 3. Strombella melonis, Dall, from behind; 137 mm.; page 710.

Fig. 4. Stromhella fragUis, Dall; 100 mm.; page 710.

Plate xxix.

Fig. 1. Ch'ysodomus 2)hocniceus,'DA'LL; 56 mm.; page 708.

Fig. 2. Berinylus aleuticiis, Dall; the apiral whorls are eroded; 65 mm.; page 711.

Fig. 3. Chrysodomus insiflaris, Baj.!.; 100 mm.; page 707.

Fig. 4. Chrysodomus iihius, Dall; 70 mm.; page 708.

Fig. 5. Chrysodomus {Andstrolepis) maynus, Dall; 75 mm.; page 709.

Fig. 6. Buccinum {Sulcosinus) taphrium, DAJ^h-, 40 mm.; page 707.

Fig. 7. Chrysodomus (Andstrolepis) eucosmius, Dall; 33 mm.; page 709.

Fig. 8. Mohuia frielei, Dall, aud oi)eroulnm, the latter magnified; height of shell,

16 mm.
;
page 712.

Fig. 9. Chrysodomus {Sipho) halihrectus, Dall; 35 mm.; page 708.

Plate xxx.

I'ig. 1. Macandrevia craniella, Dall, haiinal view; 17 mm.; page 722,

Fig. 2. Terehratalia gouldii, Dall, side view; 37 mm.
;
page 729.

Fig. 3. Terebratella rubiginosa, Dall, hsemal view; 28 mm.
;
page 727.

Fig. 4. The same, basal view, showing flexure; 27 ram.
;
page 727.

Fig. 5. Macandrevia diamantina, Dall, basal view, showing flexure; page 723.

Fig. 6. Bucdnum ovulum, Da\a^] 25 mm.; page 707.

Fig. 7. TerebrataUa obsoleta, Dall,; 30.5 nm>.
;
page 726.

Fig. 8. Liolhyrinastearnsii, Dall and Pilsbry, basal view, showing flexure; 33 mm.;
page 710.

Fig. 9. Liothyrina stearnsii, hsBvaal view, 48.5 mm.; page 719.

Fig. 10. J'hurotomella gypsina, Dall; 23 mm.; j)age 678.

Fig. 11. Liothyrina stearnsii, Dall and PiLsmiY, side view; 48.5 mm.; page 719.

Plate xxxi.

Fig. 1. Uemiihyris beecheri, Dall; interior of brachial valve (the crura are broken
off); width 16 mm., page 717.

Fig. 2. Basal view of a worn valve of Hemithyris beecheri shoAving the impressions

made by the attachments of the muscles, page 717.
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Fig. 3. Hemithyris beeelieri, Dall, side view of a somewbat asymmetrical brachial

. valve, the same specimen as that figured at figure 1, page 717.

Fig. 4. Basal view of the same; page 717.

Fig. 5. Hemithyris craneana, Dall, b;emal view; 16 mm.; page 717.

Fig. 6. Side view of the same shell; page 717.

Fig. 7. Terebraialia occidenialis, Dall, basal view, showing convex flexure of brachial

valve; width 31 mm.
;
page 729.

Fig. 8. Haemal view of the same shell; page 729.

Fig. 9. Liothyrina clarkeana, Dall, hfemal view; 12 mm.
;
page 718.

Fig. 10. Side view of the same shell; page 718.

Fig. 11. Spergo (laphnelloides, Dall; 23 mm.; p. 683.

Fig. 12. TereirataUa transversa, Sowerby, var. caurina, Gould; haemal view (for

comparison with T. occideutalis, figure 8); width 30.5 mm.; page 727.

Fig. 13. The same, basal view (for comiiarison with figure 7) ; 30.5 mm.
j
page 727.

Fig. 14. Fleurotomella climacella, J)all; 18.5 ram.
;
page 679.

Plate xxxii.

Fig. 1. Macandrevia americana, Dall, hsemal view; height 22 mm.
;
page 721.

Fig. 2. Terebrattilina caput- serpentis, Linn^us {unguicula, Carpenter), haemal view
of full grown Alaskan specimen; height 27 mm.

;
page 719.

Fig. 3. Macandrevia diamantina, Dall, hienuil view; height 18 mm.; page 723.

Fig. 4. Macandrevia americana, Dall, side view; 22 mm., page 721.

Fig. 5. Terebratulina caput-serpcntis, LiXN.EUs, basal view; page 719.

Fig. 6. Macandrevia diamantina,'DALh, side view; page 723.

Fig. 7. Macandrevia americana, Dall, basal view; page 721.

Fig. 8. Terebratulina kiiensis, Dall and Pilsbry, basal view; page 720.

Fig. 9. Terebratulina kiiensis, Dall and Pilsbry, haemal view; height 42.5 mm.;
^age 720.

Fig. 10. Terebratalia (jouldii, Dall, haemal view; 37 ram.; page 729.
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Ammodromus 304

Aniorpba friiticosa 415

Ampelis - 310

Ampbibulima - 445

Ampbisbsenians 346

Ampbiuma means 337

AmpuUaria 431,435,446

caliginosa 440

depressa - 440

Anablepidae - - 116

Anacardiaceae 227

Anachis coronata 182, 203

gaskionii 182

Ij'rata - 183

nigricans -- - 183

parva - 183

serrata - 183

Analysis of jadeite from Burma 30

Anamatbia agassizii - 60

carpenteri 62

crassa 60

hystrix... 61

rissoana 61

umbonata 61

Anasimus fugax 58, 59

latus 58

Anatinacea 702,703

Anatinidae - - 157

Ancistrolepis 709

eucosmius 709,733

magnus, new species 709, 733

Ancylopsetta - 633

Ancylus 430

beani 443

obscurus 444

Andesite 653

Andromeda grayana 225,234

Anelytrops 346

AnelytropidsD - 345

AnguidsB 346,348

Anguis 348

Anguis ttagelliformis 595

Anguisauri
Anniella, Lacertilian genus

osteological characters of

pulcbra

Anniellidse -

Annielloidea . _

Anodon
leotandi

Anolis principalis _

Anoma
Anouialocardia kellettii

subrimbricata
subrugosa

Anomalopus furcillatus

Anomia sanguinea
Anomiidae
Anomura
Anthocboera carunculata --.

Anthornyia ceparum -

Antidesma -

Antilibinia dentatiis

marginatus - - -

mittallii - -

I Antillean region, crabs from
Autiptycbina

\ Autonina ---

j

Antrostomus 553,553,555,556,557

vociferus

Aonidia
blancbardi -.

Apache Mountains, cotton rats from...

Apalbarpactes -

Apaloderma
narina _

coustantia

Apatites in Hornblende andesite

Aphera tessellata

Apiomaia cuspidata

Aplecta sowerbyana -

Aplexa -

Aplysiidse --

Apocremnus septemspinosus
Apoma - -

Arachnopsis filipes

Aralia spinosa

Araliaceae _ -

Area gradata

grandis- - -

labiata

mutabilis . _

multicostata

pacifica.

reeviana

solida

tuberculosa -

Archaster -

agassizii

americanus _

arcticies var. elongatus

bairdii

dawsoni -

florae - -

formosus _ _

grandis -

parelii

robustiis

tenuispinus

Page.

346

345

348

345,347

345

316

443

446

320

4:30

152

152

151

65

724

144

479

305

605

620

69

69

09

83

720

615

,558,568

555

016,620

018

129

602

001,603

601

001

643

173

73

443,444

431

158

57

4;30

57

430

323

147

147

146

147

146

146

147

147

140

268

248

255

255

257

269

355

357

348

249

256
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Page.

Arcliasteridse - 2i5, 266. 268

Arcidse _ - - 146

Arctogseaii lampreys 108

Arctomy.s caudatu.s 8, 16

Argyrosomus •- 121

Aricia arabicula 189

Arionta areolata - - 158, 159

loevis. 158.160

pandora. 158

tryoni 158

veatchii 158

Aristolocbia tomeiitosa 421

Arkansas, salamander from 597

Armstrong, Frank B 551

Aromochelys odorata 320

Arrhenophagus - - 605

Arvicola -- - -- 1

albicauda, new species 12. 16

blanfordi -. 11.12,16

fertilis, new species 10, 11, 16

roylei 12.13,16

montosa, new species 11, 16

wynnei - _ 11

Asio -- 560,561,562,563,567,568,569

occipitrinus 559, 561 , 562, 563

wilsonianus 564

Asimina triloba 410,416,417,418.419

Aspidiotus 616,617,618,620

abietoides - _ 624

abietus ~ 624

acacice 621

aurantii 616, 621

bioarinatus 621

bowreyi— 623

convexus 624

corticalis - 624

cydonice 621

destructor 619

flavescens _ 619

gossypii 621

j uglans-regioe 625

var . albiis 625

var . pruni 625

latastei 023

neril 619

pini 624

theoe 619,620,621

transparens 619

Aspidium oerstedi 213, 232

Asplenium dicksonianum 213, 232

foersteri 213.232

Aspro - - - - 124, 125

Assumption Island, new birds from 371

Asterias ophidion 279

Asteriidae - 279

Asterioidea 245

Asterolecaniiim 615, 616, 620

bambusce
pustulans

Astralium inermis

regina . - - -

Astropecten

americanus
arcticus _

mesactus
AstropectinidsB _ _ 249,

Astroschema clavigera, new species

Proc. N. M. 94 47

295

Astroschema intectum
Astrostomus _ _

Atkinson, G. F _

Atlantic, Northwestern, fishes from . .

.

Auctospina 376, 378, 385,

auriculatus 404.

aurora 404,

Augite andesite _ _

olivines and
porphyrite. ._

Augites, corroded _ _

Aulacaspis

Aulopidae _ _

Auriculidfe _ _ _

Australia, scale insects from -_

Avicula peruviana _ _ ,

.

Aviculidas

Axinaea giganteus _

maculata
tenuisculptus -

Azeca .._

Bache, steamer, crabs collected by
Bahamas, land snail fauna of

stomatopoda from
Baird, Spencer F.
Baiera palmata
Bailey, Vernon, shells collected by
Baione _

Baker, L.D
Baker, Marcus
Baldwin, A. H
Balistan, mammals from _ _

Barbour, Erwin H
Basalt

Bascanion constrictor

flagelliforme 595, 596,

Batrachia

Batrachians from Florida

Batrachonotiis brasiliensis

fragosus

nicholsi, new species. . _

Bathybiaster _

pallidus _

robustus _

Baur, G - 309,573.-574,

on Lacei'tilian genus Anniella.-

birds collected by
Bean, Barton A., on descriptions of two

new flounders

and Tarleton H., on
Gobioides brousso-

neti

Bean,Tarleton H. , on Alaska rockfish . .

.

ou Bleekeria gilli

and Barton, A., on a

fish new to North
Americp

and Barton A., on
Gobioides brusso-

neti

and Goode. G. Brown.
on bathybial fishes.

and Goode. G. Brown,
on Harriotta

and Goode. G. Brown,
on Heteromi

Bear River, mollusks from

Page.

297

567

620

471

404,407

4a5. 407

406,407

641

C67

646, 649

669

616

117

429

621,622

144

144

147

147

147

437

49

439

500,541

303,321

215,232

163

119

449

208

490

1

123,183

6.38,659

327.336

326,336

337

317

54

54

54

256

256

256

584,-585

345

a57

633

631

627

629

631

o;^

451

471

4-55

135
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I'age.

Bears, Himalayan black 4

Isabelline 5

Beekeria fjrilli, new species. t'29

Beeson, Charles H., on Sebastinse of

Pacific coast 375

Belaclimakis 680

Belding, L., lizards collected by.- 1".18

shells collected l)y HI

Bendire, C. E., mammals collected l>y. -i'i

on nests and eggs of

African birds 39

Benedict, James E - 4^
on Lithodidse !"•'

Beuthopecten - ~^^

spinostis ^•'j

Benthopectiuinae, new subfamily »'-t3,2<)8

Berg,C-.- -.- : 11?

Bergrothia *"'l'^

steelii 625

Beringiiis 709,710,711

aleuticus, new species. 71 L, 733

frielei, new species 711.733

turtoni "^l*

Bermuda, storaatopoda from 5'^^

Bemadou, J. B., stomatopoda collected

by - 539

Berthold, A. A.- •'l-'

Betula alaskana - -
331, 334

grandifolia. 331,334

nigra... 414,417,418,419

prisca - - 231.334

Bigelow, Robert Payne, on Crustacea of

the order Stomatopoda - 189

Bignonia capreolata - - - i~l

Bilobites
"^1'"'

Binney, W. G -. lf.3. ltj.5, 443

Bimini Islands, stomatopoda from 489

Birds, Coerebidae, and other American. 399

new species, from Aldabra 371

Assumption. -- 371

Galapagos -357

Gloriosa Island 371

fromMount Kilima-Njaro tJOl

Birds' nests and eggs from Aldabra

Island 39

Bivonia compacta 193

Black Sea, fishes from 133

Bhesospira 429,431.433

Blainville, H. M. de 111.113,114

Bland, Thomas 161,436,428

Blandiella 431

filicosta 431

lirata 4;31

Blue mineral from New Mexico 19-30

Borneo, stomat(jpoda from 536

Boreotrophon disparilis 713, 732

scitulus 712.733

Borxis 446

Bf)thriothoracine in.sects of U. S 605

Bothriothoracini, new tribe 605

Bothriothorax 6a5,606,607

californicus, new species 605. 609

clavicornis ti05

nigripes, new species 607, 610

noveboracensis, new spe-

cies 60.5, 607, emg

paradoxus 670

Page.

Bothriothorax peckhamii 611

peculiar is 605. 607

planiformis, new species 607,611

rotundiformis, new spe-

cies 607,610

virginiensis 607, 608

Box tortoises of North America 573

Brajhiopoda 675,713

Brachymystax 119,130

Brachyscelidae 633

Brevispinis. new subspecies 637

Bridges, Thos. , shells collected bj' 171

Brimley, H. H. and C. S.. 597,598,5951

Brisinga 287

americana 279

costata.. 280

elegans.. 283

multicostata, new species 280

verticillata. 283

BrisingidsB 279

British Columbia, fishes from 627

fossil flora of . 236

fossil plants from... 228

Brooks, W. K 489, .-)4;5, .546, 549, .5.50

Bruner, J. D 573

Bryant, W. E. , shells collected by 165

Bubo virginianiis. 559

Buccinum 703

aleuticum, new species 706,733

cyaneum 703

elongatum 169

minus 175

ovulum, new species 707, 732

roseum 175

strigillatum 706, 732

taphrium 707, 733

tenue 706

Bucconia 676

Buchanga aldabrana 39, 371

Bufo lentiginosus 3.38

quercicus 3138

Bulimulidae 163

Bulimulus 140,430,435,437,446

alternatus 164

auris-sileni 446

baileyi 163.164

californicus 165

dormani 440, 443

exilis 443, 444

fraterculus 443

liliaceus 438.444

lilacinus 443

multilineatus 440,442

maculatus .

marielinus.

nitidulus

pallidior

var. striatula.

patriarchus

pilula

schiedeanus

serperastris —
sufflatus

vegetus
vesicalis

virgulatus

xantusi

443

440

444

164

164

164

165

164

165

164

164

164

443

163
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Page.

Bulimulus ziegleri 165

Bulla adamsi 158

Bullidae _ 158

Bumelia lanuginosa 415

lycioides 415

Burma, jadeite from 39

Bursa fabricii 310

Buthograptus 313

Butler's garter snake 593

Button, Fred.L 169

Byssoarca gradata 147

mutabilis 147,203

reeviana. 147

solida 147

Cactorni -.- 364

Cactornis 357

Caecilianella 437

Caecilianellinse - 437

Calamites ambiguus 212,333

Calcarias 305

lapponicus ^304

California, fishes from 377

fossil flora of - 236

insects from 600,610,611

mammals from 3.53, 354

new lizard from 17, 589

snails from 140

stomatopoda from 515, .530

wood rats from 353

Gulf of, crabs from _ 45,-55

mollusks from 91,

139,1.58.165

Calliostoma versicolor _ 2(I0

Callipappus _ 622

Callista aurantia 153

clionaea 153

newcombiana. 154

pollicaris 153

vulnerata 154

Callocardia _ 696

stearnsii-.. _ 693,696

Callonia. __ 430

Callopeltis guttatus 326, 327, 336

sellatus 327

quadrivittatus 327, .38(>

rosaceus 327, 337

spiloides _ .327

Callopoma fluctuosus .- 198,203

Calyptogena pacifica 713. 731

Calyptrseidae 193

Camarhynchi 364

Camarhynclius afiinis, new species 365

habeli 363

pallida. ,364

pauper 364

productus,new species. ;}64

prosthemelas - 364

psittaculus -_ 365

rostratus, new species. 363

salvini, new species .364

Camarotoeehia. 716

Camp, J. H. , crabs collected by 25

Campeloma 137

Campylodon 457, 459

fabricii.. 4.58

Cancellaria tessellata 173

Cancellariidae 173

I'age.

Cancer chiragra 495

digitalis 535

heros 65

Sagittarius 44

sculptus 21

scyllarus 498
Cancilla sulcata _. 177
Cancridae 31 , 85
Canis aureus 3, 15

lupus 15
Cape do Verde Islands, shells from 183

Capra falconeri 16

sakin. ._ _. 7

sibirica 6,7,16

Caprifoliacete 225

Caprimulgi .5.51

aftershafts, oil gland, and
down of 570

comparison Avith striges . . . 566

feathers in tail 570
Caprimulgus aldabrensis, new species . 373

europoeus 553

forcipatus 553

longipennis 553

madagascariensis 373

spalurus _ 553
Caprinus 445,446,448

Caputserpentis 719

Caragola J... .__ 109

Cai-agolinaB 109

Cardiidffi _ _ _ 150

Cardinalis virginianus 304
Cardita affinis _ 143

californica 148

crassa 148,303

flammea _ 148

pectunculus 148

CarditidsB 148

Cardium asper.sum... 150

iipicinum 151

consors 150

elatum I.51

maculosuni 150

procerum I50

senticosum 150

Carduelis _ 363

Carex servata 216,333

sp 333

Carocolus 49), 4:13,435,444

Carpinus caroliniana 418 , 419

grandis 220, 2.34

virginianus 417

Carteria 620

decorella 623

Carychium 429, 430

exile - 438

Ca.smaria vibex-mexicana. 188

Caspian Sea, fishes from 123

CassididEe 188

Cassis coarctata 188

vibex 1.55,186

vibex-mexicana 188, 203

Castanea dentata... 418,420

pumila 41.5,418,420

ungeri. 219,233

Catacomba pyrastri 005

pirastu 610
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Catalpa speciosa

Caudata
Caves, stalactites and gypsum incrusta-

tions in

Celastraceap -

Celastrus borealis

Celtis mississippiensis

occidentalis 413,

Central America, crabs from
Cemophora

coccinea

Centropomes
Centropomus

toiilou -

insularis, new species

Cephaloptera
Cephalentberinfe

Cephalentherus
occidentalis

Cepolis 430,431,433,

Cercis canadensis 416,

Cerioji 430,431,433,435,

incana

microstoma -

striatella

CeriphasiidsB

Cerithidea albonodosa

mazatlanica.

Cerithiidae .•

Cerithium incistim

maculosum
stercus-miiscarxim

Ceroplastes 616,fil8,

alboliueatus

artemisice

ceriferus

chilensis

major
mimosce -

412

mj'ricoe

.

rubens .

.

rusci

A'insoni

Ceroplastodes dalece

Certhidia, anatomy and aflSnities of

Certhidea albemarlei, new species

bifasciata, new species

cinerascens
; fusca -

luteola, new species

mentalis, new species

olivacea 358,359,

salvini 309,

Certhiola bahamensis 301

caboti - - 301

portoricensis. 301,

tricolor

Cervus cashmerianus
Cetomimidse, new family

Cetomimus gillii, new species

new genus
storeri, new species

Cylindrella

Chsetopleura Ijeanii

Chalcaspis, new genus 605, 606

pergandei, new species. ..

Challenger, fishes collected by

228

234

419

419

45

325

336

126

138

373

373

112

113

113

420

445

419

445

440

444

444

134

192

191

191

203

203

191

622

633

634

620

623

622

616

618

622

620

618

625

309

360

359

359

359

360

359

,360

,358

,303

,307

,308

301

16

451

452

453

4.53

445

303

,611

606

464

Challenger, moUusks collected by.
Chama frondosa

panamensis
Chamsecyparis alaskensis

thyoides

Chamea
Chameleon from Florida

Chamidaj
Chamaeleo
Chelonia caretta

mydas
Chelydra serpentina

Chicoreus palma-rosse mexicana. - _

Chile, stomatopoda from
Chimssra _ _ _

China, jadeite from
mammals from

Chione columbiensis

fluctifraga

gnidia _

neglecta

simillima __

succincta __

undatella _

Chionaspis 616,618,

aspidistrcB

biclavis

braziliensis

citri

minor
sorbi

sp

thece

Chionanthus virginica _

Chirocentridae

Chiton albolineatus _ .

.

Chitons - - -
"-

Chittenden, John F
Chlorida _

Chloridella 4fi0,

Chlorophanes atricilla _

Chlorostoma aureotinctum.
fuscescens _

gallina

var. multifllosa.-

-

globulus

Choanopoma 431,433,435,437,

Chondrites flliciformis

beer i

liasinu,^

sp

targionii --_

Chondropoma 4:^1, 433, 435, 437,

dentatum '

Chordeiles 552, 557, 567, 568, 569^

henrj-i

texensis

virginianus

Choregon
Chorinus heros _

Chrysodomus -

acosmius
crebricostatus

eucosmius
fornicatus

halibrectus

hypolispus

676

150

150

215

430

309

320

150

349

330

317

330

183,203

535

473

39,30

9

153

153

153

153

153

153

153,303

,630,621

630

619,621

619

621

623

617

619

620

417

117

303

14i

035

509

,509,544

301

199

199

199

199

199

,44ij,446

211.333

211.232

311

211

211

,445,446

437.440

,.570, .571

5.58

.558

.553,558

132

65

707.709

708, 7.33

710

709,733

708

708,733

708,733
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Chrysodomus insularis, new species..

ithiiis '.

liratus

magnus, new species.

periscelidiis

phceniceus

Cinnyris abbotti, new species

aldabrensis, new species.,

bifasciata

sonimanga
Cionella

Cis8us anipelopsis

Cistuda _

Carolina _

carolinae

Cistudo

carinata _

Carolina _ 574

var. Carolina

ciuosternoides . .

.

kinosternoides . .

.

major
mexicana

triuugius

clavisa - _ _

claiisa

triungius

major
mexicana
ornata _

triiingins

virginea 573,

Cistula 431. 433, 435, 437, M5,
Clams, little neck
Clark, Hubert Lyman, on pterylogra-

phy of goatsuckers and owls
Clarke, F.W
Clarke, J. M....

Clathodon
Clathradon ..,..

cuneata
Clathrodon
Claus, C
Clausilia _

Clava gemmata
gemmatus
incisum

Cliona

Clionella quadruples
Clorostoma gallina

Clupeidae

Clymene punctata

Coachwhip snake

Coccidae

Coccothraustes

Coccus -

blanchardii

cacti

ceratiformis
diosmatis

laniger

Cockerell, T. D. A 430,573,

on scale insects

Codakia tigrina

Coelostoma

rubiginosum

Page.

707, 733

708, 733

708

709,732

708, 733

708, 733

373

373

310

373

429,430

431

575

578

578

575

578

,.578,580

578

580

574

574,57ff-

574,580

574,580

574,577

574,578

574, 580

574,575

579

574. .581

573. .580

574. .578

446,447

98

.551

29,31

719

90

90

97

93

549

429,430

303

191

191

716

680

203

117

36

595

615,619

1305

618,619

623

616, 619

618

618

619

588,610

615

149

623

633

Page.
Ccerebidae, anatomy and affinities of. . . 399

Ccereba coerula 300, 302, 305, 307

cyanea. 300,302,305,307
Collett, John 79

Collodes depressus 52

doubtful species .53

granosus _ 53

leptocheles, new species 53

robustus 43,52

tenuirostr is 53
Colorado, fossil flora of 236

fossil plants from 229

squirrels from. _ 341

Colobostylus 431, 432, 434, 435, 437, 445, 447

Coluber flliformis 596

flagelliformis 595, 596

flagellum _ 595

Columbella cedonulli 183

coronata 182

cribraria 182

fuscata 182,203

gaskoinii.. 182

hfemastoma 182

lyrata 182

maculosa _ 183

major 182

nigricans 182

parva 183

serrata 183

Columbellidae 183

Columbia 89

Colvee, P 616

Cornacefe 236

Comptonia aeutiloba 331

aspleuifolia 333

cuspidata ., 331

praemissa 322

Comys 611

Conaa purpurascens. 203

Conchaphila var. jialmula 143

Conchifera 133

Conchocele disjuncta 713

Conella cedonulli 183

Congo River, crabs from . .'. 25

Conidse 169

Coniferse 213

Contiapygsea 333, .337

Conus arcbon 171

brunneus 303

var. tiaratus 170,303

californicus 171

dalli.. 169,303

dispar. 171

• gladiator 170,303

interruptus : 171

lucidus 171

minimus 170

monilifer 171

nux 171,303

princeps 171

purpurascens _ 170

var. scalptus 170

regularis 171

textile 169

vittatus 170,303

Cope, E. D . . . 117, 334, 334, 345, 350, 575, 591, 593, 599
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Copper, overlaying with, by American
aborigines

Coquillett, D. W
Coralliophila uux

costata - - -

Coralliophilinse

Corbicula

Corbiculidae

Corbiila bioarinata -

crassitelliformis
hicksii, new species

Corbnlidse -

Cordya. -

Coregonida" - - - --- 117.

Coregoninre, synonymy of

Coregonini - —
Coregonus
Coregonus, synonymy of

thymallus

Cornus florida 41(1, 417,

. orbifera
"

'

paniculata

Coronida 490,492,

Coronis

Corylus macquarrii 219,231,232,

var. macrophylla .

.

Coryrhynchus riisei

Crabs from Antillean region —
of the family Inachidas

new genei'a and species of

fresh water, new species of

new species from Indian Ocean.

.

Crassatella gibbosa —
Crassatellidee - —
Cratasgus arborescens —

coccinea

cordata _-

crus-galli 411,

mollis - -

.

spathulata

tomentosa
Crane, Agnes
Cranopsis asturiana _

Crawford, Frazer S., insects collected

by
Cremastogaster dohrni - _ .

.

Crepidula dorsata var. lingulata

rugosa
unguiformis

Cretaceous, Potomac division of

Cribrella _

pectinata, new si^ecies

sanguinolenta

Cricetns fulvus

isabellinus

phaeus
Cristivomer
Crocidopoma
Crocidura aranea

murina
Crossaster helianthns, new species

Crotalns adamaiiteus _

Crucibulum imbi'icatum

spinosum
Crustacea

of order Stomatopoda
Cryptococcus

Page.
[

Cryptodon bisectus 713,

475 Ctenochiton

610 Ctenodiscus

187 Ctenopoma 4;il,432,

187 rugulosum. _

187 Cnemidophorus sexlineatus

136 Cingla
438 Cuba, mollusks from _ . _

157 Cuma costata

134 Cupressinoxylon erraticum
134. 138 Cupuliferas
1:M,157 Cycadacese

430 Cyclas dentata
120, 121 Cyclemmys amboinensis _

120 Cyclopsetta
120 chittendeni, new species. ,

.

117 fimbriata
130 Cyon dukhunensis
122 Cypreea albuginosa

418,419 arabicula

220, 234 controversa
420 isabella-mexicana

493, .544 pulla

490,502 pustulata ---

2:^9,240 radians

220,232 sanguinea
48 Cylindrella 4:30. 431, 432, 434,

83 jejuna —
43 pallida - -

479
j

poeyana
25 Cylindrococcus

21 Cynoperca
148

j

CyperacesB- -

148 Cypraea solandri _

416 sowerbyi
420

;

Cyprseidse

420
i

Cypraena zonata

418.419
I

Cyprini-..-

419
!

Cyprinodon.-

415.420 I Cyprinodont -

419
I

Cyprinodontes _

718 Cyprinodontidae limnophogfe

680
'

nomenclature of

Cyprinodontoidei
622

j

Cyprinoides

620
j

Cypselus - -

194,203
i

melba -

194
j

Cyrena -. -- 92,

194,203
I

carol inensis -

87 floridana

267 truncata

278 Cyrenidse -

279 Cysticopsis

16 Cytherea aurantia .-

10 chonaea -

10 crassatelloides

119 liewcombiana
431,432 petichialis -

15. 16 ijollicaris -

14,16
I

radiata

274
1

vulnerata

3.35. 330
I

Dactylopius 015, 018,

193,203 I
bromelice

194.203
I

calceolarioe

479 carious

489 citri

615 cocotis

731,732

622

367

435,445

427, 440

321

125

429

187

215,233

218

215

148

585

634

033, 635

6,35

15

189,303

189,203

189

189,203

190

190

190

189

4*5,4.37

440

444

440

622

128

216

189

189

189

189

115

115

115

115,110

110

115

116

116

587

586

105, 136

93

93,94

91

93,95

430

1.53

153

154

154

153

153

151

1.54

620,622

618,619

021,623

610

631

619,021
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DactylopiHS ephedroe 624

graminis _ 618

solani _ 625

Dakota formation, invertebrate fauna
of _ 131

Dale, T.Nelson, fossils collected by 313

Dall, W. H.... 68,149,201,211,237,239,403,435,448

crabs 'Collected by 142,487

fossil flora collected by 209,213

on genus Gnathodon 89

on MoUusca and Brachi-

opoda 675

Dallina 720

grayi. 728

Dana, Jas. D. 549

stomatopoda collected by. 508,536

Daphnella 680,683

limacina 684

Dasybatus Ill

Dasybatidse Ill

Davidson, George, shells collected
by 104,166

Davidson, Thomas 715, 718, 724, 728

Dawson, William. _ 238,240

Day, EobertS ._ 632

Decapoda 479

Deckenia _ 21

cristata, new species 23

imitatrix _ 23

Defrancia hormophora 684

Deirochelys reticularia 318

Dellina septigera. 726

Delphinidae a3,36,37

Delphinus ptinctatus _ 34

pseudodelphis 36

Dendroica - 304

aureola. - _ . 310

coronata _ 304,305,306,307

discolor 304

maculosa _ 304,.305

pennsylvanica 304

tigrina _ _. _ 303.305

vigorsi -.- __. 304

Dentaliidae 157

Dentaliura 676,680

antillaruni 686

candidum.- 687

ceras 687

complexum , new species 686, 731

fisheri 157

numerosum 686

phaneum, new species 686,731

semipolitum _ _ 158

solidiim 687

Dentellaria ._ 445,446

Derniaturiis 4S7

Dermochelys coriacea 317

Dermopteres 118

Dermopteria 118

Desmognathus 597, 598

auriculata _ _ 337

brimleyorum, new spe-

cies - 597

fiisca 598

nigra 598

ochrophoea 598

Pag.--

Desmoulins 89

Diabase _ 659

Diadophis punctatus _ 325, 326

Dialeuca _ _ . _ 430, 432
Diaspis 610,619,020.622

amygdali 625

asparagi 616

fimbriata _ 622

lanatus .._ 619,623,624,635

pinnulifera - - _ 621

Dibamidae _ _

.

340

Dicerobatus Ill

Dicentrarchus _ _ 124

Diclida 575

Diemyctylus viridescens _ 337

Diller, J. S._ 051

Diospyros alaskana _ 234,234

anceps _ .

.

224

lancifolia 224

stenosepala 234,234

anceps 251

primsera 132

virginiana 416,418

Diorite porphyrite 663

Diorites 652

Diplodonta orbella 149

serricata 149

Diplodontidse 149

Diplopoma 429,431,433

Discodes 612

Ditremata 1G5

Divaricella dentata 148

Docogiossa 196

Dolabella californiea _ 158

Doliidse 189

Dolium ringens 189

Dolley.C.S 79

Donacidse 155

Donax carinata 155

flexuosus 1.55

punctatostriatus _ 155

transversus 1.55

Dorynchus thomsoni 64

Dosinia annae 1.54

dunkeri 154

ponderosa 154

prostrata 154

Douglas, J.W fil7

Drepanididse 2ft9. ,303. 304. ;{05. 306

Drillia 078

bottce. 173

incrassata 173

maura 173

microscelida, new species 077

unimaculata 173

Drosicha 618

contrahens.-. 621

Drymseus californicus 165

ziegleri 165

Duncanson, H. B 573

Duvaucelia 602

Duvaucelius 602

Dyewood from Tres Marias 140

Dytaster 366.268

grandis 248

madreporifer 248
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Pago.
Enaeta pederseni 176

Ebenaceae .._ 2'2i

Ecaiiclata 3:^8

Echinasteridae _ 278

Ecliiiicecus, new genus 66

pentagonus, new species .- 06

Echinocerus 484

Echinoplax 64

Eckman, C. , reptiles collected by _ 1524, 329

Eclipse Expedition, shells collected by, 183

Ecuador, stomatopoda from 518

Edwards, Henry, shells collected by . . . 140, 173

Eggs of new birds from Aldabra Id 30

Eigenmann, Carl H.,on Sebastinas from
Pacific coast 375

Eigenmann, Mrs, Carl H 377

Eisen, Gustav, shells collected by 164

Elaeodendron helveticiim 228. 234

Elaps fiilvius 325,334,336

Ells, R,W 313

Elopidae _ ._ 117

Emargiiiula 685

hawaiiensis, new species . . 6S5, 732

Emmons, G. T., Indian relics presented
by ._ 47(j

Emyoides _ 575

kinosternoides ,580

Emys carolinoe .- _ 578

cinosternoides - 580

clausa ,577

kinosternoides _ 573, .580

schneideri _ _ 577

virgtilata _ _ _ 577

Enaeta ciimingii . _ _ 176

Encyrtinae 605

Engina carbonaria 179

var . fusiformis 179

Engystoma carolinense _
."

;i38

Enstatite andesite 6Jrf

Eoplacophora __ 201

Epialtu.s bituberculatiis _ 07

dentatus 69

dilatatus 67

longirostris 137

marginatiis 69

minimus 67

nuttallii. 09

productus _ 68

sulcirostris 07

E]3inephelus ciliatus 388, 405

Epitomynis 119

Equisetaceas 212
Equisetum globulosum 212, 233

Erato columbella 190

Erethmochelys imbricata 318

Eri<-aceio.- 225

Ericerus 618

pe-la 021

Erichthalima 544

Erichthoidina 543

Erichthus 543

Ericoccus turgipes 623

Erimetopus, new genus 26

spinosus, new species 26

Eriochiton 618, 623

Eriococcus 615, 630

coccineus 625

Eriococcus conspersus
Eriopeltis

lichtensteinii

Eruptive rocks from Montana
Esocids

Ethiopian region, scale insects of

Euciroa 675,6'

Page,

622

616

617

637

116

017

,698,702

eburnea 687.689

elegantissima 687,689

pacifica, new species 688,

093,694,730,731

Euciroidas 687

Eudesia 720

cardium 721

fontaineana 721

Eumeces fasciatus. 321

Euonymus atropurpureiis 415. 419

Euparypha areolata 1.53

IsBvis 16D
Eupetaurus ciuereus 10

Eupleura muriciformis 185

Euprognatha 55

gracilipes 56

rastellifera 55

spinosa, new
subspecies

.

55

Eui-ycratera 430, 445

jamaicensis var. cornea .. 449

Eiirypodius latreillei 59

Eutjenia butlerii .591

flavilabris 593

Eutrochatella 431 , 432, 4:i5, 4:37, 445

Exceretopus 016

Exomegas 110

Fagus antipofii 218,232

atropunicea 417, 418

deucalionis 219, 232

emarginata 219

feroniae. 219,233

lancifolia 219

macrophylla 219,232

pristina 219

Fairmairia 016

Fario 119,120

Farrington, Olivej- C, on jadeite from
Burma 29

Farancia abacura. 322, 336, 337

Fasciolaridai 177

Fauna, invertebrate, of Dakota forma-

tion 131

Faxon, Walter... 489,550

Felania serricata 149

Felis torquata. 3, 15

uncia 15

Ferussacia , 437

Feylinia 346

Picus alaskana 223,234

membranacea. 233,234

Filices 213

Filicites hebridica 239

F'illippia 615

Fiorinia 616,617,630

sulci 617

syncarpice. 633

Fischer,Paul 93,95,439

Fish Commission, collections from 43, 83,

311, 345, 365, 451, 455,471, 479, 489, 633, 675
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Fish Commission, birds collected by . . . 365

crabs collected by .. - 43, 83

fishes collected by.. 451,

455,471,479,489,633

mollusks and brach-

iopods collected by. 675

plants collected by..- 211

starfishes and ophiu-

rans collected by.- 245

Fish new to North America .- 631

Fisher , W. J. , mollusks collected by . - - - 139,

159, 160, 169, 171

Fi.sh Hawk, stomatopoda collected by . . 507

Fissurella nigrocincta 200

oruata 200

volcano 200,203

Fissurellidee 200

Fissuridea alta ..-- 201,203

insequalis -.. .. 201,203

var . pica: .• 203

mnrina .-. 200,203

pica 201

Flexor longus hallucis 302

Flora of Dakota formation 131

Florida, crabs from 46, 85

flounders from. 633

mollusca fauna of 440

mollusks from 97

reptiles and batrachians from. 317

stomatopoda from 508

Flower, Sir William.. 33,37

Fondia aldabrana 40,371

Forbes, E 238

Forestiera acuminata 415, 419, 420

Ferrer, A. , shells collected by 140

Fortune, W. F 413

Fossil flora of Alaska.. 207

distribution of... 233

Fossil shells from Jamaica 449

Foxes from Balistan and Kashmir 3

Fraxinus americana 416, 417, 418

deuticulata 225

excelsior 225

herendeenensis, new species. 234,

227,334,240

ornus 225

pubescens 411,419

quadrangulata 410

sambucifolia 419

viridis 411,419

Frenchia 623

Frenula 724

jeffreysi 725

FrenuUna sanguinea 727

Fresh-water crabs from Africa 25

Fresh-water mollusks of Greater An-
tilles 444

Fresh-water mollusks of Lesser An-
tilles 443

Freyella americana 279

aspera,new species 285

bractiata ;... 283

microsp ina, new species 286

Friday, J. A.,3adeite collected by 29

Friele, Herman 711,715

Frieleia 713

halli, new species.. 714,731

Page.
Fringillidas 299,304

Furuhjelm, Hjalmar, flora collected by. 208

Fusus amlnistus 178

cinereus 179

dupethithonarsii 178, 179

multicarinatus 178

nova-hollandice 178

I'eevianus 178

Gabb, Wm. M. , shells collected by 140

Gage, S. H 107

Galapagos Islands, new birds from 357

Galeommidaj 149

Galeus canis 467

Galerus mamillaris 194, 203

Gallatin Coixnty, Mont. , rocks from 637

Gardner, J. Starkie 238

Garman, H., tortoises collected by .573,579

Garter snake, Butler's 593

Gasteropoda 134, 158, 676

Gasti'opsetta 633

frontalis, new species 633

Gatherer, Schnr., fishes collected by... 463,464

Geomelania 431 , 432, 435, 445

Georgia, stomatopoda from 518

Geospiza 357

abingdoni 361

acutirostris, new species 363

albemarlei, new species 363

assimilis 361

barringtoni, new species 361

bauri, new species 363

conirostris 361

debilirostris, new species 363

dubia 363

fortis 363

fratercula, new species 363

fuliginosa 363

intermedia 361

media 363

parviila. 363

propinqua, new species. 361

scandens 361

strenua 363

Geostilbia 430,437

Geothlypis 304

Geotria 110

Gerstaecker, A ... 550

Giard, M 616

Gibbes, Lewis R 519

Gibbvila varians 199

Giglioli, E. H 463,464,467

Gigliolia, new genus 456, 464

moseleyi, new species 457, 465

Gilbert, Charles H 18

fishes collected by.- 377

Gill, Theodore. 377,634

on nomenclature of lam-

preys 107

PceciliidsB or Cypri-

nodontidsB. 115

Salmonidje and Thy-
mallidae 117

Stizostedion or Luci-

operca 133, 346, 388, 630

Ginkgo adiantoides 215.233

multinervis 215, 232

sp 239
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Page.

(ilossoptia campestris 30;i

Glabaris 446

Glandiiia 430.434,435,436.445

algira 436

parallela 681

terebrseforinis 444

Glandinella, from Cuba 429. 430. 431, 433

Glessiila - 43"

Glaucidimu 560, 5G1 . 56;i. 567. 5!j9, 570

phalsenoides 563

Gleditsia aquatica 410, 419

triacanthos 410. 416, 417, 419

Gloriosa Island , new birds from 371

Glossoptila campestris - 301 , 305, 307

Gonodactylus larvae

scyllarus

.

smithii . .

.

Glyphis alta

densiclathrata _

vai'. mtirina

insequalis

saturnalls

Glyptostrobus, sp

europsBus .

ungeri

Gnathaster
Guathodon cantrainei

201

201

301

201

201

239

214.333

340

263

104

clathrodon. 91,99,105,100

cuneatus 91,

93,95,97,99,100,101,106

cuneatus var. nasutus 98, 106

flexuosus.. 91,98,101,103,100

var. petitianus 103,100

jrayi 91,97,99

guadelupensis. 104

johnsoni 91,100,106

lecontei 91.100,102,106

mendicus- 91. 100. 101, 103, 106

monograph of genus 80

,99

106

103

91

103

103

minor ._ _ 91. 9i

parvum
rostratum ._

rostratus

trigona _ .

,

trigonum
trigonus 91,100,101

truncatum 103

valdensis 105

Gnatodon _ so

Goatsuckers, arrangement feathers of

wing rm
pterylography of 551

G obioides broussoneti ()31

Goethe, R., on CoccidiB G17

Gonerichthus 543, 545, .546

Gonglyostoma 4;-0

Goniasteridaj _ . 357, 3u0

Goniobasis I37

doubtful species 135, KiS

.jeffersonensis V,U, 138

macilenta 135

Goniobatis 114

Goniopecten 249

demonstrans 349

Gonodactylus 489, 493, 493, 543

chiragra . . 493, 494, 495, 497, 500, 546

ensiger 499

glabrous 493

graphurus 493,494

spmosissmius

spinosus

styliferus

Gonorhynchidse _

Gonostomopsis
Greenland, fossil flora of

Goode, G. Brown
and Bean, Tarleton H.

on bathybial fishea

.

on Harriotta

on Heteromi
Goodridge, J. O
Gopherus polyphemus
G6ppert,H. R
Gore, A. J., .shells presented by
Gossyparia

casuarincB

confiuens

mannifera
Gramineae
Grampus. Schnr., crabs collected by . .

.

stomatopoda c o 1
-

lected by
Gray, J. E
Greater Antilles, land snail fauna of...

mollusks of . --

Grebnitski, N., crabs collected by
Green, E. E
Greenland, fossil flora of

plants from
Grewingk, C - -

Guayaquil, shells from
Guerinia -

serratuloe

Gundlachia -.

ancyliformis

Giinther, A 107,109.131,134,463

Guppya gundlaclii

Gymnocephalus -

schriEtzer -

tanaicensis

Gymnocladus dioicus 410.

Gymnoglaux 560, 565;

sp

Gypsum incrustations in caves

Habia ludovician —
Halicardia 695, 697, C98, 7 03, 703,

flexuosa 697, 729,

Halimus hcctori

Hall, James-- - 313,

Hamamelidaceae ---

Hamamelis virginica - - -

Hapaloderma vittatum

Hapalogaster

Hapalura -

Hapalurus - - -

Haplomi . . -

Harford, W. G. W., fi.thes collected by.

Harpacrenata. —
gracilis

mexicana
minor
riviolina

Page.

545

493,496

495

493,494

493

502

117

445

225

377

451

471

455

345

319

208

141

615,622

G32

633

617

216

46,67

489

345

439

436

60

619

336

239

207

151

615

616

439, 431

440

465.468

440

125

125

125

416,419

567,568

565

77

304

704,730

730, 731

65

715, 719

226

415

601,603

487

602

603

116

401

175,303

175

175

175

175
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Harpa rosea crenata

var. kieuer

scriba

testudinalis

Harpactes
Harpidse _

Hurpiocephalus tubinaris

Harriotta, new genus
raleighana, new species

Harris, G. D - - 93.

Hartt explorations, crabs collected by . _

54.&5,67

Haswell.W. A - -

Hawaiian Islands, brachiopodafrom..-

mollusca from _

Hayden, F. V., fossils collected by 131,

Hay.O.P - 333.

tortoises collected by..

Hedera auriculata - 226,

Helicidae 158,431,

Helicina - -

phasianella _ _

subglobulosa 427,

Helicodiscus lineatus

Helix acutedentata

areolata 1.58,

a.spersa . -

bebri

bicruris

desertorum - -

hirsutum
Mndsii -

lactea

Isevis

nemoralina _

pandora
platyglossa

similaris _ _

reatcbii _

ventrosvila

Helocodiscus lineatns sonorensis.

Heloderma
Helodermatidse

Heller. C---

Hemicardium _

Hemignathus 304,

olivaceus

Hemisinus 429,431,

Heniitragiis jemlaicus

Hemitrocbus 430. 431, 432, 437,

varians

Hemitbyris 713,

beecheri, new species . . 717,

cornea

craneana, new species

lucida

psittacea

Hempbill, Henry W. , sbells collected by

.

stomatopoda col-

lected by.. _

Henderson, Jobn B. , fossils collected by

.

Herbst. J.F.W
Herpestes auropunctatus

mungo
tbysanurus

Herrick, F.H
Hesperomys toltecus

175

175

175

175

602

175

16

471

472

211

44,

',72

550

675

675

136

.584

573

234

432

4.31

444

440

162

161

1.59

425

161

161

1.59

162

161

425

160

444

160

161

425

159

161

162

349

346

549

698

308

307

437

16

445

440

717

733

716

733

718

715

141

.508

433

549

15

15

15

210

129

Hess, W
Heterodera _

Heterodon platyrbinos

niger...

Heterodonax bimaculatus

Heteromi, revision of tbe order

Heterotrogon, new genus-.

vittatus..

Hicks, L. E. _-

fossils collected by
Hicoria alba 416

aquatico 412,

glabra 412. 416, 417.

microcarpa _

minima 413,416,

myristicseformis . _

orata

pecan
sulcata — 412

Hilgendorf , Franz
Himalayan Mountains, mammals from.

Himationo
parva -

.

sanguinea

Hindu Kusb Mountains, sbeep from . .

.

Holland. W. J
Holoplites, new genus -

armatus-

Holorhinus--

Holzner. F. X., mammals collected by..

Hornblende andesite

apatites in

picrite

Howard, L. O., on Botbriotboracine in-

sects of tbe United States

Hucho -

Huenia brevirostrata

simplex _ -

Hurter, Julius

Hyalinia - -

Hyalina binneyana
Hyalosagda
Hyastenus

longipes

Hybris flammea
Hydrasterias opbidion

Hydrobia
mobiliana _ -

Hyla femoralis

squirella

Hymenaster modestus
Hyperstbene andesite - - -

Hypocoekis _ - .

.

abbotti, new species

diverticulatus -

granulatus

punctatus

Hypsiglena _ - - - —
Hystrix leucura _

Hyodontidse -

Ibex from Batistan

Siberia -

Tbian Sban Mountains

Ibis abbotti

Icerya -

ffigyptiaca

koebelei

Page.

549

623

328,336

329

1.55

455

601,602

602, 603

134,137

131

417,418

415, 420

418.419

416,419

417. 418

412, 416

416.417

413,420

416. 419

4,59

4,7

304,308

300

300,304

5

551

64

04

113

129

642,6ti0

643

054

005

119

66

66

573

430

162

430

62

62

559, 566

279

430

101

339

338

277

650

21

21.23

21,23

21

21

324

16

117

6,7

371

618,620

616,619

623
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Page.

leerya montserratensis 62:3

sacchari 61*^

seychellarum - 618

Ichthyomyzon - 109

Icterus icterus 308

nexdecidua 419.420

insignis - 229. 234

opaca 416,417.418

verticillata 410.420

229

409

266

43

52

57

58

57

409

33

495

21

140

622

451

605

615

64.3

131

687

216

216,232

257

2.54

201

201

201

201

724

724

724

nicineae

Illinois, trees from
Ilyaster

InacliidEe

Iiiachinae

Iiiachoides iutermedi^is, new species...

Itevis

obtusiis

Indiana, trees from
Indian Ocean , porpoises from

stomatopoda from
crabs from

Indo-Pacific waters, mollusks from
Inglisia _

Iniomi .-

Insects of United States

Insects, scale, geographical distribix-

tion of - - - - - -

Intrusive rocks

Invertebrate fauna of Dakota forma-
tion - -

Investigator, mollusks collected by
Iridacese

Irites alaskana

Isaster , new genus
baii-dii

Ischnochiton acrior

clathratus

macaudrei
Ischnocbitonidae

Ismenia
jeffreysi

sanguinea
Isocardia 91,696

tenuidens 106

Isocardiidae 106

Isomeria 446

Isospondyli 117

Italy, stomatopoda from 526

Ives, J. E .5.50

Ixocincla madagascariensis rostrata,

new subspecies 39,371

Jadeite from Burma 29

Jamaica, new species of shells from 448

Jamaicia 431,432

Janira dentata 144

Japan, crabs from 21,48.71

shells from 178

stomatopoda from .539

Japanese species of reed warbler 205

Jeanneretia 430

Jefferson County, Mont., rocks from... 637

Johns Hopkins University 502

laboratory . 490, ,544

Jones, W. H .525

stomatopoda collected by . . 508. 518

Jordan.D. S 111,113,123,125,331,627

crabs collected by 49,68

Page.

Jordan, D. S., fishes collected by 377

stomatopoda c o 1 1 e c t e d
by 502,508,526

Jouy, P. L. . stomatopoda collected by . . 539

Juglandacese 223

Juglans acuminata 222, 234

egregia 223

nigra 417, 418

nigella. 222,2:34

picroides 222,223.2.34

townsendi, new species 222, 2:34, 240

woodiana 222, 234

.Jumala 710

Juniperiis commu nis 415, 419, 420

virginiana - 414, 418, 419

Kaj Nag, mammals from -_- 1,10,11

Kansas, fossils from 131

Kashmir, mammals from - 1

Kermes 615

Kilima-Njaro, Mount, birds from 601

Kinnehan, J. R-- ---- 313,-314

Kinosternon baurii - - 319

pensilvanicum 319

Kirk, T. W 549

Kirsch, P. H. , snakes collected by 593

Knowlton, F. H., on fossil flora of

Alaska - - 207

Koebele, Albert - . 609, 610, 611, 623

Kohn, Gustave - 573

Korea, birds from - 205

stomatopoda from _ 539

Kossmann, R - 549

Krause, Dr., fossil plants collected by . 210

Kraussina lamarckiana 724

Labrax - 124

Labiosa undulata - - - 157

Labyrinthus 446

Lacanium 620

Lacertilia - 347

Lagomys griseus 14,16

macrotis 14,16

roylei - - 13, 16

Lampetra .- 107.109,110

Lampropeltis calligaster 334

getulus ..-- --- 334,336

Lamprophyres - 665

Lamprophys _ - - 643

Lampusa vestitum 188

Lamprey, larva of 108

Lampreys, families of 109

nomenclature and char-

acteristics of 107

Land snails of Antillean region 439,443,444

West Indian region 423

plants in Dakota formation 137

Lapworth, Charles 313

Laqueus ..-- 724

blanfordi 726

californicus 725, 726

var. vancouveri-

ensis -. 725

jeffreysi 725,736

j efifreysii 723

pictus 726, 727

rubellus — 736

vancouverensis- 724

Larkin, R.R 573,588
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LarvEe of Stomatopoda 543

Laseidae 149

Lasea rubra var . subviridis 149

Lates - 126

Latirus ceratus - 178, 203

ciugulata 1""

cingulifera 1"T

Latreille, P.A 549

Lecanopsis 616

Lecaiiium 610

nigrum 619

Leda lanceolata 147

LedidsB 147

Lecaniodiaspis 615

yuccoe 624

Lecanium 618,620,622

acuminatum 621

asparagi _ - _ 616

chirimolioe - - 631

coflfece 619

depressum 621

hesperidum 621

insignicolla 625

oleoe - 621

mangiferoe 619

phoradendri 625

scrobiculatiim 622

tarsale _ 621:

uriclii 623

viride 619

LeConte,J.L 347

Lee, Leslie A. , shells collected by 141

Leia 43C)

Leiobatus Ill

Leiolopisma laterale _ - _ 321, 337

Leiorhynchus 716

Lepeopus, new genus 487

forcipatus, new species 489

Lepidopleurus pectinulatus 201

Lepidoptera 503

Leptinaria 430, 437

antillarum 443

Leptolithodes, new genus 484, 486

aculeatus 484

asper 484,485

longipes 484

multispinis, new species 484, 485

papilla t us, new spe-

cies 485

Leptoperca 135

Leptopodia calcarata 45

debilis 44,144

modesta 45

sagittaria 44

Leptopodiinae 44

Leptoptychaster arcticus 255

Leptosqiiilla 480,493

Lepus tibetanus _ 13, 16

Leslie, C. C, stomatopoda collected

by 518

Lesquereux, Leo 209,213,237

Les Sandres 136

Lesser Antilles, fresh-water mollusks
of 443

land snails of 443

Leucaspis 616,622

Leucosticte griseonucha

Leucozonia
cingulata 177

Levenia coarctata

Lia

Lichtensia _

Lieina

Lignus 430,431,4:33

fasciatus

Limnaea
cubensis

Limna^idte

Limopsis vaginatus

Linnsea cubensis _ _

Liocardium elatum
apiciuum

Ijiocerithium incisum
Liomesus
Liothyrina

arctica. . _

clarkeana, new species .

stearnsii

uva
wyvillei

Liparites

Lipogenyidae 456,

Lipogenys, new genus 455;

gillii

Liquidambar europaeum
styraciflua _. 411,410,

Liriodendron tulipifera 410,410,417

Lispognathus thomsoni _

Lithodes
sequispinus

agassizii

brevipes

notes on young of

californiensis, new species

camtschaticus

notes on young
of

couesi -

diomedefe, new species. -

goodei, new species

granulatus

niaia

rathbuni
spmosissimus

Lithodidse

Lithophagus aristatus

Lithyrina davidsoni.

Littorina aspera

conspersa

Littorinidae

Lizard, new species from California

Locustella fasciolata

hondoensis, new species

ochotensis

pleskei

Loennberg, Einar, on reptUes and batra-

chians

Lolab, monkeys from
Loomis, H., crabs presented by
Lophocardium
Lophyridae.

Lottia gigantea

Page.

304

178

178,206

188,303

4;30

616

431,4:33

435,445

440

4:30

438

166

713

444

151

151

191

709

718

719

718, 7a3

719, 732

719

723

660

457, 469

457, 469

469

226,234

418, 420

418,420

64

485

481

479

484

479

483

483,484

479

481

480

479,480

484

481

482,483

483

479

140

719

193

193,303

193

17,589

205,206

205,306

305

205,206

317

2

71

688

202

197
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Lovett, Edward, stomatopoda pre-

sented by 515

Loweia -437

Loxia curvirostra 304

Loxioides - - 308

Loxorhynchus crispatus TS

grandis "l

Lucas, Frederic A 551,561

on Ccerebidte and
other American
birds --- 299

Lucerna -t^S

Lucidella - . «1, 13;.', 4:3:3, 431, 435, 445

aiireola — 149

var. interriipta 449

costata, new species. 449, 450

Lucina bella - 118

californica.- 119

childreni -- ITG

dentata - 118

nuttalli - 119

tigrina 149

Liicinidse - 118

Lucioperca canadensis 123

marina 123, 125

relations and nomencla-

ture of - -- 123

Luciotrutta 120,121

Luidia - 267

Lunatia - 684

gronlandica 684

Otis - - 203

var. fusca - 196, 203

sandwichensis, new species 684, 732

Luponia albuginosa 189

isabella-mexicana 189

sowerbyi 189

Luquillia -- 130,132,445

Luray, Va., caverns of -.. 78

Lutodiridse 117

Lutra vulgaris.- 16

Liodytes allenii a30,337

Lygosoma prsepeditum _ 345

Lynx isabellinus 15

Lyonsiella 695, 099, 702, 703. 704

abyssicola 705

alaskana, new species 703. 731

papyra 705

papyracea 703,704

radiata 703

Lysioerichthi .544

Lysioericthus 544

Lysiosquilla 489, 493, 503, 503, 544

acanthocarpus 503, 504, 505

var. septem-

spinosa .. 503

armata .-. 503, .507

brazier i 503

biminiensis 503. .504

desaussurei .504

eusebia 503

excavatrix 504

glabriuscula 504, .508

inornata 508

latifrons .503

maculata 504, 508, .54-1

miersii 504

Lysiosquilla polydactyla..

saracinorum

.

scabricauda..

scolopendra-.

spmosa
Macacus assamensis

rhesus villosus, new subspe-

cies.

Macandrevia 720,721,

americana, new species .

.

cranium
craniella, new species

diamantina, new species.

tenera

MacDermot, H., insects collectedby
Macdonaldia, new genus 4.55, 457,

I'ostrata

Macon, G. H., stomatopoda collected

by
Macoma viriditincta

Macroceramus 430,431,4:33,435,437,

gossei

pontificus

signatus

Macrocheira kaempfer i

Macrochires . _ -

Macron aethiops _ —
kelletii

Macrurus rhesus

Mactra clathrodonta —
corbuloides

donaciformis -

guadelupensis -

lateralis

mendica
planulata.

polynyna
rostrata - -

similis - —
Mactridfv 93,93.94.95

Madagascar, liirds' nests and eggs from
porpoises from

Madison County, Mont., rocks from—
Magarodes vitium

Magellania _

venosa -

Magerlina _ - - -

Magnolia acuminata
glauca - -

nordenskioldi _ _

Magnoliaceffi

Maine, starfishes from

Maja camtschatica

Malaclemys centrata

Malacostraca -

Malea rigens

Mammals of Balistan -

Kashmir
Mammals, New North American
Mangilia

Manculus quadridigitatus

Mantidje - - -

Mantis chiragra —
scyllarus -

digitalis

marina barbadcnsis

Page.

504

503

504, .508

504

503

2,15

733 724

731,733

719, 723

732,733

733,

733,733

733

623

464, 467

167

518

1.56

440.445

4:58, 410

438,440

445

479

.553

179

179

15

99

104

104

104

93

103

157

P3

104. 106

93

,103,1.57

39

33

637

623

720

724

420

418

2:34

230

278

483

319

491

189

1

1.15

241

678

337

HI
495

496

5*5

495

2:30,
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MarginellidEe 176

Margarita 684

Margaritana _ - - _ 136

Margaritiphora flmbriata 145, 2(12

Margarodes 618

Marisa 446

Maria Madre, shells from 143

Maryland, list of trees of 418

Mason, Otis T., on overlaying with cop-

per. _. _ _ 475

Mastacembelns _ - 465

Mauritius, crabs from __ 21,23

stomatopoda from .-. 495,500

Maxwell, S.S-- - ---- 573,579

Mazatlan, shells from - 140

McConnell, J. C 693,694

McDonald, Marshall . - 467

McGuire, J. D ._. 475

McNeil, J. A., shells collected by 146

Mearns, Edgar A 589,591

on cotton rat from
New Mexico 129

Mediaster _ 257

Meek, F. B 136

Megascops - . _ 560, 564, 565, 567, 568, 569

asio - 559,564

kennicotti -- 565

Megaderma lyra . _ 16

Megalomastoma 431,432,435,437,445

Megellauia wyvillei - 623

Megerlia jeffreysi -_. 725

Megerlina jeffreysi

Melaniella 430,431,

gracillima

Melaniidae _
'.

Meleagrina flmbriata

Melia

Meliornis ..

Meliphagidse

Melongena modificata

Melospiza fasciata

melodia

Menaethius incisus

quadridens
Merrill, Ct. P

Microrliynchus depressus
Microstomida^

Mictomys, new genus
innuitus, new species .

on eruptive rocks from
Montana

on formation of sandstone

concretions

on stalactites and gy])sum

incrustations

Merula aurantia

migratoria 300, 302.

Meta cedonulli

Metoporhaphis calcarata

forficulatus

Mexico, crabs from
Gulf of, fish from
mollusks from
stomatopoda from

Mica, secondary
syenite

Micropallas 560, 561, .562,

graysoni

whitneyi
Microrhynchinas

724

432,437

440

135

1.50

430, 4:36

306

299, 1305

176

304

304

71

71

19

637

312

311,312

183,203

45

46

45

631

97, 165

530

669

645

.567,571

.561

561

73

Page.

73

117

242

243

Miers. E.J 549,550

Milne-Edwards, A 45,48,61,63,64,67,549

Milne-Edwards, H 549

Milta childreni 176

Mimopei-ca 128

Minotiltidse... 3a3

Miorangia.. 91,100

Missouri River valley, invertebrate
fossils in 131

Mitchell, J. D. . mollusks collected by . .

.

93, 98

Mitra attenuata _ 177

belcheri 180

sulcata 177

effusa 177

funicuiata 177

gigantea 177

hindsii 177

lens 177,203

tristis 177

Mitridae 177

Mniotiltidae 299,305

Mniotilta varia 304

Mobile Bay, mollusks from 93

Mobula 112

Mocosoa crebripunctata (55

Modiola braziliensis 146

capax 146

Modulidse 192

Modulus catenulatus 192, 203

cerodes 192,203

disculus 192,203

Mogoung, India, jadeite mines in 29

Mohnia frielei 712,732

Mohrodendron tetraptera 415

Molhisks, new 131

of the Dakota formation 129

fauna of Florida 440

fauna of Antillean i-egion . .

.

443

inhabiting Greater Antilles . 438

distribution of "West Indian .

.

430

from Gulf of Mexico 91

Tres Marias Islands 203

land,distribution of Antillean 437

and fresh-water 423

Monoceros 177

grande 187

lugubris 187.203

tuberculatum 187,203

Monophlebus. 618,620.622

atripennis 619

dubius 619

fabricii 619

fuscus 623

illigeri 621

leachi 620

raddoni 618

Monotremata 158

Montana, eruptive rocks from 637

fossil flora of 236

Montanse 431

Moorehead, Warren H . Indian relics

collected by 475
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Mopaliidse 202

Mordacia 109

Mordaciidse 109

Morgan,A.C.F 616

Morone 1~5

Morris, D., insects collected by 616

Morus rubra 416,417,418,419

Moschus moschiferus 16

Mudge. B. F. , fossils collected by 131, 137

Muhlfeldtia sangiiinea - 734

truncata 734

Muir Glacier, fossil wood from 207,210

Mulinia - 91,93

guadelupensis 104

lateralis 93,95,105

var. corbuloides- - 101

minoi' - 105

Miiller, August 108

Muller, F 550

Murcbisonites _ 314

occidens, new species... 314

Murex affinis 183

ambiguiis 185

brasica 184,185

bicolor - - 183

californicus - 185

erinsBceoides 185

nigritus 185

nitidus 181- 185

nux - 187

palma-rosea 183

luexicana 155,183

plicatus - 183

princeps 184

radix 185

steerise 183

MuricidaB 183

Muricidea fiinbriata 185

bexagonus 185

squamulifer 185

Muricinte - 183

Mus arianus 1,8

griseus, new subspecies .

.

8, 16

bactrianus -- 9,16

musculus 8,9

rattus - 9,16

sublimus _ 16

sylvaticus 8,9

Mustacembelus 466

Mustela flavigula 16

foina - 16

Mutebdre 446

Myadestes 303

affinities of- 310

solitarius 302,311,312

Mychostoma 4:50

Myliobataj . 113

Myliobatidae, nomenclature of Ill, 113

Myliobatides 112,113

Myliobatids 111,113

Myliobatina 113

Myliobatinse 113

Mybobatini ..-. 113

Myliobatis 1J2

aquila IH
filicaiidatus Ill

flagellum Ill

Pagp.

Myliobatis forsteri 113

bamatus 113

lobatus - Ill

narinari 113

nicbofli Ill

nieuhofi 111,113

obtusus Ill

ocellatus- 113

rbinoptera Ill

sinensis Ill

synonymy of 113

vulgaris __. Ill

Myliobatoidas- 113

Myliobatoidei 113

Myodes 243

nigripes, new species 243

Myrica aspleuifolia 233

banksia?folia 231,234

californica 231

cuspidata .- 231,234

praemissa 233, 234

vindobonensis 333, 334

Myricacete 231

Mytilaspis 616,630,033

casuarinoe 633

citricola 631

pbilococcus 633

pomorum _ 616, 631

Mytilidse _. 145

Mytilimeria _ _. 697

flexuosa _ 697

Mytilus bumatus 98

multiformis 145.203

Myurella variegata 169

Narcobatus Ill

Nassa brunneostoma 181

complanata 181

var. major 181

corpulenta _ 181,203

lirata 181

luteostoma 181,203

scabriuscula 181

tegula 180

tiarula 180

viber 181

Nassidae. 180

Natica 084

catenata 195

oliemnitzii 195

clausa - 084

exeavata 195, 203

maroceana 195

pritcbardi 195,303

russa 684

somice 196

unifasciata 195

zonaria 195,203

Naticidae 195

Natrix compressicauda 330, 337

compsolsema . . . 330

cyclopion 333,337

fasciata 331,333,337

atra 33^

flagelliformis 595

taxispilota 332.337

usta 337

ISTavigator Island, sbells from 170
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Page
Nearctic region, scale insects of 634

Nebraska, fossils from 131

Nebraska State University, fossils in.. 133

Negundo negiindo 419,430

Nelson, E.W 594

fossil plants collected by. 210

Nemorbaedus bubalinus 16

goral 16

Neocyclotus 431,433,435,437,445,447

bakeri, new species 449,450

jamaicensis 431

Neomorphaster eustichus 371

forcipatus,new species 269

Neorhynchus depressus 73

Neotoma cinerea 355

diagnoses of 353

drummondi 355

floridana 355

fuscipes - - 353

macrotis simplex, new sub-

species 354

occidentalis 355

fusca, new sub-

species 354

splendens, new species 353

venusta, new species 354

Neotropical region, scale insects of 623

Nerita bernhardi 200,303

scabricosta 200

Neritidaj 300

Neritina 431

picta 200

punctulata 438

reclivata 438

Neverita recluziana 196,203

Nesokia bengalensis 16

Nesomimus adamsi, new species 358

bauri, new species 357,358

biudloei, new species 358

macdonaldi- 358

melauotis 358

personatus 357,358

Nests of new birds from Aldabra 39

Neuropteris acutifolia 208

Newberry, J. S 309,237,238,240

New Mexico, blue mineral from 19

new species of cotton rat

from 129

Newton, Alfred- 371,373

New York, fossils from 314

New Zealand, scale insects of 623

Nibilia armatus 64

Nicaragua, shells from 1"3, 184

Nichols, Henry E., fishes collected by.. 627

Nidularia 615

Nitidellacribraria 182,203

Noetia grandis 147

Nordenskiold,A. E 208

Norman, A. M 526

North Carolina, mollusks from 97

Notacanthi 455,466

NotacanthidiB - 456,464

Notacanthini 456

Notacanthoidei 456

Notacanthus 456,457,464,467

aualis _ 455,457,469

Proc. N. M. 94 48

Page.

Notacanthus bonaparti 460

bouapartii 457, 460, 464, 465, 469

challenger! 468

chemnitzii 4-58,459,464

mediterraneus 460,462

nasiis. 457,459,464

-phasganorus 457,462

rissoanus 466,468

rostratus 467

sexspinis . - 456, 457, 462. 464

Notacantini 456

Nucula 693,697

Nyctea nyctea 559

Nyctidromus 553,556,567,570

albicollis 557

merrilli 557

nyctomis sethereus 553

Nymphaster 257

Nyssa aquatica 415

arctica 226,.234

sylvatica 416,417,418

Ocinebra erinaceoides 185

lugubris -- 185

nux 187

squamulifer 185

Odinia 279

americana 279

Odontodactylus, newgenus 489,

493,493,495,496,543,544

bleekerii 496

brevirostris 496

carinifer 496

cultrifer 496

elegans 496

hanseni 496,546

havanensis 496, 497, 546

japonicus 496

scyllarus 496,498

subgenus 495

trachurus 496

Odontaster 262

hispidus 363

Odonterichthus 543

larva 544,546

Odontosagda 430

CEdignathus, new genus 487

gilli, new species 487

Orthalicus undatus 436

Oldhamia in America, genus of 313

autiqua 313,314

fruticosa 313

occidens, new species 314

radiata 313,314

Oleaceas 334

Oleacina 430.436

Oliva araneosa 174

angulata 174. 175

cumingii 174

elegans 174

intertincta 174

irisans 174

melchersi 174

obesina 174

pindarina 1 74

polpaster 174, 175

porphyrea 175
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Oliva reticularis 1"*

splendidula 175,203

subangulata 174,175

timorea 174

venulata 173.174.303

Olivancillaria testacea 175

Olivella cyanea 175,203

dama 175

gracilis - 175

undatella 175

puelchana 175

julietta 174

Olividffi 173

Olivines, corroded 669

and augite 667

Omphalius aureotinctum - 199

canaliculatus 199

fuscescens 199

globulus 199,303

OnagraceaB 336

Onchidella binneyi 165

Onchidiidae 165

Oncorhyncbus 119,130

Oniscidia tuberculosa 189, 303

Onoclea sensibilis 339

Onychotria 575

mexicana 573, 579

Opalia crenatoides var. insculpta 188

Opeas 430,433,437

caracasensis — 438

goodalli 443,444

striata 433

subula 443,444

Opheodrys sestivus - 335,336

Opheosauri 346

Ophioglypba bullata .-. 395

confragosa - 390

grandis, new species 393

saurura, new species 388

tessellata, new species 390

Ophisaurus ventralis 320

Ophiurans, new species of 345

OphiuridEe 388

Ophiuroidea 388

Opiothoscelis 633

Opsichitonia 303

Orcutt, Charles R 304

Oregon, wood rats from 355

Oregonia gracilis 59

hirta... 59

longimana 59

Oreomyza 304,305,306

bairdii 308

Oriental region, scale insects of 618

Orthalicidae 163

Orthalicus 430,435,436

melanocheilus 163, 440

undatus 163,203,440

Ortbezia 615,618,630

cataphracta 634

nacrea 619

occidentalis 633

Orthogi-apby of lampreys 110

Orthotomium Hufflatus 164

Ortouia natalensis. 618

uhleri 623

Osceola 335

Page.

Osceola elapsoidea 335,336

Osmunda doroschkiana 308, 313, 333

Osmunda torelli 213

Ostrea 137

megadon 144

palmula 143

Ostreidae 143

Ostrya virginiana 414,419

Otago University Museum, crabs pre-

sented by 65

Otonycteris hemprichi 16

Oudablis 615

Overlaying with copper by American
aborigines 475

Ovis cycloceros 5

vignei 5, 16

Owls, arrangement feathers of wing. . . 569

pterylograpby of 551

Oxystomata 31

Pacbycheilus 431,435,437

Packard, R.L., on blue mineral 19

Palseococcus 615,622

brasiliensis 623

Palearctic region, scale insects of 615

Paleozoic brachiopoda 719

Paliurus colombi 218,230,234,240

Pallochiton lanuginosus 202

Palmer, Edward 67

crabs collected by 83, 85

shells collected by. 141, 14S, 163

Palmer, Wm., crabs collected by 484

Palos, U. S. S., stomatopoda collected

by 535,539

Papyridea aspersum 150

bullatum 151

Paradoxichthys 465

garibaldianus 466

Paragonaster 257

cylindratus 257

formosus 257

Paralomis 484

formosus 486

Paramuricea 297

Pararchaster 3i')8

armatus 245

semisqiiamatus var. occi-

dentalis 245

Pararchasterinse 268

Parascalops, new genus 242

Parathelpusa campi, new species 25

pcecilei 26

Parthena 430,435,44.5

ParthenopidsB _ 83

Parula americana 3r.'4

Patagonia, stomatopoda from 518

Patamopyrgus 4;]1

Patella mexicana 198,202,203

saccharina -- 168

PatellidsB 198

Peale, A. C, rocks collected by 637,649

Pecchiolia 697

Pecopteris denticulata 213, 2o3

Pectenidte - - 144

Pecten dentata - 144

subnodosus 144

ventricosus- 144

Pectunculus 705
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Pectunculus arcodentiens, new species. 705, 733

Pelecypoda 143.687

Pellicula 44.5

Peltella 430

Peltellas 429

Penfield, Benjamin B 573,579

Pentagonaster eximius, new species . . . 264

granulans 265

Pentagonasteridae 257, 266, 268

Pentelicus, new genus 605, 606, 611

aldrichi, new species 612

Perca .-. 124,125

salmonea 126

variabilis 388,389,405

Percarnia 124,125

Percidse 124

Pergande, Theodor 609

Peridotite var . wehrlite 651

Periploma alta 157

argentaria 157

excurva 157

lenticularis 157

planiuscula 157

Perisoglossa 306

Perissodon 90,92

clathrodonta 99

minor 99,105

subgenus 99

Perna chemnitziana 145

janus 145

Peru, shells from 148

Petaloconchus macrophragma 192, 203

Petromyzon 108,110

branchialis 107,108

fluviatilis 108

macrostomus 110

marinus 108

planei-i 107,108

sp -- --- 109

Petromyzontidse 109

Petrosaurus - 589

Petunculus gealei 706

giganteus 147

maculata 147

tenuisculptus - 147

Pfeffer, G 550

Philadelphia Academy, shells in 154

Pholadomya _ 700

Phoxaster - 256

pumilus 256

Phragmites alaskana 216,2;32

Phyllites arctica, new species 230,234,240

Phyllonotus ambiguus 185

bicolor 183

brassica 184,185

erythrostom^a 184

nigritis 1 84

princeps _.. 184

radix 184

Physa 431

Physokermes -. 616

Phasuicophilus 305

PhEenodiscus - 605,606,611.612

senous __ 605,612

Phseornis, affinities of 310

obscura--- -.- 302,311

Phainopepla nitens, affinities of 312

Phalsenoptilus 552, .553, 5.56, 557, 558,

nuttalli _

Phenacoccus
Pheuacomys
Phasianella perforata

Phasianellidae

Picea sitchensis 210,

Pike, N. , stomatopoda collected by
Pike-perches, proper name of

Pillsbury, Samuel, shells collected by,.

Pilumnus diomedeae, new species.

gi'acilipes

Pineria _ 430,431

viequensis-

Pinites pannonicus
Pinnaspis

Pinus echinata

rigida

sp

staratschini

virginiana

Pipilo erythrophthalamus

.

Ksa incisus _ _

quadridens
F*isania gemmata

insignis

Pisidium

abditum
consangumeum

Pituophis melanoleucus

Pityoxylon iutequale

Placunanomia
cumingii

Plagioptycha
Plagiostomes

Planchonia bryoides

Planera aquatica

ungera
Planorbis

albicans -.

bicarinatus

caribaeiis

circumlineatus

corpulentus _

guadaloupensis

haldemani
havaneusis
lucidus

macnabianus
refulgens

rissii

Schramm!
tumidus 438

Plants, fossil, from Dakota formation.

.

Plastic clays of New Jersey
Platanites hebridica

Platanus nobilis

occidentalis 416, 417,

primaeva

Platypeltis ferox _

Platystoma
Plecotus auritus -

Plectrophanes

Plectrophenax nivalis

Plethodon glutinosis ..'.

Pleurodonte 430,431,432,4:33,435

bowdeniana, new species..

Page.

567,571

555

615

242

198,203

198

215,232

495,500

126

141

85

86

,432,446

443

215,232

616

420

418

213,232

213,232

418

304

71

71

179

179

431

438

438

328,336

215,232

146

144

430,434

111

621

415

224,234

430

444

166

438

444

106

443,444

444

438

443,444

444

444

444

443

440,444

136

106

239

234,2:39

418,420

mz
317

431

16

305

304

598

444,446

450



756 INDEX.

Page.

Pletirodonte jamaicensis var. cornea. . . 449

]ucerna 450

jnarginata 444

Pleurotoma 677

funiculata 172

gibbosa. 172

hormophora 684

incrassata 173

x;niiiiaculata 172

maculosa 172

maura - 173

microscelida, new species. 677, 678

olivacea 172

periscelida 678

picta - 171

tuberculifera 172

Pleurotomella 678,680

agassizii 683

chariissa 679

climacella, new species. . 679, 733

gypsata 678

gypsina, new species 678, 732

hawaiiana, new species. 679

packardi 683

Pleurotomelloe 683

Pleurotomidae 171,675,681

Plicatula 144

Plutonaster 266,267,268

agassizii 248

bifrons 248

intermedius 248

rigidiis - 248

Plutonasterinse - 248

Pneumonopomata 437

Poacites tenue-striatus 216, 232

Pocock, R. 1 550

Podcargus gigas - 552

Podocarpus sp.. 239

Podocliela gracUipes 5(J, 51

hypoglypha 49

lamelligera 49,51

macrodera 50

riisei 48

spatulifrons 48

spinifrons, new species 51

Podonema hypoglypha 49

lamelligera 49

riisei •. 48

Podozamites latipennis 216, 332

Poeciliidae, nomenclature of 115

Poecilini 116

P<jeciliiui 116

Poliaspis 623

Pollinia 615

grandis 617

Polyacanthonotinae 457

Polyacanthonotus 456, 457, 465

rissoanus 466

Polydontes 430,445

Polygyra m),435,i:i7

acutedentata 161

behri 161

bicruris 161

cereolus 440

hindsii ."^ 161

platyglossa 161

ventrosula 161

Page.

Polymita 429,430,431,432,445

uevis. 160

Polynices - 684

bifasciata 195

lunatia 196

Otis 196

var.fusca 196

recluziana 196

uber - - 195

Polysomatic olivines 667

Polyzoa - 716

Pontaster 267, 268

foi'cipatus 247

hebitus 247

sepitus 247

tenuispinis 247

Pontasterinae , new subfamily 246, 268

Populusarctica 217,232,239,240

balsamoides 317, 3-32

glaudulifera. 217,232

grandidentata 414,417,418

heterophylla 417

latior 217,333

leucophylla 317,333

monilifera 417,430

richardsoni 317,333,239

tremuloides 414

zaddachi 317,3:33

Porcellanaster 367

Porcellanasteridae 367

Poromya .-.. _ 695

Porphyrite 644,645,661

Porphyrophora _ 615, 617

Porpoises from Indian Ocean 33

Potamopyrgus coronata 438, 443, 444

Pricus 109.

Primospina. , 378,385,407

entomelas 385,386,407

mystinus 385,406,407

Pristidae Ill

Pristiophoridse Ill

Pristobatus Ill

Pristopus, new genus 486

verrilli, new species 486

Prodelphiniis 33

attenuatus 34

measurements of 35

Proserpina 431,432,437,445

Prosopium. 131

Prosopophora 622

ei;calypti 633

Protosquilla - 493,493

Providence Island , porpoise from 34

Prunus americana 411, 416, 417, 418

augustifolia 411

serotina 411,416,417,418,419

variabilis 226,234

Prussia, east, fossil flora of 337

Psammobia regularis _ 155, 203

rubroradiata 156

Psammobiidae 1.55

Pseudarchaster .266,268

concinnus, new species 350

discus 349

intermedius 249,254

tessellatus 250

Pseudarchasterinfe 249
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Pseiidemys concinna 318

rubriventris 318

Pseuderichthus 543, 540

Pseudobalea 430, 437

dominguensis 444

Psendococcus 620

nivalis 623

Pseudopulvinaria 618

sikkimensis 620

Pseudosquilla 489, 492, 498, 499, 543, 546

cerisii - 499

ciliata 499, .540

empusa - 499

ensiger 499

lessouii 499,502

marmorata 503

megalophthalnia 499, 500

inonodactyla 499

oculata 499,500

ornata 499,500

pilaensis 499

stylifera... 499,502,505

Psilaster 249,266

andromeda 255

floree 255

Psittacirostra 308

Pteleatrifoliata 415

Ptenoglossa 188

Pteraster hexactis, new species 275

Pterasteridae 375

Pteris sitkensis 312,233,340

Pteromys albiventer 7,16

Pteropodus 378,385,396,407

atrovirens 398,400,406,407

brevispinis 398, 401, 406, 407

carnatus 399,403,406,407

caurinus 399, 403, 405, 407

chrysomelas 399, 403, 406, 407

dallii 399,401,400,407

elongatus 398,400,407

maliger 399,401,403,400,407

nebulosus 399, 403, 405, 406, 407

proriger 398,400,406,407

rastrelliger 399, 402, 406, 407

saxicola.. 397,400,401,400,407

sinensis 397,400,406,407

vexillaris 399, 402, 406, 407

zacentrus 398,401,400,407

Pterygosquilla 490,493

Pterylography of goatsuckersand owls . 551

Ptychocochlis 431,433,434,435

bakeri 449,450

Puerto Rico, fresh-water mollusks of.. 443,444

land mollusks of 443,444

Pugettia foliata 72

gracilis 70

incisa 71

lordii 69

quadridens 71

var. gracilis 69

richii 71

Pulvinaria 616,618,620

bigelovicE 633

cupanioe 630

uiaskelli 623

jisidii _ 621

Puncturella major 713, 733

Page.

Puncturella galeata major 713

Pupa 430

contracta 438

hexodon.. 444

pellucida 438,443,444

Purpura biserialis 186

bitubereularis 186

columellaris 186.303

co.stata 187

gallea 188

liippocastaseum 155,186

kiosquiformis 186

patula 185,303

triangularis 187

triserialis 186

Purpurinse 185

Pustularia pustulata. 190,303

Putnam, F.W 475

Puto 615

Putorius alpinus 16

canigula 4,16

erminea 16

subhemachalanus 16

Pygopus 349

Pyranga 305,306

Pyrgulifera 135,137

humerosa 135

meekii, new species 135, 138

Pyrocephalus abingdoni, new species. . 367

carolensis, new species.. 365,

300, 307

dubius 368

intercedens, new spe-

cies 366

minimus 368

nanus 365,366,368

Pyromaia cuspidata. 73

Pyrotrogon 603

Pyroxenite 050,663

Pyrus augustifolia 420

coronaria 411,417,418

Pyxidemys ._ 575

clausa 578

schneideri 578

virgulata 578

Quadrigenarium - 1.50

Quartzose hornblende porphyrite 664

Quebec, fossils from 313

Quercusalba 413,416,417,418

chamissonis 219, 333

coccinea 416,417,430

dallii-... 319,3.33

digitata 413,417,418

furuhjelmi 319.333

imbricaria 413,417

lyrata. 41.3,418

macrocarpa 416, 417, 430

niichauxi 414,418,419

minor 414,418,419

muhleubergii 413, 414, 415, 419

nigra.-.- 414,417,418

pandui-ata 319.333

palustris 416, 417, 418, 419

phellos- 417,418,430

platanoides 416,417.418

prinus - - 417, 418

pseudocastanea - . 319, 333
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Quercus velutiiia 417,418,430

rubra 417,418

Raeta undulata - 157

Baia Ill

Raiidfe Ill

Rajidae - 113

Ranaaesopus 339

catesbeiana - 339

clamata 339

pipiens - 339

spbenocephala 339

Ranella nana 188

Rangia - 87,101

clathrodonta 99

cyrenoides 92,97

flexuosa - 103

grayi 93

lecontei 100

minor 99,105

mendica - 103

parva --- 106

rostrata 103

trigona 103

Bangianella 90,93,101

flexuosus -- 103

mendicus 103

subgenus 91

trigona 103

Rangiidae 95

Rathbun, Mary J .- 490

on crabs from Indian

Ocean 31

on fresh-water crabs

from Africa 35

on crabs of the fam-
ily InachidfB 43

on crabs from Antil-

lean region 83

Rathbun, Richard 489

crabs collected by. . . 54, 65, 67

Rhipidoglossa 198

Rondeletiidse, new family 454

Red Sea, crabs from 31

Reed warbler, Japanese 305

Reid, H. F 315

Remond, Auguste .._ 161

Reptilesfrom Florida 317

Reptilia 317

Rhamnacea? 329

Rharanus caroliniana 415

RhamphocoDlus 305,306

Rhinobatidaj Ill

Rhinobatiis Ill

RhiiK K-heilus lecontii 824

Rliinolophus ferrum-equinum 16

hipposideros 16

Rhinoptera 112

Rhizochilus aspera 187

nux 187,303

Rhizococcus 615, 633

RhizcEctis - 623

Rhodonyx 445

Rhineura floridana 331

Rhus capallina 416

frigida, new species 2:37, 334, 3K)

glabra 338,410,415

Page.

Rhus meriani 328

toxicodendron 421

typhina 238

vernix _ 415

Rhyolite and andesite 653

Rhynchonella cornea _ 718

Rhynchonellidse _ 713.716

Richmond, Charles W., on new genus
of trogons _ 601

Ridgway, Robert _ 561

on birds from Alda-

bra, Assumption,
and Gloriosa islands . 37

1

on birds from Galapa-

gos islands 3,57

on trees of Lower
Wabash Valley 409

Riper.sia 615,623

Robinia pseudacacia 411,417,418

Robinson, S. , snakes collected by 333

Roccus - - 124

Rockfish, new species, from Alaska 627

Rocks, eruptive, from Montana _ . 637

Rocks, intrusive 643

Rodents of genus Sminthus, in Kashmir 341

Rodingar -. 119

RoUeia.. - 429,431,4:32

Rondeletia, new genus 454

bicolor , new species 454

Rondeletiidae, new family 457

Rongetius abbotti 371

aldabranus. 371

nests and eggs of 40

Rosacese - 226

Rosettes, gypsum 80

Rumina ..- - 437

decollata - 426

Rynchonella - 722

Sabatia 677

bathymophila 677

pustulosa, new species 077, 732

Sagda 430,431,432,435,445

maxima, new species 448,450

epistylioides 448

Saginaw, U. S. S., fossil plants collected

by....! 209,220

Sagittaria 216,232

pulchella 216,233

Salamander from Arkansas 597

Salar.. 119

Salicaceae - - -. 217

Salix discolor 414

Integra 318,333

lavateri 318,332

longifolia 414,415

lucida 415

macrophylla 217, 232

meekii 132

minuta, new species 218.232.240

nigra - 414,417.418

rteana 218,232

sericea 430

varians — 217,232

Salmo - 119.121

mackenzii 131

obtusirostris 120
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Salmonacel 118

Salmones 118

SalmonidBB 121

differential characters of. . . 11"

Salmonides 118

Salmonoidei _ 118

Salnionoides 118

Salmonidi 118

Salmoniformes 119

SalmoninsB 118

Salmonina 119

Salmoniiii 119

Salt from Carmen Island "Works 140

Saltator atriceps 306

Salvelini 119

Salvelinus 119

Samoa, stomatopoda from 497, 508

Sandat 136,127

lucioperca 127

Sandre 127

Sandrus 126

coro 128

lucioperca 128

Sandstone concretions, formation of . .

.

87

Sanguinolaria kindermanni 156

Sapindacese 227

Sapindus diversifolius 133

Sassafras sassafras 416, 417, 418

Sauri 320

SaiTridae- 117

Saxonite 655

Say, Thomas 549

Scale insects, geogncaphical distribution

of - 615

Scalidfe 188

Scalops breweri 343

Scaphander. 676

alatus, new species 676,733

mundus 676

niveiis 677

nobilis 676

Scapanus dilatus 343

Scapharca labiata 146

multicostata 146

Scaphopoda 157, 686

Sceloporus iindulatus 320

Schasicheilus 439

Schilus 128

Schneck, J _ _ 409

Scidmore, Miss E. R., fossil plants col-

lected by - 221

Sciucidae. a4o,346,349

Scintilla cnmingii 149

Sciuropterus fimbriatus 7,16

Sciurus aberti _ 241

concolor, new subspe-

cies 241

fossor 341

Sclater, P. L 5

Scolecosoma 109

Scops asio 565

Scorpsena 376, 377

Scorptenidae 375,401

ScorpjeninaB ._ _ 376

Scotiaptex cinerea 559

Scurria mesoleuca 197, 203

var . vespertina 203

Scutalus baileyi

pallidior

Scyra umbonata
Scyraniathia carpenteri.

,

umbonata
Sebastes

auriculatus 401

capensis

caurinus

elongatus

fasciatus

helvomaculatus _

macrochir
maculatus
matzubarae
melauops 377, 385

minutus
nebulosus

nigrocinctus asi

oculatus

parvus
paucispinus 377, 388,

polylepis

proriger

rosaceus 377,390

ruber __

var. parvus
variabilis.

Sebastichthys 376, 377, 378, 385,

alutum
alutus

atrovirens

auriculatus

aurora ._

brevispinis, new species.

carnatus 402

chrysomelas . .

.

caurinus

vexillaris

chlorostictus

chrysomelas

purpureus.
ciliatus

constellatus.

diploproa 381,

elongatus

entomelas

fasciolaris

flavidus

goodei - -

helvomaculatus
introniger

levis

maliger 396,

melanops 3

miuiatus

mystinus
nebulosus

nigrocinctus 377, 381,

ocellatus

ovalis

piuniger

proriger.. 400,406,

brevispinis

purpurens _

rastrelliger

Page.

163

164

01

61

61

377

,404,405

391

402, 4a5

400

403,405

395,405

380, 4(J6

391

389,406

i, 386, 405

405

403,405

388, 405

391

405

389, 405

405

384

1,395,405

396. 405

405

385,388

,388,406

385

406

400,406

377,404

404,406

401,

406, 627

,403,406

403

403

403

406

4(J3,406

404

388

394,406

382,406

400

386,406

403. 406

387

389

377

384,406

394, 406

401,406

385.388

393,406

385,406

377,403

405,406

377

384

393

627.628

401,627

406

402,406
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Sebastichthys rhodochloris 395, 406

I'osaceus 377,395

ruber 397

rubriviuctus 381,382,406

rupestris --- 395,406

saxicola. 400,406

serriceps 38;i, 406

sinensis 400,406

umbrosus 406

vexillaris - 402,406

zacentrus 401,406

Sebastina auctospina -- 401

Sebastinse 375

Sebastodes 376,377,385,388,407

jBreiis 394,406

alntum 38o

atrovirens 400

auricnlatus 405

404

403

403

aurora- --

carnatus

caurinus-
vexillaris

.

chlorostictus

chrysomelas

ciliatus

constellatus- -

diploproa

elongatus

entomelas

eos

402

396

403

388

394

382

400

386

396

flavidus - 387,405

gilli 395,406

goodei 378,389,406,407

introniger 384

levis 394

maliger 401

matzubara 389

melanops 388

melanostomus 384

miniatus 393

mystiniis 385

nebulosus 403

nigrocinctus 881

ovalis 383,384,405

paucispinis- 389,405,407

pinniger 394

proriger 401

rastrelliger 402

rhodochloris 395

rosaceus 393, 395

ruber 396

rubrivinctus 382

rufus 393,407

saxicola 400

serranoides 387,406

serriceps 382

sinensis 400

vexillaris 402

zacentrus 401

Sebastolobus 379,380,406

alascanus - 380,406

macrochir - 875,406

Sebastomus 376, 378, 385, 389, 390, 403, 407

sereus 379,391,394,406,407

capensis 375,376,391,407

chlorostictus ... 376, 393, 396, 406, 407

chrysomelas 376

Page.

Sebastomus constellatus 376, 394, 406, 407

elongatus 376, 379

eos 376,390,406,407

genus allied to 389

gilli 392,395,406,407

levis 370,390,391,394,406,407

macdonaldi 376

melanostomus 376, 406

miuiatus - 390,393,406,407

oculatus - - 376

pinniger.. 390,393,405,407

proriger 376

vexillaris _ 376

rhodochloris 392, 395, 406, 407

rosaceus .... 376,377,394,395,405,407

ruber 376, 390, 393, 396, 405, 407

rubrivinctus 376

rufus ... - 376, 390, 393, 406, 407

rupestris 392, 395, 406, 407

serriceps 376

umbrosus 391, 394, 406, 407

Sebastosomus 376,378,385,386,407

ciliatus 387, 388, 405, 407

flavidus 387,390,405,407

melanops 377,387,388,405,407

pinniger 377,393,405

ruber.. 375

serranoides 387,406,407

simulans 388,405

Sebastopsis 380,405,407

xyris 405,406,407

Secondary mica
Selaca

Selenites

Semelidffi

Semele bicolor...

corrugata

Semnopithecus schistaceus.

669

111

430

156

156

156

1,15

Senectus squamiger 198, 203

Septentrionalis - 720

Septibranchia 703

Septifer cumingianus 145

Sequoia - 239

acicularis - 214

langsdorfii 213,232,240

spinosa 214, 232

321

193

192

24

448

139

139

Serpentes

Serpulorbis pellucidus

sqiiamigerus

Seychelles, crabs from
Shells from Jamaica, new species of.

Lower California

of the Tres Marias -..

Shufeldt,R.W 551,553,556,559.

346

236

324

197

196

129

130

130

139

129

(il5

Siaphosinfe

Siberia, fossil flora of

Sibon —
Sigaretus debilis

perspectiva

Sigmodon fulviventer

hispidus arizonse

texianus . . - .

toltecus

minima, new species .

Signoretia

Simocarcinus simplex

Simonds, F. W 503
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Simpson, Charles Torrey, on mollusks

of West Indian region

Simpulopsis

Sinusigera

Sipho acosmius
halibrectus

liypolispus .-

spitzbergensis

Sipbonalia modiflcata.

Sipbonaria -

aequilirata

brunnea
costata

ferruginea

lecauium
var. aequilirata. .

.

palmata
leucopleura

maura
palmetta
pica

SiphonariidjB

Siren lacertina

Sistrurus miliarius

Sistrum ferrugineum
Skulls of porpoises from Indian Ocean.
Skulls of terrapene

Smintbus concolor Ij 9, 16,

flavus, new species

in Kasbmir
leatbemi
subtilis

Snake, Butler's garter

Smitb, MissM. M
Smitb, S. I

Smitb,William S. ,squirrels collected by.
Solariella 1

actinopbora, new species

reticulina.-

Solariidae

Solarium granulatum
Solaster

benedicti, new species

endeca
syrtensis, new species

Solasteridse

Solecurtus affinis

californianus

Solemya 693,

jobnsoni

Solenolambrus decemspinosus, new
species

typicus

Solenophora
Solenosteira modiflcata

Soleomya jobnsoni

Soletellina rufescens

Somniosus brevipinnis

Soridia lineata -.

South Carolina, molhisks from
stomatopoda from

Spaerium
cubense

Spenocarcinus corrosus

Speotyto. 560, 561, 563, 564, 567,

cunicularia

433

430,437

680, 683

708,733

708, 733

708,733

711

176

169

166

169

168

168

166,303

167

166, 167

169

168

168

166

166

338

335,336

187

33

586

341,343

341,343

341

341,343

343

593

453

479,550

341

684

684,685

733

193

193

367

373

371

271

371

156

156

695,696

713, 731

84

84

633

176,203

721

156

464

345,347

97

518

431

440

66

568,569

559,563

Page.

Speotyto cunicularia hypogsea 563

Spergo, new subgenus 680,683

dapbnelloides, new species 683,733

glandiniformis, new species . . . 680,

683,684,731

Spermococcus 616

Spbaerium cixbense 438,440

Spilotes corais 336

couperii 337

Spiraea andersoni 336,334

tomentosa 336

Spisula parva 106

polynyna 93

quadricentennialis 105

similis 93

Spitzbergen, fossil flora of 236

Spiraxis 430,437

paludinoides 444

subula 438,440

Spoerococcus bambusse 631

Spondylidse 144

Spondylus princeps 144

Squirrel, Abert's....j 241

Sqnalus Ill

Squatina Ill

Squilla 489,491,493,503,509,544

aculeata 510, 533

affinis 511,537,538

alba 511,539

arenaria 496

armata 503,509,513,515

bidens 547

biformis 511,530,532,544

cerisii 503

cbiragra 495

cblorida 510

ciliata 499

costata 511

decorata 510

desmarestii 509,513,515

digitalis 537

dubia 509,510,518

dufresnii 510,531

edwardsii 535

empusa 510,518,533,535,537

fasciata 510

ferussacii 511

glabriuscula 508

gi-acilipes 509

boeveni 508

indefensa 503

intermedia 510,530

Isevis 503,511

lata 510,517

latreillei 509

leptosquilla 510

lessonii 503

mantis 491, 510, 518, 531, 526, 536

mantoidea 510, 521

massavensis 535

microphtbalma 509

miles... 509

monoceros 503

mnlticarinata 511

neglecta 510

nepa 511, 519, 537, 535, 537, 538
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Squilla oculata

oratoria 535,

panamensis 510,515,518,536,

jiarva

polita

l>rasinolineata

quadridens 509,

metamorpliosis of..

quinquedentata

rapliidea

rhetorica

rotuudicauda
rubrolineata

rugosa

scabricauda

Scorpio

scyllarus

spinifrons

stylifera

supplex --

trapues

tridentata

vittata

Squillse parallelae

SquillidsB

Stalactites in caves, formation of

Standella planulata

Stanton, T.W., fossil moUusks collected

by
Starfishes, new species of

Staphylea trifolia

Stearns, Frederick, moUusks collected

by-
Stearns, Robert E. C -

on shells of Tres
Marias and Cali-

fornia

Stearns,Silas,stomatopoda collected by.

Steatornis

Steinberger, A. B., stomatopoda col-

lected by
Stejneger, Leonhard 311,332,333,

crabs collected by.
on Butler's garter

snake
on the coachwhip
snake

on the Japanese
reed warbler

on a new lizard

from California.

on a salamander
from Arkansas .

.

Steno capensis

Stenodontinse

Stenodus
Stenogyra

terebraster

Stenogyridse

Stenoradsia acrior

Stenotrema hirsuta

Stephens, F., wood rats collected by ...

Stichasterida)

Stilosoma extenuatum 323,

Stimpson,W. ,stomatopoda collected by

.

Stizostedium

500

537,538

530,544

510,518

509,513

510,520

511,541

546

511

511,535

536

509

518

511,541

508

510

496

503

499

511

498

503

508

498

491.493

157

135

345

430

725

304

139

508

553,573

497,508

336,348

484

593

595

205

17,589

597

36,37

131

120,121

430,437

444

436,44:3

201

162, 166

354

269

336,337

5&5,539

128

Stizostedium canadense
lucioperca

marinum
relations and nomencla-
ture of

vitreum
wolgense

Stizostethium

Stoasodon

Stoastoma 4:31,433,434,

Stomatopoda, criistacea of the order ..

Stomatopod larvse

Storer, David Humphreys
Storeria dekayi _

.

occipitomaculata

victa

Streptostyla 430,434,435,

Strigatella tristis

Striges -

aftershafts, oil gland, and down,
comparison with Caprimulgi. .

.

feathers in the tail

Strix 560,565,567,568,569,

asio

brachyotis

cunicularia

lapponica _

nyctea _

practincola

virgianiana

Strobilops

hubbardi -

Strombella.
middendorffii

fragilis -..

melonis

Strombidae _

Strombina maculosa -

Strombus galeatus

gigas

gracilior

granulatus

Stroplima _

Subiilininas

Subulina -.

octona. 436,438,

octonoides 440,

Succinea -

approximans
latior .-

riisii

Sula abbotti

Sulc,K
Sulcosinus

taphrium -

Surcula funiculata

maculosa
tuberculifera

Swan, J. G., crabs collected by
Switzerland, fossil flora of _

fossil plants from
Synatomys
Synotus darj elingensis

Syrnium _ 560,

nebulosom
Syrphus sp

134

124

135

123

134

124

138

114

435,445

489

543

453

333, a36

333,336

333

436,438

177

551,559

570

566

570

570,571

559

559,564

559

559

559

559,566

559

439,430

440

710

710, 732

710,732

710,732.

190

183,203

190,203

190

191

190

430

437

430,437

443,444

443,444

430,433

443

433

444

371

617

707

707,733

172

173

•173

488

237

338

342

16

562,567

563

605
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Tantilla coronata

Tapes grata

Tapesinse

Tasites olriki

Taxodium
distichum miocenum

314,218,

tinajorum 211,

Taxus sp

Taylor, W. E.,on box tortoises

Tecoma radicans

Tellina broderipii

doubtful species

purpurens
Ticina

Telliuidce

Tellinides purpiirens

Temnaster hexactis, newspecies
Teuebra strigata ,

Teratichthys

Terebra flamruea

strigata

variegata
zebra

Tei'ebratalia coreanica

gouldii 729,

obsoleta 726,

occidentalis 728,

rubiginosa

transversa 726,

Terebratella occidentalis -

var. obsoleta

.

rubiginosa ..-

transversa

var. occiden-

talis

Terebratellidae

Terebratula
californica

caurina

cranium
fontaineana

pectunculus

transversa

unguicula
Terebratulidae

Terebratulina

caputserpentis

var. un-

guicula.

Terebratulina kiiensis 720,

septentrionalis

unguicula, var. kiiensis

.

Terebratulinae.

TerebridEB

Terrapene 573,574,575,

bauri 574,575,576,581,583,

carinata 574,576,

Carolina

573, 574, 575, 577, 578,579, 583,

cinosternoides

clausa

geographical distribution of .

major
575,576,578,580,581,583,

mexicaua
nebulosa 577, 579, 580.

333,336

155

155

214,232

208

213,

232,240

214,232

239

573

421

156

156

156

155

156

156

275

169

465

169

169

169

169

732,733

727,732

729,733

727

727 733

729

726

732

729

720,726

718

724

7«7

721

722

724

727,729

719

ns
719

720, 733

719

729, 7:33

720

720

718

169

585,587

584, 585

578,580

319,

585, 587

580

577

582

574,

585,587

574,575

584,585

Terrapene ornata 574,

575, 576, 581, 583, 584, 585, 587

skulls of 586

triunguis 573,

574, 575, 577, 580, 583, 584, 585, 587

virgulata 577

Tessarobelus guerinii 621

Test, P. C- 386, 4(X)

Tetracnemini 605

Testudo.-- 574

brevi-caudata 577

carinata 577

Carolina..- 573,574,577

577

577

577

577

317

615

clausa

incarcerata

striata

virgulata

Testudines

Tetrura
Texas, moUusksfrom 93,164

stomatopoda from 508

Thalassochelys caretta 318

Thamnophis butleri 593,594

leptocepbalus 594

sackenii 329,336,337

saurita 329

sirtalis 329,336,593

ordinata 329

vagrans 594

Tachardia 618,622

cornuta 625

Taenioglossa 188

Tagelus californianus 156

Talc 20

Talpa micrura. 16

Tanagra 306

cana 306

TanagridsB.. _ 299,305

Thaumasia 430,434

Thelidomus 430,44.5,446

Tbelphusidae 21,25,27

Thomson, G. M... 550

Thracia plicata 157

truneata 157

alaskana 232

Thuites alaskensis 215

Thyatira bisecta 713

Thymallidse 121

differential characters of-- 117

Thymallus 117,123

microlepis 120

Thymus-Aesche - - 122

Thyrolambrus, new genus 83

astroides, new species 83

Thysanophora 430, 431 , 432, 433, 435, 437, 450

caeca 440

dioscoricola- 438,440,444

euclasta 444

incrustata 438

plagioptycha 438

vortex 440,443,444

Tiliaalaskana -- 2.30,234

americana - 410, 419

Tilia heterophylla 420

Tiiiacese - - 230

Tivela crassatelloides 1.54

radiator 154
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Page.

Torinia variegata 193,2(13

Tornatellina 437

TorpedinidES HI
Tortoises, box, North American 573

Towne, J. W., shells collected by 141

Townsend, C. H., birds collected by. 364, 365, 367

fossil plants collected

by 211

mammals collected by 241

shells collected by 164

Townsend, C.H.T 634

Toxoglossa - 682

Trachelia 430

Trachymaia cornuta 63

Trachysaurus 349

Trapa borealis _ 226,234

Travailleur and Talisman, fishes col-

lected by - 461

Trees, classified measurements of 419

indigenous to Lower Wabash
Valley 415

list of, from Maryland 418

from Virginia 417

of the Lower Wabash Valley... 409

Tres Marias, shells of 139,203

Trichoplatiis huttoni 65

Tripteronotus 120

Triton vestitum 188,203

Tritonid£B 188

Tritonidea gemmata 179

Turdus swainsoni 312

Turner, L. M., mammals collected by.. 243

Turritella goniostoma 133

tigrina 193

TurretellidEe 193

Tursiops 37

Turtur saturatus 371

Tritonidea insignis 179

Tritonium norvegicum 710

schantaricum 711

Trivia pulla 190,203

radians 190,303

sanguinea 189, 203

solandri 189

Trochidse 199

Trochus seglees 685

illotus 685

Trogons, new genus 601

Tropidonotus ordinatus 329

var. biitleri ... 594

Tropidorhynchus 305

Trophon disparilis 712,732

scitulus 713.733

True, Frederick W., on mammals from
Balistan and
Kashmir 1

on new North
American mam-
mals 341

on porpoises from
Indian Ocean ... 33

on rodents of genus
Sminthus 341

on undescribed
wood rats 353

Truncatella 431

Truites 118

Page.

Trutiformes 118

Trutta. 120

Trygonobatus.... 111,114

Tsuga mertensiana 215,23?

Tyliqua M9
Typhlophthalmi 345

Typhlosaurus 346

Tyrannus 310

carolinensis -. 311

Tudora 431,433,435,437,445

Turbinidfe 198

Turbinellidte ._ 176

Turbo assimilis 198

depressus --. 198

fluctuosus 198

funiculosus 198

fokkesi 198

moltkianus 198

squamiger 1 98

tessellatus 198

Turcicula 682

Turdus fuscescens 313

musicus 300

mustelinus 312

pallasii 311,313

Ukko 710

Ulmusalata ._ 413

americana 416, 417, 418

plurinervia 334, 234

pubescens 413,416,417

racemosa _._ 416

sorbifolia 334.2:34

Ultramarine from New Mexico _ 19

Unavilla regina 198

Unio 137

alatus 134

anodontoides 133

barbouri, new species.. _ 133,138

doubtful species 133,138

gundlachi 438

scamnatus _ 438

Unionidas 133,136

Urolophus Ill

Uroxis .- 113

Ursusarctos 4

isabellinus 4, 16

thibetanus 4, 16

UrticacefB 333

Uta.. _ 589

mearnsi, new species 589

thalassina 589,591

Uvanilla inermis 198

Vaccinium arboreum 415

friesii 225,234

reticulatum 225,234

Vaginula 4.']0

occidentalis 443, 444

Valvata. 429,431

Varicella 430. 4:56

Vasey, George 413

Vendreysia 430,431,4.32,434,445

Venericardia crassa 148

flammea 148,303

Veneridse 151

Venus bisecta 713

columbiensis • 1.53

crenifera 151
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Veuus fluctifraga

gnidia -.-

kellettii

mobiliana -.'

multicostata

neglecta

piierpera -

reticulata

simillimia

subinibricata

subrugosa
succincta

undatella

Vermetidae
Vermetus macrophragma -

pellucidus

var . eburneus
squamigeras

Verrell, A. E., on new species of star-

fishes and ophiurans ..r"-

Verticaria

beldingi, new species

hyperythra
Verticordia 687,688,691,697,

acuticostata 688,

eburnea
elegantissima

flexuosa

Verticordiidae -

Vertigo

ovata - -

Vespertilio longipes

megalopus
murinus--

Vesperugo borealis

discolor

pipistrellus

serotinus

Vestiaria. 304,

Viburnum dentatum
nordenskioldi

prunifolium 411,

Vinsonia

stellifera

Virginia, insects from
Vitaceae

Vitis

sestiralis

cordifolia

crenata

riparia

rotundifolia

Vivipara
Viviparidse
Viviparus

Mcksii, new species

Voles, new species

Vollum, E. P., wood rats collected by ..

Volvarina varia _ _ _

Voluta cumingii

Volutaxis 430,435,

Volutharpa _ ..j..

Volutidse. _ _

Vulpes montanus

Page.

ir)3

152

100

151

153

151

151

153

153

151

153

152

193

193

193

193

193

345

17

17

17,18

699,703

697,703

687

687

697

675

430

4:38

16

16

15, 16

16

16

15,16

15,16

305,308

415

335,234

416, 418

618, 630

618

607, 608

328

331

431

431

338,334

431

338,234

439,431

135

137

135

1

355

176

176

436,438

707

176

3.16

Page.

Wabash Valley, Lower, native trees of. 409

Wachusett, U. S. S., stomatopoda col-

lected by 508

Walcott, Charles D. , on discovery of Old
hamia in America .-. 313

Waldheimia 720

wyvillei.- 723

Walker, S. T., reptiles collected by 32a

Walkeriana 618,620

floriger 619

Wallace, M., stomatopoda collected by. 508

Ward, Lester F 236,551

Websterite 662

West Indian region, mollusks of 423

Weyer.s Cave, Va. , stalactites from 78

White, Charles A., on invertebrate
fauna of Dakota formation 131

Whitehurst, Dr., stomatopoda collected

by 508

Wickersham, James, jadeite obtained
from 29

Williams, G.H 658

Williamson, Mrs. M.B 204

Wisconsin . fossils from 313

Wittfield, Wm., reptiles collected by... 325

Wood, coniferous, from Alaska.. 207

Wood-Mason, J 549

Wood rats, diagnosis of imdescribed... 353

Woolfe, H. D., fossil plants collected by. 210

Wyandotte Cave, stalactites in 78

Wyoming, fossil mollusks from _ .

.

1;B

Xantus, J., wood rats collected by 354

Xenopoma- 429,431,433

Xylococcus 615

Yates, L. G 304

Yoldia 692,693

lanceolata 147

limatula. 692

Young, M. C. , schnr. , star fishes collected

by.. 275

Zamites alaskana 215,232

Zanotacanthus 465

Zanzibar, crabs from. 24

Zaphysema 429,430,431,432

Zizyphus japonica 329

meekii 230

cinnamomoides 229

hyperboreus 229

paradisiacus 229

serrulatus 229

townsendi, new species. 218,229,234,240

Zonites arboreus 438

gundlachi 438,444

indentatus 438

minuscula 438,444

Zonotrichia albicollis 304

Zosterops aldabrensis, new species 371

madagascariensis 372

gloriosae,
new sub-

species. .

.

372

palpebrosa 371

Zygobates 114

Zygobranchiata 200
















