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ON SOME WEST INDIAN ECHINOIDS.

ByTHEODOR MORTENSEN,

Of the Zoological Museum, University of Copenhagen.

INTRODUCTION.

In mv work on the Echinoidea of the Danish /«^oZ/ expedition prehmmary diag-

noses are" given of several new species of echinoids. These diagnoses, though, I

think, in general sufficient for the recognition of the species, are of course, by no

means detailed, and I hope in the future to be able to publish full descriptKms of all

the species which I have thus established. The difficulty is that most of these are

not represented in the Copenhagen Museum, so that I must depend on what oppor-

tunities there may be for me to get material from other institutions, buch an

opportunity was accorded me on a visit to the U. S. National Museum m the

spring of 1906. I found there a good representation of two of my previously

indicated species, namely, CalocidaHs micans and Ara^osoma belli I was allowe^

to examine this material in detail, and as I had no time to do it during my hort

stay in Washington, I was permitted to borrow the specimens and to have them

sent to Copenhagen, where I could study them exhaustively.

To-ether with this material I also received some other specimens of \Vest

Indian ddarids. The study of these specimens, together with «ome collections

made by myself durmg a stay in the Danish West Indies in the winter 1905-6,

mad it dZ to me that still another species of cidarid, besides tl-e previous y

known occurs in the West Indian seas, probably hitherto confounded with adans

ddaHs (Dorocidaris m>mata), as has been the case with so many other species

A description of this new form is induded here. A full description is also g.v^n

of the much discussed, but hitherto not thoroughly described, rr<o«Jam hM^^

of which species I have likewise had material sent for study. Finally a few remarks

are added on the spedes Cidaris ahyss%cola and C. rugosa
•

, ^..^ T

The revised list of North American Atlantic and West Indian Echinoids may, I

hope, prove not without value. 1
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DESCRIPTIOX OF SPECIES.

CALOCIDARIS MICANS (Mortensen).

Plate I; plate 14, figs. 5-G; plate 15, fig.'i. 1-2, 7; plate 10, fig.-*. 3-5, 7-8, 10, 13-14; plate 17, figs. 7, 12-13.

DorocidarU (?) micans Th. Mortensen, /?i9o// Echinoidea, pt. 1, 1903, p. 23, pi. 9, fig. 26; pi.

11, fig. 24.

Calocidaris micans IT. L. Clark, The Cidariche, liull. .Mas. ("omp. Zoijl., vol. 51, 1907, p. 211, pi. 3.

Two specimens of this very beautiful cidarid were received for examination

from the U. S. National Museum, and form the basis of the following description.

They were dredged at Alhatross stations 234S and 2.354. The very beautiful speci-

men figured on plate 1 I have not examined in detail. It is the specimen mentioned

by Clark as "the most beautiful echinoid" he has ever seen. The photograph

was made at the U. S. National Museum.

Measurements.

Diam-
eter.
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the ambulacra arc thus more in accordance with Chark's description (wliich is,

however, made from a specimen 61 mm. in diameter); here the interporiferous zone

is also a little more than half the width of the whole ambulacrum, whereas in the

larger specimen it does not exceed half that width. The pores are not yoked; the

partition wall is rather broad, somewhat elevated; the part of the plate above

the pore pair is slightly elevated (Plate 16, fig. 14). The poriferous zone is dis-

tinctlv sunken in the larger specimen, less so in the smaller one; Clark's statement,

"poriferous zone scarcely at all sunken," thus does not liold for the species. The

number of ambulacral plates is unusually large (see above); 17-19 ambulacra!

plates correspond to one interambulacral plate toward the abactinal side in the

larger specimen, 1.5-16 in the smaller specimen.

The interambulacra are described by Clark as having the "median interambu-

lacral area not at all sunken, covered with numerous miliaries and with more

or less horizontal grooves or narrow furrows, such as occur in Tewnocidaris." The

specimens before me do not agree with tliis. The median part of tlie area is dis-

tinctly sunken, especially in the larger specimen; the horizontal furrows across the

inner part of the plates are verj' distinct, especially in the larger specimen; they are

quite similar to those found in Cidaris cidaiis {Dorocidaris papilhfa), onlj' some-

what more regular (Plate 14, fig. 5, to compare ^\^th Plate 14, fig. 1, of Prouho's

Recherches surle Dorocidaris papillata). The expression, "such as occur in Tem-

nocidaris," is less fortunate, as there is no trace of the peculiar pits so character-

istic of Temnocidans, and it is much more natural to compare this feature in C.

micans with the cpiite similar structure found in the more nearly related Cidaris

cidaris. The areoles are not very deep; only the two lowermost are confluent, all

the others being distinctly separated by a wall with tubercles, narrow below,

gradually becoming broader toward the abactinal side. The tubercles surrounding

the areoles are somewhat larger than those outside; the rest of the plates is covered

by smaller, not verj" closely set, secondary tubercles. There is no distinct bare

median space.

The apical system is essentially as in Cidaris. In the specimen figured by Clark

all the ocular plates are in contact with the anal area; in the larger specimen

before me only two ocular plates are in contact with the anal area, in the smaller

specimen all are widely excluded. The anal area is covered mainly by two circlets

of plates, an outer, larger, and an inner, smaller, within which some quite small

ones are found around tlic anal opening. In the smaller specimen the whole apical

system, in the larger only the anal area, is considerably elevated. The genital open-

ings are rather distant from the edge, small—perhaps both specimens are males.

The whole apical system is rather closely tuberculated.

The peristome has 16-17 ambulacral plates in each scries; those of each two

neighboring series do not join within, so that the interambulacral plates contmue

alniost to the very edge of the mouth. The latter bear comparatively few tubercles,

the peristome being somewhat sparsely covered with spines. In the smaller speci-

men there are only 13-14 peristoinial ambulacral plates in each series, and the inter-

ambulacral plates do not reach the edge of the mouth.

The radioles are, as described in the Ingolf Echinoidea and by Clark, very

characteristic; smooth, as if polished." They are rather fragile, almost all of them

a For section, compare Ingolf Echinoidea., pt. 1, pi. 11, fig. 24.
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on the specimens at hand beinfj broken; one shows distinct traces of having been

regenerated. They reacli a very considerable lengtli, more than three times tlie

liorizontal diameter of tlie test (Clark) ; they are cylindrical, scarcely tapering at

all toward the point (Plate 1). Sometimes they show faint longitudinal ridges,

which are, however, always quite smooth. The actinal radioles are somewhat

flattened and widened (more so in the large specimen), more or less fluted toward

the point, but not serrate on the edges; they are slightly curved (Plate 15, figs.

1-2 and 7). '

The secondary spines are flat and pointed, appressed to the test. Those around

the radioles are the largest, about 6 mm. long, the following about half that length,

the remainder on the inner part of the interambulacral plates onl\- about 1 mm.
long. The primary ambulacral spines are scarcely 3 mm. long, flattened and pointed

like the otliers; the inner ambulacral spines are only about 0.5 mm. long. The
spines on the apical system are likewise very small, the inner circlet of spines

around the anal opening being somewhat larger. "Ampullae" are not found. The
spines of the peristome, as usual, are somewhat curved.

The spicules are of the usual type. The actinal tubefeet are provided with a

well-developed sucking disk. In the abactinal tubefeet no sucking disk is developed.

In tlie tubefeet on the peristome the disk and the spicules below it are more com-
plicated, irregular, spinous plates.

The pedicellarise, as stated in the Ingolf Echinoidea," are in general similar to

tliose of the genus Cidans. The large globiferous pedicellaria? (Plate 17, figs. 12,

13) have the valves terminating in a powerful end tooth above the large round open-
ing; the stalk has no limb of freely projecting rods. The small globiferous pedi-

cellariffi have only a very inconspicuous end tooth; the opening is very large,

reaching nearly to the basal part (Plate 16, figs. 4, 10). They occur of different

sizes, and the larger cannot always be distinguished with certainty from the triden-

tate pedicellariie (Plate 16, fig. 5). These latter (Plate 16, figs. 3, 7, 8, 13; Plate 17,

fig. 7) are long and slender (up to 1.5 mm. length of head), the valves joining along
their edges in tlieir whole length; the larger ones are rather strongly spinous at the
upper end of tlie aj^ophysis, and the blade is filled with irregular meshwork. The
edges are thick, irregularly spinous.

The color is as described by Clark; it ought only be remarked that in the larger

specimen also the abactinal system is almost white.

According to Clark, the species is as yet known only from off the north-
western coast of Cuba and from off Barbados, in depths of 125-205 fathoms {Blake;
Albatross). I cannot give any additional information on this point.

That the sjjecies has been confounded with Ilistocidaris {Porocidaris) shairei-i

is certain, since the type-specimen was found thus labeled in the British Museum,
as stated in the /nr/o// Echinoidea." Whether Agassiz has confounded it with His-
tocidaris sharreri, 1 ilo not know; but until it has been definitely proved to which
species the specimen of ''Porocidaris sharreri," which was mentioned in the Blake
Echini on page 13, as being " of a light greenish-pink color when alive, the
spines white with a delicate brownish-pink base," really belongs, I would rather

a Pt. 1, p. 22.
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suggest that it is C. micans. In any case that species was dredged by the Blake as

is now stated by Clark.

The genus Caloddaris, which was estabhshed by Clark for this species, is

evidently very nearly related to Cidans in the restrictetl sense (formerly Doro-

cidans). The characters pointed out by Clark are "the very broad and nearly bare

median ambulacral areas, the remarkable color, and the smooth, polished prima-

ries." As shown here the ambulacra do not really differ from those of Cidans.

There thus remain only the color and the character of the radioles. This is cer-

tainly not of much importance for a generic distinction—especially since Doctor
Clark does not otherwise consider the characters afforded bv tiie radioles as being

at all of generic value, as is so conspicuously shown by his conception of the genus
Phyllacanthus. Nevertheless, I think we can accept the genus, the radioles—in my
opinion—affording characters of sufhciently high value for generic distinction.

Compare my remarks on this matter in Die Echinoiden der deutschen Stidpolar

Expedition (p. 49). (In C. ahyssicola the radioles also appear very smooth; a

close examination, however, shows them to be finely striate and serrate—they

are not "polished" as in Calocidaris.) Also the whole appearance of this cidarid

is very characteristic. It thus seems to me that the genus Calocidaris may be valid;

but it seems likewise beyond question that it is closely related to the genus Cidaris

{Dorocidaris)

.

TRETOCIDARIS BARTLETTI (A. Agassiz).

Plates 2-3; plate 7, fig. 6; plate 14, figs. 8-9; plate 15, figs. 8, 12-14; plate 16, figs. 2, 12; plate 17

figs. 1, 6.

Doroddaris bartletti A. Agassiz, Bull. Mus. Comp. Zool., vol. 8, 1880, p. 69; Mem. Mus.

Comp. Zool., vol. 10, 1883, p. 9, pi. 2, figs. 17-27, (not fig. 16).—R. Rathbun, Proc. U. S.

Nat. Mus., vol. 8, 1885, p. 610; vol. 9, 1886, p. 261.—A. Agassiz and H. L. Clakk,

Mem. Mus. Comp. Zool., vol. 34, 1907, no. 1, p. 8, pi. 12 a, figs. 6-13.

Tretocidaris bartletti Th. Mortensen, Ingolf Echinoidea, pt. 1, 1903, p. 16, pi. x, figs. 23,

30; pt. 2, 1907, p. 169.—H. L. Clark, Bull. .\Ius. Comp. Zool., vol. 51, 1907, p. 203, pis.

8-9.

—

Th. Mortensen, Echinoiden der deutschen Sudpolar Expedition, 1909, Ergbn.d.

deutsch. Sudpolar Exped., XI, Zoologie, vol. 3, p. 47.

Tretocidaris annulala Th. Mortensen, Ingolf Echinoidea, pt. 1, 1903, p. 16, pi. 9, fig. 4;

pi. 10, figs. 22, 31; pt. 2, 1907, pp. 169-170.

This species, though it was not described before 1880, has had already a

rather intricate history, and it has played a somewhat prominent part in the dis-

cussion of the classification of the cidarids in recent years. The history is as follows:

Having at first probably been confounded with Cidans ahyssicola as suggested

by Mr. Agassiz in the Preliminary Report on the Blake Echini it was established

as a separate species of the genus Doroddaris by him in the same paper. In the

final report on the Blalce Echini it was again described and figures were given

of the spines and of parts of the test; but unfortunately this description is insuf-

ficient and apparently the figures given are not all of this species. In the Ingolf

Echinoidea (pt. 1) , I established a new species, annulata, based upon an old specimen

seen in the British Museum. This supposed new species differed from bartletti mainly

in the structure of its test, the ambulacra having only a small secondary tubercle

on each plate inside the primary tubercle, whereas figure 16, on the second plate of the

Blake Echini shows the whole ambulacral area closely covered with secondary
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tubercles, two distinct secondary tubercles on each plate inside of, and not much

smaller than, the primary (in the description it is only said that "the median

granulation [is] finer, than in the other West India species of the genus,") the

interambulacra having a distinct naked median space, whereas the figure shows

no naked median space (in the description it is only stated that the interambu-

lacral plates "are covered by a comparatively coarse, irregularly arranged secondary

granulation.'') I had at that time no reason to doubt the correctness of the figure

given; the specimen examined in the British ]\Iuscum, however, could not pos-

sibly be identified with hartlMi as there represented and thus had to be made a new

species of the genus Tretocidaiis, to which genus it was referred on account of its

globiferous pedicellarife, which were essentially like those found in bartletti.

During my visit to the U. S. National Museum I had occasion to examine the

specimens of Tretocidaris hartletti preserved in the collections of that institution

and I found that they had the same structure of the test as that described by me
in Tr. annulata, not as shown in figure 16, of Plate 2 of the BUTce Ecliini. Also a

specimen examined in the collections of the Peabody Museum, Yale University,

sliowed the same structure of the test. The result of these examinations was pub-

fished in Part 2 of the IngoJf Echinoidea, pages 169-170, namely, that my Treto-

cidaris annnkita was synonymous with Tr. hartletti, the quoted figure of the Blalce

Echini belonging to another species—or, in case this figure were correct, Tr.

annulata must be maintained, and then all the specimens of Tr. hartletti seen by

me in the U. S. National Museum and the Peabody Museum were not Tr. hartletti

but Tr. annulata.

In Agassiz and Clark's memoir on the Cidaridas (Hawaiian and other Pacific

Echini) no mention is made of this ciuestion, but in H. L. Clark's important

paper The Cidaridfe, " page 203, it is pointed out tha-t my Tr. annulata can not be

distinguished from Tr. hartletti. Although no full description is given of the

species, it appears from his remarks thereon that he regards the specimens in the

U. S. National Museum as true hartletti, and as he has had access to the type-

specimen in the Museum of Comparative Zoology at Cambridge, this question has

been solved. Of figure 16, on Plate 2, of the Bhle Echini, which has caused the

trouble, no word is said. Possibty it was made from a specimen of Cidaris blakei

(A. Agassiz). Plate 14, fig. 7, represents part of an ambulacrum of this species. It

will readily be conceded that the similarity to the quoted figure from the Blal-e Echini

is considerable; only the latter figure represents the inner tuberculation a little more
regular than it is in C. hlakei. One more argument speaks for the correctness of

the suggestion that the figure represents really C. hhkei, namely, that no other

West Indian cidarid has the andmlacra thus tuberculated ; also the part of the

interambulacral area r('])resented in the figure agrees fairly well with C. hlaJcei, only

the tubercles around tlie areolcs are scarcely so prominent as in nature (see fig. 1,

on Plate 2 of the Blake Echini, which gives a good representation of this struc-

ture in 0. hl/tlcei).

In the Hawaiian and other Pacific Echini, the Cidaridae, it is pointed out that

the globiferous pedicellarife of Tr. hartletti may show a verj^ considerable variation,

o Published in December, 1907; the setond part of the IngoJJ Echinoidea was published in

November, 1907.
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examples both with an end tooth and without occurring even in the same specimen,
and this fact was especially urged as an argument against the value of the pedi-

cellarife in the classification of cidarids as set forth by me in the Ingolf Echinoidea.
In The CitlaridiB Doctor Clark figured a specimen of Tr. hartletti, which, as he
later informed me, was the specimen in which the various forms of pedicellarise

figured in the above quoted memoir (Plate 12a, figs. 6-13) were found. Now this

specimen differs through its spines so much from the typical form of Tr. hartletti that I

have suggested (Echinoiden der deutschen Siidpolar Expedition, p. 47) that it may
be a hybrid between Tr. hartletti and Stt/locidaris affinis; the argument detluced

from it against the classificatory value of the pedicellariie would therefore be

invalid. The correctness of this suggestion is discussed on page 10.

Thus rmis the intricate history of this species. Though it has been so much
discussed, as yet no adequate description or sullicient figures have been given of it.

I thus naturally wished to take the opportunity here to give the description and
figures wanted and, accordingly, two specimens were sent to me together with
photographs of the largest specimen in the U. S. National Museum (Plates 2-3).

The Museum of Copenhagen hail previously received a small specimen of the species,

which has also been made the object of study on this occasion. The following

description is thus based mainly on these three specimens; but, of course, my
notes on the specimens examined during my visit to Washington and New Haven
are also taken into account.

Measurements.

Diam-
eter.
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appeared, and likewise some few of the plates at the actinal end of the area carry

only the ])riin!iry tul)orc'Ie. This holds good for the larger and the smaller of the

three specimens in hand; in the specimen of 27 mm. horizontal tliameter the small

inner tubercle has appeared on some of the plates near the apex and the peristome,

but quite irregularly. The pores are separated by a rather broad wall, which is

not at all elevatetl (Plate 16, fig. 12); the whole pore area is unusually flat and

even, not distinctly sunken.

The interainbuliicra have a comparatively broad naked median line, which is

slightly sunken; this is also the case with the upper horizontal sutures. The areoles

are unusually low; only the two lowermost may be confluent (in larger specimens

probably more may be so). The upper tubercles are very distinctly crenulated, but

only on the abactiiial side. (Plate 14, fig.S.) The tubercles arounil the areoles are

distinctly larger than those outside; these latter are few in number and onl}' indis-

tinctly arranged in horizontal series on the median part of the ]ilate.

The apical .system is 4S-o4 per cent of the horizontal diameter of the test; the

genital plates are almost rectangular, onlj' slightly broader within than without;

the outer edge is very little prominent; the ocular plates are rather large, heart-

shaped, more or less broadh* in contact with the anal plate. (Plate 15, fig. 12.)

In the smallest of the three specimens at hand they are all excluded from the anal

area. (Plate 7, fig. 6.) The periproct is covered with rather numerous small

plates. The whole apical system is somewhat sparsely covered with tubercles;

those on the ocular plates are generally rather characteristically arranged, forming

an arched series along the outer edge, just inside the ocular pore; those over the

pore are considerably smaller than those laterally ])Iaced.

The peristome is from 42..5 to 45.5 percent of the horizontal diameter, in the

youngest specimen even 57 per cent; the interambulacral peristomial plates are

quite regular; they do not reach quite to the mouth edge, but the adjoining ambu-
lacral series do not, however, fully join at the inner edge. There are 1 1 ambulacral
plates in each series in the specimen of 27 mm. The pores of each pair are placed
nearly vertically (namely, one outside the other); the first pair is distinctly larger

than the following.

The radioles are well shown in Plates 2-3; and the figures 18-27, Plate 2 of the
Blake Echini likewi.se represent them very well. They are very characteristic, dis-

tinctly striate, coarsely spinous in the proximal part, the spinelets diminishing and
disappearing toward the point. It is a very peculiar feature that these spines are
developed exclusively on the upper side of the radioles, the lower side remaining
almost entirely smooth, the longitudinal stride being here only finely serrate (com-
pare Plates 2-3). They aie somewhat tai)ering, and the jjoint may be somewhat
widened. This form of radiole is evidently the typical form, but another form
may occur in which the spines are not thus developed; the upper side of the radiole
is then not more s[)inous than the lower side, the whole radiole being finelv serrate
along the longituilinal striaj. Such radioles are figured in Plate 2, figs. 20 and 23
of VaeBlalce Echini, and according to Agassiz both forms may occur in one and the
same specimen. I have not seen that myself. In the largest and the smallest of
the specimens at hand the ladioles are all of the typical Sj)inous form, except some
of the uppermost; but these are young radioles, not yet fully formed, without
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ostracum. I might venture to suggest that the smooth radioles found by Agassiz in

specimens with spinous radioles were really such young radioles. The third speci-

men at hand, on the contrary, has all the radioles of the smooth form; the same
is the case in the specimen figured by Clark. (The Cidaridte, Plates 8-9.) There
are, however, reasons for suggesting that this form of radiole does not really belong
to the species hartletti, the specimens bearing them being probably hybrids (see

p. 10). The radioles are banded with brown, the ground color being whitish;

the coarse spinelets are white, including those on the brown ])ands, which makes
them especially prominent. In sections the radioles are seen to have the ostracum
covered with fine, unbranched "hairs." (Plate 16, fig. 2.) In the smooth radioles

these hairs appear to be somewhat less numerous. The actinal radioles (Plate

15, figs. 8, 13-14) are very little s|iecializeil, faintly serrate along the striae of the

aboral side; the striae are very little developed on tlie adorai side and only toward
the point. The secondary spines are flat anil somewhat pointed; those around the

radioles are distinctly longer and broader than the primary ambulacral spines (not

nearly of the same size as mentioned in the description in the BlaJce Echini). The
inner ambulacral spines are very small, not (|uite 1 mm. long; they scarcely reach
the base of the primary aml)ulacral spines. These latter are about 3 mm., those
surrounding the radioles about 4-5 mm. in length. The spines on the anal plates

are rather large and are so bent as to cover the anal opening. Those on the geni-

tal and ocular plates are smaller, especially the latter; the spines forming the outer

series on the ocular plates, mentioned under the description of the tuberculation,

are bent outward so as to cover the ocular pore. "Ampullae" are well developed
on the abactinal spines, and also on those around the radioles.

The spicules do not afford any specific features; they are of the form typical

of citlarids, and are arranged in the usual way so as to leave a naked space for the

nerve.

The pedicellariff of this species have received considerable attention. The
large globiferous pedicellariffi are of the peculiar form described and figured in the

Ingolf Echinoidea" with a well-developed end tooth and the opening reduced to a
small pore. The stalk generally is provided with a limb of |)r()jecting rods, but this

is not always distinct (see Plate 12a, figs. 12-13 of A. Agassiz and Clark; Hawaiian
Echini, Cidaridae).

The small globiferous |)edicellariae have, like the large form, a well-developed

end tooth, but tiie opening is larger and triangular (Plate 17, fig. 6). As is often

the case in Cidarids in which both large and small globiferous pedicellariae have
(or lack) an end tooth, intermediates occur of which it cannot be said with cer-

tainty whether they belong to the one or the other form, both forms varying con-

siderably in size and also in the size of the opening. The tridentate pedicellariaj

(Plate 17, fig. 1) are simple, narrow, the valves joining in the outer half of their

length; there are numerous cross beams in nearly the whole length of the blade.

They reach a size of 2 mm. in length of head.

In the Hawaiian Echini, Cidarida^, Agassiz and Clark have figured a series

of large globiferous pedicellaria) from a single specimen of T?: hartletti (Plate 12fl,

figs. 6-11), showing a much larger degree of variation than described above, the

nPt. 1, p. 16, pi. 10, figs. 22-23, 30-31.
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variation nino;ino; from the typiciil fuini to that with a large terminal opening and

without an end tootii, resembhng those of StyJocidaris ajfinis. Concerning this

extraordinary variation I may first point out tliat the figure 6 in my opinion represents

a young, not yet fully developed pedieellaria" and that figure 9 has very much the

appearance of having the end tooth broken. But the figures 7 and 8 can not thus be

ilisjjosed of; Doctor Clark has informed me that he is absoutely certain that they

reall}- belonged to the same specimen, and it is also said in the explanation of the

plate that the form represented by figure 7 was quite common. The specimen in

wliich these dilTerent forms of pedicellaria; were found is that figured by Clai-k in

The Cidaridae Plates 8-9, as Doctor Clark has informed me, namely, a specimen

with the radioles of the unusual smooth form, so ilifferent from the typical spinous

form. Agassiz and ('lark do not indicate that they have found the difi'erent forms

of pedicellariiu in any other specimen, and I, for my part, have found only the

form with the small pore in all the specimens examined with spinous radioles; in the

specimen with smooth radioles I have found a single globiferous pedicellaria of the

Stylocularis form among very numerous pedicellariae of the typical form. On
account of the uncommon form of the radioles in the specimen figured by Clark and
the fact that two diii'erent forms of large globiferous pcdicellariae occur in this speci-

men I ventured to suggest, in my work Die Echinoiden der deutschen Siidpolar

Expedition (p. 47), that it is a hj^brid between Tr. hartletti and Styloddans ajfinis.

Having now had occasion to examine such a specimen myself, I feel strengthened
in this opinion. On comparing this specimen with the typical form, one would
at first refuse to regard the two as belonging to the same species, so different are

they in appearance. But a close examination does not reveal any other features

than the radioles by which to distinguish them, except the peculiar occurrence of

the two forms of gloI)iferous ])edicellarise. I do not, of course, maintain upon
such scanty material that it is proved that the form with the smooth radioles is

really a hybrid, but it seems to me a natural explanation of this peculiarity.

STYLOCIDARIS '' LINEATA, new species.

Plates 4-6; plate 7, ti^s. 3-.5; plate 14, fig. 10; plate IG, fig.s. (1, 9; plate 17, figs. 4, S.

The shape of the test is very like that of Stylocidaris ajfinis, so that in this feature
or in the relative proportions of the parts of the test scarcely any tlilTerence between
the two species can he found. The ambulacra alone aifonl a difference, which
appears to be constant and thus of value as a specific character. In all the four
specimens at hanil each ambulacral plate carries only one small tubercle within and
a little below the primary tubercle; there is thus a rather broad bare median space
left between the two ijuite regular series of tubercles (Plate 14, fig. 10). In St.

ajfinis this also holds good in the younger specimens, but in the larger ones each
ambulacral plate (at the ambitus) carries another smaller tubercle at the upper edo-e
of the plate, the inner series thus becoming irregular and the median naked space
less conspicuous (Plate 14, fig. 1). This third tubercle makes its appearance at a

Agassiz and Clark (Hawaiian Echini, p. 8) have mentioned this as being po.ssible but not probable.
b Concerning the name Slytoeidaris, reference should be made to my work Die Echinoiden der

deutschen Siidpolar Expcdilioii, ji. o2.
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size of about 25 mm. horizontal diameter. It must, however, be admitted that this

tubercle (and its spine) is sometimes very small and inconspicuous, even in the

larger specimens. The number of coronal plates is virtually the same in both species.

The apical system and peristome do not seem to afford any constant differences

from St. affinis in structure or size. The radioles, on the other hand, afford a con-

sjncuous ilifference through their greater length, more than twice the horizontal

diameter of the test in grown specimens. This, it is true, may also be the case

in St. affinis, as pointed out by Clark (The Cidaridse, p. 20.3), but, so far as I have

been able to find, only in the young specimens; in those fully grown specimens which

I have seen they do not exceed one and one-half times the horizontal diameter.

The structure of the radioles also differs somewhat in the two species. In St.

lineata the hairs covering the ostracum are irtore slender than in St. affinis and

they are not anastomosing (Plate 16, fig. 9), while in St. affinis they are generally

somewhat branched and may form anastomoses (see /ngfo(/' Echinoidea, pt. 1, pi.

11. fig. 1; the statement made there, p. 36, that they do not form anastomoses,

does not always hold good). The radioles are beset with numerous small, longi-

tudinally arranged spinelets as in St. affinis. The secondary spines do not differ in

length or shape from those of St. affinis, only the "ampullae" are, perhaps, somewhat

larger than in that species.

The globiferous pedicellariaj do not present any distinct differences from those

of St. affinis; the tridentate pedicellari^, on the other hand, are characteristically

different, as is best seen on comparing the two figures 4 and 14, Plate 17, represent-

ing a tridentate pedicellaria of each of the two species. The space between the

valves is distinctly narrower in lineata than in affinis; and the basal part of the

valves is also different in outline. They are considerably larger in St. lineata up

to about 1.5 mm. length of head, whereas in St. affinis they scarcely exceed 0.8

mm. The spicules are alike in both species.

The color is white; against this ground color the brown median ambulacral

and interambulacral line (to some extent also the horizontal interambulacral

sutures), and a brown band over the middle of the genital plates, making a con-

spicuous ring on the apical system, stand out very beautifully. The secondary

spines are wholly white; tiie radioles are also mostly white, but they may some-

times show a faint reddish tint, especially near the tij); there may even be traces

of bands of this color.

I dredged this species (2 specimens) in about 250 fathoms off Frederiksted,

Santa Cruz (Danish West Indies), in January, 1906. In the U. S. National

Museum I have seen additional specimens of it from off Havana, taken by the U.S.

fisheries steamer Albatross in 1SS6, besides several more specimens from stations

2135 (Cat. no. 10753). 2152 (Cat. no. 7485), 2154 (Cat. no. 7476), 2157 (Cat. no.

7478), 2162 (Cat. no. 74S2), 2319-24, 2327, 2336-37, 2342, 2345-49 (Cat. nos.

10709-10). The.se sjjecimens are mentioned in Doctor Rathbun's Catalogue of

the Collection of Recent Echini in the U. S. National Museum, page 260, as Doro-

cidaris papillata; on the labels of most of them, iiowever, is found a question

mark indicating that Doctor Rathbun was doubtful whether they were correctly

referred to that si)ccies. The species evidently must be rather common in the West

•26599°—Bull. 74—10 2
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Indian seas and it is thus jjrobable that it has also been dredged by tlie Blale and,

hkewise, inchi<ied under Dorocidaris papilhta. Whether Chirk has included this

species under " Tretocidaris" ojfinis, I can not say; but in any case he must certainly

have seen some of the si)ccimens mentioned above, since he has examined the col-

lection of cidarids in the U. S. National Museum.

I have been in some doubt whether I should mention this form as a new species

or only as a new variety of affinis. The distinguishing characters are certainly

not very important, and the material at hand is small (I have not examined

very closely all the specimens mentioned above as seen in the U. S. National

Museum). Juilging from the material at my disjjosal it would appear to be

quite evident that we have here a distinct species; but Clark's statement that affinis

is so very variable in color makes me hesitate in creating a new specific name for

this form. However, I have taken this course in view of the fact that the differ-

ences in the ambulacra and in the tridentate pedicellarise seem to afford very good

specific characters; in addition to which the length of the spines, the brown bands

on the test, and the total lack of red on the secondary spines contribute to make

this form appear very characteristic. Should it ever prove untenable as a separate

s])ecies no great harm will have been done, for, in any case, it will certainly be

necessary to keep it as a distinct variety.

The reference of affinis to the genus Tretocidaris in Clark's important work

The Cidaridffi, I have criticised in my report on the Ecliinoidea of the German

Southpolar Expedition, pages 51-52, to which work I may refer. I venture to

hope that I have there made it sufficiently evident that this disposition of it was

erroneous. The genus Stylocidaris was established there for the group of species

related to affinis, which was made the genotype.

In the Challenger Echinoidea Mr. Agassiz ascribes to Cidaris cidads {Doroci-

daris papillata) an almost cosmopolitan distribution; the North Atlantic, from

Norway to the Canaries, the West Indian seas, La Plata, the Philijipines. The same

distribution is still given for this species in his magnificent work The Panamic Deep

Sea Echini (p. 228). In my work on the Ingolf Echinoidea I was able to restrict

this enormous range considerably, finding the specimens from off La Plata and

the Pliilippines to belong to widely different forms, none of them really being

of the same genus as the "Dorocidaris papillata," to which they were referred.**

As for those from the West Indies, I thought they might really prove to be

identical with the form from the Norwegian Sea and the Northern Atlantic (except-

ing, of course, Stylocidaris affinis, which was also previously regarded only as a syno-

nym of Cidaris cidaris). Having, however, no specimens of the West Indian form

except two of C. abyssicola, I could form no definite opinion on the ciuestion. It is

true that I had examined some specimens in the British ^luseum, but mainly for

the pedicellarite, and in their structure no reason was found for regarding the

West Indian form as specifically different from C. cidaris. As for C. abyssicola

I was inclined to regard it as a distinct species.''

After having examined a considerable number of specimens from the West
Indies, Doctor Clark (The Cidaridse) comes to the conclusion that not only abyssicola

" hu/tdj Krliinui.l.a, pt. 1, pp. 35, 170-172. 6 Idem, p. 34.
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is a distinct species, but also another distinct new species (C. rugosa) is found here,

which has hitherto been confounded with 0. cixlaris, whereas the true C. cidaris

(D. papillata) does not seem to occur in the West Indian seas at all. Tliis r&sults

in a much more restricteil distribution of C. cidaris, which accordinglj' occurs oidy

in the Eastern Atlantic and the Mediterranean. The Challenger specimens from

St. Paul's Rocks which I have maintained to be true C. cidaris (Ingolf Echinoidea,

pt. 1, p. 170), Clark supposes also to belong to C. rugosa. After the separation

of C. rugosa from C. cidaris I do not venture to maintain that the St. Paul's

Rocks specimens belong to the latter species, as I have not examined the structure

of the test in detail; the pedicellarife are not sufficiently characteristic in the

dilferent species to permit a definite answer to this c[uestion. C. cidaris would thus

form one more species peculiar to the eastern Atlantic deep sea (besides Poriocidaris

purpuraia and Sperosoma grimaUii) a fact tending considerably to strengthen my
view that this part of the Atlantic deep sea area forms a separate region. (See

Ingolf Echinoidea, pt. 2, p. 187.)

Having recently obtained some additional material of C. abyssicola and also a

specimen of C. rugosa, I have taken the occasion to compare these forms carefully

with C. cidaris and to form an opinion of the question of their specific value.

The result of my investigation is that I think rugosa is a distinct species, though I

cannot agree with Clark regarding all the characters wliich he gives as distinguisliing

it from C. cidaris. That C. abyssicola is a distinct species also seems to me beyond

doubt; but I tliink it necessary further to distinguish as at least a distinct variety

a form with slender radioles liitherto confounded with C. abyssicola. Whether it

will perhaps ultimately prove to be a species distinct from abyssicola I am unable

to ascertain from the material at my disposal. A more detailed comparison of the

two forms of C. abyssicola will thus be necessary. Also a few remarks on C. rugosa

may not be out of place.

CIDARIS ABYSSICOLA, var. TERETISPINA, new variety.

Plate 7, figs. 1-2; plates 8-10; plate 14, figs. 2-4; plate 15, figs. 3-0, 9-11; plate IG, fig. 11; plate 17,

figs. 2-3, 5, 9-11.

Measurements of the Typical Form.

Diame-
ter.
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In the relative proportions of the ])!uts of the test there seem to be no constant

(lifTeronccs, as is apparent from tiic moasuremcnts. In the c^eneral shape of tlie

test tiiere may perhaps prove to he a difi'erence. The hxrge specimen of the variety

is distinctly pentagonal in outline, the interambulacra being rather convex at the

ambitus, forming the (rounded) angles of the pentagon (Plate 10. fig. 2). In the

specimen of ;i6..5 mm. horizontal diameter tiiis feature is also indicated, though much

less distinct than in the large specimen. Whether this feature is observable also in

the two other specimens I can not state definitely, not having denuded them.

The ambulacra are somewhat dill'erent, at least in the specimens before me.

In the original description of ahyssicola Agassizsays that "each plate carries a larger

exterior tul)ercle witli a smaller one nearer the abactinal edge, and sometimes a

third and fourth miliary between the two." This description agrees entirely with

the two specimens of the typical foi-m before me—excepting that the small inner

tubercle lies at the actinal edge (Plate 14, fig. 2). Considering, however, that, so

far as I know, this inner tubercle (when only one is found) is elsewhere in cidarids

never placed at the abactinal edge, but either in the middle of the plate or nearer

the actinal edge, I think it not unreasonable to suggest that "abactinal" here is a

la'psus calami for "actinal." In the variety I find the inner tubercle placed more

in the middle of the plate, and the miliary tubercles (carrying pedicellarite) along

the lower edge more numerous, forming, especially in the larger specimen, a com-

plete series along the lower edge. (Plate 14, figs. 3-4.)

In the interambulacra I find the median space distinctly broader in the variety

than in the typical form. The deepening of the median line is distinct almost to the

peristome, that is to plates 1 and 2 in the typical form, scarcely visible below the

ambitus in the variety, that is to plates 3 and 4.

The apical system does not seem to afl'ord any constant differences. In the

two specimens of 36 mm. horizontal diameter of the variety the anal plates send

out a prolongation reaching the ocular plates, which are thus in contact with the

periproct ; in the two other specimens this is not the case. Also the shape of the

ocular plates is somewhat variable; they seem upon the whole to be slightly larger

and less prominent than in the typical form. (Plate 15, figs. 3, 6, 9.)

The peristome shows no distinguishing features.

The radioles afford the most conspicuous difl'erences. In the typical form (Plate

7, figs 1-2; Plate S) they are somewhat fusiform, and attain their greatest diameter

"at about one-fifth the length of the spine from the base," as described by Agassiz

(p. 254). In the variety (Plates 9-10) they are quite cylindrical and generally

more slender. (In tlie large specimen they are, however, as stout as those of the

typical form.) The actinal radioles (Plate 15, figs. 4-5, 10-11) are a little more
widened in the variety than in the typical form, but this difference is not quite

constant; also in the typical form they may be just as much widened (Plate 15,

fig. 10). They are slightly curved and flattened on the proximal side. The edges
are generallj' distinctly seirate, though scarcely so much as in the one figured in

Plate 15, fig. 10. In transverse sections (Plate 16, fig. 11) the radioles are seen to

be finely sjjinous; though tlie.y ap})ear very smooth, they thus really differ conspicu-
ously from those of Calocidaris micans, in which the ostracum is quite smooth."

"See Ingolf Echinoidca., pt. 1, pi. 11, fig. 24.
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The secondary spines do not present any difFerences. AinpuUte" are found in

both the typical form and the variety, at least on some of tlie spines of the abactinal

system: whether on all of them cannot be decided from the material at hand.

Certain of the pedicellaria; aflord a rather good distinguishing ciiaracter,

namely, the small globiferous. In the variety they have the valves distinctly con-

stricted toward the large opening, which is generally not the case in the typical

form (Plate 17, figs. 2, 10); however, similar shapes may be met with occasionally

in the tj'pical form. In the variety, moreover, the small globiferous {jediccllariae

vary considerably in size, the larger ones being very like tridentate pedicellariae

(Plate 17, fig. 3), as is also the case in Calocidans micans. Avery curious instance

of a small globiferous pedicellaria with two heads was found in the typical form of

this species (Plate 17, fig. 9). The large globiferous and the tridentate pedicellarite

(Plate 17, figs. 5, 11) are alike in both forms. The same holds good for the spicules.

In the Hawaiian and other Pacific Echini, the Cidaridse," Agassiz and Clark

give in Plate 12a, figures 1-5, a series of illustrations showing "the great diversity

in the large globiferous pedicellarise in Cidaris ahyssicola," on account of which it

is deemed to be "unwise to lay any stress on their form as a systematic character"

(p. 7). I may reply to this: First, that the figures probably all represent "small"

globiferous pedicellariaj, not those of the large form. Perhaps figure 1 represents

a large one, though the small gland cavity decidedly points toward its being a

"small" globiferous pedicellaria. Next I think that even though the small globi-

ferous pedicellariaB are very variable—I quite agree with Agassiz and Clark that

they really are—the peculiar form with the constricted valves may be very useful

as a specific character; judging from the figures 3-5 in the plate cited of Agassiz

and Clark's work I, would even suggest that the specimen from which these pedicel-

lariae were taken was one belonging to the variety teretispina.

Regarding the color it can only be stated that the two specimens at hand of the

typical form are quite white, the specimens of the variety more or less brownish.

Whether they are differently colored in life must remain undecided for the present.

It seems very probable that it is this variety upon which Clark has based his

description of C. ahyssicola.'' The expression "median ambulacral area * * *

almost wholly covered with small tubercles"' certainly agrees best with the variety.

Also the fact pointed out by Clark that "the uppermost coronal plates do not

carry primaries, and even the second ones may lack a well-developed spine," decid-

edly agrees better with the variety than with the typical form, 'in which latter

some of the upper plates have well-developed radioles in both the specimens at

hand. Finally, the figures in the Revision of the Echini (Plate 1 , figs. 1-4) to which

Clark refers,' seem to represent the variety; figure 1 alone with its thick radioles

seems to represent the typical form, though tlie radioles are not so ilistinctly fusi-

form. But in any case the original description gives some of the distinguishing

characters—the radioles and the ambulacra—so excellently that it seems beyond

question that it is the form figured here in Plate 7, figures 1-2, and Plate cS, whicli

must be regarded as the typical Cidaris ahyssicola. Regarding the variety described

above, I am inclined to think that it will ultimately prove to be a distinct species,

'1 .Mem. Mus. Comp. Zoo!., vol. 24, 1907. ^The Cidaridse, p. 208.
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but the material at my disposal is far from sufficient to decide that, especially in

view of tiie fact that some specimens of the variety have the radicles as stout as

those of the typical form. A close examination of a large series of these forms

will be necessary to decide the question; for the present, however, it seems to me
necessary to keep the variety distinct from the typical form.

CIDARIS RUGOSA (H. L. Clark).

Plate 14, fig. 11; plate 10, fig. 1.

DoTocidaris rugnsa H. L. Clark, The ("idaridoe, ]>. 210, pKs. 4-.5, pi. 7, fig?. 5-8.

The most conspicuous difference from C. cidaria (papiUata) is evidently the

more closely tubcrculalcd median ambulacral area. Whereas in G. cidaris there is,

even in very large specimens, only one secondary tubercle within the primary one,

placed almost in the middle of the plate," there are in C. rugosa generally two sec-

ondary tubercles on each plate, the result being that the median space is wholly

covered with tubercles, whereas in C. cidaris it is comparatively open (Plate 14, fig.

1 1 to compare with fig. 12). The median space is also conspicuously narrower in 0.

rugosa than in G. cidaris, as shown in the two figures cited, which have been drawn
from equal sized specimens of the two species.

That the median interainbulacral space is broader in G. rugosa than in G. cidaris,

as stated by Clark, seems to me to be scarcely a constant feature; but there

is another distinguishing character in the interambulacra not mentioned by Clark,

namely, that the tubercles around the areoles are more prominent than in G. cidaris

(compare Clark's figs. 7 and S, Plate 7). That the abactinal sj'stem is more uni-

formly tuberculated in G. rugosa than in G. cidaris does, at least, not hold good in

the single s])ecimen at my disposal.

The radicles are stated by Clark to be twice to two and one-half times the

horizontal diameter. In the specimen before me, 32 mm. horizontal diameter, the

longest radioles are 40 mm. Also in the specimens figured by Clark the longest

radicles appear to be scarcely twice the horizontal diameter. In transverse sections

the radicles do net differ from those of C. cidaris.

The pedicellariffi are mainly like those of G. cidaris. The lower edge of the

terminal opening in the large globiferous pedicellaritc is not slit up, as is often

(always?) the case in G. cidaris. The tridentate pedicellarije (Plate 16, fig. 1) are

slightly broader than in that species. In this species also one may find transitional

foi-ms between the tridentate and the small globiferous pedicellarise.

In the place cited in The Cidaridje, Clark mentions that I have identified

seven specimens of this species in the U. S. National Museum as "Dorocidaris
papillata" and another one as "Stcreocidaris ingolfiana" ; on page 190 it is stated

that I have identified a series of remarkably short-spined specimens of "Phyllacan-
thus baculosa" from Aden as "Gidaris metularia." "As M. did not clean an ambu-
lacrum, it is not strange that he failed to see the very characteristic poriferous
zones. But it is hard to understand how he overlooked the conspicuous purple
spots on the cellar of the spines." I am not going to defend my identifications cf

a In younger specimens of Crirlaris, up to about 30 mm. horizontal diameter, the inner tubercle ie

developed only on one nide, irregularly alternating.
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these specimens—though I should like to examine the specimen labeled SUreoc%-

daris ingolfiana. During my short stay at the U. S. National Museum I had to

use the time for investigations relating to my own special work. When I found ni

the collections of the museum specimens which were unnamed, or which I thought

evidently wrongly named, I put a label in the jars with the name I thought the

right one. But I had no time to spend for a more exact and entirely reliable iden-

tification. What has here happened is a warning that one should never trust

oneself to name a specimen without having examined it fully in regard to all its

characters. I venture to think that among the specimens really exammed in

detail by me, and not seen only in a cursory way in foreign museums, such errone-

ous identifications will not be found.

Quite recently this matter has become somewhat more serious. Lambert

and Thiery, in their Notes echinologiques I, Sur le genre Cidaris," find in this

case an argument against the use of pedicellariaj in classification: "En negligeant

les caracteres du test, on s'expose a des erreurs de determination comme celles com-

mises d'apres H. L. Clark, par Mortensen, I'auteur de cette classification." I may

state here expressly that this case can in no way be taken as a proof against the

value of the pedicellarije; it is not the pedicellariaj which have led me to the false

determinations (as far as I can remember I did not even examme the pedicellaria

of tlic specimens of Phyllacanthus baculosa), but the fact that I did not examme

the specimens more closely.

AR.S;OSOMA BELLI Mortensen.

Plate 11; plate 12, fig. 1.

Arxosoma belli Th. Mortensen, //ijo// Echinoidea, pt. 1, p. 54-55, pi. 12, fig. 29; pi. 13, figs.

10, 11, 22.

This species, of which a short preliminary description was given in the Irigolf

Echinoidea " 1 found represented by several specimens in the collection of the

U S National Museum (labeled Asthenosoma hystrix) .
Having had some specimens

sent to Copenhagen, I am at length able to give a full description of the species

and to point out more clearly the afiinities with the real Arseosoma Jiystnx&nd

with A. femstraturn, as also with .4. violaceum, which has also hitherto not been

fully described or figured. A. belli is, moreover, perfectly recognizable from the

prchminary description, the pedicellari* being really very characteristic for this

^^^""The specimens examined are from the Albatross stations 2350 (off Havana, 213

fathoms- 2 young specimens) and 2655 (north of the Bahamas, 338 fathoms; 2

large specimens) . In addition there is one specimen from Mayaguez Harbor, Porto

Rico 220-225 fathoms (the Fish Hawk Porto Rican expedition). The species

is as' vet knovvTi only from the West Indian seas (137-338 fathoms), not from the

European side of the Atlantic, in contrast to A. fenestraium, which occurs on

both sides of the Atlantic Ocean-at least I have been unable to distinguish the

West Indian from the east Atlantic form from the material at hand.

^Bull. Soc. Sci. Nat. Haute^Marne, vol. bTmg, p. 24. » Pt. 1, pp. 54-55.
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Tabic of meastirements.

[Note.—ac= the plates of the actlnal side; ab= those of the abai-linal side.

Arxosoma belli.

Diameter.
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est doubt), one can not feel sure that the specimens examined by him are really

the same species—on the contrary, it is beyond dovibt that both hystrix and fene-

strafum are among them, perhaps also riolaceuin—and tlius ins statement loses its

weight. In fact, 1 find, after having examined a rather considerable number of these

forms (especially hystrix), that the shape of the plates and the extent of the mem-

branous interstices between the plates is not so very variable. Thus in C. hystrix

I never find the wide membranous spaces between the plates so characteristic of

A. fenestratum; A. belli in this respect comes near to A. fenestratum, though the

membranous spaces are not quite so conspicuous; the same holds good of

A. violaceum. Instead of giving long descriptions I think it is sufficient to refer

to the figures. Plates 11-13.

The most conspicuous difTerence is found in the arrangement and size of the

primary tubercles of the actinal interambulacra. (Plate 11 ,
fig. 2 and Plates 12-13.)

In A. helli there are near the middle line two arched series of large tubercles, one

tubercle to each plate." In the other species there is certainly something cor-

responding to this, but the series are less curved, and there is generally a tubercle

only on every second plate. Further, in A. belli these tubercles are larger than in

the other species; in A. fenestratum they are not much smaller, but in A. violaceum

and in C. hystrix they are considerably smaller. In the larger specimens some large

tubercles appear between the marginal and the inner series, and here again the same

fact holds good: Larger and on each plate in A. belli, smaller and not on each plate

in the other species.

In the abactinal side of the test, as well as in the apical and oral systems, I

do not find any reliable differences, in size or structure, between the four species.

In the two young specimens of A. belli the apical plates are still in contact, and the

genital openings have not yet appeared.

The spines do not seem to afford any reliable differences either. In the speci-

mens of A. belli before me all the primary actinal spines are broken; in the specimen

of 25 mm. horizontal diameter only a single spine has kept the hoof; judging from

this the hoof is not especially large in this species, as is also the case in the other

species." The miliary spines, those on the actinal as well as those on tiie abacti-

nal side, have a small (poison) gland at the point. The tubefeet are as in the

other species.

The pedicellariaj afford the most conspicuous differences as shown m the

original description.'^ Tetradactylous pedicellari:e I have been unable to find in any

of The specimens of A. belli at hand ; that they will prove to occur also in this species

I can scarcely doubt. The tridentate pedicellariae, so very characteristic that the

species mav be at once distinguished thereby (especially the small form), have been

sufficiently described and figureil in the Inyolf Kchinoidea. (Pt. 1, p. 55, pi. 13,

figs. 10, 11, 22.) The large form (fig. 10) I have not found in any of the specimens

at hand. 'l have nothing to add concerning the triphyllous pediceUariae. The

a There may, however, be some inconsistency in this character; eome of the plates may want the

large tubercle, but still in such case? this series of tubercles is generally more prominent and regular than

in A. fenestratum. ,^..1.1.1
b I may note that in none of the European specimens of A .Jmcstralum at my disposal has the hoof

been preserved, all the primary actinal spines being broken,

c /(i(7o(/' Eehinoidea, i)t. 1, p. 55.
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sphfrridia are more globular tliiui in A. fencstratum: they cunitinue far up the

abactinal side.

The color is violet, more or less intense: in the two small specimens the color

has almost totally <lisai)peared.

This species is evi(h>ntly most nearly related to A.fenestratum, from which it is,

however, easily distingiiisiied by means of the jiedicellariie" (especially the small tri-

dentate), and the arrangement of the tubercles of the actinal interambulacra. The

color of A. /"mfs^ra^um—though generally more brownish—may be as violet as that

of ^. lelli (alcoholic specimens of A.fenestratum, however, have mostly lost all color).

From A. violaceum the species is still more easily distinguished by the same

characters and also by the color, which is much more intense in this species.

Finally from C. hystnx it is at once distinguished by tiie color (C. hystrix is always

beautifully red, retaining the color in alcoholic specimens), the pedicellariiB, and

the structure of the test.

On examining the entire series of " Asthejwsoma hystrix" from the Caribbean

Sea preserved in the U. S. National Museum, I have found the specimens to be

either Arscosoma fenestraium or A. belli, while the true Calveria hystrix was not

found among them. It is thus very probable that this latter species does not

occur at all on the American siile of the Atlantic.

In my work on the Ingolf Echinoidea '' I made the species hystrix the type of

a separate genus, to which also the Asthenosoma gracile A. Agassiz was referred.

The name Calveria of Wyville Thomson was restored to this genus following

Wyville Thomson in his work on the Porcupine Echinoidea. In his Panamic

Deep Sea Echini (p. 84) Mr. Agassiz pointed out that the name Calveria hystrix was

oi'iginally given to a starfish (the one known as Korethraster hispidus Wyville

Thomson), a fact which I had overlooked. Dr. F. A. Bather in his paper The Echi-

noderm Name Calveria hystrix" gay^e the com])lete history of the name, which proves

that Calveria can not, on a strict application of the priority rule, be used for the

genus to which it was applied by me; that the species name hystrix likewise can not

be used for the echinoid in question, as maintained by Doctor Bather, I am not

inclined to admit. Accordingly, the genus Calveria as circumscribed by me ought

to have another name, if the genus can be maintained. Mr. Agassiz, in the work
quoted, does not recognize this as a valid genus and still maintains the two

genera Phormosoma and Asthenosoma in the wide sense, as they are used in the

Challenger Echinoidea.'' Considerably more weight must be ascribed to the fact

that Professor Doderlein, who otherwise agrees with me in the subdivision of

the two "genera" Phormosoma and Asthenosoma, thinks it doubtful whether the

genus " Calveria" can be maintained. "Auf das Fehlen einer bestimmten Pedicel-

larienform einen generischen Unterschied zwischen sonst sehr nahe verwandten Arten

a For description and figures of pedicellari^ in .1, fenestratum, A. violaceum, and C. hystrix

reference must be made to the laijolj Echinoidea.

i-Pt. l,pp. 51, G3.

cAnn. Mag. Nat. Hist., ser. 7, vol. 17, 1906, p. 2!i).

d In the latest work of A. Agassiz and H. L. Clark, Hawaiian and other Pacific Echini, the Echin-

othurida; (Mem. Mus. Comp. Zool., vol. 34, 1909), published since the above was written, the limita-

tion of the old genera rkonnosoma and Asthenosoma given in my Ingolf Echinoidea, I, is adopted.

Also my genus .ilrjEOSoma is adopted while Calveria is not regarded as generically distinct from .4ra;o4-oma.
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zu begrunden, mochte ich nicht emphfehlen."" It must be agreed that the only-

difference from the genus Arseosoma pointed out in the Zngro?/ Echinoidea is that of

the pediceHarit?; thougli conspicuous enougli, tliis difference is certainly not very

fundamental, and in case no other structural diU'crences could be found, it wouUl per-

haps not really be wortli while to maintain the group of species hystrix and gracilis,

as a separate genus. But there is a difference in the test-structure, which, together

with the characters derived from the pedicellaria?, seems to me to make it fully

justifiable to maintain liysirix as the type of a separate genus, namely, that the

membranous spaces between the plates are much less developed than in all the

species referred to Arxosorna (compare Plate 13). That this fact also holds good

for the species gracilis is shown by figure 4 on Plate 17a of the Challenger Echi-

noidea, and it is also especially pointed out in the description (p. 90). Accordingly

I think the genus valid.

Regarding the name of this genus, Galveria, I am not going to change it at

present. In a recently published paper: On some Points in the Nomenclature of

Echinoids (Ann. Mag. Nat. Hist., ser. 8, vol. 5, 1910, p. 117) I have made the pro-

posal that some of the more important echinoid and other names should be inter-

nationally protected, as exceptions from the priority rule. I think this is another

case where an exception should be made. It is evident that the first application

of the name Oalveria hystrix (to the starfish Koreihrastcr hispidus) was due to a

mistake and it is not even accompanied by any description, so that It can only

indirectly be seen that it is the starfish named above which is meant. It is then

only just that the name Galveria hystrix be kept for the species described so excel-

lently under that name by Sir Wyville Thomson.

On seeking for possible characters for generic differentiation between hystrix

and fenestratum, I examined their internal anatomy, without finding any differences

of importance. Especially is it to be noticed that the Stewart's organs are large in

both, and of the same shape as in Sperosoma grimaldii, so admirably illustrated

by Professor Koshler.'' On examining these organs in a specimen of fenestratum

I was very puzzled to find them only in two radii; a closer examination, however,

revealed the remarkable fact that those of the three other radii were lying in the

dental pvramid, within the alveoli. How they had actjuired this remarkable

position "seems difficult to understand; but the fact that tliey were turned inside

out seems to indicate that it must be due to an inversion which has taken place

in an early stage of their development. The alternative that it might possibly be

due to hard pressure on the test of the animal during its passage from the sea

bottom to the ship's deck among the other material contained in the dredge

seems excluded by the facts of the inversion of the long organs, and that the deli-

cate walls of the dental pyramid are intact.

DIADEMA ANTILLARUM Philippi.

In his Revision of the Echini, Mr. Agassiz distinguished only two species of

the genus Diadema: D. mexicanum and D. setosum. In the latter were included as

a Echinoiden der Deutschen Tiefsee-Expedition, p. 120.

b Resultats des Campagnes scientifiques de S. A. S. le Prince de Monaco. Fasc. XII. Echinides

et Ophiuros * * * de V Hirondelle, 1S98, pi. 4, fig. 8.
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synonyms all the other si)ecies which luul been established, partly by Mr. Agassiz

liimseif. In my Siam Echinoidea I undertook a revision of the o;eniis and came

to the conclusion that several species oufrht to be tlistin<:uished, which had hitherto

been wron<;ly made synonyms of D. setosum, and in their recently published great

work Hawaiian and other Pacific Echini; the Salenid^ * * * and Diade-

matidse, Agassiz and Clark fully agree with me in regard to both the West Indian

form, D. antilUirurn, and the other species.

In the work mentioned" I made the suggestion that it may perhaps be pos-

sible to distinguish the species of Diadema also wiien alive by their coloration,

without taking the minor difi'erences in the pedicellarise, etc., into consid-

eration. Accordingly I took occasion during a stay in the West Indies in the

winter of 1905-6 to examine the living Diadema antillarum. I may then here give

a <lescription of its coloration in life.

From the well-known white spot in the middle line of the interambulacra, in

the naked abactinal part of the area, a continuous thin blue line runs down toward

the ambitus along either side of the interambulacrum; both lines also continue

parallel upward to the anal area, without forming a ring on the apical system.

Round the base of all the larger spines there is a fine blue ring: a few small blue

spots may occur irregularly on the skin of the test, on the abactinal side, which

is otherwise quite black; the blue lines may be very slightly developed; also the

white interambulacral spot may be very small. Some specimens may be almost

black. The anal tube is black, not reddish toward the end (as is the case in

D. saxatile). The actinal side and the peristome are purple.

Unfortunately the blue color is not kept in the preserved specimens, either in

alcohol or formalin, so the coloration cannot be of use for distinguishing the species

in a preserved state. Whether all the different species have their own peculiar

coloration, can, of course, only be affirmed after observations on the living indi-

viduals. In an}^ case, D. antiUarum difTers consi(leral)ly in coloration from D.

saxatile, in which there is no continuous blue line along the primary series of inter-

ambulacral sjiines, but a series of blue spots, as is shown by the vSarasins in their

magnificent i)aper Die Augen und das Integument der Diadematiden,'' and as I

have myself had occasion to observe during my stay in Siam.

This point seems to be well worthy of more detailed investigation, so I have
thought it not inappropriate to call the attention of those who are fortunate enough
to have easy access to the living animals to the matter. It is quite probable that

Wfc may here find valuable facts for the determination of the interrelations of the

different species of Diadema.

REVISED LIST OF THE ECHINOIDS KNOWN TO OCCUR IN THE AMERICAN REGION
OF THE NORTH ATLANTIC, AND IN THE WEST INDIES.

It may prove useful to give here a list of the Echinoids occurring on the

American side of the North Atlantic and in the West Indian seas. Though there

has been very little new material collected since the Blake and the Albatross

expeditions, this list differs veiy considerably from that given by Mr. Agassiz

in the report on the Blake Ecliini, the recent researches (by A. Agassiz,

« Siam Echinoidea, p. 17.

6 Ergebnisse naturw. Forsrhungon auf Ceylon, vol. 1, 1887, pi. 3, fig.e. 14-1.5.
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H. L. Clark, Doderlein, and myself; havinc^ to a consi<ierable extent altered the
specific conception of several Echinoids, besides pointin^^ out several cases of
incorrect identification. For the sake of comparison the list given in the Blake
Echini is reproduced beside the revised list, and references are given to the work
in which the corrections and additions are first pointed out. In the cases where only
the generic name has been changed such reference has not been thought necessary.

Several of the species have not of late years been reexamined; it is not
improbable that some further changes and atlditions will have to be made to
the list. The Clypeastrids especially might repay a careful revision.

list of North American and West Indian Echinoids.

List from the Blake Echini. Revised list.

Dorocidaris papillata A. Agassiz.,

DoTocidaris blakci A. Agassiz.

DoTOcidaris barllctti A. Agassiz.,

Cidaris tribuloidcs Blainville ..

Porocidaris sharTcri A. Agassiz.

Saknia goesiana Lov^n ,

Salenia varispina A. Agassiz.

Cidaris abyssicola (A. Agassiz)

Cidaris rugosa (Clark)

Stylocidaris a^nw (Philippi)

Stylocidaris Uneata Morlensen

Cidaris blakei (A. Agassiz) .

TntocidaTis bartletti (A, Agassiz)...

Eucidaris tribuloides (Lamarck)

{Histocidaris shaTreri (A. Agassiz)...

Calocidaris micans (Mortensen) ._

Stereocidaris ingolfiana Mortensen.

Salenia patiersoni A . Agassiz

Arhacia punctuloia Gray
Podocidaris scvlpta A. Agassiz ..

Podocidaris scntaia A. Agassiz

CcelopleuTus floridanus A. Agassiz

Aspidodiademajacobyi A. Agassiz

Aspidodiadema antillarum A. Agassiz.

Diadema setosum Gray

Salenocidaris varispina (A. Agassiz) .

Salenia patlersoni A. Agassiz

Arbacia punctulata (Lamarck)

Podocidaris sculpta A. Agassiz. . .

Habrocidaris sciUata (A. Agassiz)

Catopleurus floridanus A. Agassiz

Aspidodiadema jacobyi A. Agassiz

Dermatodiadema antiilarum (A. Agassiz).

Diadema antillarum Philippi

Hemipedinacubensis A. Agassiz Hemipcdinacubensis A. Agassiz,.

Phormosoma placenta Wyv. Thomson'.

Pbormosoma uranus Wyv. Thomson.

Asikenosoma hystrix A. Agassiz

Temnechinus maculatua A. Agassiz

Trigonocidaris albida A. Agassiz

Echinus acuius Lamarfk

Echinus elegans Diilfcn and Koren. ..

Echinus norvegicus Diiben and Koren.

Echinus wallisi A. Agassiz.

Echinus gracilis A. Agassiz

Toiopneustes variegatus A, Agassiz .

References to literature.

Phormosoma sigsbei A. Agassiz.

Hygrosoma petersi (A. Agassiz).

Calveria hystrxi (Wyv. Thomson)

Arseosomafcncstratum (Wyv. Thomson)

Arxosoma bdli Mortensen. .

Tromikosoma ktzhlcri Mortensen

Genocidaris maculata A. Agassiz

Trigonocidaris albida A. Agassiz

{Echinus a/frrtndri Danielssen and Koren

[Echinus affinis Mortensen

Echinus elegans Diiben and Koren

.

Echinus gracilis A. .\gassiz

Psammechinusblainvillei Desmarest

Psammechinus atlanticus (A. Agassiz).

.

H. L. Clark, The Cidaridae, pp. 208, 210.

Th. Mortensen, Ingotf Echinoidea, pt. 1,

p. 35, also the present work.

Th. Mortensen, Ingnlf Kchinoidea, pt. 1.

pp. 23, 38.

[a. Agassiz and IT. L. Clark, Hawaiian

and other Pacific Echini. The Saleni-

I dm, Arbaciadx, etc., p. 58.

Th. Mortensen, Siam Echinoidea, vol. 1,

p. 14.

L. Doderlein, Echinoiden d. deutschen

Tiefsee Exp., p. 12(3.

Th. Mortensen, Ingolf Echinoidea, pt.

1, p. 58.

(?) The present work.

Th. Mortensen, Ingolf Echinoidea, pt. 1,

pp. 55, 72.

Th. Mortensen, Ingolf Echinoidea, pt. 1,

pp. 145, 149, 152, 159.

Lambert. Description des fechlnldes fos-

silcs de la Province de Barcelone. 2-3.

U6m, Soc. Gtol. d. France, vol. 14.

190f., p. Gti.

According to researches by Prof. R. T.

Jackson, not yet published.
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List of North American and 'West Indian Echinoids—Continued.

List from the Blake Echini.

Hipponoe esculenta A. Agassiz

Strongylocenirotusdwbachicnsis A. Agassiz

Echinometra subangularis DesmouHus.

.

Echinomctra viridisy A. Agassiz

Echinocyamus pusillusGray

ClypeastcT latissimus A. Agassiz

Clypcastcr ravenellii A. Agassiz

Ciypca.ytcr subdtpressus Agassiz

Echinanthus rosaceus Gray . .

Echinarachnius parma G ray

McUita sciforis A. Agassiz

Mcilita tcstudinata Klein

Encope emarginata Agassiz

Encope mickdini Agassiz

Echinoneus semilunaris Lamarck

Ncolampas rostellata A. Ag;issiz

Echinolampas depressa Cray

Rhijnchopygus caribbsearum Liitken

Conolampas sigsbei A. Ag;issiz

Pygastrides relictus Lovi5n

PouTtalcsia miranda A. Agassiz

Pourtalcsia jeffreysi Wy v. Thomson

Urechinus naresianus A. Agassiz

Palxobrissus hilgardi A. Agassiz

PalseotropusjosephiTise Lov(?n

PaUeotTopus thomsonl A. Agassiz

Homolampasfragilis A. Agassiz

PalxnpncU'Stes cristatus A . Agassiz

PalxopjKustes kystrix A. Agassiz

Linopncustes longispinus A. Agassiz

lihijwbristius micrastcrioides A. Agassiz ..

Agassizia excciitrica A. Agassiz

A CTopc ro.Htrata Wyv. Thomson

Accstc btllidiftra Wyv. Thomson
Schizastcr fragilis Agassiz

SchizastiT orbignyanus A. Agassiz

PcnastcT limicola A. Agassiz

^foiTa atropos A . Agassiz

Ilemiastcr expergitus Lov^n

Hcmiastcr mcnlzi A. Agassiz

Brissus unicoloT Klein

Meoma vcntncosa Liitken

Mdalia pectoralis A. Agassiz

Spatangus purpurcus Leske

MiicTopneuxtes spatangnides A. Agassiz .

.

Echinocardium cordatum Gray
Echinocardium flavescens A. Agassiz

Echinocardium pennatifidum Norman..

Brissopsis lyrifcra Agassiz

Revised list.

Tripndiatcs esculentus ( Leske) . . .

Strongyloccntrotus drobacfiimsis (O. V.

Miiller),

Echinnmdralucunter ( Linnjeus)

Echinomctra viridis, A . Agassiz

Echinocyamus grandiporus Mortensen .

Clypeaster latissim7is (Lamarck)

ClypeasiCT ravenellii {A. Agassiz)

Clypeaster subdeprcssus (Gray)

Echinanthus rosaceux (IAnnseus)

Echinarachniusparma ( Lamarck)

Mclliia setforis (Lamarck)

MeUita tcstudinata IClein

Encope emarginata (Leske)

Encope michdini Agassiz

Echinoneus semilunaris (Gmelin)

Ncolampas rostdlata A . Agassiz. ,

Echinolampas depressa Gray

Rhynchopygus caribbsearum (Lamarck)

.

Conolampas sigsbei A. Agassiz.

Pourtalcsia miranda A. .\gassiz.

Pourtalcsia wandcVi Mortensen .

.

Urechinus naresianus A. Agassiz
,

Palxobrissus hilgardi A. Agassiz

Palxoiropus josephinx Loven .

Palxotropus thomsoni A . Agassiz ,

Ilomolavipasfragilis X. Agassiz

Palxopneustescristatus k. Agassiz

Palseopneustes kystrix X. Agassiz

Linopncustes longispinus (A. Agassiz) . ..

Rhinobrissus micrasterioidcs A. Agassiz ..

Agassizia excentrica A. Agassiz. .

Aeropsis rostrata (Wyv. Thomson)

Aceslc bclUdifera Wyv. Thomson

Brisaster fragilis (Diiben and Koron)

Schizastcr orbignyanus A . Agassiz

Pcriastcr limicola A. Agassiz
,

Moira atropos ( Lamarck)

Hcmiastcr expergitus Lov^n

Brissus unicolor Klein

Meoma ventricosa (Lamarck)

Meialia pectoralis ( Lamarck)

Macropncustes spatangoides A. Agassiz .

Echinocardium cordatum (Pennant)

Echinocardium flavescens {O . F. Miiller?).

EchinocardiumlxvigasteT{_\.\^2i55\z){t).

Brissopsis alta Mortensen

Brissopsis atlantica Mortensen
,

Brissopsis clongaia Mortensen

References to literature.

Lov6n, Echinoidea descr. by Linnseus,

p. 157.

Th. Mortensen, Ingolf Echinoidea, pt. 2,

p. 36.

A. Agassiz, Blake Echini p. 51.

Th. Mortensen, Ingolf Echinoidea, pt. 2,

p. 02.

Th. Mortensen, Ingolj Echinoidea, pt. 2,

p. 105.

Th. Mortensen, Ingolf Echinoidea pt. 2,

pp. 127, 136, 144, 159, IGO, 103.
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In the list quoted from the Blalce Echini on pages 23 and 24 it will be observed

that the authors of several of the species differ from those used in this work. This

is due to the different nomenclatorial principles adopted by Mr. Agassiz and the

present writer. Mr. Agassiz holds the not uncommon view "that the author who
removes a previously known species to another genus than that to which it was

referred by its original describer should put his own name after the species, while

the present author, in accordance with the international rules, holds that the name

of the first describer of the species should always be kept, but put in a parenthesis,

when the species is removed to another genus. Thus, for instance, Spatangus

atropos Lamarck for Mr. Agassiz becomes Moira atropos A. Agassiz, while according

to the international rules it must be Moira atropos (Lamarck) ; Spatangus pectoralis

Lamarck becomes Mctalia pectoralis A. Agassiz, instead of Metalia pectoralis

(Lamarck) ; etc. Quite apart from the fact that it is contrary to the rules, this

practice of omitting the name of the original author tends to involve the history of

the species in more or less obscurity. In case it seems desirable also to add the

name of the author of the new combination, it may well be added after the name

of the author of the species, as, for instance, Metalia pectoralis (Lamarck) A.

Agassiz. By this latter course one is doing justice to both parties.

While the list in the Blake Echini (excluding the species not found in North

America or in the West Indies, as it is done here) numbers 76 species, the revised

list numbers 82 species, and probably the number will be somewhat further

augmented when all the species have been carefully reexamined. The more

important differences between the two lists depend on the removing of such familiar

species as Cidaris cidaris (Dorocidaris papillata), Phormosoma placenta, "Astlieno-

soma" hystrix («), Echinus acutus, Ech. norvegicus, EcUnocyamus pusillus, Pour-

talesia jeffreysi, Spatangus purpureus and Brissopsis lyrifera. The elimination of

these European species from the American fauna makes the difference between the

European and the North American Echinoid fauna? very pronounced. On the

other hand, the presence in both regions of tlie arctic circumpolar Strongylocen-

trotus drobacUensis, the almost cosmopolitan Echinocardium cordatum, of such widely

distributed deep-sea species as Echinus elegans, E. alexandri, E. affinis, Arxosoma

fenestratum, and others, can not prove any near relationship of the two faunas. A

different matter is the occurrence of several West Indian littoral Echinoids in the

North African region (for instance, Diadema antiUarum, Ecldnonutra lucunter,

etc.). These may perhaps be taken to indicate a former land connection (the

Archhelenis-Theory) ; but there is always a possibility of their having been trans-

ferred as larvffi from the one region to the other. Here, however, a considerable

work remains yet to be done. The question whether these species supposed to

occur on both sides of the Atlantic are really identical must be carefully remvesti-

c^ated In the Report on the Echinoidea of the German South-Polar Expedition, it

was proved that the Eucidaris trihuloides from the Cape Xerde Islaiuls differs

considerably from that from the West Indies, forming at least a separate variety.

This may well be the case with other of these species. Further, it remains to be

proved whetlier those species really have pelagic larva?. Of this we know almost

nothing, as, in general, we know nothing of the larval development of the tropical

echinoderms. What ample fields of most promising research here remain to be

opened up!
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EXPLANATION OF PLATES.

Plate I.

Catorirfam micans (Morten'sen). Actinal side. X i-

Plate 2.

Trelocidaris barllcUi (A. Agassiz). Abactinal side. X i- (Same specimen a.^ Plate 3.)

Plate 3.

Tretocidaris bartktti (A. Agassiz). Actinal side. X h (Same specimen as Plate 2.)

Plate 4.

Stylocidaris lineata, new specie.s. Actinal side. Natural size. (Same specimen as Plates 5 and 6.)

Plate 5.

Stylocidaris lineata, new species. Abactinal side. Natural size. (Same specimen as Plates 4 and 6.)

Plate 6.

Stylocidaris lineata, new species. Side view. Natural size. (Same specimen as Plates 4 and 5.)

Pl.\te 7.

(All figures natural .size.)

Figs. 1-2. Cidaris abyssicola (A. Agassiz). 1. Abactinal side. 2. Side view; same specimen.

3-5. Stylocidaris lineata, new species. 3. Side view. 4. Actinal side. 5. Abactinal side;

same specimen.

6. Tretocidaris burtlctti (A. AgMsiz). Young specimen. Abactinal side.

Pl.^.te 8.

(Both figures natural size.)

Fig. L Cidaris abyssicola {A. Agassiz). Actinal side.

2. Cidaris abyssicola (A. Agassiz). Side view.

Plate 9.

Natural size.

Figs. 1-2. Cidaris abyssicola, var. terelispina Mortensen. 1. Actinal side. 2. Abactinal side; same

specimen.

Plate 10.

(Both figures natural size.)

Fig. 1. Cidaris abyssicola, var. terelispina Mortensen. Side view. (Same specimen as Plate 9.)

2. Cidaris abyssicola, var. terelispina. Actinal side; same specimen.

Plate 11.

Figs. 1-2. ^Ira-osoma 6cZK Mortensen. X J. 1- Abactinal side. 2. Actinal side; same specimen.

Figure 1 is made up from two different photographs; the left side was made to show the undenuded

part of the test, the right to show the denuded part as clearly as possible, the color of these two parts

contrasting so much as to make it impo.ssible to represent both parts clearly in the same photograph.

Plate 12.

Fig. 1. Arxosoma belli }ilortensen. Actinal side. Natural size.

2. Arxosoma fenestratum (Wyville Thomson). Actinal side. X }.
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Plate 13.

(Both figures Xh)
Via. 1. Ararosoma violaceum Mortensen. Actinal side.

The specimen was received in a very bad condition, denuded, flattened, and dried; it has thus been
impossible to examine other features than those of test structure, and the identification is
therefore given with a little reservation.

Fig. 2. Calreria hyslrix (Wyville Thomson). Actinal side.

Plate 1-1.

Fig. 1. 5«(/ZoarfnrM a#nis (Philippi). Part of ambulacrum x 7.

2. Cirfaris a6)/ssicok (.\. Agassiz). Part of ambulacrum X 6.8.

3. Cidaris abyssicola, var. teretispina Mortensen. Part of ambulacrum (from the specimen repre-
sented in Plate 10, fig. 2) X 5.8.

4. Cidaris abyssicola, var. teretispina. Part of ambulacrum X 5.

5. Calocidaris micans (Mortensen). Interambulacral plate X 4.

6. Calocidaris micans (Mortensen). Part of ambulacrum X 5.

7. Cidaris blalei (A. Agassiz). Part of ambulacrum X 6.

8. Tretocidaris bartlctti (A. Agassiz). Interambulacral plate X 6.

9. Tretocidaris bartletti (A. Agassiz). Part of ambulacrum X 8.5.

10. Stylocidaris lineata, new species. Part of ambulacrum X 7.5.

11. Cidaris rugosa (C\a.rk). Part of ambulacrum X 8.

12. Cidaris cidaris (Linnaeus). Part of ambulacrum from a specimen of 33 mm. horizontal diam-
eter of test, corresponding in size to the specimen of C. rugosa, from which fig. 11 was
made X 8.5.

Plate 15.

Figs. 1-2. Calocidaris micans (Mortensen). Actinal spines x 7. (Compare fig. 7.)

3. Cidaris abyssicola, var. teretispina 'MoTteneen. Apical system. From a specimen of 47 mm.
h. d. X 3. (Compare fig. 6.)

4-5. Cidaris abyssicola {A. Agassiz). Actinal spines X 7. (Compare figs. 10-11.)

6. Cidaris abyssicola, var. teretispina Mortensen. Apical system. From a specimen of 36 mm.
h. d. X 2.8/1. (Compare fig. 3.)

7. Calocidaris micans (Mortensen). Actinal spine X 7. (Compare figs. 1-2.)

8. Tretocidaris bartletti {A. Agassiz) . Actinal spine X 8. (Compare figs. 13-14.)

9. Cidaris abyssicola (A. Agassiz). Apical system X 2.8.

10-11. Cidaris abyssicola (A. Agassiz). Actinal spines X 7. (Compare figs. 4-5.)

12. Tretocidaris bartletti (A. Agassiz). Apical system X 5.5.

13-14. Tretocidaris bartletti (A. Agassiz). Actinal spines X 8. (Compare fig. 8.)

Plate 16.

Fig. 1. Cidaris rugosa (Clark) . Valve of tridentate pedicellaria. Side view X 60.

2. Tretocidaris bartletti (A. Agassiz). Transverse section of spine X 55.

3-5. Calocidaris micans (Mortensen). Valves of pedicellarite. 3. Tridentate pedicellaria from

the inside. 4. Small globiferous pedicellaria; side view. 5. Small globiferous (?).

Side view X 60. (Compare figs. 7-8, 10, 13.)

6. Stylocidaris lineata, new species. Part of ambulacral plates X 35.

7-8. Calocidaris micans (Mortensen). Valves of tridentate pedicellaria;. 7. Side view; 8, from

the inside 60. (Compare figs. 3-5, 10, 13.)

9. Stylocidaris lineata, new species. Transverse section of radiole X 55.

10. Catofidans micans (Mortensen). Valve of small globiferous pedicellaria. Side view 60. (Com-

pare figs. 3-5, 7-8, 13.)

11. Cidaris abyssicola (A. Agassiz). Transverse section of radiole X 55.

12. Tretocidaris bartletti (A. Agassiz). Part of ambulacral plates X 30.

13. Ca/ocirfarwm!'ca»!s (Mortensen). Valve of small tridentate pedicellaria. Side view 60. (Com-

pare figs. 3-5, 7-8, 10.)

14. Ca/ocirfam 7m'ea?is (Mortensen). Part of ambulacral plates X 24.
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Plate 17.

Fig. 1. Trctocidaris bartletti (A. Agassiz). Valve of tridentate pedicellaria. Side view X 50. (Com-

pare fig. 6.)

2. Cidaris ahysskola, var. leretispina Mortensen. Valve of small globiferous pedicellaria X 60.

3. Cidaris abyssicota, var. tcrctispina Mortensen. Valve of small globiferous pedicellaria X GO.

(Compare fig. 5.)

4. Stylocidaris lincata, new species. Tridentate pedicellaria X 60.

5. Cidaris abysskola, var. leretispina Mortensen. Valve of tridentate pedicellaria, side view

X 40. (Compare fig. 3.)

6. Tretocitlaris bartletti (A. Agassiz). Valve of small globiferous pedicellaria X "0. (Compare

fig. 1.)

7. Ca/ociV/am ww'cans (Mortensen). Valve of tridentate pedicellaria. Side view X 45. (Compare

pi. 16, figs. 3, 7-8, 13.)

8. Slylocidaris lineata, new species. Valve of tridentate pedicellaria. Side view X 60.

9. Cidaris abyssicola (A. Agassiz). Two-iieadcd small globiferous pedicellaria X 60.

10. Cidaris abyssicola {\. Agassiz). Valve of small globiferous pedicellaria X 60.

11. Cidaris abyssicola (A. Agassiz). Tridentate pedicellaria X 35.

12. Calocidaris vvicans (Mortensen). Valve of large globiferous pedicellaria. Side view X 60.

13. Calocidaris micans (Mortensen). Large globiferous pedicellaria X 40.

14. Slyloddaris affinis (Philippi). Tridentate pedicellaria X 60.
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CALOCIDARIS MICANS (MORTENSEN).

For explanation of plate see page 26
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TRETOCIDARIS BARTLETTI (A. AGASSIZ).

For explanation of plate see page ae
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TRETOCIDARIS BARTLETTI (A. AGASSIZ).

For EXPLANATION OF PLATE SEE PAGE 26
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STYLOCIDARIS LINEATA, NEW SPECIES.

For EXPLANATION OF PLATE SEE PAGE 38
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STYLOCIDARIS LINEATA, NEW SPECIES.

For expl«nation of plate see p»oe 26
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STYLOCIDARIS LINEATA, NEW SPECIES.

For explanation of plate see page 29
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1-2, CiDARIS ABYSSICOLA (A. AGASSIZ). 3-5. STVLOCIDARIS LINEATA, NEW SPECIES.

6. TRETOCIDARIS BARTLETTI (A. AGASSIZ).

For explanation of plate see paoe 20
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CIDARIS ABYSSICOLA (A. AGASSIZ).

For explanation of plate see page 2«
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CIDARIS ABYSSICOLA, VAR. TERETISPINA MORTENSEN.

FOH EXPLANATION OF PLATE SEE PAGE 16
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CIDARIS ABYSSICOLA, VAR. TERETISPINA MORTENSEN.

FOR EXPLANATION OF PLATE SEE PAGE 2»
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Ah/eosoma belli Mortensen.

For explanation of plate see page 2i>
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1. AR^OSOMA BELLI MORTENSEN. 2. A. FENESTRATUM (WVV.LLE THOMSO.).

For EXPUftNATION OF PLATE SEE PAGE 26
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1. AR^OSOMA VIOLACEUM MORTENSEN. 2. CaLVERIA HYSTRIX (WYVILLE THOMSON).

For explanation of plate see page 27
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DETAILS OF STRUCTURE OF WEST INDIAN ECHINOIDS

For 6XPL»N»TI0N of plate see page 27.
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DETAILS OF STRUCTURE OF WEST INDIAN ECHINOIDS

For explanation of pl»te see page js.
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