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PREFACE

Dr. H. L. Clark studied the Sea-urchins in the Zoo-

logical Department for some months in 1924 ; in this

time he examined and redetermined the collection, a task

that would have been impossible for any one but an

assiduous worker who was thoi-oughly familiar with the

group. The notes and descriptions that lie made in

London form the l^asis of this catalogue, the preparation

of which has occupied his time since his return to

America.

The collection is one of great histoj*ical interest ; it

contains about 8.000 specimens belonging to nearly 400

species, about two-thirds of the known species of the

group.

The principal aim of Dr. Clark's catalogue is to make
known to his fellow-workers the contents of the collec-

tion ; he has also put forward new views as to the

arrangement of certain difficult families and genera that

are the result of his work in London. Although the

catalogue is not a monograph of the Echinoidea, the

species not in the collection being excluded, it has been

written in such a way as to serve as a handbook for

the identification of most Sea-urchins, except rarities.

Dr. Clark has not seen proofs, and I am indebted to

Mr. G. A. Smith for assistance in correcting them, and
also for the preparation of the index.

Marrh, 1925,

C. TATE REGAN
{Keeper of Zoology).
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INTRODUCTION

A HUNDRED yt'ars ago the first important paper on sea-

ureliius to be publislied in the English language appeared in

the Annals of Philosophy (n.s., vol. 10, pp. 423-31) ; it was
entitled ' An Attempt to divide the Echinida, or Sea Eggs,

into Natural Families '. The author was John Edward Gray,

who subsequently became one of the most eminent systematic

zoologists of the nineteenth century. His connexion with the

British Museum began in 1824, and the ' Synopsis ' of the

collections published in that year shows that there was already

quite a good series of ' Echinida or sea eggs ' in the Museum
at that time. Gray's important paper may be regarded as

the foundation for a Catalogue of the Echinoidea in the

British Museum, although it lists only about fifty species.

For thirty years Gray continued his studies, and, at inter-

vals, his publications on the Echinoids ; in 1855 he published

his important ' Catalogue of the Recent Echinida or Sea Eggs
in the Collection of the British Museum. Part I. Echinida

Irregularia '. The half-dozen plates which illustrate this cata-

logue are admirably done and serve their purpose perfectly

even to-day. Gray had an extraordinary systematic sense,

and all of his thirty-three genera of Echinida Irregularia are

in use to-day, excejit one or two taken from other writers

and not seen by him, and two or three based on immature
or abnormal specimens. His definitions were inadequate and
caused his fellow-workers much trouble, but he certainly had
exceptional ability to recognize species and genera.

After Gray's death and the removal of the collections to

South Kensington, Professor P. Jeffrey Bell had charge of

the Echinoids (along with other groups), and he published

many brief papers on the Class. His only considerable volume
is a ' Catalogue of the Bi'itish Echinoderms in the British

Museum (Natural History) ", which a])peared in 1892. During

tlu^ forty years of Bell's control the collection receivetl many
notable adtlitious, which increased its value even more than
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thoy did its size. The most important of these may be

groujied under five heads.

1. The Challenger collection.^—The Echinoids which were

gathered during the voyage of the Challenger received more

than ordinary attention from her chief naturalist, Sir C.

Wyville Thomson, who published the first descriptions and

figures of some of the more striking novelties. Ultimately

the entire collection was sent to Dr. Alexander Agassiz at the

jMuseum of Com2:)arative Zoology, Cambridge, U.S.A., and his

report thereon appeared as one of the famous Challenger

Reports. The collection contained, according to Dr. Agassiz's

list, hundreds of specimens of at least 140 species, of which

more than 50 were new forms, first collected by the Challenger.

This was undoubtedly the most considerable addition to the

Echinoids of the British Museum ever made at one time, and
with the series contributed a few years earlier by the Lightning,

the Knight Errant, and the Porcupine, it placed the collection

in the very front rank.

2. The Alert collections.—The Museum has often been

fortunate in the co-operation of naval officers in adding to

its collections, but so far as the Echinoids are concerned, two

names stand out, Dr. R. W. Coj^pinger and Dr. P. W. Bassett-

Smith. Dr. Coppinger was surgeon and naturalist of the Alert

during her surveying work in the vicinity of the Straits of

Magellan, along the eastern coast of Australia, in Torres

Strait, and in the Indian Ocean. His abilities as a collector

must have been extraordinary, for though he had no special

knowledge of sea-urchins and no facilities for collecting in

even moderately deep water, the material which he added to

the collection included examples of about forty species. It

is to be regretted that the brief reports j)ublished on these

Echinoids were not at all commensurate with their value.

3. The Penguin and Egeria collections.—Dr. P. W. Bassett-

Smith, the surgeon and naturalist on these vessels while they

were surveying off north-western Australia, in the Arafura

and Banda Seas, and on Macclesfield Bank in the China Sea,

was, like Dr. Coppinger, an exceptionally capable collector,

and the material which he added to the series at the British

^Museum stands out as one of great importance ; it was
particularly rich in examjiles of small species and in young
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individuals. As nearly as I can estimate, Dr. Bassett-tSniith

contributed specimens of about thirty species, of which at

least five were new to science.

4. The Willey and the Gardiner collections.—Of other

collections of Echinoids received at the Museum some have

been of such importance that sjiecial reports were published

about them ; two such collections deserve special mention.

One was that of Professor Arthur Willey, F.R.S., who brought

back from New Britain and the Loyalty Islands examples of

a ilozen or more species ; of these, five were new to science,

although only one was so recognized in the published report.

An even more valuable contribution was that of Professor

J. Stanley Gardiner, F.R.S., who, on his return to England

from the Percy Sladen Trust Expedition to the Indian Ocean,

presented a superb series representing at least thirty species,

beautifully preserved and with accurate locality labels. This

tine collection included examples of at least five very distinct

new species and other material of great interest.

5. The Antarctic collections.—Since the opening of the

twentieth century, the British Antarctic expeditions have

been a source of much new material, and the naturalists of

the Discoveru, Southern Cross, Terra Nova, and Quest have all

brought back collections of value, including examples of many
interesting new species, and series of species described by

Koehler and Mortensen from the Scottish, French, German,

and Swedish Antarctic expeditions.

The British Museum collection of Echinoidea now ranks as

one of the foremost collections of the world in the number
of species represented, and includes a large number of types

and figured specimens. At the present time it contains about

eight thousand specimens, representing 382 valid species and

10 named varieties, grouped in 140 genera. I think that the

collection must rank first in the world in regard to the large

size of the individuals of many of the species. Many of these

large specimens are in the series shown in the Exhibition

Gallery, but a still greater number occur in the study collec-

tion. For several species I have given the princii3al dimen-

sions of the largest specimen, believing that these figures are

of interest and of scientific value.
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Owing to the loss of some of the material which Gray

studied, and to the fact that neither Bell, Wyville Thomson,

Alexander Agassiz, nor even Mortensen designated type-

specimens (except now and then), it has not been possible to

find the types of all the species described by these workers,

which should be in the Museum. But what is undoubtedly

type material of 111 forms, including those described as new

in the present rei^ort, is at hand, and the following list gives

their names and authors and the view here taken as to their

validity.

List of Type Material of Echinoidea in the British

Museum.
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gina. Tho genera are arranged also in what seems to me
their natural seqtumce, so far as a linear arrangement can

express it, but for convenience the species are arranged

alphabetically.

In conclusion, I have to express my thanks to the authorities

of the Museum of Comparative Zoology for the leave of

absence which made my visit to London possible, and parti-

culai-ly to Mr. Samuel Henshaw, Director of the Museum, for

his syjupathy and interest in my plans. Also I have to thank

the authorities of the British Museum (Natural History) for

their cordial welcome and for the facilities they gave me foi'

my work ; I am particularly indebted to Mr. C. C. A. Monro,

B.A., in charge of the Collection of Echinoderms, for his

kindness and helj), and to Mr. G. A. Smith, whose knowledge

of the collection was invaluable. Finally, I have to acknow-

ledge tiie hel]i and advice given to me by Dr. Mortensen, of

Copenhagen, and by Professor H. L. Hawkins, of Reading.

HUBERT LYMAN CLARK.

('ambridcie, Mass., U.S.A.

Deremhr.r 24, 1024.
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2. gigantea, A. Agassiz

3. Prionocidaris, A. Agassiz

1. australis, Ramsay
2. baculosa, Lamarck
2 a. ,, var. lineafa. Clark

3. badia, Clark
4. hispinosa, Lamarck
o. verticiUata, Lamarck

4. Cidaris, Leske
L ahyssicola, A. Agassiz .

2. blakei, A. Agassiz

3. cidaris, Linne
4. micans. Mortensen
0. rugosa, Clark

5. Tretocidaris. Mortensen
L bartletti, A. Agassiz
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8. Stereocidaris, Pomel
1. capenms, Dodorlein
2. grandis, Doderlein

3. ingolfiana, Mortenson .

4. indica, Doderlein
5. japonica, Doderlein

9. Anstrocidnris, Clark

1. ranaliniJata, A. Agassiz

2. fjignnlea, Clark

3. niitri.r, Wyville Thomson
4. platiiacantha, Clark

10. Cenfrocidaris, A. Agassiz

1. doederleini, A. Agassiz .

11. Goniocidaris, Agassiz and Desor
1. geranioides, Lamarck .

1 a. ,, var. tubaria, Lamareic
2. umbracAilum, Hutton .

12. Discocidaris, Doderlein
1. biserialis, Doderlein
2. clypeata, Doderlein

3. florigera, A. Agassiz
4. mikado, Doderlein

13. Ctenocidaris, Mortensen
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2. speciosa, Mortensen

14. Aporocidaris, A. Agassiz and Clark
1. antarcfica, Mortensen .

2. milleri, A. Agassiz

15. Acanthocidaris, Mortensen .

1. curvatispinis, Bell

16. Histocidaris, Mortensen
1. elegans, A. Agassiz

2. purpurata, Wyville Thomson

Order 2. DIADEMATOIDA
Suborder 1. AULODONTA

Earn. 1. ASPIDODIADEMATIDAE
1. Aspidodiadema, A. Agassiz .

1. nicobaricum, Doderlein
2. tonsum, A. Agassiz

2. Plesiodiadema, Pomel .

1. antillarum, A. Agassiz .

2. globulosum, A. Agassiz .

3. microtiiberculatum, A. Agassiz
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Fam. 2. DIADEMATIDAE
1. Diadema, Gray .

1. antiUarum., Phillipi

2. mexicanum, A. Agassiz

3. savignj/i. Michelin

4. setosum, Leske

2. Echinothrix, Peters

1. calamaris, Pallas .

2. (Uadema, Linne .

3. Astropuga, Gray .

1. pulvinafa. Lamarck
2. radiala, Leske

4. Micropyga, A. Agassiz

1. nigra. Clark
2. tiiberculata, A. Agassiz

0. Chaetodiadsma. IMortensen

1. ajricanum. ("lark .

2. granidatiim. Mortensen
3. japonicum. ^Mortensen

6. Centrosiephanus, Peters

1. asteriscus, A. Agassiz and Clark

2. longispina. Phillipi

3. rodgersii, A. Agassiz

4. rubricingidus, Clark

7. Coenopedina, A. Agassiz

1. superbn, Clark

Fam. 3. ECHINOTHURIIDAE

1. P/(o?-mo.<tomo, Wyville Thomson
1. hursarinm. A. Agassiz .

2. placenta, Wyville Thomson .

3. rigidum, A. Agassiz

2. Echinosonw, Pomel
1. hoplarantha. Wyville Thomson
2. luculentum. A. Agassiz .

3. petersii, A. Agassiz

4. tenue, A. Agassiz

5. iiranus. Wyville Thomson
6. zeaJandiae, A. Agassiz .

3. K(nn])fosunia. ^lortenscn

I . ast('ria-'<. A. Agassiz

4. .{rfhenosoina. (<inil)e

1. heteraclis. Bedford

2. uren.s, P. and V. Sarasin

3. var'mm, Ciruhe
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5. Araeosoma, ^lortcnsen

1. belli, Mortensen .

2. coriaceum, A. Agassiz .

3. fenesfratum., Wyville Thomson
4. qracile, A. Agassiz

5. hystrix, Wyville Thomson
6. leptaleum,, A. Agassiz and Clarl-

7. oivstoni, Mortensen
8. pellucidum, A. Agassiz .

9. tessellatum, A. Agassiz .

10. thetidis, Clark
11. violaceum, Mortensen .

6. Sperosoma. Koehler
1. grimoldii, Koehler

Suborder 2. STIRODONTA

Fam. 1. SALENIIDAE
1. Salenia, Gray

1. cincta, A. Agassiz and Clark
2. pattersoni, A. Agassiz .

2. Salenocidaris, A. Agassiz
1. miliaris, A. Agassiz
2. profundi, Duncan
3. rarispina, A. Agassiz .

Fam. 2. STOMOPNEUSTIDAE
1. Stomopneustes, Agassiz

1. variolaris, Lamarck

Fam. 3. ARBACIIDAE
1. Arbacia, Gray

1. crassispina, Mortensen
2. dufresnii, de Blainville

3. incisa, A. Agassiz
4. lixula, Linnaeus .

5. punctulata, Lamarck
0. spafiiligera, Valenciennes

2. Tetrnpygus, Agassiz and Desoi'

1. niger, Molina

3. Podocidaris, A. Agassiz
1. scuJpta, A. Agassiz

4. Pygnmeocidaris, Doderlein .

1. prinnigcrn , A. Agassiz .
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Coelopleurus, Agassiz .

1. elegans. Bell

2. floridanus, A. Agassiz .

3. interruptus, Dciderlein .

4. longicolUs, A. Agassiz and Clark

Suborder 3. GAMARODONTA
Fam. 1. TEMNOPLEURIDAE

1. Trifjonocidaris, A. Agassiz

1. alhida, A. Agassiz

2. Hypsiechinus, Mortensen
I. coronatus, Mortensen

3. Oenocidaris, A. Agassiz

1. maculata, A. Agassiz

4. Orechinus, Doderlein .

1. monolini, A. Agassiz

5. Prionechinus, A. Agassiz
1. agassizii, Wood-Mason and Alcock
2. Jorbesianus, A. Agassiz

3. sagittiger, A. Agassiz

6. Opechinus, Desor
1. spectabilis, Mortensen

7. Temnopleurus, Agassiz

1. hardivickii. Gray .

2. reevesii. Gray
3. torenmaiicus, Leske
3 a. ,, var. ^)prrc/, Koohler

S. SriJmaris. Agassiz
1

.

beUi, Doderlein
2. bicolor, Agassiz

3. dussumieri, Agassiz and Desor
4. erythracis, A. Agassiz and Clark
5. rubricincta, C'lark

6. sphaeroides, Linne
7. rirgiilafa. Agassiz and Desor
7 a. .. va,r. alp.rrindn', JioW

9. Temnotrema, A. Agassiz

1. decorum, Dinierlein

2. maculaliirn, JNIortensen

3. pallescens, Clark .

4. scillae, Mazetti
5. scnjpluw,, A. Agassiz
fi. f^iamevse, Mortensen
(ja. ,, var. ^>M/r//c/?a, Mortensen
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10. MespiUa, Agassiz and Desor
1. globulus. Linne
la. ,, var. albida, Clark .

lb. ., var. whitmaei. Bell .

11. Microcyphus, Agassiz and Desor .

1. annulalus, Mortensen .

2. compsiLS, Clark

3. mandatus, Agassiz and Desor
4. zigzag, Agassiz and Desor

12. Amblypneustes, L. Agassiz .

1. formosus, Valenciennes
2. ovum, Lamarck .

2 a. ,, var. pachista, Clark

3. pallidus, Lamarck
13. Holopneustes, Agassiz and Desor .

1. inflatus, A. Agassiz

2. porosissimus, Agassiz and Desor

14. Goniopneustes, Duncan
1. pentagonus, A. Agassiz

Fam. 2. ECHINIDAE
1. Psammechinus, Agassiz and Desor

1. microtuberculafus, de Blainville

2. miliaris. P. L. S. Miiller

2. Echinus, Linne ....
1. acutus, Lamarck .

la. ,, var. norvegica. Diiben and Koren
2. alexandri. Danielssen and Koren
3. atlanticus. Mortensen .

4. elegans, Diiben and Koren
5. escnlenhis. Linnaeus
6. eitryporus, Clark .

7. gilchristi. Bell . . .

7 a. ,, var. 7;?"ns?//rf. D()derlein

8. gracilis, A. Agassiz
9. horridus. A. Agassiz

10. lucidus, Doderlein
11. diadema, Stixder .

12. melo, Lamarck
13. mnltidentatus, Clark
14. tenuispina, Norman

3. Parechinus, Mortensen
1. angulosus, Leske .

4. Psendechinus, Mortensen
1. albocincfus, Hutton
2. tnagellanicus, Philippi .

3. novaezealandiae, Mortensen .
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5. Lytechinus, A. Agassiz
1. pictus, Verrill

2. rufus, Bell ...
3. semituberculatus, Agassiz and
4. variegatus, Leske
•t a. ,, va,T. jMllida, {^\av\s.

5. verruculattis, Liitken

a. Toxopneustes, L. Agassiz
1. chloracanthus, Clark
2. maculatus, Lamarck
3. pileolun, Lamarck
4. roseus, A. Agassiz

7. Tripneustes, Agassiz .

L depressus, A. Agassiz .

2. esculentus, Leske .

3. gratilla, Linne

S. Nvdechinus, Clark
L darnleTjensis, Tenison-Woods
2. rubripunctatus, Clark .

3. scotiopremnus, Clark

9. (Jymnechinus, Mortensen
1. abnonnalis, Clark
2. robillardi, de Loriol
3. versicolor, Mortenseu .
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CATALOGUE OF

SEA-URCHIN S.

Class ECHINOIDEA, Bronii.

Echinoderms with alimentary, reproductive, nervous and
water-vascular systems enclosed within a ' test ' or shell
usually rigid (rarely flexible), made up of plates which bear
movable spuies.

Order CIDAROIDA, Duncan.

Test regular, with periproct at centre of upper side and
peristome, provided with jaws, at centre of lower side Ambu-
lacral plates simijle. Peristome plated, the ambulacral plates
.•(.ntuiiiino to mouth. No sphaeridia and no peristomal gills.

Family C'lDARIDAE, J. Miiller.

Test stout, with relatively few i)lates in each interambu-
iacral column

; each plate with one primar\' spine or none
™nary spmcs very large. Primar\' tubercles perforate
The collection of Cidaridac includes more than 700 speci-

mens of 45 species and 4 named varieties. In mv revision of
the fa.nily (Bull. M.C.Z., 51, 1907, No. 7) 15 genera of recent
( idaridae were recognized. In 1009 Mortensen (Deutsch
Sudjiolar-Exp. Ech., p. 53) gave an important review and
cntici.sm of my work, and listed 21 genera, which he thought
should be recognized. Since then he has abandoned one of
these (/ hcocirlans) and has instituted 2 more (Ctenocklaris
O(imorularis). making 22 genera which he recognizes at the
jiresent time.

The care and thoroughness with which Dr. Mortensen does
his work, his sound judgement and his very extensive know-
ledge of Echinoidea comi^el one to hesitate seriouslv before
disagreeing with so worthy an authoritv, but I believe we are
in danger of magnifying trivial differences and overlooking
real relationships if we recognize too large a number of genera
-hor this reason I have scrutinized anew, with care all of the
genera which either Mortensen or I have recognized and
1 think that the grouping of the familv which I now propose
IS a stcij towards the natural classification which we seek
1 first list the 18 genera here recognized, with such comments
on each as are essential, and I then give an artificial kev to
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show how they may be distinguished from each other. This

key is as brief and as definite as is possible ; it would need
considerable elaboration to guard against all the perplexing

species and individuals which occur so frequently. That some
of tliese are due to hybridization as Mortensen has suggested

is not impossible, but I am loath to accept that as an explana-

tion without further and more direct evidence.

I am noA\' inclined to lay more stress on the characters

afforded 1)\- the p(»dic(>llariae than I did 17 years ago. I have
bccom(> con\'inced that essentiaJJy different large globiferous

pedict'llariae do not occur in sj^ecies of Cidaridae of the same
natural genus, although there are some perjalexing examples
of two kinds having been found on the same individual !

The explanation of these is not yet clear, but they prevent
our regarding the form of the pedicellariae as the prime
character of any genus. It is, however, very useful in pre-

paring an artificial key.

The following 18 genera are not of miiform validity. Some
are undoubtedly more natural than others, but I hope that

nearly all will stand the test of more material and further

intensive study.

PHYLLACANTHUS Brandt, 1835. Prodrome, p. 267.

The elimination of P. baculosa and its allies leaves this

a natural grou]) of very large Indo-Pacific Cidarids.

CHONDROCIDARIS A. Agassiz, 1863. Bull. M.C^Z., 1, p. 18.

This genus, although evidently allied to Phyllacanthus, has
such remarkable primary spines and such characteristic

features of both test and pedicellariae that there can be little

question as to its validity. It occurs from Mauritius to

Hawaii.

PRIONOCIDARIS A. Agassiz, 1863. Bull. M.C.Z., 1, p. IS.

Including Plococidaris Mortensen, this is a fairly homo-
geneous group, except possibly for P. verticillafa, which shows
a cei'tain resemblance to Eucidarls. The nuich discussed

genus Stephanocidaris A. Agassiz, as used by Agassiz and by
myself, is undoubtedly the same as Prionocidaris, but the
name itself is a synonym of Gomocidaris. This is an Indo-
Pacific genus ranging from Mauritius to Hawaii.

CIDARIS Leske, 1778. Add. ad Klein, pp. xvii and 61.

In my revision of the Cidaridae (1907, Bull. M.C.Z., 51,

p. 177) I regarded C. tribuloides as the type of this genus.
Subsequent correspondence with Dr. F. A. Bather and
Dr. Mortensen, most of which was indirect and was published
in the Annals and Magazine of Natural History during 1908,
convinced me that Ecliimis cidaris L. is the type of Cidaris.
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Hence Dororidnris A. Agassiz, to which Echinus cidaris cer-

tainly belongs, is a synonym of Cidaris.

Examination of further material, including the holotvpe in

the British Museum, and study of Mortensen's elaborate

descri])tion and figures jDublished in 1910 (Bull. U.S. Nat. Mus.,

74), hav(> convinced me that Calucidaris micans is merely
a ('idaris with highly j^olished spines. The characters of the

test su])poscd to distinguish Calocidaris do not hold, and we
are thus able to dispense with a monotypic genus, the recog-

nition of which serves no useful purpose.

The genus Cidaris is a North Atlantic, Mediterranean and
West Indian group, occurring at moderate depths. The
Euro]K>an C. cidaris has been found at 8t. Paul's Rocks.

TRETOCIDARIS Mortensen, 1903. IngoJf Ech., pt. 1, p. 16.

The opportunity to examine the type of T. spinosa in the
British Museum, taking into account also the fairly numerous
specimens of T. barthtti which I have seen since 1907, and
Mortensen's (1910, Bull. U.S. Nat. Mus., 74, pp. 5-10) very
im))ortant discussion of T. bartleUi, has led me to Mortensen's
conclusion that these two species must be placed in a genus
by themselves. The globiferous pedicellariae are too character-

istic to be ignored. The occurrence of large globiferous pedi-

cellariae of the type characteristic of Stylocidaris in certain

smooth-spined individuals of T. bartletti led Mortensen
to suggest that such specimens may be hybrids between
S. affinis and T. bartleUi. This is certainly ])lausible, as the
two species have a common habitat in the West Indies, but
I am not yet convinced that such hy))ridization occurs. I have
however no more satisfactory exjilanation to offer.

Tretocidaris is confined to the West Indies and South
Atlantic.

EUCIDARIS Pomcl, 1SS3. Class. Meth. Ech., p. 109.

This is perhaps the best known and most universally
accepted genus of Cidaridae, but it is exceedingly difficult

to define satisfactorily. Specimens of E. tribuloides from
moderately deep water have long spines, and resemble Stylo-

cidaris so closely that it is hard to give any reason why they
should not be placed in that genus. On the other hand, all

three of the living species of Eucidaris have a strong tendency
to develop short and very stout spines, so that extreme speci-

mens are rpiite unlik(> the ordinary stock. The genus is tropi-

eoy)olitan.

STYLOCIDARIS Mortensen, 1909. Deutsch. Siidpolar-Exp.
Ech., p. 52.

This genus is not in my opinion a satisfactory one. as it is

very near Eucidaris at one point, so near Cidaris at another

B 2
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as to be distinguishable only by the large globiferous pedi-

cellariae, and so close to Tretocidaris that I have long hesi-

tated to separate it. The eontained species form a somewhat
heterogeneous group, found in all the warmer seas, from
Florida and the Mediterranean to Sagami Bay, the Gulf of

Panama and Bass Strait.

STEREOCIDARIS Pomel, 1883. Class. Meth. Ech., p. 110.

This is a poorly defined and perplexing group, usually

recognizable by the absence of primaries on the uppermost
coronal ])lates ; but this is not marked in small specimens.

The reseinblance to Cidaris on the one hand and to Austro-

cidaris on the other is very great. Often the primary spines

carry ridges or ' rings ' on the basal part, and usually they are

flaring at the tip, but they may be cylindrical or terete ; they

are commonly Ih to 3 times as long as the test diameter. The
pedicellariae generally lack any end -tooth on the valves and
this serves to sejiarate the genus from Cidaris without much
trouble. The abactinal system is large, often convex, and
noticeably thick and stout. This and the primary spines are

the best characters for separating the genus from Ausfro-

cidaris. Anomocidaris A. Agassiz and Clark (1907, Haw. Pac.

Ech., Cid., ji. 30) includes but a single species ; this may
well be considered as a Stereocidaris in which the generic

characters reach their extreme.
Stereocidaris is essentially an Indo-Pacific genus ranging

from South Africa to Japan and Hawaii, but one isolated

species occurs in the North Atlantic from Iceland to Nevis
in 165-665 fms. It is not known from the Panamic or Austra-

lian regions.

AUSTROCIDARIS H. L. Clark, 1907. Bull. M.C.Z., 51, p. 176.

Since this genus was proposed, a considerable number of

Cidaridae from Antarctic and subantarctic seas have been
described, most of which are placed in the new genera Noto-

cidaris, Rhynchocidaris and Ct.enocidaris. In connexion with
the study of this material Mortensen (1909, Deutsch. Siid-

polar-Exp. Ech., p. 30) has proposed to separate A. nutrix

from A . canaliculata because of the difference in the abactinal

system, and he has suggested a genus Eurocidaris for it. I see

nothing to be gained by such a separation, and the character

on which it is based is not perfectly constant, as there is some
diversity with sex, age and condition. Another genus which
Mortensen has proposed is Ogmocidaris (1921, Vid. Medd., 73,

p. 148) for a New Zealand species which seems to me to be an
Austrocidaris.

Including both Eurocidaris and Ogmocidaris, Austrocidaris

is a reasonably homogeneous group of Antarctic and subant-
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arctic Cidarids, closely related to Stereocidaris (especially by
the i)ediccllariae) but distinguished by the presence of a

liriniary spine on every coronal plate, and the smaller, more
compact abactinal system. Moreover, the indications are that

the species of Austrocidaris all lay large eggs and care for the

young during their early development, but that those of

Stercocidari.'i do not. The secondary spines of Austrocidaris,

especially those of the ambulacra, tend to be thick and club-

shaped, which is not the case in Stereocidaris. From the

Antarctic genera to which it is allied Austrocidaris is readily

distinguished by its unmodified or little modified actinal

(oral) spines, but esiiecially by its well-separated anibulacral

pores.

CENTROCIDARIS A. Agassiz, 1904. Mem. M.C.Z., 31, p. 32.

A careful re-examination of the material in the Museum of

Comjjarative Zoology forces me to conclude that this genus

is valid. I do not see how the species for which it was estab-

lished can rightly be jjlaced in any other genus. Centrocidaris

seems to be confined to moderate depths in the eastern

tropical Pacific.

GONIOCIDARIS Agassiz and Desor, 1846. Ann. Sci. Nat. (3),

6, p. 337.

I adopt Mortensen's suggestion (1909, Deutsch. Siidpolar-

Exp. Ech., p. 52) that the three Australasian species, of

coarse habit and stout spines, should compose this genus, and
that the East Indian and Japanese species of much more
delicate appearance be kept separate from them. The con-

sjiicuous bare areas of ambulacra and interambulacra suffice

well for a distinguishing character.

DISCOCIDARIS Doderlein, 1885. Arch. f. Naturg., 51 (1),

1). SO.

D. mikado is the genotype of Discocidaris, and I can see

no good reason why Goniocidaris cli/peata and G. florigera,

which are doubtfully distinct from each other, or G. biserialis,

which is a well-marked species, should be generically separ-

ated from it. Discocidaris is an East Indian geiuis with 3 or

4 species, extending north to tSagami Bay and south to

Tasmania.

CTENOCIDARIS IMortensen, 1910. Swedish S. Polar Exp.
Ech., p. 3.

This genus of Antarctic Cidarids seems to be distinguished

chiefly by its coarsely serrate actinal (oral) spines. Whether
more abundant material will justify its maintenance remains

to be seen.
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NOTOCIDARIS Mortensen, 1909. Deutsch. Siidpolar-Exp.

Eeh., p. 17.

This is another Antarctic genus, closely related to Austro-

cidaris and Ctenocidaris. As I have never examined any
specimens critically, I am not prepared to discuss its standing.

RHYNCHOCIDARIS Mortensen, 1909. Deutsch. Siidpolar-

Exp. Ech., p. 5.

The very small and remarkable ambulacral pores seem to

be sufficient justification for this genus.

APOROCIDARIS A. Agassiz & Clark, 1907. Mem. M.C.Z., 34,

No. 1, p. 36.

This is a puzzling little genvis of Cidarids from very deep
water in the northern and eastern Pacific and in the Antarctic

Ocean south-east of Kerguelen. They are probably most
nearly related to Ctenocidaris and Austrocidaris

.

ACANTHOCIDARIS Mortensen, 1903. Ingolf Ech., pt. 1 , p. 21

.

This is a very well-marked genus of beautiful Cidarids

ranging from Mauritius to Hawaii. Its relation to other

members of the family is very obscure.

HISTOCIDARIS Mortensen, 1903. Ingolf Ech., pt. 1, p. 22.

When Mortensen established this genus witli Porocidaris

clegans A. Agassiz as the tyiJe, he made the statement, ' It is

obvious that this si^ecies has no relation with P. 'p^rpurata.'

That he subsequently modified this extreme view is indicated

by the fact that in 1909 (Deutsch. Siidpolar-Exp. Ech., p. 55)

he placed P. purpurata and the genus Histocidaris together in

a group distinct from all the other Cidaridae. For my part

I can see no generic difference between P. purpurata and the

sjjecies of Histocidaris, and as I fully concur with Mortensen's
view that none of these recent species should be referred to

Porocidaris, I refer them all to Histocidaris. The genus is

widely distributed in the North Atlantic, and throughout the

tropical Pacific and Indian Oceans, excepting the south-

eastern quarter of the Pacific.

Having thus indicated the 18 genera whicli I think may
wisely be recognized in the family, I give below an artificial

key which sets forth their chief distinguishing characters as

briefly as joossible.
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Key to the Genera of Cidaridae.

A. Pores horizontal or nearly so, distant ; surface of interval flat or

with a groove connecting the pores, never elevated.

B. Primary spines cylindrical or terete, sometimes with longitudinal

series of small serrations but never with thorns or projecting

ridges or spotted collar ; large globiferous pedicellariae very rare

or wanting . - • • • 1. PhyllacaHthus, p. 9

BB. Primary spines witii more or less numerous projecting thorns or

ridges, at least near base, or collar spotted.

C. Interambulacral areas very wide, densely covered with minute

tubercles bearing miliary spines and small globiferous pedi-

cellariae ;
primary spines very stout, with very large thorns

or ridges . • • .2. Chondrocidaris, p. 10

CC. Interambulacral areas not conspicuously widened and not

densely clothed with miliaries and small globiferous pedi-

cellariae ;
primary spines very diverse, but not like those of

Chondrocidaris .... 3. Prionocidaris, p. 12

XX. Pores near together, more or less oblique, often separated by an

elevation, never connected with each other by a long shallow

groove.

B'. Globiferous pedicellariae present.

C. Primaries very diverse, but never curved ; collar not nearly

one-fifth of total length.

D'. Abactinal system less than 60 per cent, of horizontal

diameter ; ambulacral plates (except in young individuals)

more than 40 in each column.

E'. Ambulacral pores moderate or large, not yoked together

by a notch or pit ; oral spines usually not much modifled.

F'. Ambulacra not very wide, about one-third of inter-

ambulacra or less ; median ambidacral and inter-

ambulacral areas without bare, depressed pits, lines or

areas (except in Austrocidaris).

G'. Large globiferous pedicellariae with conspicuous end

tooth.

H'. Abactinal system not sharply detined, rather

irregular in outline, \\itli re-entering angles between
genital and ocidar plates ;

primary spines cylin-

drical or terete, not thorny, often very smooth ;

large globiferous pedicellariae with a large opening

below the end-tooth . . 4. Cidaris, p. 17

H'H'. Abactinal .system sharply detined, distinctly

circular or pentagonal, without re-entering angles

between genital and ocular plates ;
primary

spines thorny, or else conspicuously flaring at

tip ; large globiferous pedicellariae with a mere
pore below the end tooth 5. Trefocidaris, p. 19

G'G'. Large globiferous pedicellariae without a con-

spicuous single end-tooth.
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h. Large globiferous pedicellariae witli the valves
' snout-shaped ', i. e. curved, with a large terminal

opening and no end tooth ; abactinal system sharply

defined, circular or pentagonal.

i. Primaries short, usually about equal to test

diameter and rather stout, often very stout and
even swollen, rarely slender and elongate, blunt

;

araeolae little or not sunken ; actinostome generally

larger than abactinal system . 6. Eucidaris, p. 20

ii. Primaries 1-3 times test diameter, more or less

slender and pointed, sometimes prickly, Of even

thorny or ridged ; araeolae more or less deeply

sunken ; actinostome generally smaller than
abactinal system . . 7. Siylocidaris, p. 22

hh. Large globiferous pedicellariae with straight valves

which are not at all ' snout-shaped '
; abactinal

system less evidently circular or pentagonal, with
re-entering angles between genital and ocular

plates.

i'. Uppermost coronal plates (1, 2, or even 3 in each

column) without primary spines, although a

tubercle may be present ;
genital pores in female,

and eggs, small ; young probably not ' brooded '

or protected by mother . 8. Stereocidaris, p. 25

i'i'. All fully developed coronal plates carry

primary spines ; female genital pores and
eggs large ;

young brooded or protected by
mother . . .9. Austrociduris, p. 27

F'F'. Ambrdacra very wide, 35-55 per cent, of inter-

ambidacra ; in both ambulacra and interambvdacra

there is a tendency to develop bare pits or spaces

or a vertical line in the median area.

g. Ambulacra half as wide as interambulacra or more
10. Centrocidaris, p. 30

gg. Ambulacra 35-45 per cent, of interambulacra in

width.

h. Size often large {up to 55 mm. in diameter) ; test

and spines coarse and stout ; median inter-

ambulacral area more or less conspicuously bare

and sunken, especially at angles of coronal plates

11. Goniocidaris, p. 30

hh. Size small (usually under 25 mm. in diameter) ;

test and spines rather more delicate ; some
primaries at least more or less elongated and
pointed ; median interambulacral area much less

(or usually not all) bare and sunken
12. Discocidaris, p. 32

E'E'. Ambulacral pores small, close together and often

more or less yoked by a notch or pit ; oral spines

more or less conspicuously modified ; Antarctic.
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f. Inner pore of pair not divided into two.

<j. Oral spines very coarsely and conspicuously

serrate . . .13. Ctenocidaris, p. 35

(j(j. Oral spines flattened, spear-sfiaped, with entire or

irregularly notched margins 14. Notocidaris.

ff. Inner pore of pair flivided into two ; oral spines

more or less flat, irregularly dentate
15. Bhi/ncJiocidaris.

D'D'. Abactinal system 60-70 per cent, of diameter of test

;

ambulacral plates few, seldom more than 30 in a column.
16. Aporocidarls, p. 36

C'C. Primary spines long, tajiering, often distinctly curved ; collar

about one-fifth of length of spine 17. Acanthocidaris, p. 37

B'B'. No globiferous pedicellariae of any kind ; primary spines long,

straight, usually cylindrical, white and often shining (unless

stained) . . . . .18. Histocidaris, p. 37

• A large proportion of the specimens of Cidaridae in the
collection, particularly in the genera Prionocidaris and Stylo-

cidaris, are young, often very young. Where these occur in

series with the adults they can usually be identified without
much difficulty, but where there are no adults from the same
station, the identification cannot always be made with cer-

tainty. I have however assigned all these young individuals

to what I believe to be their proper genus and usually to the
]n-obable species, but one 3'oung specimen has proved so

])cculiar that I am not even assigning it to a genus. This
s})ecimen was taken in Ceylon by Professor Herdman, but
bears no more definite locality label. It is possibly the speci-

men referred to by Herdman and Bell (1904, Ceylon Pearl
Oyster Rep., pt. 2, p. 138) under Stephanocidaris bispi-

nosa as^
—

'Also another "very young Cidaris" '. The test

is 8 nnn. in diameter and the spines are 15-17 mm. long,

with collars 5-5| mm. Beyond the collar each primary has
about 10 longitudinal white ridges of very delicate appear-
ance ; between the ridges the colour is olive-grey or yellowish-
green, becoming somewhat violet at the tip of the spine.

Collar greyish-green with longitudinal rows of white spots on
the upper side, but lower surface unspotted. Secondaries
light A\ith a longitudinal stripe of dull green. It seems to
nie that this specimen may be a young Acanthocidaris, but as
that genus is not 3'et known from Ceylon, I think it best not
to assign it to any genus.

1. PHYLLACANTHUS.
Brandt, 1835. Prodr. Descr. Anim., p. 267.

Type, Cidarites imperialis Lamarck, 1816. Anim. s. Vert.,

3, ]). 54.

Pores horizcjutal or nearly so, distant, the surface between
fiat or with a groove

;
jmniary spines cylindrical or terete.
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1. Phyllacanthus imperialis.

Cidaritcs i nqjcrifdis hamarck, 1816. Anini. s. Vert., 3, p. 54.

Phyllacanthus imperialis Brandt, 1835. Prodrome, p. 268. A.

Agassiz, 1873. Rev. Eeh., pt. 3, pi. If, tigs. 2, 6 and 7.

Collar of primary spines without spots or lines ; coronal

plates few, 5-7 ; spines stout.

23 specimens, of which 8 are bare tests and 10 are without
locality labels. Localities represented are : Red Sea

;

Mauritius ; Rodriguez ; Ceylon ; Torres Strait ; Loyalty
Islands ( Willey) ; Lifu. A young specimen is labelled ' Indian
Ocean ', a very young one is labelled ' Mediterranean ' ;

but this locality is highly improbable. The specimen from
the Red Sea and one without locality were labelled P. dubia.

The specimen from Ceylon is one of the finest, with the
test 68 x45 mm. and the primary spines 85-95 mm. long

;

there are only 6 coronal plates. Other specimens have 7 or

even 8 coronal plates. The test of the smallest specimen is

18 mm. in diameter and the primary spines are 23 mm. long
by 3 mm. in diameter ; the jirimaries are encircled 5-6 mm.
from the tip by either a Avhitish band, 1-5 mm. wide, or by
two narrow white bands separated by an area of pale lavender.

In some of the larger specimens bands occur near the tip of

certain primaries, but even when present they are usually

rather faint. The specimen from Lifu has very stout primaries

Avith 1, 2 or 3 pale bands distally.

1 a. P. imperialis var. parvispina.

PltyllacatUhus 'purvinpina Tenison-Woods, 1879. Proc. Linn.
Soc. N.S.W., 4, p. 286, pi. XIV.

Primary spines slender, nearly cylindrical.

5 specimens, of which 4 are without locality, and the fifth is

from Port Jackson, N.S.W.

Examination of these specimens, taken in connexion with
that of the 23 specimens of typical P. imperialis listed above,
anil with renewed examination of the 25 specimens in the
Museum of Comparative Zoology, has not led me to believe

that 2Mrvispina is a valid sjjecies. I even doubt whether it is

a natural variety. The other varieties of imperialis {dubia,

fustigera) recognized by Doderlein (1903, Denkschr. Ges.

Jena, 8, p. 691) seem to me even less satisfactory.

2. CHONDROCIDARIS.
A. Agassiz, 1863. Bull. M.C.Z., 1, p. 18.

Type, Chondrocidaris gigantea A. Agassiz, 1863. Bull.

M.aZ., 1, p. 18.

Pores horizontal, distant, connected by a shallow groove

;

median interambulacral areas very wide, densely covered with
minute tubercles

;
primary sjDines very conspicuously pro-

vided with thorns, knobs and ridges.
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1. Chondrocidaris brevispina sp. nov. Plate I, figs. 1

and 2.

Test somt'wliat flattened, 'A mm. in horizontal diameter and
33 mm. high. Primary s])ines 40-45 mm. long. Test and small

spines much as in C. gigantea, but all spines are markedly-

papillose, %\hen seen under a lens. Coronal plates 6 or 7 in

a column. Abactinal system 22 mm. in diameter, with the

ocular plates small and a2)paT'ently all exsert. Actinostome
27 nmi. across. Primary s])ines remarkable for the greatly

developed collar ; thus a primary 40 mm. long has the collar

15 mm. high and 7-5 mm. in diameter. Beyond the collar the

spine attenuates to a blunt point very ra])idly, but is covered

with irregular outgrowths and bluntly jjointed tubercles, often

more or less encrusted with a sponge. No tridentate or large

globiferous pedicellariae were found ; the small globiferous

are very small, fairly numerous, and not peculiar.

Colour, olive-yellow, greener on secondary spines and quite

green on peristome ; milled ring of primaries olive-yellow,

collar dark olive, at base olive-yellow ; rest of spine coral red

(as is the encrusting sponge) ; on the younger primaries the

collar is distinctly dull red rather than olive.

Loyalty Islands, Lifu ( Willey).

This superb specimen of a very well-marked new s]:)ecies is

labelled Phi/Uacanlhus giganlea, and is recorded by Bell (1899,

Willev's Zool. Res., pt. ii, p. 135) under that name, almost
without comment. It is easily distinguished from P. gigantea

by the remarkable primary spines.

2. Chondrocidaris gigantea.

A. Agassiz, 1863. Bull. M.C.Z., 1, p. 18. 1873, Rev. Ecli., pt. 3,

pi. I a.

Primary spines long, richly provided A\ith thorns and
ridges, and with a low, inconspicuous collar.

4 specimens, of which 2 are from Mauritius and 2 from the
Hawaiian Islands, ' off Honolulu Reefs ' {Challenger).

The specimens from Mauritius are smaller and much
brighter in colour than the Hawaiian individuals, and have
the ])rimarv sjiines provided with conspicuous thorn-like

projections (4 mm. high and 3 mm. in diameter basally) in

about 8 irregular, alternating series. The ridges so character-

istic of the distal part of the spines in the Hawaiian specimens
are seldom developed in those from Mauritius, which have
the test, small spines and pedicellariae cream-bellow, with the
terminal half of the secondaries red (tending to light ver-

milion) ; the collars of the primaries are also red with nu-
merous faint spots of a darker shade. In the Hawaiian
specimens the colours are dingy yellow and brown-red. The
colour difference is so striking that I was at first inclined to
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regard the IMauritius form as a distinct sjiecies, but subsequent

comparison of the specimens convinced me of their specific

identity. The smaller Mauritian specimen is only 35 mm. in

diameter and has but 5 coronal plates in a column, whereas

the larger is 63 mm. through and has 8 coronal plates. The
Hawaiian specimens are 85 mm. in diameter ancl 50-52 mm.
high, with primary spines 100-110 mm. long and 6 mm. in

diameter. The 2)rimaries are encrusted with a great variety

of invertebrates.

3. PRIONOCIDARIS.

A. Agassiz, 1863. Bull. M.C.Z., 1, p. 18.

Type, Cidarites pistillaris Lamarck = 6'i(Zan7e<s baculosa

Lamarck, 1816. Anim. s. Vert. 3, p. 55.

Pores horizontal, distant, connected by a shallow groove ;

some primary spines with thorns at least near base, or collar

sjjotted ; interambulacral areas narrow.

1. Prionocidaris australis.

Phyllucunthus australis Ramsay, 1885. Cat. Ech. Austral. Mus.,

p. 44, pis. I, I a and b.

Prio7iocidaris australis H. L. Clark, 1916. Endeavour Rep., p. 97.

Collar of primary spines with numerous small white sjoots.

10 specimens, all young, from 3 stations on Macclesfield Bank at

depths of 28-46 fms. All were labelled ' Phi/llacanthiis baculosa '.

The occurrence of this species on Macclesfield Bank is of no
little interest, for authentic specimens were known hitherto

only from the east coast of Australia and from Malacca. The
white spots on the collar of the j^rimary spines, so character-

istic of the species, are well shown by all these young si^ecimens.

3. Prionocidaris baculosa.

Cidarites baculosa Lamarck, 1816. Anim. s. Vert., 3, p. 55.

Prionocidaris baculosa Mortensen, 1909. Deutsch. iSiidpolar-Exp.

Ech., p. 50. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. I f, figs.

4 and 5 (as Phyllacanthus baculosa).

Primary sj^ines exceedingly diverse, but always with sjjots

of purj^le on the collars of those fully formed.

93 specimens, of which 3 are bare tests and 15 are without

locality. Localities represented are : Indian 8eas ; Red Sea ;

Aden ; Muscat ; Mekran Coast (F. W. Townsend) ; Kur-
rachee ; East Coast of Africa ; British East Africa, Wasin
Island, 10 fm.s. (Crossland) ; German East Africa ; Mozam-
bique {Alert) ; Amirante Islands. 25-50 fms. (Gardiner) ;

Amirantes, He des Roches and He des Neufs {Gardiner)

;

Mauritius ; .Saya de Malha Bank, 150 fms. {Gardiner)

;

Chagos Archipelago, Peros Banhos, He du Coin {Gardiner)

;

Madras ; Singapore ; East Indies ; Japan, Uraga Chamiel

;
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Macclesfickl Bank. 30 46 fnis. ; Parry Shoal, 12 fms. ;

Philippino Islands, Zaniboanga {('Iiallenc/er) ; Dutch East
Indies, Daniina Island, 0-15 fnis. One of the specimens
witlKtut locality was labelled Dorocidaris papillata ; the three

from ' Indian Seas', ' Oerman East Africa', and the ' East
Indies ' were labelled Htephnnoctdariff hittpinom, ; one from
Mozambique aiul another from He des Neufs were labelled
( 'iilnrifi met ii Jar'ut

.

This magnificent series of specimens well exiiibits the great

diversity shown by this species. The specimens range in size

from young ones only 7 mm. in test diameter to adults 08 mm.
through. In yoiuig s])ecimens and iit nu)st of those half-gro\ra

the primaries are h)nger than the horizontal diameter of the

test, and are often twice a.s much or a little more, but in adults

the spines are relatively much shorter ; in the specimens
OS mm. in diameter the primary spines are 40-50 mm. long.

The primaries are usually more or less thorny, and are

generally widened near the base ; in a fine specimen from
Mauritius, 35 mm. through, the primaries are 75 mm. long

and mm. wide near base. In the specimen from Aden, how-
ever, the spines are neither thorny nor flattened ; they are 32-

42 mm. long, mm. in diameter, and often somewhat flaring

at tip. The two specimens from Saya de Malha have nearly

terete primaries, 55-00 mm. long, without thorns but finely

prickly, with no conspicuous difference between the upjoer

and lower sides ; these specimens, moreover, are very dark
coloured—red-brown with a purplish tinge.

The specimen from Mozambique labelled Cidaris metuJaria

was taken by the Alert : it has short stout spines with low
collars on which the characteristic purple spots are more or

less merged together ; it is obviously an old individual. The
specimen from the Uraga Channel is notable, not merely for

the new locality, but for the handsome primary spines, which
are basally flattened and have conspicuously serrate margins
with 10-12 white teeth on each side ; on the upper surface

are 3 series of white, sharp tubercles, and on the lower side

are about a dozen close-set series of similar but smaller

tubercles. The ground colour of the si:)ine is broAVTiish, and
the distal half is more or less clearly banded with purple.

A young specimen from Muscat only 15 mm. in diameter has
primary spines 35 mm. long, very similar to those of the

Japanese specimen, but the coarse white teeth of the upper
side are groui)ed into transverse bands which make the spines

when seen from above appear verticillate ; there are of

these bands on the longest spines. The specimen from Muscat
has somewhat similar primaries. The tendency to verticillate

lirimarv spines reaches an extreme in one of the specimens
from an unknown locality. This individual is 38 mm. in
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diameter and 23 mm. high, and the primary spines are only

about 30 mm. long. They are as verticillate as in P. verti-

cillata, having 3-5 whorls of blunt projections, but the collars

have the characteristic purple spots. Moreover, the ambulacra
are only 6 mm. wide and the interambulacra are fully 18 mm.
Unfortunately no globiferous pedicellariae could be found.

Young individuals of P. baculosa are usually bright

coloured, much more so than most adults, and they may
easily be confused with young Sfi/locidaris bracleata, in which
the primaries are generally conspicuously banded. Careful

comparison of the ambulacra will usually enable the two
sjiecies to be distinguished, unless the sjoecimens be very

small. Moreover, in P. baculosa the collar spots are pnrple,

but in S. bracfeata they are crimson. Unfortunately the

pedicellariae help very little to distinguish the two species.

2 a. P. baculosa var. lineata var. nov.

3 specimens, of which one is withont locality, one is from the

Seychelles, and one is from Natal, off Umhlangaknlii River

7i miles.

These are all small, 11-19 mm. in diameter, but the primary
spines have their collars marked with longitudinal lines of

pur])le, instead of spots. This type of coloration has long

been known, and it has sometimes been suggested that it is

this form which Lamarck named pistiUaris. Possibly the

words ' collo-sulcatis ' and ' sillone ' (used in his comment on

P. baculosa) might be construed as referring to the coloration,

but that seems quite improbable, and as no tyiDc-specimen of

P. pistiUaris exists, it seems to me that the name should be

ignored. Hence I have selected the name lineata for this well-

marked form, which may prove to be a distinct species, or at

least a geographical subspecies, for all the specimens that

I know of are from the east coast of Africa south of Mozam-
bique or from the neighbouring islands, and all the sjiecimens

of Prionocidaris from that region that I have seen belong to

this variety.

3. Prionocidaris badia sp. nov. Plate II, fig. 2.

Test somewhat flattened, 27 mm. in diameter and 17 mm.
high, apparently not essentially different from that of P.

bispinosa. Abactinal system 13 mm. in diameter and acti-

nostome the same. Primary spines 90 mm. long and 5 mm.
in diameter at base, with about a dozen series of sharji thorns,

one millimetre high proximally, but becoming low and blunt

and finally disappearing at the bluntly pointed (rarely trun-

cate or slightly flaring) tip of spine. Collar very low, only
1-1-5 mm. high. Oral primaries slender, bluntly pointed,

with 6-8 longitudinal ridges especially marked near the tip.
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No globiferous pedicollariae were found. Tridentate pedicel-
lanae numerous, variable in size, very slender

; the larger thev
are the more slender the valves ;

" the largest have valves
1-5 mm. long or more.
General coloration brown

; primary spines brown or gre\--
brown the distal half more or less indistinctly banded with
a darker shade

: undevelojx'd abactinal iirimaries faintlv
striated longitudinally with light brown and brownish-whito •

collar deep \ello\\ish-brown without markings of any kind
'

secondary and miliary spines rich red-brown with a iniri)lish'
tinge. '

Mauiitius (i?o/>/ffioY/). 2 specimens.

This is the sea-urchin which de Loriol (1883, Mem Soc
Phys. Genev. 28, No. 8, p. 6, pi. I, fig. l) carefully
described and figured as a form of P. baculosa. His material
consisted of two specimens, also collected by M. Robillard
Because he could find no difference whatever between the
tests of these brown specimens and of specimens of P. baculosa
of the same size, de Loriol considered that this form was not
worthy of recognition as a distinct species or even as a named
variety.

In my opinion these Mauritian specimens are much nearer to
P. bisprnosa than they are to P. baculosa, but they are ob-
viously and apparently constantly (to judge from four adult
specimens) distinct from either. Among all the great variety
of specimens of Prionocidaris which I have examined I have
never seen any that approached these in general form and
coloration. The specimen I have selected for the holot\-pe

^o\ ni'',H''"t'i
' P^'y^^f'f^anthus baculosa var. longispina.

88. 1 .99. 1 1
.
Mauritius ', and the paratyjie was labelled ' Cidaris

baculosa. 91.1.2.1. Mauritius'. Both are dry specimens.

4. Prionocidaiis bispinosa.

Cidantes bispinosa Lamarck, 1816. Anim. s. Vert., 3, p TjT
Prionocidaris bispinosa Doderlcin, 1911. Abh Senck NatOes

34, p. 240. ]9u:5. Do.ikschr. fJcs. Jena, 8, pi. LVIII, fi^s.'
0-11 (Hf^ Leiocidaris bispinosa).

'^

Collar low, rose-red, pinkish, red-brown or brown, quite
without spots or lines

; primaries varying from smooth with
scarcely any thorns, or none, to very 'thorny, but never Mith
longitudinal series of small thorns or serrations.

44 specimens. Localities represented are : Singapore • East
Indies

; BiUiton
; St. 186, Torres Strait, 8 fms. (Challenqer)

Irincp of Wales Channel, 7 fms., sand (Alerl) ; Thursday
Island

; Albany Island
; Queensland, Poit Molle 14 fms

(.•1/fW); Port Curtis, ;V 1 1 fms. (Ahrl): North Au.stralia!
Fort Darwin, 8-12 fms., sand {Alrrl) : Holoiliuria Bank
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15 fms. and 36 fms. ; West Australia; North-west Australia,

Baudin Island ; Cossack, Magnetic Shoal ; Dampier Archi-

pelago. Lewis Island. Most of these specimens were labelled

PhiiUucanihuK (tnnuUfem, but two from the 'East Indies'

were labelled P. bacitlosa.

This is a fascinating series of young and adult sjaecimens

from 10 to 58 mm. in diameter, showing the greatest diversity

in the character of the primary spines, so great even among
specimens from one locality that I am unable to delimit

satisfactorily the varieties that have already been named, and

I doubt if constant varieties have as yet been distinguished.

Thus, among the dozen specimens taken at 15 fms. on Holo-

thuria Bank, one large adult has all the primaries terete and
smooth, yellowish, banded with gi-eenish-brown or purplish,

but 3 other specimens have the thorniest primaries of any
specimens in the collection, with many of the thorns 4-5 mm.
long, sharji and often a bit curved ; these primaries arc more
or less flaring at tip. The two largest individuals a]iproach

the extreme with terete or cylindrical smooth spines ; others

have the primaries moderatel}' thorny as in typical specimens.

The most perplexing feature of the specimens with smooth
spines is that the collars show a few irregular crimson spots

like those of StyJoridaris bracteata. As the latter species

occurs at Holothuria Bank, it is possible that hybridization

has occurred, but more data are needed before we can affirm

this.

The two specimens labelled simjily ' East Indies ' are about

33 mm. in diameter, with the primary spines only 20-25 mm.
long and 4 mm. in diameter at base ; the primaries are very

thorny, some of the thorns 3-4 mm. long. Their colour is

white with a greenish or lavender tinge, blotched here and

there with rose-purple ; the milled ring is rose colour, and the

collar bright, unspotted rose-purple or pink-lavender. The
secondary spines are pale green or nearly white, those of the

ambulacra with dark bases ; these are the two handsomest

specimens in the series.

The collar varies a good deal in colour, ranging from dull

yellowish or even orange to lavender, rose or brown, but,

excepting only the specimens from Holothuria Bank already

mentioned, it is always without spots or markings of any
kind. The secondaries show an even greater range of colour,

those of the ambulacra being often, perhaps usually, darker

than those on the interambulacra ; in the specimen from

Singapore the interambulacral secondaries are drab, becoming

greenish at tip, while those of the ambulacra are almost black,

though somewhat lighter distally.

The two specimens from Billiton seem to have been selected

to illustrate extremes of variation. One, 50 mm. in diameter,
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has the primary spines only about 40 mm. long, 4 or 5 mm.
thick at base, very thorny, blunt and often flaring at tip. The
other is 40 mm. in diameter with the primaries 70 mm. long,

only 3 mm. thick at base, and with but a few thorns near bate
or at tip. The coloration of these specimens is not peculiar.

5. Prionocidaris verticillata.

Cidarites ve.rlicilluta Lamarck, 1816. Anim. s. Vert., 3, p. 56.

Prionocidaris verticillula Dodcrlein, 1011. Abh. Senck. Nal.
Ocs.. 34, p. 24.-}. A. Agassiz, 1S73. Rev. Eeh., pt. 3, pi. I f.

fig. 3 (a.s Fhiilhicanthus verticilhitu).

Primary sjiines with unspotted collar, but with 2 or 3 whorls
of projecting ridges ; more or less green in coloration.

15 specimens, 3 without locality. Localities represented are :

British East Africa, '\\'asin, 10 fms. {('rosdand) ; Zanzibar;
Mauritius ; Chagos Archipelago, Pcros Banhos, lie du Coin
{Gardiner) ; Chagos Archipelago, Egmont Island {Gardiner) ;

Andaman Islands ; Philippine Islands, Mindoro ; Samoa.
The specimen from Egmont Island was labelled Phi/llacanlhns

aunulifera.

The specimen from the Andaman Islands is the finest I have
ever seen ; it is 33 mm. in diameter and the primary spines

are 35-38 mm. long ; there are 3 whorls, of 9-11 j^rojections,

on each spine, the basal whorl being the largest, 8-9 mm.
across ; the spine is 5 mm. in thickness below this whorl. The
specimens from Wasin (2), Zanzibar (1) and Egmont (2) are

also notably fine, but are hardly half as large.

4. CIDARIS.

Leske, 1778. Add. ad Klein, pp. xvii and 61.

Type, Cidaris papillata Leske = Echinus cidaris Linne,

1758. Sys. Nat., ed. 10, p. 664, as limited in 1761, Fauna
Suecica, ed. II, p. 513.

Pores near together, more or less oblique
;

globiferous

pedicellariae present, large ones with an end tooth ; ambu-
lacra and primary spines not peculiar : abaci inal system not

sharply defined, rather irregular in outline.

1. Cidaris abyssicola.

Dorocidaris abi/.s.sicola A. Agassiz, 1869. Bull. .M.C.Z.. 1, p. 253.

1872. Rev. Ech., pt. 1, pi. I, figs. 1-4.

Cidaris abyssicola Mortensen, 1909. Deutsch. Si;dpolar-Exp.

Ech., p. 54.

Median ambulacral area narrow, covered with small

tubercles
;
jjrimary spines white and more or less smooth.

2 specimens from Flori(hi, off .'-Jand Key, 195 fms., labelled

Doroc ilia ris pap ilia la

.

The.se are typical examples from the material collected by
Count Pcnirtales in the spring of 1868 and identified by Agassiz.

B.M. SF..\.-l". C
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2. Cidaris blakei.

Dorocularls blnk-ei A. Agassiz. 1878. Bull. M.C.Z.. 5, p. 185. 1883.

Mem. M.C.Z., 10, No. 1., pi I.

Cidaris blakei Mortensen, 1909. Deutsch. Siidpolar-Exp. Ech.,

p. 54.

Primary spines often more or less expanded and flattened

distally ; each coronal plate with numerous tubercles on its

inner half ; sutural line distinct.

1 specimen from off Santa Cniz, 248 fms.

This is a superb adult specimen, taken by the Blake at

Station 134. on a bottom of coarse sand and broken shells, in

the winter of 1878-9.

8. Cidaris cidaris.

Echinus cidaris Linne, 1758. Sys. Nat., ed. X, p. 664. 1761,

Fauna Suecica, ed. II, p. 513.

Cidaris cidaris Bather, 1908. Ann. Mag. Nat. Hist. (8), 6, p. 288.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. I b (as Dorocidaris

2XipiUata).

Each coronal plate with only a few tubercles on inner half ;

primary spines long, cylindrical or terete, with low, finely

serrate longitudinal ridges.

32 specimens, of which 3 are bare tests and 11 are without
locality. Localities represented are : Lousy Bank, GO'^ 19' N.,
12° 36' W.. 100-200 fms. ; S.E. England ;" ' between 49° and
50° N. and about 11° W., 200-400 fms.' ; Ireland, off Wex-
ford, 30-40 fms. (Porcupine) ; Ireland, 45 miles off Blackrock,
500 fms. ;

36° N. x 70° W., 400 fms. ; Atlantic, St. Paul's
Rocks {Challenger) ; Mediterranean ; Naples ; Malta ; Adyen-
ture Bank.

There are some fine examples of this well-known species in

the present series, the specimens from Lousy Bank and from
49° or 50° N. X 11° W. being particularly notable. The largest

specimen is a bare test from " S.E. England "

: this is 63 mm.
in diameter and 59 mm. high ; the height is thus much
greater in pro2:)ortion to the diameter than is usual in the genus,
and there are 9 (possibly 10 in one or two columns) coronal
plates ; oculars I, IV and V are insert ; the abactinal system
and peristome are each about 25 mm. across. Another notable
specimen is that which is supposed to be from the western
Atlantic (36° N. x 70° W.). Primary spines are no longer
attached to the test, but there are half a dozen in the jar with
it ; the test is 45 x 34 mm. and these spines are 25-60 mm.
long ; they are remarkably smooth, but one (48 mm. long by
3-5 mm. thick) has longitudinal ridges, which are more or less

notched into teeth, although the spine scarcely feels rough.
The ChaUenger specimen from St. Paul's Rocks was cor-

rectly identified by Agassiz. and my suggestion (1907, Bull.

M.C.Z., 51, p. 209) that it might proye to be C. rugosa is
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todoubt therefor. that'thei;:;SSr;.ItTh:uh:E;:r"
4. Cidaris micans.

niameter, and the longest primaries are 57 mm. long.

6. Cidaris rugosa.

ru/ansn^gosa Morten.sen.^909. Deutseh. Sudpolar-Exp. Eoh.,

prlclJ?;^'and teitlfr^'^^.f ^'"'""T
^^"^^'^ ''^'''-'' -"^^ "^o^ei>ncKU

,
and test more fully covered Avith tubercles.
2 specimens without locality, one bare

These specimens add little to our knowledge of the species

5. TRETOCIDARIS.
Mortensen. in03. Ingolf Ech., pt. I, p. 16

8, p'lio
^"'''"'^""' ^"'*^'ff> A. Agassiz, 1880. Bull. M.C.Z.,

Like Cirlans but abactinal system sharply defined •

?ellariae STl'^"'"-'
°' ^'^^

^v."^"^^
^^ ^^P '

globiferot pel'

end tZth ' ^ '''''' P"^^ "* ^^^ *^P °f ^^^h yalye. just below

1. Tretocidaris bartletti.

DorocUlaris hartleiti A. Agas.siz, 1880. Bull. M.C.Z 8 p 602 rHocnkms barllffti Morteimen, 1903. /«<7o//- Ech nf T ; i«
1910. Bull. U.S. Nat. Mub.. 74. pis. if 1^11; ^ '

^^ '^•

Primary spines thorny and variegated.
1 specimen from the ' \Vest Indies ".

Ur'^^'^Kf
'''''•^' ^""^ example of T. bartleUi. althoucrj, it is thetype of Mortensen-s T. annulata. Dr. ^lort^-ns,- f who hadbeen misled as to the characters of T. hartUui In a wmnlTv
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named figure in the Blakr report, later suggested that T. nnnu-

lafa was identieal with T. harthfti.

2. Tretocidaris spinosa.

Mortensen, 1903. Ingolf'Ech., pt. I, p. 17. Koehler. 1908. Trans.

Roy. Soc. Edinburgh, 46, pi. XVI. figs. 163 and 164. (These

tigiu'es fail to show the remarkable primary spines.)

Primary spines stout, not thorny, conspicuously flaring at tip.

1 specimen from St. Helena.

This is the holotyjie of the species. It is 49 mm. in diameter

and 33 mm. high with 9 coronal plates in each column. The
abactinal system and actinostome are each about 22 mm.
across. The primary spines are really extraordinary, 45-

60 mm. long ; a typical one is 48 mm. long, 4 mm. in thickness

at the base, and 6 mm. across at the tip. The test has a light

greenish tinge and the small spines are browii-red, darkest at

the tips. The collar of the primary spines is pale orange-red,

and the neck is purplish with faint longitudinal whitish lines.

The differences from T. barfletti in the form of the piimary
spines and in the colour are very striking.

6. EUCIDARIS.

Pomel, 1883. Class. Meth. Ech., p. 109.

Type, Cidnrites metvlaria Lamarck, 1810. Anim. s. Vert.,

3, p". 56.

Primaries short, stout, not thorny ; globiferous pedicel-

lariae ^\'ithout an end-tooth on the valves ; abactinal system
sharply defined : araeolae little or not at all sunken.

1. Eucidaris metularia.

Cidarites metularia Lamarck, 1816. Anim. s. Vert., 3, p. 56.

Eucidaris metidarin Dodcrlein, 1887. Jap. Seeigel. p. 42. A. Agas-

siz, 1873. Rev. Ech.. pt. 3, pi. I g, fig. 1 (as Cidaris metu-

laria).

Size small ; coronal plates 5 or 6. rarely 7 ; median ambu-
lacral areas wide and bare.

87 specimens. 11 without locality. Localities represented

are : Gulf of Suez ; Red Sea ; Red Sea, Daedalus Slioal ;

British East Africa, Wasin, 10 fms. {Crossland) ; Zanzibar
(Crossland) ; German East Africa ; Cape of (<ootl Hope ;

Amirante Islands, 2.5-50 fms. (Gardiner) ; Amirantes, Marie

Louise Island [Alert) ; Mauritius ; Chagos Arcliipelago,

Salomon Atoll, 60-120 fms. {Gardiner) ; Maldives, Male,

Hululc (Gardiner) ; Macclesfield Bank, 10-44 fms. : Cape
Belcher ; Australia ; Nortli Australia, Evans Bank, 12-

15 fms.; Flinders Bank, 9 fms.; New Britain (Willei/);

New Hebrides, Port Patterson ; Minerva Reefs ; Rotuma ;

Sandwich Islands.—The specimen labelled ' Cape of Good
Hope ' was received in 1840. and is the basis for giving that
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locality for this species ; as E. iiteiidaria has not otherwise
been reported from south of Mozambique, it is unlikely that
tins label is to be trusted. The specimen from Salomon Bank
was labelled ' Coelopleurus yg '.

Although E. melularia has so wide a range, it is not a
variable sjiecies, and this series shows little diversity. kSonie

of the sjiecimens without locality have remarkably thick

jmmary spines, coniijarable possibly to the stout primaries of

E. Ihouarsii var. galapagensis, but not so marked.
Young specimens are notable for their pretty coloration.

The abactinal part of the test is bright red, somewhat rosy,

the ambulacral secondaries are bright red, tending to ver-

milion, the interambulacral secondaries are yellow-green, and
the primar}- spines are j^ale with dark bands, often pale red
with bands of a darker shade.

2. Eucidaris thouarsii.

Cidaris Ihouardii Agassiz and Dcsor, lS4fi. Ann. Sci. Nat. (3), 6,

p. 326.

Eucidaris Ihoxarnii Doderlein, 1887. Jap. iSeeigel, jj. 42, p\. X
(as E. galapagensis).

Rather large and heavy ; dark coloured ; ambulacral and
interambulacral areas narrow, not bare.

15 specimens, 3 without locality. Localities re^jresentetl arc :

Gidf of California ; coast of Nicaragua ; Panama ; (Jala-

pagos Islands, Charles Island ; Galapagos, Abingdon Island.

The specimen from Charles Island is a typical example of

the form distinguished by Dcidcrlein untler the name E. gala-

pagensis, but the 5 examples from Abingdon Island are more
like the normal E. Ihouarsii ; the largest is 65 mm. in diameter
and has sj^ines (iO mm. long ; their diameter is only 5 mm.,
but encrusted as they are with sponges they ai)i3ear to

be 7-10 mm. thick. Consideration of all the specimens of

E. thouarsii that I have seen makes me hesitate to recognize
galapagensis as a valid variety.

3. Eucidaris tribuloides.

L'idurilcs Irihidoidcs Lamarck, 1816. Anim. s. Vert., 3, p. 56.

A. Agassiz, 1872. Rev. Ech., pt. I, pi. I d, and pi. II, tigs. 1-3
(as Cidaris Irihnloides).

Eucidaris tribuloides Doderlein, 1887. Jap. iSceigel, p. 42.

^loderate to large,- rather light coloured ; median inter-

ambulacral area moderately wide ; abactinal system rather

large, its diameter over 0-40 of test diameter, as a rule.

84 specimens, of which 6 are bare and 32 have no localitjf

label. Localities represented are : Turks Island ; .St. Vin-

cent ' ; Swan Island; Fernando Noronha {('halleitger) ;

^ Probably this is St. Vincent ia the Cape Verde Islands and not the

West Indian island.
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Brazil. Bahia {('haUcHycr) ; Ascension Island {Conry) ; Cape
Verde Islands (Alcrl) ; St. Vincent ; >St. Helena. A specimen
is labelled ' Port Adelaide. Sonth Australia ', )>ut obviously

this is a mistake. One of the specimens without locality was
labelled Phi/Uacanlhud iinperiuliti ; those from Ascension were
labelled Cidaris metulariu.

The absence of specimens from the West Indies is the most
surprising thing about this series, and owing to this it was
not possible to make a critical comparison of the material

from the (.'ape Verde Islands and from St. Helena with West
Indian examples. But after examination of the numerous
West Indian E. Iribidoides in the Museum of Comparative
Zoology, and stutly of the Cape Verde and 8t. Helena material

in the British Museum, I am unable to agree "with Mortensen
that the form found in the eastern Atlantic is iniiformly

recognizably different from the West IntUan and Brazilian

form. A much more conspicuous variety occurs, especially in

the St. Helena material, notable for its very stout spines, like

the variety galapagcnsis of E. thouarsii. A young specimen
from St. Helena about 10 mm. in diameter has i^rimarv spines

less than 12 mm. long, 4-5 mm. thick at tip, but less than 2 mm.
in diameter at the base. A specimen from Ascension with
test 22 mm. in diameter has spines 20 mm. long and 5 mm.
in diameter, and a specimen from St. Helena, 30 mm. in

diameter, has the jHimaries about 30 by 7 mm. But the

stoutest spines occiu' on a somewhat smaller specimen from
an imknown locality, which has spines 25 mm. long and 8 mm.
thick just below the rounded tiji. These stout-spined speci-

mens laowever are not from any one locality, nor do all the

s^jecimens from St. Helena possess such sj^ines.

Some of the si^ecimens from St. Vincent, Caj)e Verde, were
collected in 1904 by Cyril Crossland, whose original label says

they were " dredged in great abundance in 10 fms. or so '.

They have much shorter and stouter spines than the very
typical siJecimen taken by the Alert at the same place on
sand ' in ' 6-12 fms.'

Two of the Challenger specimens from Bahia are young,
olive-green in colour, with conspicuously thorny spines.

They remind one of Cidaris minor Koehler, and in my judge-

ment make the validity of that species dubious. It may be

added that genital pores can be distinguished in young
E. tribuloldes when they are about 10 mm. in diameter.

7. STYLOCIDARIS.

Mortensen, 1909. Deutsch. iSiidpolar-Exp. Ech., p. .)2.

Type, Cidaris affiuis Philiijpi, 1845. Arch. f. Naturg.,

11 (1), p. 351.

Similar to Eacidaris, but primary spines long and slender,

and araeolae more or less deejjly sunken.



CIDARIDAE 23

1. Stylocidaris affinis.

Ci,lnrt.-< affiius I'hilippi. IS4r». Arcli. f. Xaluru., 11 (1), p. .'Jol.

Mdrtoiiscii. 1!)<)3. /m;/o//EcIi., pi. I. tifj. I.

Sli)Ioriilaris nljim.s Arorteiisen, Ii»()!t. Dciitscli. Siirlpolar-Exp.
Kch., p. .-)2. A. Ajiassiz, 1872. Rev. Kch., pt. I, pi. 1, fig. 5.

Test iiKMU'ratcIy Hattciicd ; incdiaii ainbulacral and inter-
ambulacral arca.s more or Ics.s bare ; al)a(tinal .sywteni large

;

primaries slender, terete, with longitudinal series of numerous
minute ])riekles.

.{2 spcciinciis, (if wIulIi ;{ lack spines and 14 arc witliout
locality. Localities irpicsciitcfl arc: Adventure Bank;
Mediterranean ; France ; Nice ; Naples ; .Malta ; .Madeira.
The spei'imen from .Madeira and one without locality were
labelled (loti.inrhlnrin tubdrin. .Most of the others were labelled
Doroc idn ris papiUa in .

The absenee of West Indian speeimens is an unfortimatc
feature of this series, but some of the Mediterranean speeimens
are ver\- fine. The speeimen from Nice is larger than any
inflividual yd recorded, as it is 42 mm. in diameter, 30 mm.
high, and has primary spines 57 mm. long by 3 mm. thick.
The (colours however are didl.

2. Stylocidaris bracteata.

Donn-idin-is linirliiila A. Agassiz, 1879. Proc. Anier. Acad., 14,
p. 197.

Stylocidaris brachnhi .Mortensen, 1909. Deutsch. Sudpolar-Exp.
Ech.. p. r)2. H. L. Clark, 1907. Bull. M.C.Z., 51, pi. X, tigs. 1

and 2 (as Tretocidaris bracteata).

Abactinal system larger than peristome ; median areas not
bare

;
primary spines sometimes Hattenefl at base, with

about 10 longitudinal ridges, which may be finely serrate.

10 specimens, of which 1 has no locality label. Localities
represented are : .\mirante Islands, 34 fms. (Cardiihrr)

;

Macclesfield Bank. 23 40 fms. ; Amboina. l.")-25 fms. {('hal-

len.jer) ; Holothuria Bank, 36 fms. ; Arafura Sea, Parry
Shoal. The specimen witliout locality was labelled Stcpha-.io-
cidaris bispinosa, one from Macclesfield Bank and the one
from Parry Shoal were labelled Cidaris baculosa, and two
from Holothuria Bank were named Cidaris nnnulifera.

The three Amboina specimens are the types of the species
and are in very line condition ; the best is 28 mm. in diameter
and has primary spines 75 mm. long. All of the other sjjeci-

niens are quite young and there is room for doubt as to their
identity. The crimson spcjts on the collar of the primaries is

a very distinctive mark, but in young Priunocidaris baculosa
the purple dots are often t[uite reddish, so that care nuist be
used in tlistinguishing these two species in young material.

2 a. S. bracteata vai-. albidens var. nov.

2 specimens from Ceylon, west of Kaltusa {Herdmati), and
from Macclesfield Bank, 55-00 fms.

These two specimens agree in the character of the primary
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spines and, to a lesser degree, in the coloration, and it may be
convenient to have a name for the form. The Macclesfield

Bank specimen is more olive than the one from Ce3'lon and
the abactinal system, ambulacra! secondaries and primary
spines are much lighter. In the Ceylon specimen the pri-

maries are brown, faintly banded with darker, but they are

pale olive in the other ; in both the "thorns ' are pure white, and
the collar, A\hich is quite lo%\-, is whitish with broAvn longitu-

dinal stripes ; these brown stripes are continuous with the

brown furrows of the spine itself, between the series of Avhite

thorns, the latter being continuous with the lighter strij^es of

the collar. The larger siaecimen, from Ceylon, is 20 mm. in

diameter, and the handsome primaries are 35-40 mm. long.

3. Stylocidaris panamensis.

Dorocidaris puHuineHsia A. Agassiz, 1898. Bull. M.C'.Z., 32, j). 73 ;

1904, Mem. M.C.Z., 31, pis. I and II.

Stylocidaris panamensis Mortensen, 1909. Dcutsch. iSlidpolar-ExiJ.

Ech., p. 52.

Test much flattened
;

primaries reddish, very slender ;

collar and secondaries dark, uniform brownish-red.

1 specimen from the Eastern Pacific, off Cocos Island, lUO I'ms.,

Albatross Station 3367.

This is one of Agassiz's types and an excellent re2oresentative

of the si^ecies.

4. Stylocidaris reini.

Cidaris {Dorocidaris) reini Ddderlein, 1887. >\a]). Seeigel, p. 7,

pi. IV, figs. 1-7,

Stylozidaris reini Mortensen, 1909. Deutseli. .Siidpolar-Exp.

Ech., p. 52.

Abactinal system larger than peristome ; median areas not
bare

;
primary spines long and terete, with 12-15 series of

fine, sharp granules.

4 specimens, of which 1, labelled Dorocidaris papillata, is from
Japan. Misaki ; 1, labelled Goniocidaris florigera, is also from
Misaki (Insole) ; 1, labelled Dorocidaris papillata, is from
!St. 204, Philippine Islands, east of Mindoro, 100-115 fms.
(Challenger) ; and 1, labelled Phyllacanthus annulifera, is

from New Britain ( Wille.y).

The Insole specimen from Misaki is small and nearly white,

though the genitals show some red-brown and there is a spot
of similar colour on each ocular. The other specimen from
Misaki is much larger, and shows the usual coloration ; it is

28 mm. in diameter and has primary spines 58 mm. long.

The Challenger specimen is rather light coloured, as the
primaries are dirty white and the small spines are pale-green-

ish with a median longitudinal stripe of darker green ; the
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genital plates, however, are a dee]) brown-red. The speeiiiieii

from New Britain i.s notable not only for its loeality, whieh
is eonsiderably south-east of the j^reviously known range, but
for its tine eoloration ; the primaries, where not encrusted,

are nearly white ; the genital and anal plates are dark red-

brown ; the interambulacral secondaries are greenish-white

with a broad longitudinal dark stripe ; ambulacral secondaries

are similar but with the longitudinal stripe much narrower
;

oculars greenish-white ; test 30 mm. in diameter and pri-

maries Go x3 mm.
As shown by the labels, this species has been generallj^

overlooked, but apparent!}^ is not rare in Japanese and East
Indian seas. The New Britain specimen was recorded by
Bell in 189U (Willey's Zool. Res., pt. II, p. 134) as having the
sjjines ' when fresh ' " quite covered ^\•ith an encrusting Zoan-
thid '

; this encrusting is still conspicuous.

8. STEREOCIDARIS.

Pomcl, 1883. Class. Meth. Ech., p. 110.

Type, Cidaris cretosa Mantell, 1835. Trans. Geol. Soc.

London (2) 3, p. 205.

Upi)ermost cort)nal plates A\ithout primary spines, as a rule,

tliough tubercles may be present ; abactinal system with
irregular outline, not sharjily deiined

; genital pores small ;

test rather solid ; primary spines very diverse.

1. Stereocidai'is capensis.

Stereocidaris huiica var. capensis Doderlein, 1901. Zool. Aiiz., 23,

p. 19.

IStcreocidaris capensis Doderlein, 1906. Valdiria Ecli., p. 110,

pi. X, tigs. 3-6.

Primary spines 1-5-2 x the diameter of test, rather stout,

the thickness about OTO of length ; actinostome notably small.

2 specimens, from the Cape of (iood Hope, off East London,
250-303 fms., and from Natal, off Umhlangakulu Kiver,

50 fms.

The East London six'cimen is 30 mm. in diameter and
22 mm. high; the abactinal system is 17 mm. across, but the

actinostome is only 12 ; the primary spines. 60 mm. long by
3-5 mm. in diameter near base, are beautifull\' terete, jDi'lckly

but not ridged ; the collar is broMnish-inirple A\ith the neck
white or jjink ; the secondaries of the scrobicular circle are

greyish-la^-ender, but the specimen is badly rust -stained.

Actinal primaries near mouth very slender and rather smooth,
the lowest perfectly smooth ; one or frequentl\- t\\ o u^jper

coronal plates in each column lack j)rimary sijines, but the
second has a large imperforate tubercle. This si^ecimen is
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evidently neaivr to »S'. indica than it is to <S'. capensi.s, further

evidence that these two nominal sjjecies arc identical.

The Natal sjXHinicn is 50 mm. in diameter and 32 mm. high.

The abaetinal system is 24 mm. across and the actinf)st(«ne

is 22. Only the uppermost coronal plate in each colunui lacks
a primary spine. These spines are (iO mm. long and 4 mm. in

diameter, without " wings ' or ridges. The collar is lavender
and the neck white. The secondaries of the scrobicular rings

are gi'ey, rarely with darker tips or a dark spot near tip. This
intlividual also is nearer to *S'. indica than to typical S. capensia.

2. Stereocidaris grandis.

Dorocidarin (jraiuUs Dodcrlciii, 1885. Arch. f. Naturji., 51 ( 1 ), p. 77.

Sicrcociduris (jrandis Dodcrkuii, 1887. Jap. Secigel, p. 42, pi. I.

Primaries cylindrical ; ambidacra rather wide ; secondaries
not white ; actinostome smaller than abaetinal system

;

whole abaetinal surface ai)pears quite bare.

2 specimens, from .lapaii, Misaki, ami from Cltidlcuyrr

iSt. 210, Philippine Islands, north of Mindanao, 375 fms.,

niiRl ; labelled Dorocidaris pwpdlala.

These specimens are only about half grown ; it is not quite

certain that they belong to this s])ecies. There is little doubt
about the specimen from Misaki, but the Philijipine specimen
is more dubious. This is 30 mm. in diameter, with the abae-
tinal system 15 mm. across, and the actinostome only 10.

The ])rimary splines are 60 mm. long and only 2-5 mm. in

diameter ; they are nearly Avhite, A\ith very pink necks and
light brown collars ; the pink extends well out on the sj)ine

;

the general colour of test and small spines is dull yellowish.

8. Stereocidaris ingolfiana.

Mortensen, 11)03. Imjolf ElIi., pt. 1, p. 38. pi. VI, tigs. 1-4.

Actinostome moderately large
;

primar\' spines often Avith
' wings ' or ' buttresses '

; ambulaeral jslates crowded with
tubercles ; no tridentate pedicellariae.

1 specimen from Ingolf St. 9, west of Iceland, 300 fms.

This is one of the type specimens.

4. Stereocidaris indica.

Dodcrlcin, 1901. Zool. Anz.. 23, p. 19 ; 190(3, Vuldhia Ech.,

pi. X, ligs. 1 and 2, pi. XI.

Very close to ^S*. capensis, but supjiosed to have more slender
sjjines and different jjerforated plates in the jjcdicels.

6 specimens from the Indian Ocean, Saya de Malha, 150 fms.
(Gardiner).

These specimens are ajjparently specifically identical with
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that frf.m Natal, listed above a« *S'. capeu.si.s, confinninfr mv
opinK.n that S. mdica ami S. capmsis can .scaiTclv be main-
tained a,s separate forms. Exte])t for tJie faet that most of
tlie jjrimary spnies are broken, these are very tine examples
and show no diversity in form or colour. TJie primaries are
slender, cylindrical, without ridges, white with ])urplish-OTey
collar Ihe test with its small spines is vellow-greenish oil
the abactmal system, l)ut becomes greyish in the mid-zcjiie
and then greyish-white

; the secondarv spines are gre^-, dark
at the tips. The spc^cimens are 30-45 mm. in diameter.

5. Stereocidaris japonica.

Dorodduris japunkaDM(-dvm, kS8,-). Arcii. f. NalurL'.,51 (J) n 76
^lereocidann japonica Uotlcrlciii, 1887. Jap. Nccigd, p. 34, p)' "nL

Test somew hat conical but low-, with few pri'marv' spines
above the ambitus, but whole abactinal surface \lenselv
covered with miliary tubercles.

1 specimen from Japan, Misaki.

This is a superb specimen, 40 mm. in diameter, and shows
^\cli the striking characteristics of the species.

9. AUSTROCIDARIS.
H. L. Clark, lt)(l7. Bull. M.l'.Z., 51, p. 212.

^J^yV^^^'^*^^n>i'i'^idari^ canalkulala A. Agassiz, 1863. Bull
IM.t .Z., 1, p. 18.

Test somewhat Hattcned
; abactinal s\stem with relativelv

lar^e^^^'^^''
' '^^'''''"*^ l'^*t^'« ^a^'y primaries

; genital pores

1. Austrocidaris canaliculata.

Tcmnoctdaris canaliculata A. Agassiz, 1863. Bull. M C Z 1 p 18
Austrocidaris canaliculata H. L. Clark, 1907. Bull' M (j Z

'

51, p. 212. A. Agassiz, 1881. Challenger Ecli., pi. il ti-'.s 1-3
(as Gomocidaris canaliculata). Mortenscn, 1910 '.Swedish
.South Polar Exp. Ech., pi. IV, tigs. 4-11.

Actinal primaries not peculiar
; median ambulacral and

interambulacral areas bare and more or less conspicuously
sunken

;
abactinal system rather small, but ocular plates

usually all insert.

34 specimens of which 5 are bare and 2 arc without locality
labels Localities represented are : Antarctic .Seas ; .Straits JfMage an (C hallciger)

; .St. 313, east entrance to .Straits of
Magellan, o5 fms sand (Challenger); Falkland Lslands

;Falkland kslands. Fort William ; Falkland Islands, .Stanlev
.M. 31o, l^alkland Islands, 5-12 fms., sand and gravel (Chal-
lenger)

; .St. 320, off the mouth of the River Plate, 600 fms
(Challenger) 4 specimens from the Falkland Islands anil
2 trom C hallenger tit. 320 were labelled Dorocidaris papillata
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The seven specimens from Challenger St. 315 are particu-

larly fine ; they had been examined by Mortensen and one

had been separated from the others as possibly different, but

careful examination failed to reveal any distinctive pecu-

liarities. The two specimens from St. 320 are notable for the

depth at which they were taken ; one is very young, but the

other is 31 mm. in diameter, and has spines 67 mm. long.

This one is evidently the type of Stereocidaris lorioU Morten-

sen. I examined it with great care and am fully satisfied that

it is A. canaliculata. The extra long spines and the slight

peculiarities in the pedicellariae are probably associated with

the depth at which it lived.

2. Austrocidaris gigantea sp. nov. Plate III, figs. 1 antl 2.

Test only slightly fiattened, 53 mm. in diameter and 32 mm.
high. Abactinal system 24 mm. across, with all the oculars

more or less broadly insert, well covered with small spines.

Actinostome somewhat smaller. Interambulacra about 28 mm.
wide in midzone, with the ambulacra less than 6 ; both are

fully tuberculated, with no bare median area or line. Coronal

plates only 6 or 7 to a column ; ambulacral plates about 10 to

each coronal plate in midzone. Pore-pairs normal, but very

close together. Primary araeolae on the coronal plates very

large, more or less merging on upper and lower sides, excepting

only the uppermost. Primary spines 80 mm. long but only

2 nim. in diameter, white, perfectly smooth but not shining,

tapering to a blunt yellow or brownish point. Muscles at

their base enormous and very conspicuous, light brown. Oral

primaries slender, fiat, 15-20 mm. long and 2 mm. wide, not

greatly flattened but with a blunt, fiat tip and smooth, entire

margins. Pedicellariae numerous, all of the ' small globi-

ferous ' type, variable in size, the largest Avith valves about

a millimeter long. The shape and general appearance of the

valves is very much like those of the so-called large globiferous

pedicellariae of Austrocidaris nulrix as figured by Mortensen

(1903, Ingolf Ech., pt. 1, pi. X, fig. 4). Colour of test and

small sjDines yellow-brown.

South Victoria Land, off Coulinaii Island, 100 fuis. Dlfscovcrij

coll. 2 specimens.

The two individuals are of the same size and apiJcarance.

At first glance they remind one of Eurocidaris geliberti Koehler,

but the abactinalsystem and the oral spines are too different

to permit any confusion with that species. The huge swollen

muscles of the primary spines may owe their striking ai^pear-

ance to some treatment received by the sjiecimens when
collected or preserved, but the indications are that these

muscles are exceptionally well developed.
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3. Austrocidaris nutrix.

Cidarln tuilri.i- \\'v\ille 'I'liotiison. ISTfi. .loui'. Linn. Soc, 13, p. 62.

Anstrocidaris nutrix H. L. Clark, 1907. Bull. M.C'.Z., 51,

p. 213. Mortensen, 1909. Deutsch. Siidpolar-Exp. Ech.,

pi. IV, figs. 5 and 6. pi. VI, figs. 2, 4-9, 11 and 12 (as Eiiro-

cldaris nutrix).

Test flattened ; priniary spines not flat ; secondary spines

club-shaped ; abaotinal system large, but ocular plates

usually exsert.

28 specimens from the following localities : Challenger St. 147.

west of the Crozet Islands, 1.600 fms., globigerina ooze ;

Kerguelen Island, 25 fms. ; Korguelen, Royal Sound ; Ker-

guelen, Christmas Harbour ; Kerguelen, Balfovu' Bay ;

Kerguelen, Betsy Cove ; Challenger St. 150, west of Heard
Island, 150 fms., rock ; Challenger St. 151, off Heard Island,

75 fms., mud ; Challenger St. 156, Antarctic Ocean, 1,975 fms.,

diatom ooze. Nearly all these specimens were labelled

A. cnnaliculdta.

The specimens from Stations 147 and 156 are much too

young to identify properly. The 9 specimens from St. 150 and
2 from Christmas Harbt)ur. 12(1 fms., have very long spines

;

oni- specimen 14 mm. in diameter lias ])rimaries 37 mm. long.

These remind one of the lf)ng-spined variety of A. canalicuJata

taken at Challenger St. 320. The specimen from Balfour Bay
is very fine and still carries young on the peristome.

4. Austrocidaris platyacantha sp. nov. Plate II, fig. 1.

Test somewhat flattened, 43 mm. in diameter and 23 mm.
high. Abactinal system 24 mm. across, with oculars III and
IV insert but I, II and V slightly exsert. In another smaller

specimen all the oculars are fully insert, and it is probable

that tliis is the usual condition. Actinostome about 20 mm.
across. Coronal plates 7 or 8 in each column ; at ambitus
there are about 5 ambulacral plates to each interambulacral.

Ambulacra not quite 5 mm. wide, fully covered with tubercles,

eacli ])late having 2 or 3 tubercles. Interantbulacra about

21 mm. wide, each plate with numerous close-set miliary

tubercles ; but there is a distinct bare line over 1 mm. wide in

the median area. Ambulacral pores close together, but not

at all in contact or united in any way, nor is either (me divided

or even apparently so ; they are thus quite as usual in the

genus. CJenital jiores large and conspicuous. Primary spines

mostly broken or fallen oil. notable for the excessive flattening,

and in man^• cases widening at the tip ; the longest is 70 mm.,
with the flat tip (J mm. wide ; another is 10 mm. wide at the tip.

In (me of the paratypcs, many of the primaries have 2-5 con-

spicuous teeth or thorns, on each side, close to the base.

Secondary spines club-sha]ied m itli very thick tips. Actinal

primaries somewhat dagger-shaped, but not c()ns])icuously so.
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Pedicellariae fairly common, but all of one kind—globiferous,

without end tooth, much like those of A. nutri.r.

Colour of test and .small spines more or less dark brown
;

jDrimaries purple at base, paler distally, nearly white at tip.

5 specimens from Antarctic Seas, 4 from South of Balleny

Island (Terra N(n-(i), and 1 from Coidman Island, 100 fms.

(Discoveri/). Of the Terra Nova specimens one was labelled
' Notocidaris mortenseni ' and three ' ? Clenocidaris perrieri '.

The Discover!/ specimen is one of the group of Cidarids which
Bell named ' Cidaris canaliculaia. '.

For the holotyiJe of this fine species I have selected one of

the Terra Nova specimens, and this is the one figured (PI. II,

fig. 1). It is only 27 mm. in diameter by 16 mm. high, but
it has more of the remarkable primaries still attached to the

test than any of the other sjjecimens ; the best of these

primaries is 65 mm. long by 12 mm. across the tip. The
largest sj^ecimen is the one selected for description. The
smallest is only 17 mm. by 9, with its largest primary spine

35 by 5-5 mm. The Discovery specimen is 23 mm. by 12
;

its largest primaries are 45 mm. long, 5-6 mm. wide and only

1 mm. thick at tip.

The extraordinary sj^ines remind one at once of Cidaris
' hlakei, but they are not so fan-shaped as in that sjjecies. Not
all the primaries are widened to the extreme, but all the fully

developed ujjper ones are at least flattened and 2 or 3 mm. wide
near the tip.

10. CENTROCIDARIS.

A. Agassiz, 1904. Mem. M.C.Z., 31, p. 32.

Type, Goniocidaris doederleini A. Agassiz, 189S. Bull.

M.C.Z., 32, p. 73.

Test very flat ; ambulacra very wide, 0-50-0-55 of interam-

bulacra.

1. Centrocidaris doederleini.

fioniocidaris doederleini A. Agassiz, 1898. Bull. M.C.Z., 32, p. 73.

Centrocidaris doederleini A. Agassiz, 1904. Mem. M.C'.Z.. 31,

p. 33, pi. XIV, figs. 1 and 2.

1 specimen from Albatross St. 4,642, Galapagos Islands, off

Hood Island, 300 fms.

This is a small but typical example collected by the Albatross

in 1004 on a bottom of broken shells and globigerina ooze.

11. GONIOCIDARIS.

Agassiz and Desor, 1846. Ann. Sci. Nat. (3). 6, p. 337.

Type, Cidarites geranioides Lamarck. 1S16. Anim. s. Vert.,

3, p". 56.

Ambulacra wide ; median interambulacral areas more or

less bare and sunken, especially at angles of coronal ; size

relatively large ; test and spines coarse and stout.
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1. Goniocidaris geranioides.

Ciddi-ilis yinniii/ii/cs Lamarck. ISlfi. Anim. s. Vert.. 3, p. 56.

(loniocidari'^ (/enmloides Agassiz and Desor. 1846. Ann. Sci.

Nat. (3). (B, p. 337. A. Agassiz, 1873. Rev. Ech.. pt. 3, pi. I g.

tigs. 3 and 4.

Tubercles numerous ; bare areas confined to horizontal

sutures, near inner end : abactinal system almost uniformly

covered with tubercles.

27 speeimeiLS, of whicli 3 are without locality labels. The
following localities are repi-esented :

' South Seas '
; Van

Diemen's Land ; Tasmania; Challenger St. 162, Bass Straits,

off East Moncoeur Island, 38-40 fms. Many of these speci-

mens were labelled (i. Iiiharia, and several were labelled

O. qii{ti/i.

A careful comparison of ty|)ical specimens of G. tuharia and
G. geranioides as defined in my paper on the C'idaridae (1907,

Bull. M.C.Z.. 56, p. 197), led me to consider them as distinct

species, but now, after examining nearly five hundred speci-

mens of the two forms, I find that they intergrade completely,

])articularly in Bass Straits. Of the 20 specimens taken by the

Challenger at her St. 162, 13 are referable to G. ttiharia and 7

to G. geranioides. The latter form seems to be characteristic of

Tasmanian waters, but I have not seen specimens from New
South Wales or fnnn West Australia, where typical G. luharia

is very common.
It is certain beyond question that no type of lirimarv spine

is correlated with the test characters of either form. Both are

extremely variable and either may have long, slender, only

slightly thorny spines, or short, stout, extremely thorny
spines, or any intermediate stage. So far I have not been
able to correlate the spine characters with any factor such as

age, locality, dejith of water or character of bottom.

The largest specimen of typical G. geranioides in the British

Museum is 47 mm. in diameter and has 11 coronal plates in

a column.

la. G. geranioides var. tubaria.

Cidnrite.H tubaria Lamarck. 1816. Anim. s. Vert.. 3, p. 57.

fUmiofidari.st uharia Liitken, 1864. Bidr. Kundsk. Ech.. p. 137.

H. L. Clark. 1907. Bull. M.C.Z.. 51, pi. X. tig. 5 and pi. XL
Tuberculation much less general than in typical (t. gera-

nioides : median areas conspicuously sunken and bare.

82 specimens, of which 17 are without locality labels. The
localities represented are : New South Wales. Port .lackson ;

Bass Strait.s ; Tasmania ; Challenger St. 161. Victoria, entrance

to Port Phillip, 38 fms. ; Challev.ger St. 162. Bass Straits, off

East Moncanu' Island, 38-40 fms. ; Victoria, I'ort Phillip ;

Victoria. Port Phillip Heads ; South Australia ; South
Australia. Port Adelaide ; West Australia, King Cieorge's

Sound ; West .Australia, Freemantle ; North-west Australia.
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There are also 2 specimens labelled ' Mauritius ', an obvious
error. iSeveral of the above specimens were labelled Gonio-
cidaris qiioip, 2 were labelled G. ccmaliferus, and many were
labelled G. geranioides.

This excellent series reveals the great diversity shown by
this common Australian sea-urchin, especially in the primary
spines. The largest si^ecimens are 55 mm. in diameter, and
may have as many as 13 coronal plates in a column ; the

abactinal system is only 20 mm. across, and the actinostome
is even smaller. Three specimens from an miknown locality

have the tests 35-40 mm. in diameter and remarkably flat-

tened: the upper primary spines are only 15-20 mm. long,

with tips 6-8 mm. across. Another reiiiarkable specimen
from an unknown locality has genitals 2 and 3 fused together

to form the madreporite. thus excluding ocular III from the

peri]jroct. although the other four oculai's are fully insert.

2. Goniocidaris umbraculum.

Hutton. 1878. Trans. N.Z. Inst., 11, p. 306. H. L. Clark, 1907.

Bull. M.C.Z.. 51, pi. X, flgs. 3 and 4. Mortensen. 1922.

Vid. Mcdd., 73, pi. VI, figs. 1 and 2.

Similar to G. tubaria, but smaller ; abactinal system
smaller than actinostome ; coronal plates with tubercles

rather large and of nearly uniform size.

1 specimen from New Zealand, .Stewart Island.

This is a very fine specimen, 22 mm. in diameter, showing
well the distinctive characters of the New Zealand repre-

sentative of G. gerntiioidps.

12. DISCOCIDARIS.

Doderlein. 1885. Areli. f. Naturg.. 51 (1). p. 80.

Type, Discocidaris {Cklaris) mikado Doderlein, 1885. Arch,

f. Naturg., 51 (1). p. 80.

Size small ; test and spines rather delicate ; median ambu-
lacra! and interambulacral areas usually not bare and sunken.

1. Discocidaris biserialis.

Stephanocidaris hiserialis Dcklerlein, 1885. Arch. f. Naturg., 51 (1),

p. 79. 1887, Jap. Seeigel, pi. V (as Goniocidaris biserialis).

Test low
;

primary spines with relatively few, Jong and
stout thorns, but otherwise smooth.

9 specimens from -Japan, of which 4 are from Misaki (Insole),

and 2 from the Sagami Sea, 35° 7' N.. 139" 44' E., 2 fms.

{Oirston).

This is a very satisfactory series of this well-marked species.

Small specimens of D. biserialis might be confused with

D. dypeaia, but the more or less olive-green coloration and
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the interambulacral secondaries being darkest at the base, are

very characteristic features. Of course, the primary spines

are a distinctive feature of normal adults.

2. Discocidaxis clypeata.

Goniucidaris di/pcula Dodeik-iii. 1885. Arch. f. Naturg., 51 (1).

p. 82. 1887, Jap. Seeigel, pi. VI.
Discocidarift cli/pealn Mortensen, 1003. Ingolf Y.c\\., pt. 1, p. 2!).

Small ; coronal ])lates 6-S, each with but few tubercles :

median areas more or less bare
;
primary spines quite hirsute,

at least near base, where there is usually an ex])anded ' guard '.

4 specimens from Japan, Misaki {/n.wle).

These jiretty little Echinoids are 12-16 mm. in diameter,
with some diversity in height ; the highest is 15x11 mm. There
is a tinge of red on the jnimary s])ines in 2 of the specimens.
All have very slender primaries, quite hirsute at least near
base, and with an exjianded ' guard ' there as in D. mikado.
None of the specimens has the expanded clyjieate tips to the
abactinal primaries, the feature from ^\•hich the species derived
its name. The bare ambulacral and interambulacral median
areas are well marked. (Uobiferous jiedicellariae are usually
conspicuous. Secondary spines not numerous, but well

developed and with wicle tips.

3. Discocidaxis florigera.

donlochldris /lorigera A. Agassiz, 1881. C'hallenqer Ech., p. 46,

pi. I, tigs. 7-20.

Primary spines very diverse ; colour very light, abactinal

system usually tinged with green ; secondary sjiines slender,

not peculiar.

4 specimens, 2 from Challenger St. 192, near the Kei Islands,

129 fms., mud ; and 2 from Challenger St. 204, Philippine
Islands, east of Mindoro, 100-115 fms., mud.

The examination of this material was of particular interest

to me because Mortensen (1903, Ingolf Ech.) selected one of

the sjiecimens from St. 192 as the type of a new species, and
even a new genus, which he named Schizocidaris assimilis

;

he also considers the specimens from St. 204, figured in
' Challenger Echini ', pi. I, fig. 7, as representing a new species,

which he terms Discocidaris serraia. The single specimen from
St. 192 which is thus left to be the type of D. florigera is

a beauty, 24 mm. in diameter, 17 mm. high, with 6 or 7 coronal

i:)lates in each column ; the primary spines are extraordinary
;

one of those on the uppermost plate is only 15 mm. long but
is 12 mm. across the expanded top, and one of those on the
next plate below is 57 mm. long and not at all exiianded.

The periproct, genital jjlates and ambulacra, abactinally,

are distinctly greenish, and the primary spines are pinkish
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or A\hitt^ spotted- with i)ink. The test and small spines are

nearly white. This is i)robably the specimen represented on
pi. I, fig. 12, of the Challenger Report.

The 2 tyi^es of Mortensen's D. serrata diifer from tyijical

D. forigera in the absence of expanded spines, but the abac-

tinal system is greenish, and the secondary spines are as in

D. fiorigera. The two specimens differ from each other in the

degree to which the median ambidacral area is ^ndcned and
bare ; one shows little trace of a midambulacral bare line, but
the other is more like D. assimilis in this respect. I feel

satisfied that these sj^ecimens should be referred to D. forigera.

The sjoecimen called S. assimilis by Mortensen has the

greenish abactinal system of D. forigera, but the median line

of each ambulacrum is barer than in the type of that species.

The difference, however, is very slight, and I think there is

no doubt that this sea-urchin should be referred to D.florigera.

I made no re-examination of the pedicellariae, but I may
call attention to the facts that true globiferous pedicellariae

were found only on the tyjie of D. fiorigera, and that there is

no essential difference in the jjedicellariae supjDosed to be

characteristic of Schizocidaris and the small globiferous pedi-

cellariae of D. fiorigera. It must be borne in mind that

Mortensen's fig. 25, pi. X, is much more highly magnified than
fig. 29.

I cannot fuid any differences between D. fiorigera and
D. clyjieata which can be relied on to distinguish them from
each other. The coloration and the rather sjiarsely, but very

coarsely, thorny spines of D. biserialis serve to distinguish all

sjoecimens of that species, excejit very young ones, and the

spherical or ellipsoidal miliary sjaines abundant on the median
ambulacral and interambulacral areas of D. mikado are an
excellent and very constant character by A\'hich that species

may be recognized, even when quite small. But when one

attempts to distinguish D. clypeata fi-om D. fiorigera the

difficulties multiply. As a rule, the jirimaries in D. clypeata

are more or less hirsute, at least near the base, and when fully

developed have a consiaicuous, more or less circular, plate or
' guard ' at the base, as often in D. mikado ; indeed, the

primary sjaines of D. clypeata are essentially like those of

D. mikado. In D. fiorigera the iirimaries are usually not hirsute

and the guard is lacking, but unfortunately this is by no
means always true, and some spines may be found that cannot
fairly be distinguished from those of D. clypeata. I am of the

ojiinion that the two forms are identical, but until I have seen

more East Indian material of Discocidaris I shall not unite

them.
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4. Discocidai-is mikado.

])lsa,rhlnri'< {(.'idaris) mikado Dodcrlein, 188.1 Arcli i Natures
51 (1), p. 80. 1887, Jap. Secigcl, ])). Ml.

^''

C\)loiir white or very light
; ])ri.nar\' .spines diverse :

secondaries very small, sj)herical or ellipsoidal.
Kt specimens from .lapan, Misakl (/nsole).

This is a most interesting series, the smallest 12 mm in
diameter and 7 mm. high, the largest, 22x17 mm Onlv
.i specimens (2 small and 1 large) show the dorsal clvpeate
spim.s, hut the ]irimaries are in general nuu'h as in IJ. chnmi/a
In ,i small specimens the ))rimaries are distinctly reddi.sh.

13. CTENOCIDARIS.
Mortensen, 1010. Swedish South Polar Exp. Ech., p. 3.

Type. Ctenocidaris speciosa Mortensen. 1910. S\^•edish South
I'olar l!ixp. Ech., jJ. 4.

Ambulacral pores small, close together, often more or less
.yoked by a notch or pit ; oral spines verv coarsely and con-
s])icuously serrate.

"

1. Ctenocidaris perrieri.

Koehler 1912. Deux. Exp. Ant. Franc. Eclnnodcrmcs. p. LIO
pi. Xll, figs. 4-8. '

Genital plates little if any wider than long: primarv spineslong and very thorny. ' ^

7 specimens from Antarctic Seas, South Victoria Land andeastward Localities represented are : Ross Sea, 158 fms
(Terra Nova); East end of Barrier, 100 fms. {Discover»UWinter Quarters, lOt) fms. (Discovery). Of the Terra Nova
specimens, 1 was labelled simplv ' Cidwis '

; the other '> were
^^^med Nofocidaris >,>orle>mni. The Discover'/ specimenswere labelled Cidarls canaliculata.

^

There is enough difference between the larger and smaller
specimens of this .series to make one hesitate about namincr
them all r. perneri. but I believe that the differences are due
to age. Ihe Terra ^ ova specimens are verv fine ; the lar<^est
is 50 mm in diameter, 3.3 mm. high, and has primarv spfnes
100 mm. long but only 3-5 mm. in diameter. The Discovery
s]ieciniens are much smaller and 2 at least appear to be voun^
IJie i)rimary spines are very slender and are more or less pur"phsh basally. especially on the neck : these, I think, mav be
youthful traits.

Although the localities where C. j^errieri was oricrinallv
taken he nearly 120° to the east, I cannot find anv satisf'actor;-
reasons for not calling the present series bv that name ()f
eoursc it i.s possibl,> that actual comparison of specimens n'light
lead to a diftcrent conclusion. ^

d2
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2. Ctenocidaris speciosa.

:\Ioitcnson, llllO. Swedish .South Polar Exp. Ecli.. p. 4, pi. III.

ligs. 1 and 2, pi. IV, figs. 1-3.

Genital plates mueh -wider than long
;

])rimarv spines of

moderate length and nearly smooth.

18 specimens from the following localities: South C4eorgia,

oft Larsen Point, 50 fms. ; South Victoria Land, off Coulman
Island, 100 fms. ; south of Balleny Islands. 200 fms. The
specimens from off Coulman Island are labelled Goniocirlnrifi

can(dicul(tt(i, wjiile those from south of Balleny Islands are

named Xotocidaris mortenseni.

All these specimens are young, the largest only 30 mm. in

diameter. Mueh of Mortensen's original material came from
South Georgia, and the present specimens from there ans^^•er

well to his description. The sjiecimens from the South
Victoria Land region show some differences, but I find none
which would warrant separating them in any way.

14. APOROCIDARIS.

A. Agassiz and H. L. Clark, 1907. ilem. :\I.C.Z., 34, p. .36.

Type. Porocidaris miUeri A. Agassiz, 1898. Bull. M.C.Z.,

32, p. 74.

Abactinal system very large, 0-60-0-70 of test diameter
;

ambulacral plates few, seldom more than 30 in a column.

1. Aporocidaris antarctica.

Mortensen, 1909. Deutsch. Siidpolar-Exp. Ech., p. 2.5, pi. Ill,

figs. 5 and 7, pi. V, figs. 9-11.

Test very flat
;
primary spines long and smooth.

2 specimens from Challenger St. 156, 62° 26' S., 95° 44' E.,

1.975 fms., diatom ooze. Labelled Go7iiocidaris canalicidatfi.

Mortensen (1903, Ingolf Ech., jDt. 1, p. 27) has already

recorded his opinion that the sjjecimens from Challenger

St. 156, listed by Agassiz as Goniocidaris canaliculata, are not

that species, but are related to Koehler's Porocidaris incerta.

In this I think he is correct, and I consider that, in spite of

their rather poor condition, they agree well with his descrii^-

tion of A. antarctica, a si^ecies described in great detail from

the same region as the ChaJlenger sjiecimens. These are 13

and 15 mm. in diameter.

2. Aporocidaris milleri.

Porocidaris milleri A. Agassiz, 1898. Bull. M.C.Z., 32, p. 74.

1904, Mem. M.C.Z.. 31, pi. VI.

Aporocidaris milleri A. Agassiz and Clark, 1907. Mem. M.C.Z., 34,

p. 37.

Test moderately flattened
; i^rimar}- sj)ines long and slender,

but quite rough.
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1 ,spociiiK-ii from Albalro.s,s St. 4,647, 4^ 31' S., 87" 42' 3U" \V.,

2,U05 fills., very light grey globigcrina ooze.

This is a good and tyjncal exain})lc of the s})ecies.

15. ACANTHOCIDARIS.

Mortensen, 19U3. I imjoIJ' E<:h., pt. 1, p. 21.

Typo, Cidaris carcatispinis Bell, 181)3. Trans. Zuul. .Soc.

London, 13, \). 303.

Priman' sijines long and sinootii, tapering, often distinctly

eur\etl ; collar about one-tiftli of length of s2)inc.

1. Acanthocidaxis curvatispinis.

Ci<l(iri-i cin-niiispini-s Bell, 1893. Trau.s. Zool. .Soc. London, 13,

p. 303, pi. XXXVlll.
Acunthocidarin curvatisjiinin Mortensen, l'JU3. IiujoIJ' Ei:h., pt. 1,

p. 29.

Primaries reddish or brownish, with collar light and un-

spotted ; secondaries cream-colour or yellowish.

1 specimen from Mauritius.

This is the holotype of this very remarkable sjjecies, and is,

I believe, still unique. It was not considered advisable to

l)artially clean the test for examination, as there is no question

as to the status of either genus or sjjccies.

16. HISTOCIDARIS.

Mortensen, 1903. IiujoIfEch., pt. 1, p. 22.

TviX', Porocidaris elegans A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 198.

No globiferous pedicellariae of any kind
; i^rimary s^jines

long, straight, usually cylindrical, white, often shining

;

collar cok)urcd.

1. Histocidaris elegans.

Porocidaris elegans A. Agassiz, 1879. J'roc. Amer. Acad., 14,

p. 198. 1881, Challemjer Eeli.. pi. 111.

Histocidaris elegans yioTtenacn, 1903. /MyoZ/'Ecli., ])t. 1, p. 30.

Abactinal system about half of test diameter : pedicellariae

\\ ith 3 \'alves
;

primaries rather slender ; collar of jjrimaries

light brown.

8 specimens from off Sydney, N.S.W., 3 of which are from
Challenger .St. 164 b, 410 fms.

This species is now the best-loiown member of the genus,

ranging from the Philippines to Bass Straits and westward to

the African coast. .Specific limits in the genus are as yet very

indefinite and much more material is needed. The present
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scries of 8 speeiau'iis is too homogeneous a lot to throw any
new light on the subject.

2. Histocidaris purpurata.

Porociiliiris /iiirpin-iihi \\'vville Thomson, 1872. Ann. Mag. Nat.
Hist. (4), 10, p. 302. "1874, Phil. Trans. R. 8., 164 (2), pi. LIX.

Histocidaris purpur(tta H. L. Clark, 1916. Endeavour Ecli., p. 106.

Pedicellariae with only 2 valves
;
primaries relativel}"- stout,

often swollen near base.

4 specimens, 2 without exact locality [Porcupini'.) and 2 from
off south-western Ireland, 610-680 fms., and 666-778 fms.

[Irish Fishery Board).

The specimens from oif south-western Ireland are very fine

examples, and the two without locality are undoubtedly
Wyville Thomson's types. In his original paper (1872)

Thomson says they (4 specimens) were taken in " 500-600 fms.

off the Butt of the Lews ', while in his final report he

gives the locality as ' about 100 miles to the north of the

Hebrides '. Of the 4 specimens only 2 are now in the British

Museum, a bare test and a fine individual with spines ; the

latter is the type of Mortensen's variety taUsmani, which it is

now agreed is not valid.

Order 2 DIADEMATOIDA, Duncan.

Test regular
;

peri])roct abactinal, opposite mouth
;

2 columns of plates (usually compound) in each ambulacrum
and 2 in each interambulacrum

;
jicristomal gills and sphae-

ridia present.

Suborder 1. AULODOXTA, Jackson.

Teeth grooved
;
primary tubercles 2)erforate ; ejiiph^'ses of

lantern narrow.

Family 1. A8PID0DIADEMATIDAE, Duncan.

Auibulacral j^lates simple ; corcmal jilates thin ; oculars

large and all insert
;
periproct leathery, only partially plated.

This little family is represented in the Museum by 16 sjJeci-

mens, mostly small. Although adults are generally easy to

recognize, young ones present much difficulty, so that it has

not been possible to identify satisfactorily all of the 16 in this

series.

1. ASPIDODIADEMA.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 199.

Tvpe, Aspidodiaclema tonswm A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 199.
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Distinct primary tubercles present in actinal part of
ambulacra.

1. Aspidodiadema nicobaricum.

J)<Ml(.rloin. lilOl. Zool. Any.., 24, p. i>l. I!)0(j, VnldUia Ech.,
pi. XX, tigs. 1-1 b.

Ambulacra broad
; few miliaries on buccal plates ; test

more or less purple actinal ly ; primary spines purplish.

2 .specimens from Challenger St. 170, off Kermadec Islands,
()30 fms., rocks. These were labelled Aspidodiadema tonsum.

These specimens are young, and the characteristic violet
colour is evident only on the jjeristome : but the rather broad
ambulacra, and especially the fewness of the tubercles (and
spines) on the buccal plates, satisfy me that they should be
referred to this s])ecies.

2. Aspidodiadema tonsum.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. VM. 1881, Chulhmicr
Ech., pi. VIII, figs. 1-9.

Ambulacra narrow
; miliary tubercles on buccal plates

numerous
; anal plates densely coveretl with s])ines

;
primary

spines purplish.

3 specimens, 1 without locality, 1 from the Philippine Islands,
off Cebu, 100 fms. (Challenger), and 1 said to be from
Brazil, off Macio, 1,700 fms. {Challenger).

The specimen from off CVbu is a good example of the species.
The one said to be from Macio is verv similai', and I feel sure
that it did not come from the Atlantic Ocean.

2, PLESIODIADEMA.

Pomel, 1883. Class. Motii. Ech., p. 106.

Ty])e, A.'<pi(lodiadema microtuberculatum A. Agassiz, 1879.
Proc. Amer. Acad.. 14, ]). 199.

No primary tubercles jjresent in ambulacra anywhere.

1. Plesiodiadema antillarum.

A,ipid.udi(idaiia uiillllannn A. Agassiz, 1880. Bull. II.C.Z., 8, p. 73.
1883, Mem. M.C.Z., 10, No. 1, pi. IX.

Anal system with numerous small plates ; ambulacra not
very wide

; size small
; and)ulacral plates with 1-3 tubercles

on each, 1 tubercle on ever^- second or third i)late larger than
the others.

8 specimens from the following localities : St. 29, Gulf of
Mexico, 95.5 fms. (Blake) ; Brazil, off Macio, 1,700 fms.
{Challenger)

; St. 122, off eastern Brazil, 356 fms. (Challenger).
The specimens from Brazil were all labelled Aspidodiadema
microtuberculatum.
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The speeiinen from Challenger St. 122 is very young, and

hence its identity is by no means certain. Those from off

Macio, one of which is laare, are 10-13 mm. in diameter ; the

two Blake specimens are young and their specific characters

are not yet very well marked.

2. Plesiodiadema globulosum.

Dermatodiadema globidosum A. Agassiz, 1898. Bull. M.C.Z., 32,

p. 76. 1904, Mem. M.C.Z., 31, pi. XXIV, figs. 1-3.

Coronal plates few ; anal system with 5-8 larger plates at

centre ; test high ; ambulacra broad ; valves of pedicellariac

long and slender.

1 specimen from the coast of Chile [('hallenger), labelled Anpi-

dodiadema microtuberculatum.

This specimen lacks primaries ; it is 26 mm. in diameter

by 19 mm. high, and is evident!}' a P. globulosum.

3. Plesiodiadema microtuberculatum.

Aspldodiadema tnicrotubercidatiim A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 199. 1881, Challenger Ech., pi. VIII, figs. 10-16.

Plesiodiadema microtuberculatum Pomel, 1883. Class. Meth. Ech.,

p. 106.

Coronal plates few ; anal system with numerous small

plates ',
ambulacral plates numerous ; buccal plates with

spines.

2 specimens from Challenger iSt. 134, north-west of Tristan da
Cunha, 2,025 fms., globlgerina ooze.

One of these specimens, 11 mm. in diameter, is in good con-

dition. It is not very tyiMcal of the sijecies, for the anal

plates are few and in a single ring, as in P. globulosum, and
there are only 3 or 4 ambulacral plates to each interambu-
lacral at the ambitus. The identification is thus not beyond
question.

Family 2. DIADEMATIDAE, Peters.

Ambulacral jjlates compound ; coronal plates usually more
or less imbricate ; base of corona resorbed

; i^prii^tome not
plated.

The series of specimens belonging to this family is not

extensive, rather more than 200, but of the 18 species, 2 are

here described for the fii'st time, and several others are rare

and incompletely known. The genus Coenopedma is included

in this family, as no characters have been found that warrant
its being placed elsewhere. Its close relationship to Centro-

stephanus I have discussed previously (1912, Mem. M.C.Z., 34,

J). 213), and examination of further material has convinced

me that these two genera should be placed in theDiadematidae.
The solidity of the spines in Coenopedma distinguishes it



DIADEMATIDAE 41

easily from Ceniro!<tephnnus. but both Astropyga and Chaeio-

diadcma, well-known genera of Diatleniatidae, have spines

whieh are virtually solid. The family Pedinidae may be re-

tained for eertain extinet genera, but I am not j^repared to

offer any suggestions as to its limits.

The question of the j)roi)er name to use for the present

family is a difficult one. By all recognized codes of nomen-
clature the name Diadema cannot be used for sea-urchins,

and Centrechlnus (Jackson) is the i)ro])er name for the genus

so-called. The names ('e»trechini(.s and Centrechinidae should

therefore be used instead of Diadema and Diadematidae. But
Diadema has been used for a century without any interruption

(till 1912) or confusion, for the tropical sea-urchins with long,

black, hollo\\', poisonous spines, and although it has also been

u.sed in other groups, this use has been intermittent and
relatively unimportant. Moreover, Diadema has become the

root for a large number of generic names among Echinoidea,

and has more or less imjDortant significance in showing
relationshijj. For these reasons such authorities as Mortensen
and Bather are strongly opiJosed to abandoning the name,
and propose to continue its use and to secure it a place on the

list of Nomina Conservanda authorized by the International

Congress of Zoologists. Under the circumstances, in deference

to tlieir judgement, I have decided to use the old name in

the jjresent Catalogue.

The family is not a large one, and the 10 genera of recent

species which it includes are easily recognized. All are

essentially warm-water forms, and the family as a whole is

very characteristic of tropical coral reefs. Xone of the genera

is confined to deep or even moderately dee]3 water, and few

of the species occur in water deeper than 200 fms. Nearly
all the well-known species grow to a large size, 75-125 mm. in

diameter or more, but most of the species known from only a

few specimens are much smaller. Leptodiadema is based on

a specimen only 9 mm. in diameter and Lissodiadema on
2 specimens of 10 and 22 mm. respectively. It is very probable

that adult specimens of these genera, ancl of the species known
only from individuals of similar size, will prove to be very

much larger.

1. DIADEMA.

(Jray, lS2o. Ann. Phil., 10, p. 426.

Type, Echinomelra selom Leske, 1778. Add. ad Klein,

p. 3(5.

Interambulacral primary spines rough, hollow
; test

moderately high, its vertical diameter 0-40 of horizontal or

more ; buccal i)Iates without spines ;
ambulacra narrower
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abactinally than at ambitus, with tow or no secondary
tubercles above midzone.

1. Diadema antillarum.

Cidari.^ (Diadetiia) uidillarum Phihppi, ISio. Arch. f. Naturg.,

11 (1), p. 355.

Diadema antillarum A. Agassiz, 1863. Bull. M.C.Z., 1, p. 19.

Nutting, 1895, Bull. Univ. Iowa, Lab. Nat. Hist. (3), p. 224,
unnumbered plate, tig. 1 (young Diadema, labelled Aspi-
dodiadema sp.).

Second series of jirimary tubercles begins on coronal plates

4, 5 or 6 ; abactinal system less than half diameter of peri-

stome
;

gill cuts deep and narrow ; small tubercles rather few.

10 specimens from the Danish West Indies, St. Thomas ;

St. Croix ; Fernando Noronha ; Ascension ; Canary Islands ;

Cape Verde Islands ; and St. Helena.

It would seem natural to refer the specimens from Ascension
to Mortensen's D. ascensionis (1909, Deutsch. Siidpolar-Exp.
Ech., p. 55), but I am unable to find any good ground for I'ecog-

nizing more than one species in the tropical Atlantic. Indeed,
without knowing the origin of the specimens, one would be
hard put to it to distinguish D. antiUarmn, D. mexicanum and
D. paucispinum from each other, with only museum specimens
in hand, and ijarticidarly if these were only half grown ; and
Mortensen's types of D. ascensionis are scarcely that ! All

of the British Museum material from Ascension, the Canaries,

the Cape Verdes and even from St. Helena appears to be
identical with the specimens from St. Thomas, St. Croix and
Fernando Noronha. I did not compare critically the tri-

dentate iJedicellariae of these specimens, for I should expect
them to show considerable diversitj^ ; and this I should not
consider of suflticient importance to regard as specific or even
varietal, though it were as great as that shown in Mortensen's
figures (1904, Dansk. Selsk. Skr. (7), 1, No. 1, pi. Ill, figs. 1,

7 and 20, and 1909, Deutsch. Siidpolar-Exp. Ech., pi. XVI,
figs. 17 and 22), unless correlated characters of test, spines or

coloration could be shown to exist.

2. Diadema mexicanum.

A. Agassiz. 1863. Bull. M.C.Z., 1, p. 20. (No satisfactory tigure

extant.)

Similar to D. antillanuii, but gill cuts shallow and A\itle
;

valves of tridentate pedicellariae compressed at base.

15 specimens from Acapulco, Gulf of California, and ' San
Francisco '. The last is doubtless an erroneous label, as the
species is not known from north of Mexico.

These specimens throw no light on the validity of the species

or its relation to the other members of the genus.
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3. Diadema savignyi.

.Micheiiii, 184.-). Jicv. Mag. Zool., p. If). H. L. Claik, 1021.

Carnegie lust. Mar. Biol. Papers, 10, pi. XVll, tigs. 1 and 2

(as Cenlrechinus savignyi).

Abactinal system larger than peristome ; no white any-

where, but a I'ed-purple tinge generally more or less evident,

espeeially orally.

11 specimens from Muscat, Mauritius, and Macclestield Bank,
35-40 fms.

These are all small, but one of the two from Museat may be

adult ; the other is a young one with banded spines. The
four from Mauritius are notable, for the tests, 25-35 mm. in

diameter, are very light eoloured (possibly bleached in some
way), and the primaries are white with violet-red bands.

Although they are very handsome, they are obviously young,
and are not typical representatives of this usually black

species. However, the blackest adults, when dry, generally

show more or less of a violet-red tinge. The specimens from
]\IaccI(>sficld Bank are too young for certain identification.

4. Diadema setosum.

Echino)netra setosa Leske, 1778. Add. ad Klein, p. 36.

Diadema setosa Gray, 1825. Ann. Phil., 10, p. 4. H. L. Clark,

1921. Carnegie Inst. Mar. Biol. Papers, 10, pi. XVll, tigs. 3

and 4 (as Cenfreckinus setosus).

Conspicuous white or light coloured spots present dorsally,

1 in each interambulacrum ; more or less white about mouth
;

second series of primary tubercles begins on seventh or eighth

coronal plate.

48 specimens, of which 7 are without locality labels. Locali-

ties represented are : ' Mediterranean '
; Gulf of Suez ; Gulf

of Akabah ; Gulf of Aden, Berbera ; Mauritius; .Seychelles ;

(iennan East Africa, Dar-es-Salaam ; Ceylon ; Singapore ;

Billiton ; Macclestield Bank, 36 fms. ; Japan, Misaki ; Japan,
Sagami Bay ; Java, Batavia, Edam Island ; Noith-western

Australia, Evans Bank, 12-15 fms. ; Baudin Island ; (Queens-

land, Port Molle ; South-west of the Tonga Islands, Minerva
Beefs.

The members of this large and heterogeneous series agre(^

in the })resence of white (or at least, liglit) sjiots in the inter-

ambulacra and a light colour (white ?) about the mouth ; in

all other respects there is notable diversity. There are some
jjcrplexing s^jccimens ; thus, 5 oi the specimens from Mauritius

show the white interambulacral spots ; but the big tridentate

pedicellariae have the valves broad as in D. savignyi ! This

is most disconcerting, but I think we must follow the colora-

tion rather than the pedicellariae in distinguishing the sjjecies

of Diadema. Another specimen from Mauritius, 47 mm. in

diameter, seems to be an albino, as there is little jjigment on
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the test ami none in the primary spines ; enough is present

in the interambulaera to make the characteristic white spots

evident. In contrast to this specimen is the one from Edam
Island, -which is very black, and has the ambulacral spots

2jale reddish rather than white ; this may be dne to staining

after the sjjecimen was collected. An example from Billiton

is notable for the green colour of the primaries, especially on
the ambulacra ; this unusual coloration has proved misleading

as the specimen is labelled Echinothrix diadema ! One of the

specimens without locality is remarkable for the flatness of

the test, 85 mm. in diameter but only 33 mm. high.

I have alreadv had occasion to comment on voung Dia-

demas from Sagami Bay (1908, Bull. M.C.Z., 51, p. 302), and
this additional material from Japan leaves me as perplexed

as ever. The smallest example is a lovely little violet and
yellow-green individual such as I described. The others (6)

are reddish and reddish-white in colour, with the primary
spines banded as usual in young Diademas ; the tests are

50-60 mm. in diameter, and the second series of interambu-
lacral tubercles begins on the 5tli or 6th coronal plate, not on
the 7th or 8th, as is usual in this sj^ecies. One of the specimens
shoA\s the interambidacral white spots clearly, but the others

indistinctly or not at all ; in all, however, the peristome is

reddish-white. No 2:)erfect tridentate ijedicellariae of normal
size were foinid, but one broken one and one very small one
had the valves narrow and compressed. I think it probable
that the Sagami Bay Diadema is an undescribed species, but
until adult specimens are procured it would be foolish to try

to separate it from D. setosum.

In addition to the Diademas already listetl the Museum
possesses 10 very young specimens that I am unable to assign

to any jjarticular species. Of these 6 are without locality
;

the other 4, from Muscat, Christmas Island, Macclesfield

Bank, and Rotuma are very jjrobabh' D. savigmji, but they
may be D. setosum.

2. ECHINOTHRIX.

Peters, 1853. Moiiatsb. Berlin Akad., p. 484.

Tyjje, Echinus calamaris Pallas, 1774. 8pic. Zool., 1,

fasc. 10, p. 31.

Primary spines rough, hollow ; no spines on buccal plates
;

ambulacra -with numerous secondaries above ambitus and
wider abactinally than in midzone.

1. Echinothrix calamaris.

Echinus adariutris Pallas, 1774. iSpic. Zool., 1, fasc. 10, j). 31.

EchinotJirix calamaris A. Agassiz, 1872. Rev. Ech., pt. 1, p. 119.

Doderlein, 1903. Deuksclir. Ges. Jena, 8, pi. LIX, fig. 9, pi.

LXIII, tig. 6.
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Intorainl)ulaeral primary spines fragile, the inner cavity
niore than half diameter of s])ine ; minute teeth covering
spines arranged in distinctly separated \\horls ; colour usually
black and white (larger spines) and yellow-green (ambulaeral
si)ines), very handsome ; but old individuals may become
dull and dark and lose their distinctive a]ipcarance."

20 specimens. Localities represented are : Mauritius ; Mal-
dive Islands, Minokoi (Gardiner) ; Andaman Islands ; East
Indies; Macclesfield Eank, 31-40 fms. ; Rotuma; Fiji
Islands, Kandavu ; Samoa. The specimens from Minokoi
and from Maccloslicld Bank ai'c yount;, and were labelled
AMropi/i/a radldid ; those from the Kast Indies and the
Andaman Islands and 1 from Mauritius were labelled Diaihma
.letosum ; 3 from Mauritius and 1 without locality w ere
labelled E. desorii. A fine specimen from Rotuma was labelled
E. Inrcdrinn.

The labelling of these specimens emphasizes well the
diversity of appearance. The big adults from ^Mauritius are
dull and dark-coloured, very different from typical E. raJa-
maris, and the specimen from Samoa is as dark as E. diadema,
but has the spines of E. calamaris. The specimen from
Kandavu is tyjMcal of E. calamaris at its best, when it is

certainly one of the loveliest of sea-urchins. The example
from Macclesfield Bank is only H) mm. in diameter: it is

notable for the conspicuous anal tube, which is white, from
the abundance of calcareous plates, but is also spotted with
brown : the bare abactinal interambulacral areas are ajiple-
green, and the interambulacral primaries are relatively huge,
pale lavender, indistinctly banded with reddish-browii. The
coloration of this individual is very unusual.

2. Echinothrix diadema.

Echinus diadema Linne. 1758. Syst. Nat., ed. 10, p. 664.
Echinothrix diadema Loven, 1887." Bih. Svensk. Vet.-Akad. Handl..

13 (4). No. 5, p. 137. A. Agassiz, 1873. Rev. Ech., pt. 3,
pi. Ill a, fig. 3.

Colour mostly black, with ambulaeral spines often rusty-red
or brown ; primarv spines rather solid, the internal cavity small.

17 specimens, of which 2 are bare and 2 are without locality
label. Localities represented are : Aden ; Mauritius ; Anda-
man Islands ; Christmas Island (Andrews) ; Ellice Islands,
Funafuti ; Rotuma ; Samoa. The specimen from Aden was
labelled Aslropyga radiata, and the 2 young ones from the
Andaman Islands were labelled Diadema seto.sum.

These specimens range from II to 110 mm. in diameter,
and show great diversity in the colour of the ])rimarv spines,
which ranges from uniformly black to a distinct bantling with
greenish and purplish. Young ones in particular show the
banding of the primaries very clearly. The relation between
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this sjiccios and E. calamaris is puzzling ; although typical

examples of the two are very unlike, in every considerable

series are some sjieeimens which are hard to place with con-

fidence. I feel very sure that the two species are quite

distinct and ordinarily breed true, but I know of no one
character by which they can constantly be distinguished.

It is possible that hybridization occurs, and that some of the

perplexing intermediates are to be explained thereby. In the

British ]\Iuseuni series the two young specimens of Echino-

fhri.r irom the Andaman Islands, labelled Diadema setosum,

here listed as E. diadema, are possible hybrids. The colour

is that of E. diadema, excejit that the ambulacral spines are

uniformly green as in E. ceilamaris. The interambulacral
primaries are quill-like as in E. calamaris, but they are not
banded.

3. ASTROPYGA.
Gray, 1825. Ann. Phil., 10, p. 426.

Type, Cidaris radiafa Leske, 1778. Add. ad Klein, p. 116.

Primary spines relatively short, rough, practically solid
;

actinal surface with normal ]irimary tubercles, poriferous

areas becoming wider at peristome.

1. Astropyga pulvinata.

Cidariles jndvi'iKitd Lamarck, 181G. Anim. s. Vert., 3, p. 59.

Astropyga pvlvinatn Agassiz and Desor, 1846. Ann. Sci. Nat. (.3),

6,' p. 345. A. Agassiz, 1873. Rev. Eeh., pt. 3, pi. Ilia,

fig. 4.

Columns of primary tubercles on actinal surface parallel with

midline of interambulacrum.

2 specimens, bare and without locality label.

These are large and typical examples of this Mexican and
Central Amei'ican, west coast, species. They are 112 and
123 mm. m diameter.

2. Astropyga radiata.

Cidaris radiata Leske, 1778. Add. ad Klein, p. 52.

Astropyga radiata Gray, 1825. Ann. Phil., 10, p. 4. Peters, 1855.

Abhandl. Akad. Berlin, ISbi, fig. 1 (as A. mossamhica).

Columns of j)rimary tubercles on actinal surface parallel

with margin of ambulacrum.

29 specimens, of which 4 are bare. Localities represented

are : British East Africa, Wasin Island, 10 fms. (Crossland)

;

German East Africa ; G.E.A., Dar-es-8alaam ; Mozambique ;

Natal ; Mauritius ; Seychelle Islands {Alert) ; iSeychellcs,

Praslin ((lardiner) ; Maldive Islands, Mulaku (Gardiner) ;

Andaman Islands ; Billiton ; Hawaiian Islands, ofl^ Honolulu,

18 fms. {Challenger). A young specimen from Wasin was
labelled Diadema saxatiU, and the Challenger specimens from
Honolulu were labelled A, pnlvinata.
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When the Cliallenger Echinoidea Avere .studied by Agas.siz,
the diflfcrencc between A. ptdvinata and A. radiaia was not
clear, and he referred tlie Hawaiian specimens to the Mexican
species. Nevertheless, they are evidently not A. 'jmlvinala,
and in all essentials the>' agree well witli A. radiata. Their
colour is very striking, reddish-white and red, much lighter
and more show\' than in specimens from the Indian Ocean.
This handsome coloration is ajiparcntly characteristic of the
Hawaiian form, as it is shown by all of the 1() specimens in the
Mu.seum of ('omjjarative Zocilogy known to l)e from Hawaiian
shoj-es. The sjjecimen from the Andaman Islands, onlv 25 mm.
in diaineter, has the test of the dee]i red colf)ur typical of
A. radiaia: but the spines are banded with jmle green and
pale red, so that the difference between this individual and
one of similar size from the Hawaiian Islands is one of degree
and not of kind. .Specimens from the eastern coast of Africa
are usually quite dark, especially when adult, and the banding
of the ])nmary sjiines is evident only ba.sally. The 2 sjiecimens
from AVasin are young and very iiandsome, but they are much
darker than those of similar size from Hawaii. The example
from Mozambicpie is oO mm. in diameter ; compared with
a Hawaiian s])ecimen f)f that size it is much duller and more
greenish, and has the tube-feet much more pigmented, making
the ])oriferous areas more conspicuous. The specimen from
Billiton is very dark, like those fi-om Africa. One of the
Mauritius specimens is greenish-yelloAv with no red ; although
its condition is very fine, I think the colour must have been
affected by preservation. The Alert specimen from the Sey-
chelles is the largest of the series and measures 105 mm. 'in

diam(>ter.

4. MICROPYGA.

A. Agassiz, 1870. Proc. Amer. Acad., 14, p. 200.

Type, Microjiyga fuherrulata A. Agassiz, 1S79. Proc Amer
Acad., 14, p. 200.

Primary spines short, rough but hollow
; test low, the

vertical diameter about one-third horizontal
; pores in

ambulacra distinctly biserial.

1. Micropyga nigra sp. nov. Pl.\te III, fig. 3. Pl.\te IV,
figs. 1 and 2.

Test 83 mm. in diameter, by 20 mm. (more or less) in height.
A.s the test was apparently "more or less flexible in life,^the
height of preserved specimens depends on the degree to which
they have been flattened. Test, esjieciallv the ambulacra,
very similar to that of M. tubercidata, but from above api)ear-
ing quite different, as there are very few secondary or miliary
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tuborcles and spinos on tlie abactinal plates, and those present

are relatively large. On a coronal j^late, near ambitus, in

addition to 5 primary tubercles there are about a dozen small

tubercles. In M. tuberculafa there are 30-40 such tubercles,

and these are particularly numerous at the outer end of the

plate, next to the ambulacrum, where, in M. nigra, there are

jiractically none. Pedicellariae and spicules as in M . tuber-

culata.

Colour very dark ; the whole abactinal surface, including

the spines, is so heavily pigmented as to l)e almost black.

Actinal surface and especially gills nearly, if not quite, as

black.

New Britain. 50-70 fms.
(
Willey). 2 specimens.

These specimens were identified by Bell as Asfropyga

elastica Studer, but Mortensen (1904, Dansk. Selsk. Skr. (7)", 1,

No. 1, p. 20) has stated definitely that they belong to Micro-

pyga, and he suggests that they are ]irobably M. violacea de

Meijere, a species that is even more heavily tuberculated

than M. tuberculafa.

2. Micropyga tuberculata.

A. Agassiz, 1870. Proc. Amcr. Acad., 14, p. 200. 1881, rhnllengrr

Ech., pi. VII.

Colour dull violet ; many small tubercles on abactinal

plates ; only 2 columns of primary tubercles in ambulacra.

12 specimens from the Challenger collection, taken at these

localities : Philippine Islands, off Cebu, 100 fms. ; St. 204,

12° 43' N., 122° 10' E., 100-115 fms., mud ; St. 209, 10° 10' N.,

123° 55' E., 95-100 fms., mud ; St. 219, 1° 50' S., 146° 42' E.,

150 fms., mud.

These specimens range in size from 26 to 120 mm. across

and are a splendid series. Oddly enough 5 of them, although

type material, are labelled Asfropyga radiata ; 4 others

are labelled Phormosoma. As St. 209 is not listed in the

Challenger Report as a station where Micropyga was taken,

it is probable that " 209 ' is a slip of the pen for 219.

In the Challenger Report, St. 174 is listed as a locality for

this species, but the specimen from that station labelled

Micropyga tuberculata is almost certainly not a Micropyga.

It is only 8 mm. in diameter, and seems to be a young Echino-

thurid, probably an Araeosoma.

There are 4 young Micropygas in the collection labelled

'Asfropyga yg.' or A. radiata, which may well be listed here,

but the species to which they belong is very doubtful. That
they are Micropygas is shown by the extraordinary tube-feet

of the abactinal side. Of these young individuals, 3 from

New Britain (2 from Blanche Bay) may be the young of

M. nigra, but they are so light-coloured that I do not like to
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assign them to that species. In two the test is red-violet

and the ])riniaries are banded ; in the smaller (8 mm. by
3) the primaries are 7-8 mm. long, pale green banded with
reddish ; in the lai'ger (26 x 11 mm.) the primaries are about
12 mm. long, violet, and seldom showing the bands. The
third specimen is 15 mm. in diameter, lacks the violet pig-

ment, and is pale reddish-brown with unhanded greenish
spines. It is hard to believe that tliese threes siiecimens
belong to a single species. The fourth young M icropyga,

22 mm. across, was taken in the Amirante Islands, 280 fms.,

by J. Stanley Gardiner. It shows no trace of green but is

whitish with violet shades ; the primaries tend to violet.

5. CHAETODIADEMA.
Mortensen, 1903. Vid. MedcL, p. 1.

Type, Chaefoch'arhma granulatum Mortensen, 1 !(),'}. Vid.

Med'd., p. 1.

Primaiy spines slender, rough, not very long, more or less

solid ; actinal surface with tubercles becoming small and
densely crowded near peristome

;
poriferous area at peristome

reduced to a single series of widely separated pore-pairs.

1. Chaetodiadema africanum.

H. L. Clark, 1924. S. Afr. Fish, and JIar. Biol. Snrv., Kept. 4,

Ech., No. 1, p. 2, pi. I.

Actinostome small, about three-fourths as large as abac-

tinal system ; colours light and dark brown ; 4 columns of

tubercles at ambitus in each interambulacrum ; pore-])airs

in an almost unbroken vertical series.

7 specimens from Natal : 2 from off the mouth of Tugela
River, 46-55 fms., and 5 from off Cape Natal, 48-54 fms.

All were labelled ' Astropyga yg.'

The two specimens from off the Tugela River are 24 and
34 mm. in diameter. They are nearly white orally, greenish

in midzone and pale reddish-brown abactinally ; tip of anal
tube, a spot on each genital, and lines of bare intcrambulacral

spaces, pink-lavender. Oral spines white, often reddish at

tip ; other S2:)ines pale green ; those of midzone may have
a broad pale red band occupying half the spine-length.

The 5 specimens from Cape Natal range from 11 to 30 mm.
in diameter. The smallest is pale apple-green, darkest

abactinally, with a jiale jiink-lavender spot on each genital.

The larger specimens are slightly less green ; the spot on the

genital is more conspicuous, and a broad line of the same
pink-lavender colour extends down each side of bare intcr-

ambulacral area.

These young urcluns are much greener and lighter than

n.M. SE.v-r. E
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the adults, and the abactinal coloured lines and spots are

very much lighter. But these lines and spots are arranged
as in C. africanum and not at all as in C. yranulatum, the onl^y

other species recorded from the African coast.

2. Chaetodiadema granulatum.

Moitenson. 19(1.3. Md. Medd.. p. 1. 1904, Dansk. Selsk. Skr. (7). 1,

No. 1. pi. L figs. 1. 3, 21, and 22.

In each intei^ambulacrum 10-12 columns of primary
tubercles ; most of actinal surface densely covered with
small tubercles and without primaries ; blue sjiots at sides of

interambulacra dorsally.

5 specimens, all voiino;. from the following localities : Borneo ;

Macclesfiild Baiik, 35-41 fms. ; St. 188. Arafura Sea. 28 fms.,

and St. 190. Arafura Sea, 49 fms., mud {Challenger). The
Challenger specimens \^•ere labelled Astropyga pvlvinata. but
have been correctly determined by Mortensen. The specimens
from Macclesfield Bank were labelled Astropyga radiata.

The smallest specimens, 13 and 19 mm. in diameter, are

from Macclesfield Bank : the largest specimen is from St. 188
;

this is 42 mm. in diameter, or rather less than half grown.

3. Chaetodiadema japonicum.

Mortensen. 1904. Dansk. Selsk. Skr. (7), 1, No. 1. p. 28. pi. II,

figs. 16 and 19.

In each interambulacrum G-8 columns of primary tubercles
;

actinal surface with many primary tubercles ; a blue line on
each side of interambulacrum dorsally.

2 specimens from Misaki, Japan, labelled Echinoihrix tur-

carum.

These are very fine specimens, 70 and 75 mm. in diameter.

6. CENTROSTEPHANUS.

Peters, 1855. Denk. Akad. Berlin f. 1854, p. 109.

Type, Diadema Jongispina Philippi, 1845. Arch. f. Naturg..

11 (1), p. 354.

Primary spines hollow ; buccal plates with numerous
sj)ines

;
globiferous pedicellariae present.

1. Centrostephanus asteriscus.

A. Agas.siz and H. L. Clark, 1907. Bull. M.C.Z.. 50, p. 237. 1908,

Mem. M.C.Z., 34, pi. LV, figs. 1-6, pi. LVIII, figs. 1-G.

Small ; red and white ; a -white star on abactinal system.

2 specimens from Macclesfield Bank, 35-40 fms., labelled

Diadema saxatile.

The larger of these is 9 mm. in diameter, about two-thirds

as large as the biggest of the original specimens. Both are in
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very good condition ; they show no characters by which they
may be distinguished from Hawaiian exam])les. The occur-

rence on ^Macclesfield Bank of what was supposed to be an
endemic Hawaiian s])ccies is worthy of special note.

2. Centrostephanus longispina.

Cldaris (Diade)na) lonyi.^pina Philippi, 1845. Arch. f. Naturp.,

11 (1), p. 354.

Ccnfro-ftrpfid /I II ^lonc/ispinu.'! Peters, 1855. Ahhandl. Akad. Berlin,

1854, p. Kill. G.C'hipcchia-Rispoli, 1906. Palacontogr. Italica,

12, pi. IV. tigs. 1-5.

Whitish lines present on abactinal side
;

primary spines

handed with yellowish -green and purple.

10 specimens, of which 3 arc without locality. Localities

represented are : France, Nice ; Italy, Naples ; Madeira (?) ;

' Indian Ocean '. The specimens from these last two locali-

ties arc labelled Diadema -selosiim and Diadeimi saxatllc

respectively.

It is not unlikely that the 3 small specimens from Madeira (?)

came from those islands. Although they are but 4-8 mm. in

diameter, -with primary spines 10-20 mm. long, they are

typical examples of this beautiful sea-urchin. The specimen
said to be from the ' Indian Ocean ' is 45 mm. in diameter
and has spines 70 mm. long. The actinostomal membrane
and buccal plates are lacking, but it appears to belong to this

species and doubtless came from the Mediterranean.

3. Centrostephanus rodgersii.

Thrkliodiadeina rodgersii A. Agassiz, 1863. Proc. Acad. Nat. Sci.

Philadelphia, p. 354.

Centrostephanus rodgersii A. Agassiz. 1872. Rev. Ech., pt. 1, p. 98.

1873, Rev. Ech., pt. 3, pi. Ill f, figs. 1-3.

Size very large, up to 100 mm. or more in diameter : colour
iniiform, deep reddish-pur])le ; in very young ones primaries

are banded with white.

17 specimens. Localities represented are : Queensland, Port
Denison ; New South Wales, Bondy Head ; N.S.W., near
Sydney ; N.S.W., Port Jackson. The specimen from Port
Denison is labelled Diadema setositm. and 4 small ones from
Port Jackson bear the surprising name Stro>i.gi/1ocentrotiis

erythrogranunits.

Most of these s]:)eeimens are very large typical examples,
but the one from Port Denison is only 21 mm. in diameter,
and has the primaries banded \\ith dull reddish and reddish-

white much as in young Diadetna savigiuii. Some specimens
from Port Jackson are a little larger than this, 27-28 mm. in

diameter, with the primaries 30-35 mm. long ; somi^ of them
are unicoloured. but others .still show the light bands.

e2
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4. Centrostephanus rubricingulus.

H. L. Clark, liU'l. Univ. IVwa Stud. Nat. Hist., 9, no. 5, p. 108,

pi. I.

Small primary spines on uppermost coronal plates with
brilliant rose-purjile (rhodamine) tips

;
primary spines banded.

1 specimen from the north coast of Porto Rico, 40-49 fms.

This is the second known specimen of the only West Indian
species of the genus. It is 10 mm. in diameter, a trifle smaller

than the holotype from Barbados, from which it differs in that

the red of the jirimary spines is distinctly a violet-red. The
small abactinal primary spines (on the uppermost plates

adjoining the genito-ocular ring), with their brilliant rhoda-

mine tips, are the most striking feature of this little urchin,

and taken in connexion with the spines on the buccal plates,

set it off sharply from young Diademas of similar size.

Though the specimen is in excellent condition, no globiferous

pedicellariac coidd be found.

7. COENOPEDINA.

A. Agassiz.. 1869. Bull. M.C.Z., 1, p. 256.

Tvpe, Coenopedlna cnhensis A. Agassiz. 1869. Bull. M.C.Z.,

1, p. 256.

Test firm and hard
;
periproct fully plated : primary spines

large, solid ; colours bright.

1. Coenopedina superba sp. nov. Plate V, figs. 1 and 2.

Test 35 mm. in diameter and 17 mm. high. Coronal plates

6 or 7 in each column, with rather few small tubercles. Ambu-
lacral plates 16 or 17 in each column, with only one secondary
tubercle on each. Abactinal system 15 mm. across, with the

periproct a trifle more than half of it ; ocular III with one
small sjaine close to the pore ; no spines or pedicellariac on the

other oculars. Genital plates much larger than, and comj^letely

excluding, all the oculars
;

pores large, just a little distal to

the centre : inner margins with 4 or 5 small spines and a few
pedicellariac, but otherwise the plates ai"e bare and smooth.
Periproct covered by very numerous small plates. Actino-

stome 15 mm. across, with the buccal plates moderately large

and carrying small spines as well as tridentate and ophice-

phalous pedicellariac ; many other plates in the buccal mem-
brane carry tridentate pedicellariac.

Primary spines 25-50 mm. long, their thickness 6-10 per
cent, of their length, blunt or truncate at tip. No globiferous

loedicellariae were found either in the holotype or in the
smaller specimens ; tridentate and ophicephalous are abun-
dant, but are not distinctive in any way.
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Colour of tost ro(klish-\vhitc abat'tinally, but the jKM'iproft

is pure white, as is the oral side of the test and the ])eristoine
;

uppermost ainbulaeral ])lates, an ill-defined area around the

ocular pore, and all the small sjjines are dull red ; orally some
of the snuill s])ines are more or less A\hite distally. Primary
spines ])ure white l)asally, becoming greenish distalh' ; some
are distinctly green-tipped. Tube-feet ]jure white orally, but
becoming dull pur})le abactinall}'. Pedicellariae pure white.

iSaya de Malha Banks, 150 fms. (Gardiner). 3 specimens.

The two paratyiDes are much smaller than the specimen just

described, 20 mm. in diameter by 11 mm. high ; on one the

])rimary spines are 17-27 mm. long, and in the other they
attain a length of 35 mm. Tll(^ coloration is surprisingly

tlitferent from that of the holotype, but is no doubt asso-

ciated with their youthfulness. In both the test and pedi-

cellariae are 2)ure white, but the small s])ines are green, antl

the ])rimaries, though white with a greenish tinge basalUj, are

banded with pale dull red. In the S2)eeimen with the shorter

spines each primary has one or two broad ill-defined bands,
but in the other the longer primaries have 3 bands of the dull

red. Apparently in this species, as in Diadema and in Centro-

stephatius rodgersii, the young have banded primaries, which
become unicoloured in the adult. But in Diadema and Centro-

.stejjhanuti the unicoloured condition is attained by increase of

]ngment, with consequent loss of the light areas, whereas in

Cocnopedina the pigmented areas disappear.

This beautiful sea-urchin apjjears to be more nearly related

to C. cubeiisis of the West Indies and Atlantic Ocean than to

C capensis or any of the Pacific species. The very stout
primary sjjines (banded in the young), the relatively larger

actinostome and the coloration set it apart easily from C.

cubensis, and even more readily from the other sj^ecies.

Family 3. ECHINOTHURIIDAE, Wyville Thomson.

Ambulacral plates comjDOund ; test flexible
;

primordial
interambulacral ])lates present

;
peristome fully plated with

series of ambulacral i)lates.

The collection of Eehinothurids, numbering over 140 s^joci-

mens of 24 species, is a fairly representative one. As much
of it has been studied by Agassiz and by Mortensen. there is

little new information to give. Some of the original Clialkmjcr

labels, as well as those of Agassiz, have been misplaced,

leaving some doubt as to the localities from which certain

specimens came and as to the names given to them by Agassiz.

Some of the criticisms of Agassiz's work made bv Mortensen
(1903, Inrjolf Ech., pt. 1, pp. 47-GO) may be due to this. The
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family is an unmistakable one, and the genera are fairly

distinct and easy to recognize ; but the species limits in most
of the genera, particularly Echinosoma and Araeosoma, are

very hazy.

1. PHORMOSOMA.
^^'yvilIc' Thomson. 1872. Proc. Roy. Soc. Edinlniif^h, 7, p. 617.

Type, Phormosoma placenin Wyvillc Thomson, 1872. Proc.

Roy. 8oc. Edinburgh, 7, p. 617.

Actinal tube-feet in a single more or less irregular series
;

each primary ambulacral plate normally accompanied by
2 secondary elements ; abactinal and actinal surfaces strik-

ingly and abruptly unlike ; no ' hoofs ' on actinal sjimes.

1. Phormosoma bursarium.

A. x\ga,ssiz, 1881. Chullcii.'jcr Ech., p. !)*J, pi. X b.

Abactinal primary tubercles similar, with spines smooth or

at least not verticillate ; arcs of pores oblique abactinally ;

abactinal primary tubercles not confined to perijiheral half of

test.

7 specimens, of which 2 have no locality labels. The others

are from Challenger St. 200, Philippine Islands, 255 fnis.,

mud ; and Challenger St. 205. north-west of the Philii^pine

Islands, 1,050 fms., grey ooze.

3. Phormosoma placenta.

Wyvillc Thomson, 1872. Proc. Rov. Soc. Edinburuh. 7, p. 617.

1874. Phil. Trans. R. S., 16i (2), pi. LXII and pi. LXIII,
tigs. 1-8.

Abactinal primary tubercles small and numerous ; spines

not verticillate ;
pore-pairs small in oblique arcs ; actino-

stome distinctly larger than abactinal system.

20 specimens from the following localities : Davis Strait,

235 fms. ; Western Atlantic, 41° 33' 15" N., 65° 51' 25" W.,
810 fms. ;

32° 40' N. x 76° 40' W., 731 fms. ; Eastern

Atlantic, Irish Fish. Board St. 212, west from Valentia,

Ireland, 411 fms., fine, muddv sand; St. 49!). south-west of

Ireland, 666-778 fms. ; Bay of Biscay, 1,400 fms. ; 46 miles

west of Cape Spartel, Morocco, 417 fms.

These are very typical examples, showing little diversity.

3. Phormosoma rigidum.

A. Agassiz, 1881. Challenger Ech., p. 104, pi. XII a, tigs. 1-4.

Ambulacral pores large ; in a nearly vertical series, near

outer end of plates.

2 specimens from Challenger St. 169, off New Zealand, 700 fms.,

grey ooze.

These are the tyx^e specimens, and have been re-examined
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by Morti'uscn, with whom I agree that only moi'c abundant
material from the same region ean determine the validity of

the .species.

2. ECHINOSOMA.

Poiiicl, 1883. Class. Jk'tli. Ecli., p. 1U8.

Type, Phorwoaoma leuiie A. Agassiz, 1879. Proe. Amer.
Acad., 14, ]). 202.

Aetinal tube-feet in a single more or less irregular series
;

abaetinal and aetinal surfaces not abruptly and markedly
different ; some aetinal ])rimaries end in ' hoofs '.

1. Echinosoma hoplacantha.

J'/iuniiosoiiiii hiijihti-diitlKi Wyville Tlunnson, 1877. \M)y. Chalhw/cr :

The Atlantif, 1, p. 148. A. Agassiz, 1881. Challenger Ecli.,

pi. XI, pi. Xll, aiKl pi. XII a, ti^f. 10-13.
ErhiiMwnia ltophcun.tha Mortcnsen, 1903. I'ngolfKch., pt. 1, p. 59.

Tube-ft>et abaetinally in 3 series ; valves of large tridentate
pedieellariae strongly involute at middle ; abaetinal ambu-
laeral 2jlates only 2 or 3 times as numerous as aetinal.

2 specimens, the holotype, and 1 from Challenger St. 300,
vicinity of Juan Fernandez, 1.375 fms., globigcrina ooze.

The larger of these is 312 mm. in diameter ; Agassiz (1881,
Challenger Eeh., p. 101) referred to it as ' the larg(>st sea-

m-ehin Mith ^hieh 1 am acquainted '. It has no locality label,

but there is little doubt that it is the holotype of the sjDecies,

from ChaUeiiger (St. 164 a off New South Wales, 410 fms., green
mud, for Thomson says that that specimen was a foot in

diameter. This very imijortant specimen is still in superb
condition.

The intlivitlual from St. 300 is only 125 mm. in diameter,
and the species characters in the test are not evident, but the
pedieellariae seem to be like those of the type. With this

specimen are 4 labels, 2 in Agassiz's hand and 2 apjiarently

of Wyville Thomson's. Thomson's labels are both " hopla-

cantha ', but one of Agassiz's reads " hoplacanlha ' and the
other luculentum '. The test characters are certainly those
of the latter sijecies. The two species are probably distinct,

but the line between them is at jiresent very hard to see.

2. Echinosoma luculentum.

rhormononia. lucidcnta- A. Agassiz, 1879. Proc. Amer. Acad., 14,

p. 201. 1881, Challenger Ech., pi. IX, \± X, and pi. X a,

tigs. 3-7.

Echinosoma Ivculenlum A. Agassiz and Clark, 1909. Mem. M.C.Z.,

34, p. 160.

Like E. hoplacanlha, but abaetinal ambulacral plates 4-7
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times as nunu'rous as aetinal, and abactinal s])ines arc much
less numerous.

3 specimens, 2 from the Arafiu-a Sea and 1 from Challenger

>St. 200, near Philippine Islands, 255 fms., mud.

The specimens from the Arafura Sea are much too young
to identify and may belong to E. hoplacanlha ; no character-

istic pedicellariae were found. The si^ecimen from 8t. 200 is

a very fine one, and may \\'ell be considered the type of the

species although it is not so designated. It is the one examined
by Mortensen with reference to the jiedicellariae. The light

red-violet colour and the red spines of the oral region make it

look very different from E. hoplacantha. but I am not sure

that the two species are really distinct.

3. Echinosoma petersii.

Phoniiovotna petersii A. Agassiz, 1880. Bull M.C.Z., 8, p. 76. 1883,

Mem. M.C.Z., 10, No. 1, pi. X and pi. XI (as Phortnosoma
uranus).

Echinosoma petersii A. Agassiz and Clark, 1909. Mem. M.C.Z.,

34, p. 160.

Tube-feet abactinally in 1 or 2 series ; abactinal surface

well covered with spines ; ambulacra and actinostomc

moderate ; valves of tridentate pedicellariae curved, in-

volute at middle.

6 specimens. 1 from Albatross St. 2,204, Avestern Atlantic, off

New Jersey coast, 728 fms., brown mud, and 5 from south-

west of Ireland, 1,000 fms.

The specimen from the Albatross station is a fine large one,

labelled Phormosoma uranus ; but it has the jjeculiar large

tridentate pedicellariae characteristic of E. i^etersil. The
specimens from off Ireland are 85-130 mm. in diameter, deep
purple in colour (but badly rubbed), and have the character-

istic pedicellariae.

4. Echinosoma tenue.

Phormosoma tenue A. Agassiz, 1879. Proc. Amer. Acad., 14,

p. 202. 1881, Challenger Ech., pi. XIII and pi. XIV.
Echinosoma tenue Pomel, 1883. Class. Meth., p. 108.

Tube-feet abactinally in 1 or 2 series ; abactinal surface

with few spines ; valves of tridentate j^etlicellariae not in-

volute at all.

13 specimens from the Challenger collection ; 10 are from
St. 237, off Jajjan, 1,875 fms., mud, and 2 are from St. 232,
off Japan, 345 fms., sandy mud.

The specimens from St. 237 are the types of the species.

One, 200 mm. in diameter, is in fine condition, but the other
nine are smaller and are more or less rubbed or bleached, the
colour appearing as a light brown, not jiurple. The 2 speci-
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mens labelled St. 232 are eonsiderably bleached, and I isiisp(>ct

the l()ealit\- label is wrong ; it should ])robably be 237. A
speeimen from an unknown station is in very good condition

;

it is 200 mm. in diameter, and is of a deep brown-violet

colour.

5. Echinosoma uranus.

I'/ioniiusoiiKi arini.ii-s \\'v\illi' Thomson, 1877. Voj\ Chullaujcr

:

The Atlantic, 1, p."j46, ligs. 33 and 34.

Ecliinosoiim uranuv Pomel, 1883. Class. Meth., p. 108.

Very similar to E. petersil, but the valves of the tridentate

pedicellariae are rather flat, not involute at middle.

2 specimens from Challenger St. VI, south-we.st of Portugal,

1,525 fms., globigerina ooze. Also 1 very young specimen
from Challenger St. 78, eastern Atlantic, 1,000 fms., globigerina

ooze.

One specimen from St. VI is in very poor condition, but the

other, which may well serve as the type of the species, is

fairly good. The small and few tube-feet and the moderately
numerous but small abaetinal primaries, in contrast to the

few big actinal ijrimaries, give E. uranus a characteristic

appearance. The t\pe has lost most of its colour.

The specimen from St. 78 is only 7 mm. across and is

absolutely unidentifiable, as Mortensen (1903, Ingolf Ech.,

pt. 1, Y>.
oH) has already stated.

6. Echinosoma zealandiae.

Phorinoso)na zealandiae A. Agassiz, lt)04. Mem. M.C.Z., 31, p. 105,

pi. LI, figs. 1-4.

Echinosoma zealandiae A. Agassiz and Clark, I'JO'J. ]\Iem. M.C.Z.,

34, p. 168.

Abaetinal tube-feet in 1 or 2 rows ; actinostome very large,

with deep gill cuts.

1 specimen from Challenger St. 169, off New Zealand, 700 fms.,

grey ooze. Labelled and catalogued (1904-12-2-12) as

Asthenosotna gracile.

This, the holotype of the sisecies, was received from Agassiz

in 1904, after the i^ublication of his detailed descri^jtion and
figures. As the specimen is only 24 mm. in diameter it is

impossible to feel sure that it is not the young of cither

E. Iwplacantha, lucuhnlum or tenue. No distinctive pedicel-

lariae were found. It is interesting to note that this unique
holotype is from the same station as the young specimens,
on which Ph. rigidum is based. No adult Echinothurids were
taken at that station, nor has any been taken near New
Zealand, since the Challerigefs da}-, save the Araeosomas
secured by the Terra Xova, but they are shallow-water
forms.
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3. KAMPTOSOMA.
Morten«en, 1<JU3. JugolJ'Kch., pt. 1, p. 60.

TviJe, Phormosoma asterias A. Agassiz, 1881. Challenger

Ech., p. 104.

Primary ainbulacral plates each affonipaniecl by a .single

secondary element or none ; actinal tube-feet in a single

series.

1. Kamptosoma asterias.

Fhoniiosoina asleria.s A. Agassiz, 1881. Clwlleiujer Ech., p. 104,

pi. XII a, tigs. 7-9.

Kamptosoma «s/f /•/«*• Moitensen, 1903. /vjf/oZ/ Ech., pt. I, p. 60.

9 specimens from 3 Challewjer stations : St. 272, central

PaciKc, 2,600 fms., radiolaiian ooze ; St. 274, central Pacitic,

2,750 fms., radiolarian ooze ; St. 299, off the coast of Chile,

2,160 fms., grey mud. Most of these specimens are labelled

Fhortnosoma tenue.

These specimens range from 18 to 50 mm. in diameter, and
look very much like young E. tenue. The type specimen is

30 mm. in diameter; it comes from St. 299; it has been
amply discussed by Agassiz and by Mortensen. A single

example from St. 274 is 28 mm. in diameter and has character-

istic pedicellariae. The 7 specimens from St. 272 serve well

to show that the ambulacral characters by which K. indistinc-

tmn A. Ag. was supposed to be distinguished cannot be relied

on ; the marginal actinal spines are flattened and widened
at the tip as in the type of K. asterias. I find no reason to

doubt that all of the specimens from St. 272 belong to K.
asterias, probably the most abyssal of all regular Echinoidea,

although some of the Spantangoids rival it in the depth at

Mhich they live.

4. ASTHENOSOMA.

Crube, 1868. 45'"'' Jahres-Bericlit d. Schlesischc Gesellsch., p. 42.

TyjJc, Asthenosotna variam Grube, 1868. 45'^'^ Jahres-

Bericht d. Schlesische Gesellsch., p. 42.

Actinal tube-feet in 3 series ; each half of actinal ambulacra
made up of 3 columns of plates ; abactinal primary sjjines

small, numerous, encased in loose skin-sheaths.

1. Asthenosoma heteractis.

Bedford, 1900. Proc. Zool. Soc. London, p. 278, pi. XXI, fig. 2.

Actinal primaries banded ; abactinal ambulacral j^rimaries

banded with jiurple.

1 specimen from Singapore.

This is apparently the holotype ; it is about 95 mm. in



ECHINOTHURIIDAE 59

(iiamctcr. The (est is iiiiicli firmci- tlian in .1. ntriuin. and it

is darker coloured and has the baj'e sjjaees of the interanibu-
laera more cunspieuous tlian in that species, but I very much
doubt whether A. heteractis is a valid si^ecies.

2. Asthenosoma urens.

('i/<ino-fiii/i<i in-iM.s l\ and F. Sara.siii. ISSG. Zool. Aiiz.. 9, p. 8(».

Afilhtnosuimi iirens P. and I<\ Sarasin, 1888. Ergebn. Nat. Forscli.
CVvloii, 1, p. 86, pis. X-XVII.

Aetinal primaries banded : abactinal anibulacral primaries
longer than interambulaeral, but not very unlike them in
colour

;
naked radial areas of abactinal surface conspicuous.

!> spcciinen.'^, of whicli 3 arc from Maldivo Islands, .Mulaku
{Card'nur), and 6 are from (Vylon. Trincomali Harbour.

The 3 specimens froni the Maldives are 75-90 mm. in
diameter, and their coloraticm is essentially that of .4. hekr-
(tdi.s. But the specimens from Ceylon are very different, for
they are so dark as to ai)pear almost black, especiallv on the
upper surface, and the anibulacral spines are banded blackish
and lighter

; apart from this striking coloration, which is

shown by all 6 of the specimens, I find no character by which
the_\- can be distinguished from .4. heteractis.

3. Asthenosoma vaiium.

(irube. 1868. 45" Jahres-Bericlit d. Schlesisdie (U-scIlscli., p. 42.
A. Agassiz, 1881. ChaUcmjcr Ecli., pis. XV-XVII (as AsIIkuo-
mma ijrubei).

\'ery similar to A. urens, but naked radial areas of abactinal
surface very narrow or even a\ anting.

2 specimens from the Challenger collection ; 1 from Zani-
boanga, the other listed as from .St. 300, an impossible locality
for this species.

These are good specimens, types of Agassiz's .4. (jrubel,
the identity of which with .4. varium appears to be beyond
question. Indeed, the somewhat scanty material of Asthe-
nosoma that I have examined leads me to doubt ver\' nuich
if there is (except .4. ijimai Mortensen, which 1 have not seen)
more than one .species in the genus, for which of course
Grube"s name would take precedence.

5. ARAEOSOMA.
Mortensen, 1903. 7m^o(/ Ecli., pt. 1, j). 53.

Type. L'alcerla feneslrala Wvville Thomson, 1S72. Proe
J^)y. Soc. London, 20, p. 494.

Aetinal tube-feet in 3 more or less distinct rows ; abactinal
surface with at least 30 jjrimary tulxMcles ; abactinal primary
spines not encased in loose skin-sheaths.
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1. Araeosoma belli.

Moitonseii. l'J03. Imjolf Ecli., pt. 1, p. 55. I'JIO, Bull. U.S.

Nat. Mus., 74, pi. XI and pi. XII, iig. 1.

Ambulacra moderately wide ; ambulatral plates rather

high and few ; test violet above, often lighter below.

1 specimen from off Barbados, 137 fms.

This is the holotvpe of the species, which was amply
describetl antl figured by Mortenscn in 1910.

2. Araeosoma coriaceum.

Atithcuoftonia rorutcat A. Agassiz, 1879. Proc. i^nier. Acad., 14,

p. 201. 1881, Challenger Ech., pi. XVII a, figs. 5-7.

Araeosoma coriaceum Mortensen, 1903. //tr/oZ/' Ech., pt. 1, p. 53.

Large ; colour greenish-black, blackish-brown or dark
gt-ey ; actinal primaries with very small hoofs ; coronal

plates with wide interspaces of leathery skin.

2 specimens, from the ChaUenger collection ; one from 8t. 173,

near Fiji Islands, 310-315 fms., the other is labelled ' North-
east of New Zealand, 700 fms.', almost certainly a misplaced

label.

These specimens, some 200 mm. in diameter or more, are

in fine condition and are very good examples of the species.

It is quite jDossible that the one labelled as from New Zealand
is that listed in the ChaUenger Rejoort as from 8t. 172 (off

Tongatabu, 240 fms.), for I have not found any Echinothurid

from St. 172 in the Museum, and the specimen of A. coriaceum

in the Museum of Comparative Zoology is from St. 173. In
the British Museum specimens the abactinal interambulacral

plates are not at all bent as they are in the M.C.Z. specimen
;

this bending must be either an individual peculiarity or an
artifact. The general appearance of this species is very
characteristic ; the greenish-black colour is quite different

from that of any of its allies, and the actinal primaries have
hoofs which seem disjiroiDortionately small.

3. Araeosoma fenestratum.

Cuhrria fmcslrdlfi ^\'vvilk Thomson, 1872. Proc. Roy. iSoc.

London, 20, p. 494. A. Agassiz, 1883. Mem. M.C.Z., 10,

No. 1., pi. XIII and pi. XIV (as Aslhenoaoma. hyslrlx).

Araeosoma fenestralum Mortensen, 1903. //tgroZ/' Ech., pt. 1, ji. 52.

1910, Bull. U.S. Nat. Mus., 74, pi. XII, fig. 2.

Large ; leathery s^jaces between coronal jilates evident
;

colours dull but not dark ; abactinal ambulacral plates not

much more numerous than actinal.

28 specimens from the following localities : North Sea

;

Ireland, off west coast, 500 fms. ; Ireland, 45 miles off Black-
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rock, 500 fms. ; Iielaiul. Irish Fisheries Board S't. 222, west
froni Arraii Ishiiuls, 2i»;{ fins.. Hue sand ; Bay of Biscay ;

Albalrusn St. 2,624, off coast of Nouth Carolina, 258 fnis..
sand. The specimens from 500 fms. off the west coast of
Ireland, and those from off Blaokrock. were labelled Asihenn-
soma /ii/.sfri.r.

The specinicn.s from Irish F. B. St. 222 are somewhat rul)b{>d,
but most of tills series is in exceHent ('(mdition. It shows little
diversity and indieates a well-defined si)eeies. The sjieeimens
range from 90-180 mm. in diameter. It is not easy to loeate
the ambitus exaetly in the largest specimen, but there seem
to be 40-42 abaetinal plates in the ambulacra in each column,
and 3fi-3S on the actinal side.

4. Araeosoma gracile.

J.sl/inKwoitia gracile A. Agassiz, 1881. Chnllenqer Ech., p. 89,
pi. XVII a, Hgs. 1-4.

Araaofimiin gmrlle A. Agassiz and Clark. 1909. Mem. M C Z 34
p. 191.

'
'

.Small : test thin : colours dull ; leathery interspaces be-
tween coronal plates small ; abaetinal ambulacra! plates mu(>h
more numerous than actinal : valves of large tridentate pedi-
cellariae curved.

3 specimens from the Challenger collection: St. 184, off the
Great Barrier Reef, northern Queensland, 1,400 fms., grey
ooze; St. 200, Philippine Islands, 255 fms., mud; St. 219,
Admiralty Islands, 150 fms., mud.

All of these specimens have been criticallv examined and
discussed by Mortensen (1003. //if/o// Ech., pt. 1, pp. ol. 02).
He accepts the specimen from St. 200 as the holotype of tht>

species, and in view of Agassiz's comments on the others, this
is undoubtedly correct. This specimen is 110 mm. in diameter
and is in good condition.
The specimens from Sts. 184 and 219 were referred to

A. gracile by Agassiz A\ith carefully expressed doubt. j\Ior-

tensen is much more em])hatic and is very positive that they
are not related closely to A. gracile nor to each other. In
view of Mortensen's opinions I examined the specimens with
particular interest. The sjiecimen from St. 184 is only 19 mm.
in diameter, and is much too young to be assigned to any
species. In view of the depth at which it was taken, and the
structure of the pedicellariae as described by Mortensen. it

is probably not nearly related to .4. gracile. All that can be
asserted of it is that it is a young Eehinothurid. The specimen
from St. 219 is 31 mm. in diameter : the test is very bare,
much rubbed, and with little colour ; the few spines that are
present are colourless. Aside from the matter of the ]iedi-

cellariae, there is no evident reascm why this individual might
not be named .4. gracile. Consideration of the pedicellariae
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(shows that the triphyllous are virtually identical with those

of A. gracile, but the triclentate are sufheiently different to

make one hesitate. When \\e consider, ho^\•ever, that we are

trying to compare a very young specimen in poor condition

with an adult specimen from a different locality, we may well

pause before we let so trivial and uncertain a factor determine
the conclusion. It may well be that well-preserved specimens
of A. gracile will show both kinds of tridentate ]iedicellariae,

or a good series of specimens may show that the straight-valved

form occurs in youth and the one with curved valves character-

izes the adult. Under the circumstances I am inclined for the

present to let the specimen from >St. 219 remain under A.
gracile. I quite agree with Mortensen (1904, Ann. Mag. Nat.

Hist. (7), 14, p. 86) that it cannot be considered a young
example of A. Icssellnlum.

5. Araeosoma hystrix.

Cnlrerirt hy.itri.r Wvville Tliomson, 1872. Proc. Roy. Soc. London,

20, p'. 494. i874, Phil. Trans. R. S., 161 (2)", pi. LXIV and
pi. LXV.

Araeosoma hijMrir A. Agassiz and Clark, 1909. Mem. M.C.Z., 34,

p. 17i5.

Size moderate or large ; colour bright red ; ambulacra only

moderately wide.

II specimens, 1 of which has no locality label, and is labelled
' Phormosoma '. Localities represented are : North Sea

;

Faroe Channel, St. 10. .516 fms.. grev mud [Triton] ; Ireland,

45 miles off Blackrock, 500 fms. ; Ireland, Irish F. B. St. 1 ,242,

south-west of Ireland. 550-590 fms.

Most of these are very fine specimens \\\i\\ the brilliant red

colour unimjiaired.

6. Araeosoma leptaleum.

A. Agassiz and Clark. 1909. Mem. M.C.Z., 34, pp. 175, 183.

pis. LXXVI and LXXVII.

Ambulacra about four-fifths as wide as interambulacra
;

interambulacral plates about as numerous actinally as abac-

tinally ; colours dull.

1 specimen from Saya de Malha Banks, .300-500 fms. [Gardiner),

labelled Asfhenosoma coriaceum.

The test is not leathery as it is in A. coriaceum, and tliere

is virtually no colour. The specimen is in poor condition,

about 150 mm. in diameter, with the ambulacra about 40 mm.
and the interambulacra about 50. The unique specimen upon
which A. leptaleum was based came from the Gulf of Panama
in 581 fms., and it is surprising to have the next known
specimen collected on the Saya de Malha Banks in the Indian

Ocean. I can find no good reason for not calling this specimen

A. leptaleufn, but I think that a good series of specimens from
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Saya dc Mallia, coinparod with a similar scries from Panama,
might sliow siwcific differonccs.

7. Araeosoma owstoni,

.Mortcnscii. MM»4. Aim. MaK- Nat. Hist. (7), 14, p. 82. pi. II and
pi. V, Kg.s. 4-i), U, 18 20.

('()h)urs dull : ambulaora only moderately wide ; test rather
stout : coronal plates with siiiall interspaces ; valves of l)ig

tridentate pcdicellariae straight oi' nearly so.

2 specimens from .Iai)an. Sagaini Bav. 3 miles west of Misaki,
()() fms.

These specimens, HO and 145 mm. in diameter, have been
lahelled by Mortensen and are a])i)arently his t\-pes.

8. Araeosoma pellucidum.

AftlhinosohHt pi'Uucidinn A. Agassiz, 1879. Proc. Amer. Acad 14
p. 200. 1881, Chnllcnger Ech.. pi. XIX. Htjs. 1-G.

Amcosoiiia ixUiiridum A. Aga.ssiz and Clark, ]!»()!!. Mem \r C Z
34, p. 17.-).

Size small
; ambulacra very narrow

; i)rimary spines near
ambitus ])rettily banded A\ith"red or reddish-purple.

7 specimens from the Challenger collection ; St. 192, near
the Kei Islands, 129 fms. ; Philippine Islands, near Cebu,
100 fms.

This is the prettiest and most delicate of the Echinothurids,
and seems to be the smallest. The largest of the British
Museum specimens is 64 mm. in diameter.

9. Araeosoma tessellatum.

Astheiiomiiin Irs-tvllalinn A. Agassiz. 1879. Proc. Amer. Acad.. 14,
p. 201. 1881, Challenger"E,c\\., pi. XIX a, fig. 1 and pi. XIX b!

Araeofioma tesseUnlum Mortensen, 1903. Ingolf Kq\\., pt. 1, p. 'A.

Size moderate ; colours dull ; interspaces between coronal
plates very conspicuous ; abactinal coronal jilates straight.

1 specimen from Challenger St. 204, near the Philippine
Islands, 100-115 fms.. mud.

This is the holotyiJe and measures 140 mm. in diameter.
The ])edicellariae have been carefully described by Mortensen.

10. Araeosoma thetidis.

Asthenosoma thetidis H. L. Clark. 1909. Bull. .M.C.Z.. 52, p. 134.
Araeosoma thetidis A. Agassiz and H. L. Clark, HlOlt. Mem

M.C.Z.. 34, p. 175. pis. LXVIII-LXX.
Actinal interambulacral primary tubercles not forming an

uninterrupted marginal series
; abactinal primarv tuliercles

few and large : colours dull.

3 specimens from New Zealand, 7 miles oast of North Cape.
70 fms. {Terra yora), labelled Astropj/ga radiata.
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Mortensen (1921, Ech. New Zealand, Vid. Med.. 73, p. 153)
has already called attention to the misidentification of these
specimens. The occurrence of this species in New Zealand
waters, especially on the eastern side of the islands, is very
interesting ; it is otherwise known only from the coast of

south-eastern Australia.

11. Araeosoma violaceum.

]\[ortcn.sen. 1903. Ingolf Ech.. pt. 1, p. ITfi. 1910. Bull. U.S.
Nat. Mus., 74, pi. XIII, fig. 1.

Colour, including actinal primaries (except hoofs) deep
violet ; ambulacral plates low and numerous.

5 specimens from Ireland, deep water off County Mayo {Irish

Fisheries Board).

These are Mortensen's tyjies. M'hich he records as from
' Porcupine ' Bank, 199 fms. In 1913 Farran (Dept. Agr.
Ireland, Fisheries Branch, Sci. Inv. 1912, No. VI, jip. 55 and
56) discusses the Araeosomas taken in the vicinity of Porcu-
pine Bank, and decides that ^4. I'iolacetim cannot be main-
tained as a species distinct from A. fenesfratum, and he quotes
Mortensen as agreeing with this conclusion. After examining
the types I am inclined to retain the name, as it may prove to

be a convenience for designating so easily recognized a form.

6. SPEROSOMA.

Koehler, 1897. Zool. Anz., 20, p. 302.

Tvpe, Sperosoma grimaldii Koehler, 1897. Zool. Anz.. 20,

p. 302.

Each half of ambulacrum actinally consists of 4 columns of

plates ; the two median columns made up of secondaries, the
inner and outer columns of halves of the original primary
plates.

1. Sperosoma grimaldii.

Koehler. 1897. Zool. Anz.. 20, p. 302. 1898. Hirondelle Ech..

pi. II and pi. III.

Abactinal ambulacral plates not twice as numerous as
actinal ; abactinal primary spines numerous : abactinal tube-
feet few, in an imperfect double series.

1 .specimen from south-west of Ireland. Irish F. B. St. S. R.
477, 707-710 fms., ooze.

This appears to be the specimen referred to bv Farran
(1913, Dept. Agr. Ireland, Fisheries Branch, Sci. Inv. 1912,
No. VI, p. 54) as the first of the species recorded from British

and Irish seas.
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Suborder 2. STIRODONTA, Jackson.

Teeth keeled ; epiphyses of lantern narrow ; tubercles

usually imperforate.

Family 1. SALENIIDAE, Desor.

Ambulaeral ]jlates largely simple, a few compound ; teeth

keeled
;
primary tubercles imperforate in all recent species ;

])eriproct with a permanent large suranal plate ; size small
;

])rimary spines long and slender.

This small family is represented by fewer than 40 si^ecimens,

most of which are young, many so young that their identifi-

cation is uncertain. Indeed, 2 are so small that I am un-

willing to give them any specific name ; both are Challenger

specimens ; 1 from off Cebu, 100 fms., was named Salenia

hasligera {= profundi) by Agassiz, but I am doubtful whether
it is that species ; the other from St. 170 was also labelled

S. hastigera, but it is too young to warrant the assignment.

1. SALENIA.

Gray, 1835. Proc. Zool. Soc. London, p. .58.

Type, Cidarifes scutigera Goldfuss, 1829. Petrefacta, ])t. 1,

p. l"21.

Ambulaeral plates compound, made up of 2 elements.

1. Salenia cincta.

A. Agassiz and Clark, 1907. Bull. M.C.Z., 51, p. 116. 1908, Mem.
M.C.Z., 34, pi. LVll, figs. 1-3.

Peristome about half of test diameter
;

primaries rather

slender, with 12-16 narrow bands of dull red.

1 specimen from Japan, Misaki, 500 fms.

A superb example of this handsome species.

2. Salenia pattersoni.

A. Agassiz, 1878. Bull. M.C.Z., 5, p. 187- 1883. Mem. M.f'.Z.,

10, No. 1, pi. V.

Abactinal system light coloured, with jolates outlined in

deep violet
;
primary spines with 3-5 broad bands of bright

red.

3 specimens, 1 from off Montserrat, 148 fms.. and the others

either from off Havana, Cuba, 175 fms., or from off Guade-
loupe, 196 fms.

These are good ailult specimens from the Blake collections.

The M(mtserrat station is no. 158, the Guadeloupe station is

no. 159, and the Havana station is apparently no. 56. I am
inclined to think that the specimens of uncertain station are

from Guadeloupe (the label on the jar) rather than from
Havana (the label in the jar).
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2. SALENOCIDARIS.

A. Agassiz, 1869. Bull. M.C.Z., 1, p. 254.

Typo, SaJenocidaris varispina A. Agassiz, 1869. Bull.

M.C.Z., 1, p. 254.

Ambulacral plates, except for one or two near peristome,

simple ; abactinal system covered with small rough tubercles,

its ])lates not clearly separated from each other.

1. Salenocidaris miliaris.

Sale7iia miliaris A. Agassiz, 1898. Bull. M.C.Z., 32, p. 74. 1904.

Mem. M.C.Z., 31, pis. XIV, tigs. 3-11, XV, figs. 1 and 2.

Salenocidarif: miliaris A. Agassiz and t'lark, 1908. Mem. M.C.Z.,

34, p. 60.

Primary spines long, slender, verticillate ; size relatively

large, diameter sometimes exceeding 16 mm. ; coronal plates

6-8 ; vertical diameter two-thirds of horizontal ; ocular I

usually insert.

2 specimens, from Albatross St. 3,407, Oalapagos Istends,

north-east of James Island, 885 fms., giobigerina ooze, and
from Challenger St. 195, Banda Sea, 1,425 fms., grey ooze.

The specimen from the Galapagos Islands is a cotype.

That from the Banda Sea was labelled S. hastigera by Agassiz,

but in my opinion should be referred to S. miliaris. It is

a bare test, in good condition, accomi^anied by the primary
spines.

2. Salenocidaris proJundi.

Salenia 'profundi Duncan, 1877. Ann. Mag. Nat. Hist. (4), 20,

p. 70. A. Agassiz, 1881. Challenger Ech., pi. IV, figs. 3-17

(as Salenia hastigera).

Salenocidaris profundi A. Agassiz and Clark, 1908. Mem. M.C.Z.,

34, p. 60.

Primary spines long ; vertical diameter about half of

horizontal ; size moderate ; coronal plates 6 or 7 ; ocular I

exsert.

24 specimens, of which 2 have no locality, 1 of them evidently

Duncan's specimen and probably the holotype of the species,

the other a ( 'h<tUi ii'ji r specimen. Localities represented are :

Bay of Eiscaj', Challenger coll. (the Challenger made no
coliections in the Bay of Biscay !) ; Bay of Biscay.

1,710 m. ( = 950 fms.) [Koehler) ; Challenger St. 106, Tropical

Atlantic, 1,850 fms., giobigerina ooze ; Albatross St. 2,127,

Caribbean Sea, 1,639 fms., green mud ; Blake St. 140, off

Virgin Gorda, 1,097 fms. ; Brazil, off Macio, 1,700 fms.

[Challenger] ; Challenger St. 335, South Atlantic, 1,425 fms.,

giobigerina ooze ; Challenger St. 171, north-east of Kermadec
Islands, 600 fms.. rocks ; Challenger St. 195, Banda Sea,

1,425 fms., grey ooze.
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Tliis intorc'sting sci-ics has convinced inc that wry x'oung
specimens of <S'. profundi, S. miUaris and S. varisjnna cannot
certainly be distinguished from each other. All but two of the
specimens an' from the Atlantic Ocean, and the question
naturally arises whether the two Pacific specimens should not
be referred to S. miUaris ; one from north-east of the Kerma-
decs is young and may be *S'. miUaris. but the one from the
Banda .Sea is a fine adult and is apjjarently an indubitable
N. profundi. But the lines between S. profundi and .S'. viilinris

on the one hand, anrl between *S'. profundi and .S'. varispina on
the other, seem to be artificial, and they might be treated as
a single species.

Some of the difficulties to be found in trying to maintain
the three forms are as follows : The Challenger specimen
without locality label is a superb one, 16 mm. in diameter
with i)rimaries 50-55 mm. long; in each ambulaeral series
there are 5 large (as in varispina) and 14 small (as in profundi)
tubercles. Again, the Albatross specimen was identified by
Agassiz as S. varispina, but s(>ems to me to be S. profundi.
The chai'acter of the abactinal system supposed to distinguish
S. miUaris is inconstant. Until larger series of adults are
available the use of the three names may be continuetl.

3. Salenocidaris varispina.

A. Agassiz. 18(]<(. Bull. .M.C.Z., 1, p. 254. 1872, Rev. Ech., pt. 1,

pi. Ill, tig.s. 8-14 (as Scdenia rarispirM).

Primaries long, prickly, slender ; size small, rarely over
10 mm. in diameter

; coronal plates 7-9 ; ocular I exsert ;

3-0 large primary tubercles in each ambulaeral series actinally,
and 7-10 smaller ones abactinally.

7 specimens from the following localities: HU. 23, West Indie.s,

off Sombrero Island, 450 fms., globigerina ooze, and 24, W.I.,
off Lcvdebra Island, 390 fms., mud (Challenger) ; St. 211, off
Martinique, 357 fms. (Blake); Sts. 78, south-east of the Azores,
1,000 fms., globigerina ooze, 122, off Brazil, 350 fms., mud,
and 344, off Ascension Island, 420 fms. (Challenger).

E.xcept the specimen from Station 344, these are too young
for satisfactoi'v identification.

Family 2. STOMOPNEUSTIDAE, Mortensen.

Teeth keeled
;
primary tubercles imperforate ; ambulaeral

plates compound, composed of 3 elements, but in the midzone
every 4 or 5 such plates are united and overgrown by 1 large
primary tubercle.

The single known species has a \\ide range, and the chief
interest of the specimens in the British Museum is the places
from which they come. Som(> from ^Mauritius reveal an
extraordinary modification of the ])rimarv spines.
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1. STOMOPNEUSTES.

Agassiz, 1841. Mou. Ech., Anat. Echinus, p. x.

Type, Echinus variolaris Lamarck, 1816. Anim. s. Vert., 3,

p. 47.

Test large, stout
;
primarj^ tubercles conspicuous

;
primary

spines stout.

1. Stomopneustes variolaris.

Erhiniiti mrhilarif! Lamarck, 1816. Anim. .s. Vert., 3, p. 47.

Stnnwpneuste.'^ variolaris Agassiz, 1841. Mon. Ech., Anat. Echinus,

p. -x. A. Agassiz, 1873. Rev. Ech., pt. .3, pi. IV b, figs. l-,3.

Colour very dark, greenish or purplish-black.

.32 specimens, of which 12 are bare tests, and 10 are without
locality. Localities represented are : Socotra ; British East
Africa, Wasin Island, 10 fms. (Crosdand) ; German East
Africa ; G.E.A., Dar-es-8alaam ; JIauritius ; India ; India,

Tuticorin ; India, Vizagapatam ; India, coast of Sind

;

Burmah ; Samoa ; Samoa, I'polu.

The largest of this good series is from Tuticorin. It

is 95 mm. in diameter and 50 mm. high ; the primaries

are 72 mm. long. The specimens from Mauritius show
a surprising diversity in the character and length of the

primary spines. A ygty fine specimen, 67 mm. in diameter,

has primary spines 67 mm. long and 2-3 mm. in diameter near
the base, and another <S0 mm. in diameter has the j^rimaries

60-65 mm. in length. But a sjoecimen 90 mm. in diameter
has the primaries only 20 mm. long, and another, 77 mm., has

numerous primaries measuring 12-15 mm. long and 1-2 mm. in

diameter at base. Another sjoecimen 72 mm. in diameter has the

spines only 15-25 mm. long but they are 3-5 mm. in diameter.

These specimens with short, stout spines recall specimens of

Strongylocentrofus droebacMensis from the coast of Maine,

which live on exposed reefs or ledges, where the tide runs

very strongly or the surf beats heavily ; these have flatter

tests and shorter, stouter spines than specimens from quieter

water. I suspect that these short-spined Stomopnensfes come
from similar exjiosed situations. They show no modification

of the test correlated with the shorter spines.

Family 3. ARBACTIDAE, Gray.

Teeth keeled ; ambulacral plates compound, with 3-5

elements in each plate : primordial interambulacral jolates

present
;

jieri^^roct with (normally) 4 or 5 equal plates
;

primary tubercles imperforate.

There are more than 160 specimens of this small family in

the Museum, nearly all in condition to permit of satisfactory

identification ; very 3'oung are, as a rule, associated with older



ARBACIIDAE 69

specinu'ns. 13 .species are represented, a few by plentiful
material, wliieh throws mueh licfht on the distribution and the
diversity of the sjjeeies. The 1 genera into whieh the familv
is conveniently and naturally divided are of quite unequal
size, for 3 are nionotv-pic and 2 others 'have but 2 species each

;

Arbacia with 6 species and CaelopJeurus with 4 complete the
group. The genera Arbacia. Tdrapi/gii.s and Cuelupleurus are
well known, but Pygmaeocidari.s, JJialithocidaris. Fudocidaris
and Habrocidari.s are very rare, and it is doubtful if twenty-
five si)ecimens of the four genera can be found in all the
museums of the world.

1. ARBACIA.

(Jray, 1835. Proc. Zool. Soc. Loudon, jj. 58.

Tyjxs Cidaris pushdosa Leske, l"8 = Echinud li.nda Linne
1758. Sys. Xat., ed. 10, p. 664.

Primary- spines .short, cylindrical or flattened near tip ; test
stout

; abactinal surface with numerous articulated primary
s2)ines

; ambulacral plates with 3 pairs of pores.

1. Arbacia crassispina.

Mortensen, 11)10. Swedish 8. Polar Exp. Ech., p. 32, pi. V, tigs. 1-3.

Bare interambulacral areas dark green ; ocular i)lates ver\-
small, narrow, and not concave on distal margin ; abactinal
interambulacral tubercles and spines numerous.

2 specimens from Tristan da Cunha, Nightingale Island,
Challenger coll.

These are large and very handsome specimens of this
species, ^\•hieh Mortensen based on a single Challcnrjer specimen
received from the British Museum. This type is 45 mm. in
diameter, and the larger of these two is 62 inm. It resembles
a specimen of .4. spatuligem of equal size, but the primarv
spines are not so long, and the bare interambulacral areas,
though dark, are distinctly green. The two specimens agree
well with ^lortensen's descrii)tion, but I am not sure that
more material from Tristan da Cunha would not show con-
necting links with .1. dufresnii.

2. Arbacia dufresnii,

Ecl,init.-< fhijhsiul di' lilainville, 1825. Ditt. .Sci. Xat.. 37, j). 76.
Arbacia ditfre.suii Gray, 1835. Proc. Zool. Soe. London, p. 38.

Mortensen, 1910. Swedish S. Polar Exp. Ech., p!. V, Hgs. 4-12.

Bare interambulacral areas bright green or green with
a brownish cast, or brown with a distinct green tinge ; ocular
Ijlates large, wide, and concave distally ; abactinal hiteram-
bulacral tubercles and spines few.
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30 specimens, from tlie following localities : Strait of Magel-
lan, Otter Island, Shell Bay, Port Rosario, Sandy Point,
Trinidad t'liamiel, .'JO fms., Portland Bay, 10 fms.. Port
Otway, Tom Bay, and Cockle Cove, 2-32 fms.. mud (Alert)

;

Tierra del Fucgo ; St. 308, Chile, near Chatham Island,

175 fms., mud, and St. 304, Chile, near Taytao Peninsula,

45 fms., sand (Challenger).

This is a wonderful series of this liauclsoine and interesting

sea-urchin, and throws much light on the limits of its diversity.

It is remarkable that the species is not known from the
Falkland Islands, although a very closely related (if not
identical) form (^4. cras-sispina) occurs fully two thousand miles

to the east at Tristan da Cunha. Some of the specimens in

the i^resent series ap23roach A. crassispina ; one from Portland
Bay has the primary spines exceptionally stout, as in A.
crassispina. The specimen from ChaUenger St. 304 is 46 mm.
in diameter, with primary spines 40 mm. long ; it is very
brown, so brown that practically no green is visible. In the

line series of 10 specimens from Cockle Cove there is much
diversity in the shade of the green ; it ranges from bright

yellow-green to deep green and even to pale brownish-green.
The specimen from Trinidad Channel is labelled A. alternans

and I fully endorse Mortensens conclusion (1910, Swedish
S. Polar Exj). Ech., p. 31) that this name is a synonym of

A. dufresnii. I believe Mortensen is also correct in maintaining
that Troschel's species A. africana has nothing to do with
A. dufresnii, but is almost certainly a synonym of ^4. lixida.

The confusion of A. africana with ^4. dufresnii is associated

with the sujiposed occurrence of the latter on the coast of

West Africa. There are in the collection of the Museum of

Comparative Zoology 2 bare tests of an Arbacia that seem to

be tyiJical ^4. dufresnii ; these are supposed to have come from
the African coast. But it is much more probable that in some
way these bare tests of ^4. dufresnii, originally from southern
South America, became mixed with material from Liberia,

and thus have been incorrectly labelled as from that region.

3. Arbacia incisa.

Echinocidaris incim A. Agassiz, 1863. Bull. M.C.Z., 1, ]). 20.

Arbacia incisa H. L. Clark, 1913. Bull. Amcr. Mus. Nat. Hist.,

32, p. 220. (No figure extant, but scarcely distinguishable

in a photograph from .4. ptincttdata.)

Oculars small, usually all exsert
;
primary tubercles few

;

plates of abactinal system and bare interambulacral areas so

finely granular as to appear velvety, prettily marked with
deep red in contrast to the grey or whitish ground-colour.

5 specimens, of which 4 are bare tests without locality, and
1 has the incorrect label ' California ".

This is a poor rejiresentation of this Mexican and Central
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Aniorican, west coast, sppcies ; but tlic bare tests are particu-

larly easy to recognize from their cliai'acteristic coloration.

4. Arbacia lixula.

Kchiii.iis ll.nilti Liimaeiis. 17r)S. Syst. Nat., ed. 10, p. ()C4.

Arbacia li.rula Lovcn. 1887. Bill. Svensk. Vet.-Akad. Handl.,

13 (4), No. r>, p. 112. A. Agassiz, 1873. Rev. Ecli., pt. 3, pi. I g,

fig. 5 (as .-1. 2'uslulosa).

Oculars small, usually e.xsert ; primary tubercles numerous
;

bare abaetinal areas greatly reduced or even wanting.

46 speciiiu'iis, of which 1 1 arc bare and 27 are without locality

labels. Localities represented are : Spain, Mahoii ; Gibraltar ;

Mediterranean Sea ; Italy, Naples ; France, Nice ; Mar-
seilles ; Madeira Islands ;

' Azores or Madeiras ' ; Cape
Verde Islands, St. Vincent (('hallenyer) ; Gold Coast. Several

specimens without locality were labelled Echinocidaris grandi-

nof'a or E. aeqiiitubcrnilala ; the specimen from Marseilles was
labelled SIrongi/locniJ rot ns lividus, and one without locality

was named S. drovbuchiensis.

The most interesting specimens are those from the Gold
Coast, the type locality for Troschel's .-1. africana. These two
individuals greatly resemble ^4. panciulata, especially in their

light red-brown colour. In this ])articular they are as different

from A. africana as they are from ]^uropean specimens of

A. lixula. I have little doubt that .4. africana is a synon3^m

of A. lixula.

5. Arbacia punctulata.

ErhiiiAi.i juni,(iiiJaliis Lamarck. 1816. Anim. s. Vert., 3, p. 47.

Arbacia punctulata Gray, 1835. Proc. Zool. Soc. London, p. 38.

A. Agassiz, 1872. Rev. Ech., pt. 1, pi. II, fig. 4.

Similar to ^4. incisa, but granulation much coarser and there

are no red maricings.

22 specimens, of which 14 are bare tests and 5 are without
locality. Localities represented are : Massachusetts ; Rhode
Island, Newport ; Connecticut, Noank ; South Carolina ;

Georgia ; Florida. The last was labelled A. stellata.

6. Arbacia spatuligera.

Krlii 11.11 < [Aijdritis) spiitiilii/cr Valenciennes, 1846. Voy. Venus,

pi. V, tig. 2.

Arbacia spnliiliqini A. Agassiz, 1872. Rev. Ech., i)t. 1, p. 93.

H. L. Clark, lUlO. Bull. M.C.Z., 52, pi. X, fig. 2.

Oculars large, 1, 2 and often 3 in contact with periproct
;

size large ; no green or red.

3 specimens, I bare and without locality, 2 from Chile,

Coquimbo.
This species is imperfectly known, and a large series, of all

ages, is needed to make its specific characters clear. The
present specimens are adult, and there is no doubt as to their

identity.
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2, TETRAPYGUS.

L. Agassiz and Desor, 1846. Ann. .Sci. Nat. (3), 6, p. 354.

Type, Echinus niger Molina, 1872. Saggio St. Nat. Chile,

p. 175.

Spines and tubercles numerous ; anibulacral plates in mid-

zone -with 4 or 5 pairs of pores.

1. Tetrapygus niger.

Echinus niger Molina, 1782. Saggio St. Nat. Chile, p. 175.

Echinocidaris (Tetrapygus) nigra Agassiz and Desoi-, 1846. Ann.
Sci. Nat. (3), 6, p. 354.

Tetra-pi/gus niger A. Agassiz and Clark, 1908. Mem. M.C.Z., 34,
p.' 73. H. L. Clark, 1910. Bull. M.C.Z., 52, pi. X, fig. 1.

Size large ; colour black, usually with a violet or purple

tinge.

29 specimens, of which 22 are bare tests and 22 arc without
locality labels. Localities represented are : Chile ; Chile,

Caldera ; Chile, Coquimbo.

3. PODOCIDARIS.

A. Agassiz, 1869. Bull. M.C.Z., 1, p. 258.

Type, Podocidaris sculpta A. Agassiz, 1869. Bull. M.C.Z.,

1, p. 258.

Abactinal surface with numerous short non-articulated

sjiines
;
primary spines flattened ; anal jjlates 4 ; tridentate

pedicellariae small.

1. Podocidaris sculpta.

A. Agassiz, 1869. Bull. M.C.Z., 1, p. 258. 1872, Rev. Ech., pt. 1,

pi. IV, figs. 8-16.

Spines not banded ; tubercles on abactinal system few, low

and not arranged in any definite pattern.

1 specimen from Challenger St. 24, West Indies, off Culebra

Island, 390 fms., mud.

This is a bare test, 6 mm. in diameter ; although only half

grown, it shows clearly the characteristic features of the

abactinal surface.

4. PYGMAEOCIDARIS.

Dciderlein, 1905. Zool. Arz., 28, p. 622.

Type, Podocidaris prionigera A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 199.

Abactinal system yery large ; anal plates 5 ; test stout
;

primary spines flattened with serrate edges.
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1. Pygmaeocidaris prionigera.

Podociddr/.f j)n'(>niij( ni A. Agassiz, 187!*. Proe. Amcr. Acad., 14,

p. 191). 1881, Challenger Ech., pi. XXXIV, figs. 14 and 15.

Pygmaeocidaris prionigera Doderlciii, 1005. Zool. Anz., 28, ]i. 622.

Test without ornamental pits, brownish-yellow
;
primary

spines slender.

2 specimens from ISt. 205, Philippine Islands, 1,050 fms.,

grey ooze, and ,St. 218, between Ne-\v Guinea and the Admiralty
Islands, 1,070 fms., globigeriiia ooze [Challenger).

These are the types described by Agassiz. The one from
St. 205 is G mm. in diameter ; the other, 9i mm. in diameter,

is in particularly fine condition.

6. COELOPLEURUS.
Agassiz, 1840. Cat. Sys. Ectyp. Ecli., p. 10.

Type, Cidaris corunalis Leske, 1778. Add. ad Klein, j). 72.

Primary spines very long, much more than twice test

diameter ; 6-12 sphaeridial pits in each ambulacrum actinally.

1. Coelopleurus elegans.

Salmacis elegans Bell, 1899. Willej^'s Zool. Res., pt. II, p. 136.

Coelopleurus elegans A. Agassiz and Clark, 1908. Mem. M.C.Z., 34,

p. 83.

Coelopleurus maculalus A. Agassiz and Clark, 1907. Bull. M.C.Z.,

51, p. 116. 1908, Mem. M.C.Z., 34, pis. LlII, figs. 1-7, LVIl,
figs. 4-6.

Primaries green marked ^\ ith bright red ; collar about one-

twentieth of spine length, rough, with 12-15 longitudinal

ridges.

16 specimens, from tlie following localities : Japan, Uraga
Channel ; Macclesfield Bank, 46 fms. ; Amboina {Challenger) ;

New Britain (Willei/). These were labelled C. maillardi,

except the one from iMacclcsficld Bank, wliich was labelled

Diadeiria saxatile.

The sijccimen from New Britain is the most important in

this series, for there is little doubt that it is the unique holo-

tyi^e of ^Salmaci.s elegans Bell, A\hich was maintained as

Coelopleurua elvgann by Agassiz and myself on the assumption

that the coloured figures given by Bell were accurate. The
specimen is a young individual, 12 mm. in diameter, with

broken spines ; the colour is yellowish-green, not yellow as in

Belfs figure, and the collar of the spines is quite as in C.

macukUus Agassiz and Clark, which becomes a synonym.
The specimens from Japan and Amboina are typical ex-

amples of this beautiful urchin, but the one from Macclesfield

Bank is peculiar and may perhaps be a young C. longkoUis
;

it is only 10 mm. in diameter, with primary sjiines about
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20 mm. long ; the collar is (listinftl_\' oblique ; the primaries

are more as in C. floridanus than in C eleyans, as there is no
banding except at the tip, but they are more greenish than in

C. floridanus.

2. Coelopleurus floridanus.

A. Agassiz, 1872. Rev. Ech., pt. 1, p. 102. 1883, .Mein. M.C.Z.,

10, No. 1, pis. VII and VIII.

Primaries more or less bright red ; collar cxtentls farther on
abactinal ridge than on sides of spine.

1 young specimen from off Montserrat, 88 fms. (Blake).

3. Coelopleurus interruptus.

Codoplcunts Jlorii/'tiui.s var. inltrrnpta Doderlcin, 1910. Denkschr.
Cies. Jena, 16, p. 2.57.

Coelopleurus interruptus H. L. Clark, 1923. Ann. S. Afric. Mus. 13,

p. 379, pi. XXI, fig. 3.

Similar to C. floi'idanus, but primaries stouter ; retl colour,

niore purple ; interambulacral areas brown with 9 or 10

transverse irregular bars of violet, and with a white stripe on
each side.

1 specimen from ' Cape of Good Hope ', off Cape Morgan,
77 fms. Labelled Diadema saxntile.

This siJeeimen is young (10 mm. in diameter) ; it is in good
condition. Bell named it Diadema sa.vntile, and under that

name it is recorded in his report on the Echinoderma of South
Africa (1904, Marine Inv. S. Afr., 3, p. 168).

4. Coelopleurus longicoUis.

A. Agassiz and Clark, 1908. Mem. M.C.Z.. 34, pp. 82. 83, 89.

A. Agassiz, 1881. CfiaUeuycr Ech., pi. V, fig. 1, and pi. VI,

figs. 22 a-c.

Primaries more or less uniformly A\hitish ; collar one-fifth

of sjjine length, or more.

3 specimens from the Challenger collection ; St. 201, Philij^pine

Islands, Basilan Strait, 82-102 fms., stones and gravel.

Labelled Coelopleurus maillardi.

In the ChalletKjer Report Agassiz referred all the specimens
of Coelopleurus collected to the little-known C. maillardi,

described by Michelin from Mauritius. Later he realized there

were two quite distinct species in the Challenger collection,

and that ^^robably neither was C. maillardi. This led to the

description first of C. maculatus ( = elegans, vide supra) and
then of C. longicoUis. of which the present specimens are

virtualh' paratvpes. The largest is 40 mm. in diameter, with

primary siJines 80 mm. long.
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Subonkr ;5. CAMARODOXTA, .Jackson.

Teeth keeled ; epiphyses of lantern wide, meeting in .suture

over foramen magnum
;
primary tubercles imperforate.

Family 1. TEMNOPLEURIDAE, Desor.

Ambulacral plates compound, with 3 elements
;

pits or

seuljJturing on coronal plates dorsally ; ocular plates usually

all exsert.

This large and interesting family contains the smallest of

the regular Echinoidea, and many of the most brilliantly

coloured : it is represented in the Museum by more than
(iOO si)ecimens of 38 species. j\Iost of this material has l)een

studied by Dr. ]Mortensen, and his labels and his jjidjlished

notes on many of the more difficult genera and species have
been of inestimable value in the preparation of this catalogue.

The famil\- may be divided into two sections or sub-
families, one of which (Trigonocidarinae) contains mostly
deep-water forms, characterized by sculptured tests, usually

of small size (under 20 mm. in diameter), while the other
(Tenniopleurinae) contains littoral species (sometimes found
in water of considerable depth), whose tests are not sculptured
and are of moderate or large size, as a rule. Specimens of the
Trigonocidarinae are naturally less common in collections

than those of the Temno])leurinae ; in the present collection

there are fewer than 30 of the first grouj) to more than
000 of the second. This scantiness of material of the Trigono-
cidarinae makes the characters and limits of genera and
species inicertain, and accounts for most of the disagreements
between recent writers. On the otlier hand, abundance of

material of some of the littoral Temnopleurids has led to an
increasing a2)})rcciation of their variability and diversity, and
generic and specific lines have been drawn Avith a fair approxi-

mation to their natural limits. In the very characteristic

Australian genus A)nbli/p)ieu.stes, however, specific lines are

still very hazy, and although Mortensen, Doderlein and
myself have each essayed to make an artificial key, wv arc not

yet in agreement, and I therefore make a new attempt in this

catalogue to designate the natural sjjecies. But the work
should really be done by an Australian zoologist mIio can
study the living animals under natural conditions, and can
work out the growth clianges and the colour relations of largo

series of specimens.
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1. TRIGONOCIDARIS.

A. Agassiz, 186!». l^ull. M.C.Z., 1, p. 263.

Type, Trigonocidaris albida A. Agassiz, 1869. Bull. M.C.Z.

1, p. 263.

Buccal membrane fully plated ; sculpturing of test evident
;

madreporic genital A\'ith at least 10-15 j^ores.

1. Trigonocidaris albida.

A. Agassiz, 1869. Bull. M.C.Z.. 1, p. 263. 1872. Rev. Ech.; pt. 1,

pi. IV, tigs. 1-7.

Test low, jjure white ; spines white, save for red rings on
some near mouth.

3 specimens, of which 2 are without locality, and 1 is from
off Havana, 242 fms. (Blake).

2. HYPSIECHINUS.

Mortensen, 1903. lngolfT£.ch.., pt. 1, p. 81.

Tvpe, Hypsiechbms coronaius Mortensen, 1903. Inyolf Eah.,

pt. i, p. 86.

Buccal membrane 2)lated ; sculpturing of test slight
;

madreijoric genital with only 2 or 3 large pores.

1. Hypsiechinus coronatus.

Mortensen, 1903. I lujolf Ech.., pt. 1, p. 86, pi. VII, tigs. 1-20.

Very small ; test low ; abactinal system large, more or less

elevated.

2 specimens from Ingolf St. 78,. south-west from Iceland,

799 fms. [Mortensen).

These are cotypes of this ciu'ious little species.

3. GENOCIDARIS.

A. Agassiz, 1869. Bull. M.C.Z., 1, p. 262.

Tvpe, GcHocidaris maculata A. Agassiz, 1869. Bull. M.C.Z.

,

1, p". 262.

Buccal membrane naked, at least outside the circle of large

buccal plates. Perii)roct more than half covered by a single

l^late ; test without pits.

1. Genocidaris maculata.

A. Agassiz, 1869. Bull. M.C.Z., 1, p. 262. 1873, Rev. Ech., pt. 1,

pi. VIII, tigs. 1-18 (as Temnechinus maculatus).

Buccal feet 10, 1 to each jalate ; these plates large, forming
a nearly closed ring around mouth.

16 specimens, of wliicli 5 are bare tests. Localities represented
are : Blake St. 32, Gulf of Mexico, 95 fms. ; Albatross St. 2,596,
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off Cape Hattcras, 40 fms. ; Challenger St. 75, Azores Islands,
50-1)0 fins. ; Mediterranean. The Challenger specimens were
labelled iSphaerechhtii.s granuhtris.

The 2 bare te.sts from tlie Metlitcrranean wore identified by
Mortensen. The Albatross .specimen i.s in jioor condition and
is only 5 mm. in diameter. The Blake specimen is a very good
one, but neither it nor tlie station are listed in th(.^ Blake
Report, although there are 7 specimens in the Museum of

Comparative Zoology from the same station. The Challenger
specimens from the Azores are a very interesting lot. There
are 12 of them, ranging from 4-5 to 11 mm. in diameter;
.3 are bare. The largest has several j^arasitic gastrf)pods
attached to the abactinal surface. The colour is variegated,
green and white, but the primary spines are banded, in the
larger specimens with reddish. One specimen, 9-5 mm. in
diameter, has both test and pedicellariae distinctly red.

Apparently the reddish shades misled Agassiz into thinking
these were very young ' Sphaerechiniis granularis \ Hence
they are listed under that species and Genocidaris (or Temne-
chinus, as Agassiz termed the genus) is not included in the
Challenger Report at all.

4. ORECHINUS.

Doderlein, 1905. Zool. Anz., 28, p. 622.

Type, Trigonocidaris monoUni A. Agassiz, 1879. Proc.
Amer. Acad., 14, p. 203.

Periproctal 2:)lates few, large, more or less glassy ; few plates
proximal to buccal ring ; sculpturing on test c^uite distinct.

1. Orechinus monolini.

Trhjnn(iri(l(irl<! //lonnlini A. Agassiz. 1879. Proc. Amer. Acad.,
14, p. 203. 1881. Challenger Ech., pi. VI a, figs. 8-10.

Orechinus monolini Doderlein, 1905. Zool. Anz., 28, p. 622.

Form of test diverse ; colour more or less white, sometimes
strongh' tinged \\i\\\ brown.

1 specimen from Challenger St. 170, near the Kerniadec
Islands, ,520 fms., rocks.

This specimen, 8 mm. in diameter, is the holotype, and the
only individual secured by the Challenger. The species has
since been found to be common in the East Indies and at
the Hawaiian Islands.

5. PRIONECHINUS.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 202.

Tvpe, Prinnechiniis sagitliger A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 202.

Periiiroetal plates numerous and not glas.sy
; peristomal
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iiK'inbrant' A\itli few jjlates ; test sculpturing usually very

evident.

1. Prionechinus agassizii.

\Vood-xMa,sou and Alcock, 1891. Ann. Mag. Nat. Hist. (G); 8,

p. 441. (No figure!? yet published.)

One or more of the anal plates distinctly larger than the

rest ; all buccal plates with tube-feet ; genital pores at distal

tips of plates ; buccal plates large, close together
;

genital

plates little sculptured.

1 specimen from Challenger St. 219, near the Admiralty
Islands, 1.50 fms., mud, labelled Echinus eleqans.

Agassiz listed this specimen from the Admiralty Islands as

the European Echinus elegans without comment. It has a

superficial resemblance to specimens of E. elegans of the same
size, but, when examined with a lens, the test is seen to be

sculptured and the pedicellariae to be obviously different

from those of E. elegans. Mortensen examined this specimen

and wrote of it (1903. Ingolf Ech., pt. 1, p. 145) :
" There is an

unpaired lateral tooth on the globiferous pedicellariae, and
according to my observations by the short examination

during my stay at the British Museum, I feel inclined to think

that it is nearly related to Arhacina forbesiana ; at all events

it is a sure fact that it has nothing to do with E. elegans,

and upon the whole does not belong to the family Echinidae.'

My own study of the S23ecimen confirms Mortensen's view,

and I have accordingly placed it in Prionechimis, the genus

in which I place Arbaciiia forbesiana.

For the present the si^ecimen may be listed as P. agassizii.

The original description of P. agassizii is inadequate, particu-

larly in view of this specimen, because it makes no mention
f)f colour. The types were not c^uite 14 mm. in diameter

(unusually large for the genus), and the number of ambulacral

and interambulacral plates in a column were equal. The
])resent specimen is 16-5 mm. in diameter and 10 mm. high,

and has 14 interambulacral and 19 ambulacral plates in

a column ; this increase in number of the ambulacral plates

may be due to its greater age and size. The colour is bright

red, with the poriferous areas pale yellow ; spines, orange-

red with light tips ; all the jilates of the buccal membrane
pure white. The actinostome is 7 mm. across. No tridentate

pedicellariae were found, but ophicephalous and globiferous

are not rare ; the valves of the globiferous are very much like

those of the same pedicellariae in Pseudecliinus huttoni as

figured by Mortensen (1921, Vid. Medd., 73, pi. VII, figs. 12,

13), not unlike those of other species of Prionechinus.
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2. Prionechinus forbesianus.

CoUulditi forlicsiiiufi A. Agassi/,, 187!*. I'roc. Amcr. Acad., 14,

p. 203. 1881, I'hulhuijer Ech., pi. VI a, Hgs. 15-17.

Prionechmus forbesianus do Meijere, 1904. Siboga Ech., p. 71.

Buccal plates large, in contact, each with a tube-foot
;

primary spines orange-red ba.sally but white clistally.

1 specimen from ChdUenqcr >St. 173, near tlie Fiji Islands,

310 315 fms.

This is the holoty])e of the species. It is Ifi mm. in diameter
and S mm. higii, and is ]ir()bably adult, if not full grown. The
actinal side is pure \\hite, but the abactinal surface and the

basal half f)f each spine is light orange-red, in rather striking

contrast to the white tips. The .s^iecies is apparently very
near P. ruber, but the tuberculation of the test is much
coarser.

3. Prionechinus sagittiger.

A. Agassiz, 187!». Pioc. Anier. Acad., 14, p. 202. 1881, CIi(iHni.qrr

Ech., pi. VI a, tig.s. 11-14.

Test more or less depressed ; anal plates rather numerous
;

some (usually 5) of the buccal plates lack tube-feet.

2 .specimen.s from the Challenger collection ; from St. 207,

Philippine Islands, 700 fms., mud, and from St. 218, between
New Guinea and tlie Admiralty Islands, 1,070 fms., globi-

gerina ooze.

These are the type specimens, and as Mortensen has stated

(1903, IngoJf Ech., pi. 1, p. 82) they are not of the same species

and perhaps are not even congeneric. Furthermore, in the

Challenger Report another specimen is mentioned, from St. 164

(off New South Wales, UaO fms.), and this individual is in the

collection of the Museum of Comparative Zoology. I have
therefore now had the opportunity to examine the material

from each ChnJIenger station, and I confess I am no nearer

the correct placing of the different specimens than I was before

I saw them. Mortensen is very sure that the specimen fi'om

St. 207 is not a Priojiechirms, but he gives no reason for this.

He even adds— " The spines are of the same structure as in

Prionechinus.' Naturally, I examined the specimen with
special care, and I was interested to find that there are

apparently but 5 buccal feet, one to each pair of plates.

Moreover, I could find no reason for not allowing the specimen
to remain in Prionechinus, though I am far from asserting that

it unquestionably belongs there. The truth is that the speci-

men is too small and in too poor condition to permit any
certainty as to its identity.

The specimen from St. 218 is only 5 mm. in diameter and
about 2 mm. high. It is brown and ha.s no 'silvery lustre'

whatever. This is jmzzling, for Agassiz says the specimen
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figured is 7 mm. in diameter, and Mortensen speaks of ' a very

well preserved specimen ' from which he thinks Agassiz's

figure was made. Possibly there were 2 specimens from

St. 218, of which the larger is now missing. We may con-

sider this specimen as the type of the species, but we can have

nothing but the vaguest ideas as to the real species characters

until more and better material is secured. Now that I have

seen this type, I am dubious as to whether the little sea-

urchins collected by the Siboga and referred by de Meijere to

P. sagUtiger belong to this species.

6. OPECHINUS.

Dcsor, 1855. Syn. Ech. Foss., p. 107.

Type, Temnopleurus costaius d'Archiac and Haime, 1853.

Anim. foss. de I'lnde, p. 204.

Sculpturing of test consists of 4-6 pits on each interambu-

lacral horizontal suture at ambitus.

1. Opechinus spectabilis.

Mortensen. 1904. Dansk. Selsk. Skr. (7), 1, p. M, pi. I, fig. 15.

No distinct suranal plate ; 6 pits on each horizontal suture

in interambulacra at ambitus.

1 specimen from Challenger St. 192, near the Kei Islands,

129 fms., mud.

This is the holotype.

7. TEMNOPLEURUS.

Agassiz, 1841. Mon. Ech., Anat. Echinus, p. vii.

Type, Cidaris foreum-afica Leske, 1778. Add. ad Klein,

p. 155.

Test with pits
;

primary tubercles crenulate ; coronal

plates at ambitus with 1-3 (rarely 4) primary tubercles
;

seldom over 50 mm. in diameter.

1. Temnopleurus hardwickii.

Torevmatica hardwickii Gray, 1855. Proc. Zool. Sop. London,

p. 39.

Temnopleurufi hardwickii A. Agassiz, 1872. Rev. Ech., pt. 1,

p. 166. 1873, Rev. Ech., pt. 3; pi. VIII a, figs. 1-3.

Poriferous areas narrow
;
pore-pairs small

;
primary spines

not banded, very dark, almost black at base.

9 specimens from the following stations : Japan, Sendai Bay,

9 fms. ; Japan, off Yokohama, 6-14 fms. {ChaUenger) ; Japan,
35° 26' N., 139° 40' E., 4 fms.

Of the Challenger s]3ecimens, one is quite young, but 5 range
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from 24 to 44 mm. in diameter. None ealls for any comment,
but it is interesting to note the very restricted range of this

species, known as yet only from the eastern and south-eastern

coasts of Japan.

2. Temnopleurus reevesii.

Torenmatica reevesii Gray, 1855. Proc. Zool. Soc. London, p. 39.

TemHopleiirus reevesii Mortensen, 1004. Dansk. Selsk. Skr. (7), 1,

p. 62. A. Agassiz, 1873. Rev. Ech., pt. .3, pi. VIII a, figs. 6
and 7 (as T. rci/naudi).

Primary spines not- l)ande(l, not very dark at base ; ocular I

usuall\' nearly or quite insert.

32 specimens, of which 2 are bare. Localities represented
are : Korea, 40 fms. ; China ; Chusan Archipelago ; Japan,
Uraga Cliannel, 50 fms. ; Macclesfield Bank. 5 fms. ; Chal-
lenger St. 192, near Kci Islands, 129 fms., mud ; Challenger
St. 219, near Admiralty Islands, 150 fms., mud ; Chtillenger

St. 16G. near New Zealand, 275 fms., globigerina ooze. The
specimens from Chusan were labellecl T. loreiiitiaticus, and
tfie one from l^iaga Channel was labelled Salenia. Those
from Cliina and Korea were named T. reynaudi.

The best specimens of this rather delicate species are those
from Macclesfield Bank, which are really suiDcrb, but the
14 specimens from Chusan are a fine series. Fiv^e from
Challenger St. 192 are only 7-9 mm. in diameter, but they
seem to be T. reevesii. The single specimen from St. 219,
11 mm. in diameter, also seems to be correctly determined,
but the one from St. 166 is only 4 mm. through, and is much
too young to permit any accurate determination. Mortensen
(1904, Dansk. Selsk. Skr. (7), 1, ]). 64) considers that the sjjeci-

mens from Sts. 192 and 219 are not T. reevesii, but that the one
from St. 166 may be. His conclusions strengthen my belief

that accurate determination of isolated young Temnopleurids
is seldom ^Dossible.

The two specimens from China are bare tests, the types of

fJray's Torenmatica reevesii ; one is 21 mm. in diameter ; in it

no ocular plate reaches the periproct ; the other is 35 mm. in

dianu'ter, but the abactinal system is damaged, and I am not
able to say whether an ocular was insert or not. Yet Morten-
sen {I. c, ]). 63) says of these very specimens that one ocular
plate reaches the perijiroct !

The 2 specimens from Korea are very young, only 8-9 mm.
in diameter, yet in one of them ocular I is insert. In both the
abactinal system is remarkably smooth and made up of very
thin plates. The sjiecimen from Uraga Channel is also very
young, 9 mm. in diameter ; it is bleached ; its identity is open
to question.

Il,M.SEA-r. G
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3. Temnopleurus toreumaticus.

Cidurlii tureiunalicd Lcsko, 1778. Add. ad Klein, p. 155.

Temnopleurus toreuniaticus L. Agassiz, 1841. Mon. Ech., Anat.

Echinus, p. vii. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. Villa,
figs. 4 and 5.

74 specimens, of which 27 are bare tests and 19 are without
locality labels. Localities represented are : Korea ; Japan,
24 fms. ; Japan, Kobe (Challenger) ; off Yokohama (CJial-

lenger) ; Japan, 35° 26' N., 139° 40' E., 4 fms. ; China, Amoy ;

Singapore ; Malacca ; Penang ; Penang, Polo ; Philippines,

Ncgros ; St. 203, Philippine Islands, 12-20 fms., mud {Chal-

lenger) ; Arafura Sea ; Australia ;
Queensland, Port Curtis,

11 fms., sand and shells (Alerl) ; Queensland, Port Denison,
3-4 fms., .sand {Alerl) ; Burma, Gulf of Martaban ; Ceylon ;

India, Tuticorin ; Gulf of Cutch ; Karachi.

This is a very diversified series, ranging from 4-5 mm. to

58 mm. in diameter. The smallest, from the Arafura Sea, is

labelled T. hardwickii ; it is much too young to show specific

characters, but I think it is T. toreumaticus. The specimen
from Korea is only 9 mm. in diameter, but the primary
tubercles are crenulated as in an adult. There are 3 specimens
from Japan, 24 fms., labelled T. granulosus Gray ; the brown
colour and the numerous abactinal tubercles make them seem
different from T. toreumaticus. Of the bare specimens
without locality label, one is said to be the type of T. granu-

losus Gray ; I fully agree with Mortensen that T. granulosus

cannot be distinguished in any satisfactory way.
The 3 specimens from Negros are 25-28 mm. in diameter

;

they have very slender iirimary spines, 20-25 mm. long.

Two similar specimens, without locality, are probably from
the same lot. All are notable because only the spines near

the mouth are banded and these not conspicuously ; the

superficial appearance is thus a little like T. reevesii. The
specimen from Port Denison is a young one, the only true

T. toreumaticus in the Alert specimens from that port. (See

Mortensen, 1904, Dansk. Selsk. Skr. (7), 1, No. 1, p. 60.)

There is great diversity of colour shown in this series of

T. toreumaticus, and it is not unlikely that several colour

varieties may be recognized. At one extreme are two large

specimens from Japan, very dark, both test and spines being

coloured with deep olive and deep blackish-brown. At the

other extreme is the debatable specimen from Queensland
(Port Curtis, not Port Denison) to which Bell refers in the

Alert Report (p. 119) as having 'all the .spines which are

preserved on it perfectly white, without any bands whatever '.

Mortensen (1904, 1, c.) asserts that this specimen 'is not T. to-

reumaticus ; its globiferous pedicellariae have no lateral teeth '.

The specimen is 18 mm. in diameter by 9 mm. high ; the

test, like the spines, is for the most j)art pure white, but on
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the abactinal system there is a green tinge. I am unable to

tind eiiaracters to se])arate the specimen from T. (oreumaiicus,

aiul I think it may be an albino ; the reduction of the lateral

teeth on the valves of the globiferous pediccUariae does not
seem important. In the jar with this examj)Ie is another,

sonunvhat larger, the colours of which are green and rose
;

the abactinal system is particularly pretty with its mingling
of green and rose ; the primaiics are whitish with green-brown
bands. This specimen seems to be a light coloured T. toreu-

malicns, intermediate between a typical specimen and the

])uzzling whit^ one.

Specimens from Ceylon and from Tuticorin are very light

coloured, but none of them can be termed var. perezi. The
( 'hallenger specimens from Kobe are also light coloured ; they
are labelled T. hardwickii, and arc so listed in the Challenger

Report ; they are unquestionably T. lorenmaticus, as Mor-
tensen (/. c, p. 62) has already stated. One of the specimens
from Singapore is also very light coloured, nearly A\hite, with
some red-purple, and the primaries banded with the same
colour. This specimen is only 11 mm. in diameter, but with
it is another, 35 mm. through, which is c^uite brown. It is

probable that the light and often bright coloration may be
a youthful character, which generally disappears early in life,

but is more or less frequently retained after adult size is

reached.

The shape of the test in T. toreumaticus sho\\s great diver-

sity. As a rule the height is about half the diameter and the
abactinal region is slightly flattened, but sometimes the
flattening is very marked ; one bare test 47 mm. in diameter
is only 22 mm. high. On the other hand, the abactinal system
is frequently elevated, and often the test tends to become
quite conical ; a specimen 43 mm. in diameter is 26 mm. high,

while an extreme example is a bare test 58 mm. in diameter
and 42 mm. high.

3 a. T. toreumaticus var. perezi.

Temnnjtlf'uruK jurczi Koehlcr, 11)06. Bull. Paris Mus., 11, p. 460.

Test and small spines nearly white
; in'imary spines pale

yellowish, banded with reddish-violet or reddish-brown.

6 specimens : 2 from India, Karachi, and 4 from Muscat.

This is a very pretty and very light-coloured form of

TemnopJeurus that, at first sight, looks quite different from
T. loreumaficus, but there seem to be many connecting links,

and I regard it as a colour variety. Possibly it is a sub-

s])ecies characteristic of the north-west corner of the area
occu])ied by T. loremnalicus. The s]iecimens from Muscat are

20 mm. in diameter ; their primary spines are 25 mm. long

and are verj' slender.

G2
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8. SALMACIS.

Agassiz, 1841. Mon. Eeli., Anat. Echinus, p. viii.

Type, Salmacis hicolor Agassiz, 1841. Mon. Ech., Anat.
Echinus, p. viii.

Test high, or somewhat flattened, nsually over 50 mm. in

diameter when adult ; tubercles crenulate ; coronal ]ilates

at ambitus each with 4-9 primary tubercles.

1. Salmacis belli.

Sfihiinri.9 .vjylinrroideft var. helli Doderlcin, 1903. Dcnksolir. Ocs.

Jena, 8, p. 718, pi. LXIV, fig.s. l-I c.

Salmacis helli Morteiiscn. 1904. Dansk. Selsk. Skr. (7). 1, p. 68.

Primary spines banded, more or less rose-red, green at base ;

gill cuts insignificant.

16 specimens from the following localities : North-western
Australia. Holothuria Bank, 15-38 fms. ; Banda Sea, Damma
Island, 9-1.') fms. ; Challevger St. 188, west of Torres Strait,

28 fms., mud ; Challenger St. 186, near Wednesday Island

(Torres Strait), 8 fms., coral sand ; Queensland, Port MoUe,
12-20 fms., rock, coral (Alert). The specimens from Holo-
thuria Bank were labelled Salmacis sulcata, or were unidenti-

fied ; those from Damma Island were labelled Salmacis
globator ; the Challenger specimens were labelled S. rarispina
(corrected to S. belli by Mortensen) ; the Alert specimens
were named S. hicolor (corrected to S. helli by Mortensen).

Most of these specimens are young and some are very im-

mature ; those from Port MoUe are fine. The Damma Island

specimen is 40x26 mm., and has the test fawn-coloured,

unusually dark for T. belli. A little specimen, 14x8 mm.,
from Challenger St. 186, has a similar colour. The specimen
from Holothuria Bank, named S. sulcala, is in poor condition ;

the spines are very light, jierhaps bleached, and there are very

few abactinal tubercles ; the smallest individual, from Holo-

thuria Bank, measures 10 x 5 mm.

2. Salmacis bicolor.

Agassiz, 1841. Mon. Ech., Anat. Ech.. p. viii. A. Agassiz. 1873.

Rev. Ech., pt. 3, pi. VIII a, figs. 11 and 12.

Primary spines more or less bright red, at least at base,

banded ; small spines bright red.

38 specimens, of which 5 are bare tests. Localities represented

are : Philippine Islands, Zamboanga ; Macclesfield Bank,
30-40 fms. ; Singapore, 10 fms., sand ; East Indies ; Bondy
Head ; Ceylon ; India, Tuticorin ; India, Madras ; India,

Vizagapatam ; Karachi ; Mauritius ; Madagascar ; Mada-
gascar, Belo Bay ; British East Africa, Wasin Island, 10 fms.

(Crossland) ; Zanzibar.

The specimens from Zanzibar and Zamboanga are particu-

larly fine. That from Macclesfield Bank is the smallest, 7 ram.
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in diameter, with spines 7 mm. long ; it is labelled Temno-
pleums toreumaticus. The largest specimen, 77 x 49 mm., is
from Zamboanga. A bare test labelled Portugal (an error),
and named »S'. mrispina, is 73 mm. in diameter and 53 mm.
high. One from Ceylon is even higher, 47x38 mm., the
height thus about 80 per cent, of the diameter. The specimens
from Madagascar are really the most interesting of all, for they
show a type of coloration which is very perplexing. The
larger, 45 mm. in diameter, shows no red whatever, look-
ing like a bright -coloured <S'. sphaeroides ; there is much
violet on the ])rimary spines

; the small spines are violet and
reddish-brown, and the bases of the abactinal primaries are
tmged with red

; large globiferous pedicellariae are very
abundant. The smaller s])ecimen, from Belo Bay, is only
22 mm. in diameter, and although its general coloration is like
that of the larger, the bases of the primary spines and the
smaller spines are much redder. The pedicellariae show
that these specimens are S. bicolor, but it would be very
easy to mistake them for S. sphaeroides. Two from Madras
are of interest, for one is a typical S. bicolor, but the other

It
^^'""'^^ ^^ ^'io^^^ (or purple) and as free from red as are the

Madagascar specimens.

3. Salmacis dussumieri.

Agaswiz and Desor, 1846. Ann. Sii. Nat., 6, p. 359. Doderleit,
1903. Denkschr. Ges. Jena, 8, pi. LXIII, ligs. 5 a-c.

Test low
; only every other ambulacral plate in midzone

has a primary tubercle near poriferous area ; small spines not
red at base.

22 specimens, of which 4 are bare and 2 are without locality
label. Localities represented are : India, Tuticorin ; Burma,
Gulf of Martaban ; Singapore ; Challenger St. 212, near
Zamboanga, 10-20 fms., sand ; Ea.st Indian Ocean ; Holo-
thuria Bank, 32 fms. ; Challenger St. 186, Torres Strait,
8 fms., coral sand ; Queensland, Port Deiiison, 4 fms. {Alert) ;

Port MoIIe, 14 fms. (Alert); Port Cm-tis, 5-11 fms. The
Alert specimens were labelled S. sulcata.

There is great diversity of size and colour in this series, but
on the whole the distinctive species characters are well shown.
The specimens from Tuticorin are very dark, in striking con-
trast to the young specimens from ' Singapore, Holothuria
Bank, and Challenger St. 186, which are white, with violet or
violet and white primary spines. Two very flat specimens,
9 and 10 mm. in diameter, without loealitv, show the same
pretty coloration

; they are labelled Temnopleurus toreu-
maticus. The specimen from ChnUemjer St. 212 is larger, and
the general efl'ect abactinally is dull flesh red and dirtv white

;

the long ])rimaries of the"aml)itus are pale greenish with
reddish bases and dull puriile bands. It seems probable that
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young individuals are generally purple and white, and beeonie

dingier and darker as they mature, until the eontlition shown
by the Tutieorin speeiniens is reaehed ; no doubt the change
is hastened or hindered by local conditions.

The specimens labelled ' East Indian Ocean ' are small, bare

tests, the types of Toreumatka concava Gray.

4. Salmacis erythracis.

A. Agassiz and Clark, 1912. Mem. M.C.Z., 34, p. 315, pi. Ill,

tigs. 4-6.

2 specimens, 1 from Zanzibar, 5 1ms. [t'rotiduud), and 1 fmm
tSeychelles, 12 fms., coral [Ahrl).

The specimen from Zanzibar is a very fine one, 53 mm. in

diameter and 25 mm. high. Mortensen identified it as »S'. dus-

dninicri, but added a note that it might be a new variety.

The colour is very dark, with the bases of the miliary spines

in the midzone brilliant red. The Seychelles specimen is

7-5 mm. in diameter and 2-75 mm. high ; the test is white
;

the primally spines abactinally arc very dull greenish, whitish

at base and tip, but in midzone they are bright violet, white
at base and tip ; all the small spines have the characteristic

brilliant red bases. Mortensen had examined this specimen
also, and his label reads-

—
" Salmacis n. sp. or ^S^. dussumieri VI

'

A gootl series of specimens from the western Indian Ocean
may demonstrate that S. erythracis is only a colour variety of

5. dussumieri. Agassiz and I (I.e.) confused the dai'k-coloured

specimens of S. dussumieri from Tutieorin witli this species,

but they are quite distinct.

5. Salmacis rubricincta sp. nov. Plate V, figs. 3, 4.

Test rather liigh, somewhat bluntly conical, 51 mm. in

tliameter and 31 mm. high, t'oronal plates 25 or 26 in a
column. Ambulacral plates 20 or 30 in each column. Abac-
tinal system only 9 mm. across, the periproct just half of that.

All oculars completely exsert. Periproct covered by a con-

siderable number of plates, many of which carry secondary
spines. There is a primary tubercle on each ambulacral ])late.

Actinostome 11 mm. across
;

gill cuts broad ami shalktw.

Actinal primaries not noticeably widened at tip. Pedicel-

lariae essentially like those of *S'. bicolor.

Colour of test, pale apple-green, tending to white, especially

orally, and with white markings on both the ambulacra and
interambulacra. Primary spines pure white with bright red
rings ; there is a ring near the tip and I, 2 or 3 rings on the
basal part of each spine. Small s])ines white, those on the
abactinal system with bright red bases.

Indian Ocean, Saya dc Malba, 40 fms. (Gurdliiar). 5 speci-

mens, labelled Salmacis bicolor, pale variety.
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This spt'fics ix based on the coloi-ation, which is s(i striiiing

and so entirely unlike that of any other mendx-r of tiu^ genus.
There are 5 specimens, of which the smallest is 40x23 mm.
(the hol(jtyi)e is the largest), and they show no variation.

6. Salmacis sphaeroides.

Echinus spluwroidcs Liuiu', 1758. Syst. Nat., cd. 10, p. 004.
Salmacis s2)hna-oi(ks Lovcii, 1887. liih. Svciisk. Vct.-Akad. Haiidl.,

13 (4), No. f), p. 6!). Diklcilciii, l!to:5. Dciiki-clir. Gcs. Jena, 8,
pi. L.Xlll, ligs. 1-4 a.

Primary sjunes green, at least at base, not rose-red,

abactinally consi)icuously banded
;

gill cuts deep.

23 speciiuciis, of which 4 are bare. Localities represented
are: (hilf of Siam, K()sichan<f ; Billitou ; Singapore; Singa-
pore, Siglaj) ; Pliili]5pin(' Islands, Ccbu ; P.l., Cebu, Mactan
llccf ; r.l.. .Minihinao ; Australia; East Australia; New
(Juinca, south-eastern coast. Hoods Lagoon

; Queensland,
Port Denison, 3-4 fms., sand (Alert) ; Solomon Islands, Ugi.

The specimens from Hoods Lagoon, Ugi, and Mactan Reef
A\cre labelled S. sulcata, while those from Australia, East
Australia, and Singapore were named S. r/lobalor. The
."> little specimens from Port Denison were labelled Toimo-
jilcurus granulosus Gray.

There is much colour diversity, but it tloi's not seem to be
the young ones that are lightest coloured. The five from Port
Denison are very small but they are very dark and have much
red on the spines. The adults from Billitou are very pale
coloured, with little green, most in the smallest specimen and
least in the largest, confined to the very bases of the spines

and to thc^ abactinal ]iart of the test ; the ])rimary s])ines are

white, especiall\" actinally, more or less banded with red-

purple. Three spt'cimens from Singapoi'e are remarkable for

the light brown colour, with little green ; few primary spines,

above the ambitus, are banded, and the bands are few and
dark. The specimens from (Jebu and from Hoods Lagoon arc

tine and very dark coloured. The individual from East
Australia is a bare test 100 nun. in tliameter and 07 mm. high.

7. Salmacis virgulata.

Agassiz aiul Dcsor, 1840. Ann. Sci. Nat., 6, p. 35!t. Doderlein,

1903. Denkschr. Ges. Jena, 8, pi. LXII, figs. 2 and 2 a.

Primary spines not banded ; colours diverse, base and tip

often different ; coronal plates separat("d from each other

only by sutures, the edge of which may be slightly bevelled.

33 specimens, of which !) are bare and a are without locality

labels. Localities represented are : India, Tuticorin ; Ceylon ;

Ceylon, Chevaal Paar [Herdinan); Singapore, 5-10 fms.;

Biiliton ; Cludlenijcr St. ISO, Torres Strait, 8 fms., coral sand ;
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New iSoutli Wales, Port Jackson, Sow and Pigs Reef ; South
Australia, Eden ; North-west Australia, 14° 50' S., 125° 40' E.

The Torres Strait specimen was labelled S. globator, and
the Herdnian specimen from Ceylon, which is very young,
was labelled ' Tenmopleurus yg.'

The 14 specimens from Tuticorin include a bare test, 66 by
43 mm. ; the others range from 20 to 50 mm. in diameter, and
are greenish-wliite with the primary si^ines bright red-violet,

more or less white tipped. The Port Jackson specimen appears

bleached. The bare tests without locality labels show great

diversity of form ; thus a specimen 41 mm. in diameter is less

than 21 mm. high, but another 45 mm. in diameter is 38 mm.
high and quite conical ; the largest is 76 x 54 mm. The
specimen from north-western Australia is remarkable in that

ocular I is insert ; the test is low, 25 x 12-5 mm., and the

coloration is interesting ; above the ambitus all is white
;

below, the test is white, but the primary spines are violet

with white tips. This specimen suggests S. dussuniieri so

strongly that the possibility of its being a hybrid, S. virgu-

lata X S. dussumieri, should not be ignored.

7 a. S. virgulata var. alexandii.

Sahtiacis ale.vandri Bell, 1884. Alerl Report, p. 118. Doderlein,

1903. Denkschr. Ges. Jena, 8, pi. LXIl, iigs. 5-7 a.

Like 8. virgulata, but coronal plates separated by deep
horizontal furrows, the sides of which are more or less vertical.

36 specimens, of which 3 are bare and have no locality label.

Localities represented are : North-eastern Holothuria Bank,
15-20 fms. ; Parry Shoal ; Torres Strait, Prince of Wales
Channel, 5-7 fms. {Alert) ; Torres Strait, Thursday Island,

3-4 fms., sand ; Queensland, Port Denison, 3-4 fms., sand
(Alert) ; New South Wales, Port Jackson. The specimens
from Port Denison were labelled Tenmopleurus toreumatlcus.

About two-thirds of these specimens are from Port Jackson,

and all are from Australian seas. One from Port Denison is

very darlv coloured (test dark purplish-fawn colour, primary
spines dull reddish, pedicels very dark purplish) and the pits

on the test are very deep and conspicuous, as in Temnojjleurus

toreumaticus. The 2 others, from Port Denison, are fine

examples, typical S. alexandri, 35 mm. and 55 mm. in diameter.

The Port Jackson examples range in diameter from 26 to

81 mm., and the relative height shows great diversity ; one
specimen 81 mm. in diameter is 44 mm. high, but another
also 81 mm. in diameter is 55 mm. high. The lowest specimen
is 70x32 mm. ; it has a large abactinal system and a big

periproct, but the oculars are all exsert as usual. The ambitus
is normally a circle, but occasionally it is a very distinct

pentagon with rounded angles. The diversity of colour is even
more remarkable than the diversity of form ; one specimen
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is bright yellow-green ; another is green with the primaries

l)rownisli hasally ; a third is green with primaries ehestnut-

hrown, lighter distally and white at tips ; several are red-

\ iolet, one is dull rose ; the very low one has the abaetinal

spines pale brownish or almost white, the pedieels brown, and
tile attinal spines chdl red-violet with white tips ; still another
has the distal halt of the spines, espeeially below ambitus,
l)right violet.

It is very doubtful whether this form is worthy of varietal

rank, but it is retained beeause it is not yet known from the
northern jmrt of the area occupied by 'S'. virgulata. Typical
.V. rirgulata also occur in Australia, but the tendency is

towards the deep, distinct grooves of *S'. ahxandri. It may
l)e that the variety is associated with definite environmental
conditions.

9. TEMNOTREMA.
A. Agassiz.. 1863. Pioc. Acad. Nat. .Sci. Philadelphia, p. 358.

Type, Temnolreina sculpta A. Agassiz. 1863. Proc. Acad.
Nat". Sci. Philadelphia, p. 358.

iSize small, rarely more than 20 mm. in diameter ; primary
tubercles not erenulated ; every ambulacral plate with a
primary tubercle close beside the poriferous area

;
pore-pairs

in a narrow vertical series ; coronal plates with deep, con-

sjiicuous, usually oblong pits at the sutural angles and on the

h(_>rizontal sutures.

1. Temnotrema decorum.

Doderlein, 1914. Fauna Siidwest-Austral. : Echiiioidea, p. 459.

1903, Denkschr. Ges. Jena, 8, pi. LXI, figs. 1-2 b (as Fletire-

chinus hothryoides). (= Pleiirechinus bolhryoides L. Agassiz

et Desor, 1846, et auct. jwst., non Pleurechinus bothryoides

L. Agassiz, 1841.)

Test high, dark ; anus central
;

primary spines with
2-4 bright red bands.

19 specimens. The following localities are represented

:

North-eastern Holothuria Bank, 15-20 fms. ; Holothuria

Bank, 24 fms. ; North-west Australia, Baudin Island ;

Torres Strait, Prince of Wales Channel, 7-9 fms. {Alert) ;

Thursday Island, 3-4 fms., sand (Alert) ; St. 186, Torres

Strait, 8 fms., coral sand {Challenger). The specimens from
North-eastern Holothuria Bank were labelled ' Temnopleurus
young '.

This is a noteworthy series of a rare little sea-urchin,

a species unrepresented in the IMuseum of Comparative
Zoology. The largest specimen is 20-5 mm. in diameter by
12 mm. high ; another is 20 by 13 mm. ; the highest is 10 by
11 and the lowest 14 by 8. The coloi'ation shows some
diversity in shade, but not much in iiattern. The bright red
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rings on tho spines are very distinctive. One of the Alert

specimens from Thursday Island lias very little red on the
spines, but thi' others are more brilliant. The ground colour
varies from light green to a tlark brownish-olive ; most of the
specimens arc rather dark, but 3 of those from Holothuria
Bank and the 2 from Challenger St. 180 are tlistinetly light

green. The very large pits give the test a striking appearance,
which, combined with the handsome colour, makes the recog-

nition of the species easy.

3. Temnotrema maculatum.

Pleurechinus tnaculalus Morteiisen, 1U04. Daiisk. iSelsk. .Skr. (7). 1,

p. 89 ; pi. I, figs. 4 and 14.

Tciimolrema maculata H. L. Clark, lt)12. Mciu. M.C.Z., 34, p. 318.

Buccal jilates 10 ; suranal distinct
; pits large, longer than

distance between 2 ; test rather high ; no green in coloration ;

genital plates often crossed by a transverse line.

14 specinicii.s from Macclestiekl Bank, 32-46 fins. ; Borneo ;

otf Northern Australia, Evans Bank, 12-15 fms. The speci-

men from Evans Banli and 2 of those from Macck'stield Baiilv

Avcrc labelled simply ' Tcmnophurus ', but the others were
labelled Temnojileurtis hotlirijoidcs.

Mortcnsen was doubtfid whether this should be considered
a distinct s})ccies or a variety of T. bolhri/oidcs. The main
features of the test are like those of T. bothryoidcs, but the

coloration is different. The specimens from ]\lacclesfield Bank,
and the oiw from Borneo, form a good series 8-5-11) mm. in

diamctt'r with the height of the test ranging from less than
00 per cent, to more than 75 per cent, of the diameter. The
small specimens tend to have the primary sjiincs more or less

banded with reddish or orange, but on the adidts the spines arc
not at all banded. The largest specimen is very pretty, with
white test and red markings. The identity of the specimen
from Evans Bank is uncertain ; it is only 9 x mm. and shows
no line across the genital plates, but the secondary tubercles

are in a horizontal line on the plates of the midzone. The
test is a rather dark purplish-red above the ambitus, the
pedicels are A\hite, and the s]jines are redtlish or white with
1-3 faint bands of reddish ; around the peristome the colour

is jjale yellow.

3. Temnotrema pallescens sj). nov. Plate VII, figs. 5, 0.

Test 14 mm. in diameter and 10 nnn. high, with huge pits

in both ambulacra and interambulacra as in T. decorum.
Coronal plates 15 in each column, with the ambulacral ]3lates

a little more numerous (19-20). Abactinal system 4 mm. in

diameter, of which the periproct is not quite one-half. Genital

plates high, but somewhat oblong, and clearly wider than
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high ; a large ]hmv on the oxtrcmo distal margin ; a series of

3 seeondarv tubereles on the inner margin. Oeular plates

small, deeidedly exsert, as usnal in the genus, with a conspieu-

ous pit at the innermost angle, and usually 2 sceondary
tubereles, one on either side. Periproet with a distinct but
small suranal plate, earrving one small s])ine. Actinostome
5 mm. across with o jjairs of very small buccal plates, each
with a tube-foot. Primary spines with a blunt or slightly

swollen ti]) ; most of the si)ines arc wanting from the abactinal

surface antl midzone. Pedicellariae few and hard to find ;

those that were found were not essentially different from those

of T. maculnlutn.

Colour of test green A\ith a purplish cast ; the pits arc quite

green, sometimes yelloAvish. sometimes dark ; areas l)etAvecn

})its purplish. Spines pale lavender, the primaries \\hitish at

tij), often with one or two very indistinct dusky bands.

Billiton, 1 spccimc'ii.

This species is obviously closely related to both T. dccuniiib

and T. maculatum. The colour and form of the test is like

jf'. decorum, but the difference in the spines is too great to be
ignored ; the entire absence of red is very striking. On the

other hand, the abactinal system, especially the genital plates

and the I'clatively small ocular plates, cannot be rcconcilctl

with \\ hat is found in T. nMculaluin, and the coloration too is

very tli lie rent.

4. Temnotrema scillae.

TcniiKrhiiiKs scilhit ^lazetti, 18'J4. Mem. R. Acad. iSci. iModcna

(2). 10, p. L'13.

Temnotrnna srillac H. L. Clark, 1912. Mem. M.C.Z., 34, p. 318.

Morteiiseii, 1904. Daiisk. .Selsk. 8kr. (7), 1, pi. 1, tigs. 9, 10, 17

and 18 (as Pleurechinus scillae).

iSimilar to T. maculatum but test not so high, and suranal

plate very large, covering half or more of periproet.

20 .specimens, of whicli 2 arc hare and 1 is without locality

label. Localities represented are : .Suez ; Muscat ; Britisli

East Africa, Wasin Island (Vrosdaml) ; Holotliuria Bank,
15 fms.. New Britain, 35 fms. The specimens from Wasin
are labelled ' Temnophurus yg.', while those from New
Britain arc labelled Pleurechlnus reliculalus.

The 2 sjx'cimens from New Britain are small, bare, ami
in poor condition, but I agree with jNIortcnsen (11)04, t. c,

]j. 80) that they are of the same species as the dozen from
Muscat. The specimen from Wasin is a tine example, but
those from Holothuria Bank are very small and their identity

is less certain. The 2 specimens from Suez and one from an
unknown locality are adults, about 9 mm. in diameter, and
although they are typical in other ways, the spines are scarcely
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thorny, so little so indeed that careful examination with
a lens is necessary to make it visible. This species is very
near T. siamense, and I am not satisfied that the two are

distinct.

5. Temnotrema sculptum.

A. Agassiz, 1863. Pioc. Acad. Nat. Sci. Philadelphia, p. 358.

Mortensen, 1904. Dansk. Selsk. 8kr. (7), 1, pi. I, ligs. 5, 6,

8 and 19 (as Pleurechinus variegatus).

Like T. maculatum but pits small ; ambulacral plates equal
interambulacral in height and number ; test variegated grey
and whitish.

10 specimens, 5 from Japan and 5 from Korea. The localities

are : Korean coast ; Korea, 34° 13' N., 136° 13' E., 48 fms. ;

Japan, Kobe, 8-50 fms. (Challenger).

The 5 Challenger specimens from Kobe are every fine,

7-5-15 mm. in diameter. They were listed in the Challenger

Report as Pleurechinus bothryoides. The Kobe specimens
have the pits on the test small and shallow, and their colour

shows no little diversity. The test is usually variegated
purplish, greenish (of an olive shade usually) and white or

whitish ; but it may be light olive with little variegation.

The primary spines are reddish basally (sometimes quite

bright, sometimes very pale), becoming light or even whitish

at the tip. Rarely the spines are pale greenish and brownish,
and there may be a darker band around the distal part. The
number of ambulacral plates is the same as that of the inter-

ambulacral, quite an unusual condition.

6. Temnotrema siamense.

Pleurechinu.s suuiiensis Mortensen, 1904. Dansk. Selsk. Skr. (7), 1,

p. 79, pi. I, figs. 2. 7, 11 and 20.

Temnotrema simnensis H. L. Clark, 1912. Mem. M.C.Z., 34, p. 318.

Very similar to T. scillae but spines smooth, primaries often

swollen at tip.

28 specimens, of which 2 have no locality label. Localities

represented are : Seychelles, 12 fms. (Aleii) ; Macclesfield Bank,
30-50 fms. ; Holothuria Bank, 15-36 fms. Of the specimens
from Macclesfield Bank, 1 was labelled Salinacis rufa and 10
were named Temnopleurus bothryoides.

The 2 specimens without locality are not perfectly typical,

and might perhaps be as correctly referred to T. scillae
;

the primaries are very little enlarged at tip and the smaller
spines are not perfectly smooth ; all the spines are reddish
at base and are not banded.
The specimens from the Seychelles antl from Holothuria

Bank were identified by Mortensen. One from Macclesfield

Bank is remarkable for the presence of 2 suranal j)lates and
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for havinc; tlio priniary spinos liaiidcd witli reddish, not
groonisl).

6 a. T. siamense var. pulchella.

PIcvrechinvfi .linme^isis var. piilclielliifi Mortcnscn, 1004. Dansk.
Selsk. Skr. (7), 1, p. 82. (No figures pnl)lishp(i.)

Like T . siawense , but colour of test and spines is bright red.

2 specimens from Mario Louise Island, Amirante Group,
17 fms., coral {Alirl).

These ai'o apparently type-speeimens.

10. MESPILIA.

Agassiz and Desor, 1S4C. Ann. Sci. Nat. (.3), 6, p. 357.

Type, Erlmut-'< qlnhnhifi Linne. 1758. Syst. Nat., ed. 10,

p. 0(54.

Coronal plates with very small pits ; median abactinal

interambulacral areas more or less bare
; pore-pairs distinctly

biserial.

1. Mespilia globulus.

Kchiniifi ginhiib/s Linne, 1758. Syst. Nat., ed. 10, p. 664.

Me-Hinlia globidus Agassiz and Desor, 1846. Ann. Sci. Nat. (.3). 6,

p. 358. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. VIII a, figs. 13

and 14.

27 specimens, of which 14 are bare and 8 are without locality.

Localities represented are : Korean Strait. 24 fms. ; Japan,
Misaki ; Macclesfield Bank, 13-34 fms. ; Philippine Islands

;

P.I., Zamboanga ; Celebes, Badjona ; New Guinea ; Loyalty
Islands ; Samoa, coast of Savaii.

The Samoan specimens, 42x26 mm., are the most typical

examples of this beautiful and well-kno-\\ii species. Three
from Korea are young, and A\ere labelled Salmacis sulcata.

1 a. M. globulus var. albida var. nov.

Test 30 mm. in diameter, and 18 mm. high, perfectly bare,

without spines or pedicellariae. Abactinal system missing.

Arrangement of plates, tubercles, and pores as in M. globuhis.

Ground colour of test light olive-green, with no trace of red
;

median ambulacral areas above ambitus, moi'e or less of

median interambulacral areas, and nearly all tubercles, white

with a slightly greenish tinge.

Without locality label, 1 specimen.

This is a very handsome bare test. I have never seen

a specimen of M. globulus with any white on the test. The
variety i;f//orr/m (H. L. Clark, 1912, Mem. M.C.Z.. 34, p. 322)

lacks red altogether and has some white on the spines ; but
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re-examination of the type-material of M . pellocrica convinces

me that this per])lexing specimen is no nearer that variety

than it is to typieal M. glohulus.

1 b. M. globulus var. whitmaei.

Uesinlla whittnaei JJell, 1881. Proc. Zool. Soc, p. 433. (No figure

published.)

Like M. globulus but abactinal interambulacra and median
areas of ambulacra densely covered with small tubercles.

1 specimen from Samoa.

Mortensen (1904, Dansk. Selsk. Skr (7), 1, p. 98) asserts that

M. whitmaei ' must be withdrawn as a synonym only of M. glo-

bulus ', but examination of the holotype has left me in doubt
whether it is not a good species. It is certainly a very easily

recognizable variety, for I have not seen another specimen of

Mespilia comparable in the tuberculation of the abactinal

part of the test. Other specimens from Samoa are obviously

different, and the fact that only one specimen of M. ivhitmaei

has as yet been found makes it probable that it is merely an
extreme individual variant. Possibly the specimen is not
from Samoa but from some less well-known area.

11. MICROCYPHUS.

Agassiz and Desor, 1846. Ann. Sci. Nat. (3), 6, p. 358.

Type, Microcyphus maculatus Agassiz and Desor, 1846.

Ann. Sci. Nat. (3), 3, p. 358.

Coronal plates few,with small pits or none ; actinal inter-

ambulacral plates not noticeably different from abactinal ;

bare interambulacral space extended more or less cons]iicu-

ously along the horizontal sutures.

1. Microcyphus annulatus.

Mortensen, 1904. Dan.sk. Selsk. Skr. (7). 1, No. 1, p. 101. (No
figure pul)lished.)

Test high ; interambulacral areas broad, light coloured
;

poriferous areas narrow
;
primary spines with a broad band

of red.

13 specimens from the following places : Victoria, Port Philip

Heads ; Challenger St. 161, off entrance to Port Philip,

38 fms., sand ; Challenger St. 162, Bass Strait, off East
Moncoeur Island, 38-40 fms., sand. All the Challenger speci-

mens were listed in the Report as Microcyphus zigzag.

All these are fine or even superb examples of this very
distinct s])ecies. The 7 specimens from St. 101 range from
5 X 3-75 mm. to 1 6-5 x 12 ; in 3 only a very few of the primary
spines show the red bands ; the ambitus is circular in all, so

that apparently the original specimen, which Mortensen {I.e.)
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say« was 14-8 nun. long by 12S mm. wide, is not now in

this lot. The i> specimens from St. I(i2 range from 16 x 12 to

I!»xl7 mm. They are noteworthy for their size, and for

having the bare interambulaeral areas pale fawn eolour.

2. Microcyphus compsus.

H. L. Clark, 1!»12. Mem. M.C.Z., 34, p. 322. (No figure pub-
lished.

)

Bare interambulaeral spaces narrow, rose-red ; ]')rimary

spines pale reddish, not banded.

2 specimen.'!, 1 from Port PhiUp, labelled J/, rlegmis Mort., and
1 from Port Philip Head.s.

These are the types of J/, elecjans Mortensen (1904, Dansk,
Selsk. Skr. (7), 1, p. 100). M. elegans being preoccupied, it

was necessary to STibstitute the name M. comj)sns.

3. Microcyphus maculatus.

Agassiz and Desor, 1846. Ann. Sci. Nat. (3), 6, p. 358. A. Agassiz,

1873. Rev. Ech., pt. 3, pi. VIII a, figs. 8-10.

Poriferous areas broad, with small tubercles present in

them ; coronal plates few ; spines green, sometimes with light

tips. This is the largest species in the genus.

17 specimens, of which 8 are bare tests and 1 is without
a locality label. Mam-itius and Andaman I.slands are the
only trustworthy localities ; specimens labelled ' Australia

'

and New Zealand ' appear to be from Mauiitius.

All are large adults. The 9 from Mauritius are fine speci-

mens, the largest 28 mm. in diameter, with the bare inter-

ambulaeral areas light, like the ambulacra, or else bright
brown. The specimens supj)osed to be from Australia and
New Zealand are very large (up to 47 mm.) bare tests. That
from the Andaman Islands is also a bare test, 26 x 17 mm.,
having no abactinal system ; the tuberculated portions of

the plates are rather olive-green, with the tubercles smaller
and much more numerous than in jMauritius specimens ; the
naked areas are olive-grey, very conspicuous and sharply
defined.

A bare test without locality is 47 mm. in diameter and
30 mm. high ; there are 10 coronal plates in each column and
40 ambulacral. The tuberculation of this test is very com-
plete, the bare interambulaeral areas being reduced to spaces
about 5 mm. wide by 3-4 mm. high on the upper and lower
margins of the inner end of each plate ; the ambulacra are
eom])letely covered with tubercles. The tuberculated jiait

of the test is dull olive, and the small but A\-ell-defined nakerl
areas are dull jiurjile.

AnthecliinM.'i ro.sru.'i A. Ag. is the young of this species, as
Agassiz long ago decided, but I agree with Mortensen in
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doubting whetlior 31. rousseaui Agass. is identical with
J\f. maciiJattts. Siiocinions of M. rousseaui with the spines

and pediceUariae on the test are needed, and also a good series

of M. macuJatus from 10 to 30 mm. in diameter. Until this

material is forthcoming, it would be futile to revive, or

attempt to define, 31. rousseaui.

4. Microcyphus zigzag.

Agassiz and Dcsor, 184G. Ann. Sei. Nat. (3), 6, p. 358. A. Agassiz,

1873. Rev. Ech., pt. 3, pi. VIII c, figs. 11--] 3.

Bare interambulacral spaces dark coloured ; spines deep
red, not banded.

6 specimens, of which 2 are bare. Localities represented are :

Bass Strait anfl Port Philip Heads.

12. AMBLYPNEUSTES.

L. Agassiz, 1841. Mon. Ech., Anat. Echinus, p. ix.

Type, Echinus griseus Blainville, 1825 ^Echinus ovum
Lamarck, 1816. Anim. s. Vert., 3, p. 48.

Median interambulacral areas not bare
;
primary tubercles

on every ambulacral plate, close to poriferous area ; test high,

rather thin ; abaetinal system and peristome small.

This very characteristic and interesting Australian genus is

represented by more than a hundred specimens, and the

effort to determine the species to which they belong has
necessitated a complete revision of the group. Mortensen
(1904, Dansk. Selsk. Skr. (7), 1, pp. 102-10) made the first effort

to bring order out of chaos, and so defined the genus that its

limits are now easy to see ; but owing to lack of material he

was less successful in delimiting the species. In 1912 (Mem.
M.C.Z., 34, pp. 325-32) I made an attempt to group the

material available to me (as well as one form not seen by me)
in 8 recognizable species, and two years later Doderlein (1914,

Fauna Siidwest-Austral. : Echinoidea, pp. 460-75) offered

an artificial key to 9 different forms ; he rightly discarded

A. grossularia Studer, which Mortensen has since (1921, Vid.

Med., 73, p. 170) shown is not even a Temnopleurid.

In addition to the material in the British Museum and the

Museum of Comparative Zoology I have recently had the

opportunity to study a very good collection of 75 specimens

belonging to the South Australian Museum, Adelaide, and
altogether I have studied more than 300 adult specimens.

The species names in use to-day are probably not used in

the same sense as Lamarck, Blainville, or L. Agassiz used them.

It is certain that the well-marked species which Mortensen,

Doderlein, and I have agreed in naming A. paUidus is not
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the species so designated by Lamarck ; but as it is unlikely

that the baie test (or tests) on which he based his species

could be positively identified, we may continue to use A. palli-

dus as we do, although Lamarck's diagnosis and Blainville's

description lead me to think that the form to which I gave
the name A. pachislus lUciy perhaps be Lamarck's A. pallidus.

A. griseus Blainville is, I think, synonymous with A. ovum
Lamarck ; they cannot be distinguished by the shape of

the test, for there is a continuous series from the lowest to

the highest tests. There are in the Museum of Comj)arative
Zoology specimens of Ambh/pneustes named ovum and griseus

by Louis Agassiz, and other specimens purchased in Paris

in 1870 by Alexander Agassiz, after comparison with
Lamarck's ' originals ', so that I feel vevy sure of my ground
in using the name ^4. ovum as I do.

Doderlein made a great step forward in recognizing the
importance of the presence or absence of spines on the anal
plates, which I am convinced is of prime significance. It is

now possible. I think, to make a key that will work satis-

factorily A^'hen the specimen in hand is complete. I do not
think any key can be made to identify bare tests with the

periproct missing !

As stated above, A. griseus is a synonym of ^4. ovum, and
this is the commonest Ambhjpneustes of Victoria and Tas-
mania. Farther Avest, A. pallidus is the common form, but
both are common on the South Australian coast. These are

the two easily distinguishable species of the genus, but allied

with each are other more perplexing forms. The beautiful

A. formosus is closely related to A. pallidus, and may prove
to be only an extreme varietj' of it.

The forms allied to .4. ovum are very diverse and their

interrelationships are by no means clear. To three of them
I have given the names pachistus, grandis and triseriatus.

A fourth. .4. leucoglobus, is known to me only from Doderlein's

description and figures. Apj^arently the bare test is not

distinguishable from that of A. ovum., but the miliary spines

appear to be characteristic ; this may prove to be an extreme
form of A. ovum.

Doderlein is probably right in considering A. pachistus to

be a vaiietj' of .4. ovum. The fully developed form is very
distinct, but in large series it appears to intergrade with
A. ovum. As for A. triseriatus, I have not found a second
individual like it, and critical re-examination of the type leads

me to believe that it is either a hybrid (possibly with ^4. for-

mosus) or an extreme individual of A. pachislus. The status

of A. grandis is moi'e puzzling ; adults are so large, and so

different in form and a])pearance from ^4. ovum, that one is

inclined to regard them as a valid species until the attempt
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is made to specify the distinguishing characters. A. (jrandia

also is here listed as a variety of A. ovum.

The artificial key to the species and varieties of Ambly-
pneustes may be used for specimens in which the periproctal

plates are present, and at least some spines. The amplified

diagnoses include all the essential facts about each form.

Key to the Species and Varieties oJ Amblypneustes.

A. Periproctal plates rather small and thin, with no spines
;
primary

spines red, purple, or green, with .secondaries different ; colours

usually bright, with that of the primaries commonly lighter at base

than at tip of spine ; zigzag markings of interambulacra (or some
sort of coloiu' ornamentation) generally conspicuous

;
poriferous

areas narrow.

B. Primary spines bright red ; test usually dark, with lateral parts

of interambulacra often noticeably darker than middle ; tuber-

cvdation of test rather coarse, many tubercles on the median
interambulacral area more than half as large a.s the largest

tubercles on the plates ; size small, about 30-35 mm. in diameter

;

height of test about 0-85-0-95 of diameter ; apparently ranging

from Bass .Straits and Tasmania to Western Australia, but rare

and local. formosus

BB. Primary spines pale red, purple, lavender, or green, with
secondaries lavender or nearly white ; test iisually light, pale

browni, purple, dull reddish, yellowish, greenish, or dirty white ;

tuberculation of test notable for the small size of the tubercles,

especially in the median interambulacral areas ; size moderate,

test up to 45 mm. in diameter ; height of test about 0-90-0-95

of diameter, but sometimes as much as 1-07 ; ranges from
St. Vincent Ciulf, South Australia, to the Abrolhos Islands,

West Australia ; apparently common on the South Australian

coast. palUdus

AA. Periproctal plates coarser and fewer, some, and often many, bear-

ing spines
;
primary spines not bright coloured, pale brown, or

reddish, or dark brown or green, often darkest at base and fre-

quently light, or even white, tipped ; zigzag markings or other

ornamental patterns on interambulacral areas indistinct or

wanting ; poriferous areas narrow or wide, often quite wide with

the pores in 3 fairly distinct vertical series.

B'. ' Miliary spines much shorter than half the length of the primaries,

with spheroidal, white tips ; height of test about 90 per cent.

of diameter ; primary spines green or brown '
; \\'est Australia,

Bunbury to Geraldton. leiicoglobus

B'B'. Miliary spines at least half as long as primaries, the tips some-
times thickened but never spheroidal ; height of test in pro-

portion to diameter very diverse
;

primary spines dull or

pale.

C. Test high and often large ; diameter may be as much as

60 mm., and the height is from 0-92 to 1-18 of the diameter ;

tuberculation of test tine, often very fine as in ^. pallidus ;

colours diverse, but usually dull, brownish, yellowish, or dirty
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white spines on a grey, brown, or greenish test ; pedicels often

darker coluiircd in marked contrast ; Bass Straits and Tas-

mania, westward apparently to Geraldton, West Australia, very

common on the coasts of Victoria and South Australia, ovum

G'C". Test lower, more hemisplicrical, or even somewhat flattened,

the height 0-00 <)-80 of the tliameter ; tuberculation coarse.

D'. Size very large, up to 85 mm. in diameter ;
poriferous areas

very narrow, the 2 together forming one-third or less of

ambulacrum ; test and primaries pale brown, or dull pale

red or dirty whitish ; ^'ictoria, South Australia, West
Australia. var. grandis

D'D'. Size smaller, 40-4") mm. in diameter ;
poriferous areas

nearly or quite half the ambulacrum ;
primary tubercles

very large, especially in ambulacra, where the marginal
series is very conspicuous, each tubercle occupying prac-

tically the entire height of the plate ; test dull green or

brown ; primaries dull green, often dark, especially at

base, whitish at tip ; small spines often very light, some-
times nearly white ; Bass Straits, Mctoria, and South
Australia. var. ijnchista

1. Amblypneustes formosus.

\'alcncicnnes, 184G. Vov. Vi'niiti: Zooph.. pi. II, fig. 2. A. Agassiz,

1873. Rev. Ech., pt. 3, pi. VIII c, fig. 1.

Primary spines red ; test dark, ornamentally marked with
lighter ; tuberculation rather coarse ; no spines on anal

plates.

IS specimens, of which 10 are bare and 2 are without locality

labels ; the others are labelled ' Australia " and Bass Straits.

These range fiom 17 x 17 mm. (2 bare .young ones aie

smaller) to 30x37 mm. The largest is not only the largest

individual of the species that I have seen, but is notable
for its height, the vertical diameter slightly exceeding the
horizontal.

2. Amblypneustes ovum.
Echinus omnn Lamarck, 1816. Anim. s. Vert., 3, p. 48.

Amblypneustes omtm. Agassiz, 1841. Men. Ech.. Anat. Echinus,

p. ix. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. VIII e. figs.

3 and 4.

Anal plates carry small spines ; miliary spines at least half

as long as primaries ; test about as high as wide or even
highei' ; tuberculation fine ; colours dull.

75 specimens, of which 50 are bare tests and 32 have no locality

labels. Localities represented are : Australia ; New South
Wales, Port .Jackson ; Tasmania ; Victoria. Port Philip ;

Warrnambool ; ChaUenger St. 102. Bass Straits, 38-40 fms..

sand ; South Australia. There are also labels ' Fiji Islands
'

and ' Cape of Ciood Hope ", which are obviously wrong. Most
of these specimens were labelled A. griseus, a fair number
A. paUidu.'i. and a few .4. ovum. The specimen labelled Port

.Fackson docs not, in my opinion, provide satisfactory evidence

II L'
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of the occurrence of Amhlypneustes there. All other 'Ambly-
pneusles ' that Doderleiii and I have seen from Port Jackson
are Holojmeusles !

Several of these specimens exceed 50 mm. in diameter.

The height of these large ones nearly equals their width,

excepting one 53 mm. in diameter but only 37 mm. high,

the lowest of the whole series. The highest specimen is 45 mm.
through and 46 mm. high. In most the ambitus is a cii'cle,

but in a few it is a distinct pentagon with roimded corners.

Many are bare tests, the identification of which is doubtful.

Two specimens are curiously deformed, so that they are

not pentamerously symmetrical. One from Challenger St. 162
measures 13 mm. by 11. Ocular IV is wanting and there is no
ambulacrum IV above the ambitus ; orally 5 ambulacra are

present and there are 5 teeth visible. The other specimen is

much more distorted, especially the abactinal system ; ambu-
lacrum V falls short of the abactinal system by 7-8 mm. ; the

test is 43 mm. long through III-5, and 38 mm. wide ; an-

teriorly it is 31 mm. high but posteriorly only 18 mm. Both
of these individuals fall into Jackson's (1912, Phylog. Ech.,

pp. 35-51) class 16, but they differ from the examples listed

by him.

2 a. A. ovum var. pachista.

Amhhjpnevstes pachistus H. L. Clark, 1912. Mem. M.C.Z., 34,

p. 327, pi. CXII, figs. 10 and 11. pi. CXXI, figs. 1-3.

Similar to A. ovum, in essentials, but test stouter ; tubercu-

lation much coarser, especially in ambulacra
;

poriferous

areas wide, the two together about half of ambulacrum.

8 specimens, of which 7 are bare and 3 are young without
locality labels. Localities represented are : New South Wales,
Clarence River ; Tasmania, Hobart.

Tlie bare tests from Hobart are fine, typical specimens ; the

largest is 45 mm. in diameter and 36 mm. high. The Clarence

River specimen is labelled Salmacis globafor ; it is 50 mm. in

diameter and is nearly bare ; the primaries present are olive

-

green, dark at the base and white at the tip, as is usual in the

variety. I doubt if the locality given is correct ; it means an
unexpected northern extension of the range of the genus.

3. Amblypneustes pallidus.

Echinus pnllidns Lamarck, 181G. Anim. s. Vert., 3, p. 48.

Aiiilih/pneusfes pallidum Va]encienn(^s, 184:6. Voy. Venux : Zooph..
pi. II. fig. 1. Doderlcin, 1914. Fauna Siidwest Austral. 4,

pi. IX, figs. 1-5.

No spines on anal plates
;
primary spines pale red, purple,

lavender or light green ; secondaries lavender or nearly- white ;
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test light coloured ; tubereulation tine ; height of test nearly

or quite equal to diameter.

16 speciuicns from Australia and iSoutli Australia, of which
3 are bare.

These specimens range from 11x8 mm. to 34x30, and
show great diversity in colour. One has the primaries bright

red, greenish only at base, with lavender secondaries ; I

shoukl refer it to A.Jormosus if the tubercles were not so small.

Two very tine specimens in the Exhibition Gallery have the
primaries orange-red, greenish at base, and the secondaries
bright lavender. Eight specimens from (South Australia have
the primaries green (one has them purple) and the secondaries
pale lavender or jiale green with lavender tips, or simply pale

green. A couple of small bare tests from South Australia are
red, more or less of an orange shade, with the ambulacra and
zigzag markings on the interambulacra whitish ; the few
remaining spines are white, but these are probably not
primaries.

13. HOLOPNEUSTES.

Agassiz and Dcsor, 1846. Ann. iSoi. Nat. (3), 6, ]!. 364.

Tvpe, Hulopnemte/i porosissinms Agassiz and Desor, 1S46.

Ann. 8ci. Nat. (3), 6, p. 3(54.

Test high
;
poriferous areas wide and crowtled ; only every

second or third ambulacral plate above ambitus with a
primary tubercle close to poriferous area ; interambulacral
plates low and numerous ; ocular plates all exsert.

1. Holopneustes inflatus.

A. Agassiz. 1872. Bull. M.C.Z., 3, p. 56. 1873, Rev. Ech., pt. 3,

pi. V'lll c, hgs. 5 and 6 (as U. purpurcsccns).

Ambulacra and interambulacra of about equal \\idth
;

primar\- spines range from pale brown to redtlish-purple.

45 specimens, of which 31 are bare and 11) have no locality

labels. Localities represented are : New iSouth Wales, Port
Jackson ; Van Dicmens Land ; Victoria, Port Philip Heads ;

A\'arrnambool. Nearly all were labelled Amblypiicustea.

This series sho\\s very great diversity in colour of the test,

but much of this may be due to bleaching. In 11 specimens
from Port Jackson the colour ranges from pure white to

bright reddish. The normal coloration in life includes more or

less red or purple. An individual from Port Jackson is

deformed ; it is 33 mm. in diameter, but is 30 mm. high in

interambulacrum I and 35 mm. high in ambulacrum IV.
Furthermore, ambulacrum IV is duplicated in half, that is, it

has 3 poriferous zones at the ambitus ; the oculars and genitals

are normal, but the extra half ambulacrum extends to the
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pcristoiiu'. A spefinicii exhibited has a label ealling attention
to ' the peculiar fusing of 2 ambulacra '

; the condition is not
the fusing of 2 ambulacra, but the dropping out of the inter-

poriferous area of an ambulacrum in the midzone, so that the
poriferous areas lie side by side.

The largest is 54 mm. high, though it is but 52 mm. in

diameter. A fine examjjle from Port Jackson, 40x41 mm.,
has the test a pale lavender antl the spines pale pink. A bare
test from Warrnambool has much white on the upper half

;

the mid-interambulacral areas are white to some distance
below the ambitus.

2. Holopneustes porosissimus.

Agassiz and Desor, 1846. Ann. Sci. Nat. (3), 6, p. 364. A. Asjassiz,

1873. Rev. Ech., pt. 3, pi. VIII c, Hgs. U and 10.

Ambulacra noticeabl}' wider than interambulacra
;
primary

sj)ines greenish, more or less extensively tipped with red.

7 specimens, of which 3 are bare. Localities represented are :

Victoria, Port Philip Heads ; Hobson Bay ; Warrnambool

;

South Australia, Adelaide ; West Australia, Fremantle.

These are mostly young, 11-18 mm. in diameter, but the
one from Hobson Ba}^ is fine. In a specimen 11 mm. in

diameter the ambulacra are 4 mm. wide and the interambu-
lacra 3, about the same proportions that hold for the adult.

14. GONIOPNEUSTES.

Duncan, 188'J. Jour. Limi. Soc. London, Zool., 23, p. 113.

Type, Amblypneustes pentagonus A. Agassiz, 1872. Bull.

M.C.Z., 3, p. 56.

Only every second or third ambulacral plate above ambitus
with a primary tubercle close to poriferous area ; interambu-
lacral plates few and high ; oculars I and V insert.

1. Goniopneustes pentagonus.

Amblijpneustcs pantafjo-iiun A. Agassiz, 1872. Bull. M.C.Z., 3, ]}. 56.

1873. Rev. Ech., pt. 3, pi. VIII c, tigs. 7 and 8.

Goii,io2}neustes pcntagonun Duncan, 1889. Jour. Linn. Soc. London,
Zool., 23, p. 113.

Test smooth, reddish-purple, its height about two-thirds

its diameter ; spines white.

2 specimens from Macclesliekl Baiik, 30-50 fms. One was
labelled Tripneudled gmlilla (cf. Bell, P.Z.S., 1894, p. 411), the

other was not identified.

These are sujjcrb examples of this \'erv rare species, hitheito

known only from the type in the Museum of Comparative
Zoolog3\ This tyi^e is labelled ' He de France "/ ', a locality

there is every reason to doubt ; the discovery that this species

inhabits the China Sea is important.
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The largor specimen measures 27xL>(> mm., the smaller
1^ X 1 1. ihe ambitus is eireular ; oculars 1 and V are insert •

the t(>st IS smooth, without sculptuiing and without nits. nJ
genital pores arc; visible, \\hich indicates that adults of this
species arc eonsitlerably larger. In the smaller specimen,
wluch has 10 coronal plates in each series, there are only
61 ambulacrals. Each ambulacial ])late below the midzone
has a primary tubercle, but in the mi.lzone only every other
one, and above the midzone there are but 2 or li such tubercles
on either side of each ambulacrum. No globiteruus pedicel-
laiiae couh be found. Ophicephalous pedicellariae abundant
but not distinctive. Tridentate pc-dicellaiiae rare, only
2 being found

; they are not ])eculiar in any way ; the valves
are narrow, comi)ressed at base of blade but expanded at tip.
Ihe colour of both specimens is dull reddish pun)l<>, ^ith the
spines, anal plates, and all tubercles white or whitish.

Family 2. ECHINIDAE, Agassiz.

Ambulacral plates compound, typically of 3 elements
;ambitus circular

; test Avithout sculpturing or pits.
The limits of this family- have been so much discussed that it

is necessary to review the present state of our knowled^re of
the group and its allies. Dr. Mortensen's nota))le monograph on
the larval forms of Echinoderms (1921, Studies Dev Larvallorms Lch., pp. 32-77, 20G-12) throws a great deal of light
on the mteiTclationships of the genera discussed. lAIoitensen
thinks that m the main his vie\\s derived from a study of the
pedicellariae have been confirmed, and that each of the three
families that he recognizes has a definite larval form ; but it
seems to ine that here, as with the test or the pedicellariae
considered alone, ^^-o find a series of forms ranging from the
simpler to the more complex, which can be arbitrarily divided
into three groups, by recognizing certain exceptions. My
Danish colleague and I are quite in agreement as to certain
simple genera a\ Inch belong to the Echinidae and also as

to other • complex ' genera which make up the Echinometridae
(in my sense of that name), but it is in regard to the inter-
mediate genera that we differ. 1 have pinned my faith to the
test structure, especially to the essential difference betMeen
triporous and polyporous ambulacra, ami noM- I find that in
a South African species {Parac antwins ogulhcnsis) the same
(irlKlt individual may show both kinds ! (see H. L Clark Id'H
iMsh. Mar. Biol. 8urv. U.S. Afr.. Rep. 4, Sp. Rep. 1,'pp 6ami 0) This is probably due to senescence, but it is i^erplexincr
nevertheless. Mortensen originally laid stress almost wholly
on the pechcellariae, but now admits that in certain genera
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(Xoiechiiius, Pseudecliinus) ' the characters of the pedicel-

Uiriac are very indistinct ' {op. cit., p. 212).

There is general agreement as to the recognition of three

famiUes, of which tlie least specialized is the Echinidac and
the most specialized is the Echinometridae. The difficulty

is the intermediate group -which Mortensen names Toxopneu-
stidae and Gregory 8trongylocentrotidae. This is not merely
a difference of name but of the position of important genera,

for Gregory, Jackson and I have considered Toxopneustes one
of the Echinidae, and Mortensen's name Toxopneustidae
could not then be used. Therefore the first point to be settled

is the position of Toxopneastes and Lytechiniis—two closely

related genera, of which Toxojmeustes is obviously the more
specialized.

In the characters of the test Lylechinus is essentially an
Echinus, but is distinguished by the distinct and usually

deep gill-cuts. Also the pedicellariae are different, the valves

of the globiferous ijedicellariae in Lytechinus being very
distinctive. The larvae of Lytechinus are almost intermediate

between those of Echinus and those of Tripneustes or Toxo-
pneustes ; indeed the relationship to Eclmius seems to me
much more evident than that to these other genera. The
gill-slits and the peculiar globiferous pedicellariae perhaj^s

make it worth \\hile to separate Lytechinus from Echinus, and
to associate it with Toxopneustes, Tripneustes, Nudechinus
and Gymnecliinus to form a subfamily of the Echinidae, to be
termed Toxopneustinae

.

In forming the family Strongylocentrotidae Gregory simply
ignored the i^edicellariac and Jackson did the same (1912,

Mem. Boston Soc. Nat. Hist., 7). This course enables one to

avoid a most perplexing cUlemma, for within the limits of the

family are two groups of genera, one A\ith the remarkable
globiferous pedicellariae of Lytechinus and its allies, and the

other with a quite distinct type, similar to that of Echinometra.
The question is whether, as Mortensen holds, the first group

is derived from the Toxojineustinae, or whether it is to be
regarded as comjirising j^olyporous forms whose globiferous

pedicellariae have inclependenth' become like those of the
Toxopneustinae. Mortensen considers that the study of the
larval forms confirms his view. The three genera primarily

concerned (with globiferous pedicellariae as in Toxopneustes)
are Pseudoboletia, Strongylocentrotus and Sphaerechinus. The
genera making up the other grouj) of Strongylocentrotidae
are Echinostrephus, Loxechinus, Paracentrotus, Caenocentrotus,

Pachycentrotus and Heliocidaris. The larval forms of Strongy-

locentrotus, Sphaerechinus, Paracentrotus and Heliocidaris are

known. That of Paracentrotus is essentially like that of the

Echinidae, as might be expected from its position as one of
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the mo«t primitive g(>nera in the family. • In S'jjhacrechinua,

according to Mortensen, the larva is very much like that

of Heliocidaris crassispina. This Heliocidaris-MkL' larva of

Sphaerechinus makes it jjroper to distinguish Sphaerechinus
fi'om Strong 1/1ocentrolus ; but it confirms my belief that the

resemblance between the globiferous ]3edicellariae of Pseudo-
lelia, Slronijjilocentrotus and Sphaerechinus, and those of the

Toxopneustinae is not an indication of genetic connexion but
of parallelism ' in development.

Echinostrephus connects the Echinidae with the Strongj'lo-

centrotidae, one species having but 3 pairs of pores in each
ambulacral plate, and the other 4. Nothing is known of the

larva, but the i^edicellariae and the habits warrant including

this genus in the 8trongylocentrotidae. Loxechinus is cer-

tainly a member of the family, but has retained a very
primitive form of globiferous pedicellariae as a link with the

Echinidae. A genus that I have hitherto left in the Echinidae,

in sj)ite of its specialized pedicellariae, is Evechinus. Morten-
sen has now shown that its larval form is also specialized, as

in Echinometra; hence I put Evechinus in the Strongylocen-

trotidae, in S2)ite of the fact that its ambulacra, though quite

complex, are not, apparently, polyporous.

As regards the Echinometridae, the only genus that causes

difficulty is Parasalenia. The larval form is not known ; if

it proves to be like that of Li/techinus, the genus may be
placed in the the Toxopneustinae, the form of the test being
regarded as a secondary acquirement. But for the present

the form of the globiferous pedicellariae may be regarded as

secondary, and the trij^orous ambulacra as the retention of

a pi'imitive character, or possibly a reversion. ComiDarison
of young Parasalenia with young Echinometra suggests the

derivation of the former genus from the latter.

This grouping of the genera involves the assumption that

Toxo2Dneustid-like globiferous pedicellariae have develoj^ed

independently in three quite widely separated groups. How-
ever, the change from the pedicellaria-form seen in Echinus
to the typical Toxoi^neustid form is relatively slight and
might occur easily. ComjDarison of some of the published

figures will help to confirm this ; for example, Mortensen 's

figui'es (1903, Inrjolf Ech.). Compare figures 17, pi. XVIII,
with 14, pi. XX ; or 19, pi. XIX, with 16, pi. XX; or 6,

pi. XVni. with 2ti, pi. XX. In Clark (1912, Mem. M.C.Z., 34)

compare figs. 9 ami 18, pi. XCTV, and fig. 4, pi. XCV, with
fig. 27, pi. XCIII and figs. 6. and 16, pi. XCV ; it will readily

be seen (particularly in fig. 18, pi. XCIV) that the Toxoijneustid

type often shows an asymmetry at the tip, the left side being

pushed out a little, as in pedicellariae which bear an unpaired
tooth on that side. That the loss of this tooth might occur
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iiidrju'iidoritly in quite unrelated genera «eems not only

})ossil)le, but probable. Similar elianges in spines ^ occur

quite indejx'ndently in various genera, and jjctlicellariae, like

spines, are but appendages of the test, subject to all environ-

mental influences. That Toxopneustid-like globiferous petli-

cellariae have arisen independently three times is at least as

likely as the alternative, that polyporous ambulacra have
arisen independently.

1. PSAMMECHINUS.

Agassiz and Desor, 1846. Ami. Sci. Nat. (3), 6, p. 368.

Tvpe, Echinus mUiaris P. L. 8. Miiller in Knorr, 1771.

Del.*' Nat., pi. D II, fig. 3.

Pei'iju'oct approximately central ; buccal membrane jjlated
;

a primary tubercle on every ambulacral plate ; ocular plates

all exsert
;

gill cuts insignificant.

1. Psammechinus microtuberculatus.

Echinus microttiberculatus do lilainvillc, 182,'}. Diet. Sci. Nat., 37,

p. 88. A. Agassiz, 1873. Rev. Ech., pt.3, pi. Vila, tigs. I and 2.

Echiims {Psammechinus) micro! uhcrculalus Agassiz and Desor,

1846. Ann. 8ci. Nat. (3), 6, p. 368.

Buccal membrane covered with greenish i)lates ; tubercu-

lation of test fine, but primary tubercles much the largest.

37 specimens, of wliich 4 are bare and 14 have no locality

labels. Localities represented are : Mediterranean iSea ; Eay
of Marseilles ; Naples ; Toulon ; Trieste ; Corfu.

The best of these are from Naples ; the largest is nearly

35 mm. in diameter.

2. Psammecliinus miliaris.

EchinuK )niUaris f. L. iS. Miiller in Knorr, 1771. Del. Nat., pi.

D 11, fig. 3.

Echinus (Psammechinus) miliaris Agassiz and Desor, 1846. Ann.
Sci. Nat. (3), 6, p. 368. Mortensen, 1903. Ingolf Ech., i^t. 1,

pi. 11, lig. 7 ; pi. XV, figs. 6, 7, and 11.

Buccal membrane covered with whitish plates ; tubercu-

lation of test coarse ; secondaries large and numerous.

166 specimens, of which 70 are bare tests and 61) liavc

no locality labels. Localities represented are : iShetlands

;

' A striking illustration of parallelism in the. nioditicatiou of spines has

recently been published by A. O. Thomas (1924, Iowa Geolog. Surv., 29,

pp. 481-93). The Devonian genus yiirto/i('chinii.s has spines surprisingly

like the specialized spines of our modern Podophoni, and there is no genetio

connexion between the two genera possible. See also the radioli palcti-

formes of Aiiaulocidaris testudo Bather (1909, Triassic Ech. Bakony, p. 140)

for a third example of the independent origin of such extraordinary spines.
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Strongylycen tr-utida c_

Psammechinus

Echinidae

Diagram to illustrate the luterrelatioiisliip.s of the (ienera in the

families Echinidae, Stroiigylocentrotidae, and Echinometridae.
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iScotlaiid, west coast ; Loch Fyne ; Locli Goil ; Kilbiaunau
Sound ; Ireland, Biiterbuiy Bay ; off Valcntia Bay (Porcu-

pine) ; England, off Liverpool ; Plymouth ; Brixham, off

Berry Head, 30 fms. ; Portland ; Weymouth ; Luhvorth ;

Poole ; St. Leonards ; Norway ; Denmark ; Channel Islands
;

Portugal ; Spain, Santandcr ; ^Mediterranean ; Corfu. Several

of the specimens were lalx'lled E. esculentus. The 11 speci-

mens labelled ' Mediterranean ' may have come from that

sea, but Mortensen (1913, Mitt. Zool. St. Neapel, 21, pp. 1-39)

does not include P. miliaris in the Mediterranean fauna. The
single specimen labelled Corfu is not very satisfactory as

evidence.

The finest of these specimens are those labelled Scotland,

but the largest is a bare test, 50 mm. in diameter and 26 mm.
high, from an unknown locality. Another bare test is a re-

markable deformed variant, 51 mm. long, on an axis which
runs through genitals 1 and 3 ! ; the greatest width is 45 mm.
and the height is only 22. Ocular IV and genital 4 (or 5) are

wanting, but ambulaci'um IV is present on the oral side of the

test. This aberrant individual does not fall into any of

Jackson'.s (1912, Mem. Boston Nat. Hist. tSoc, 7, pp. 36-51)

20 groups ; it is nearest Groujj 16, but has only 4 genital plates.

2. ECHINUS.

Linne, 1758. Sys. Nat., ed. 10, p. 663.

Type, Echinus esculentus Linne, 1758. Sys. Nat., ed. 10,

p. 663.

Pei'ii^roct approximately central
;

peristome not plated
;

gill cuts shallow
;
pore-pairs in arcs of 3 ; ocular plates small,

exsert (rarely I, or I and V, insert) ; size rather large, often

exceeding 75 mm.

1. Echinus acutus.

Lamarck, 1816. Anim. s. Vert., 3, p. 45. A. Agassiz, 1873. Rev.
Ech., pt. 3, pi. Vll a, tig. 5. Mortensen, 1903. Iwjolf Ech.,

pi. II, tigs. 1 (as E. JleiHiugi) and 8.

Test half as high as wide or more ; ambulacra plates at and
below ambitus often lack primary tubercles ; buccal plates

carry no sjiines ; tubercles and ar;eolae large
;
primary sjjines

not uniformly green ; perii^roctal plates with at least a few
sjiines.

94 specimens, of which 6 are bare tests and 59 are without
locality labels. Localities represented are : Norway ; North
Sea ; Porcupine St. 82, north of Cape Wrath, 312 fms. ;

England, Tynemoulh ; Plymouth ; Falmouth ; English
Channel ; Ireland, off' Cleggan Head, 40 miles ; Royal Dublin
Soc. St. 43 ; off south-western Ireland, Ii'ish Fish. Board
St. 504, 627-728 fms., stones and coral ; south-west of Ire-

land, 500 fms. ; Mediterranean Sea ; Nice ; Naples ; Sicily ;
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Tunis, Bona Bay, 25-65 fins. One of tlio specimens from the
English Channel was labelled K. flfniiiK/i, and 4 from off

south-western Ireland were labelled E. i-uri.sjjinofiiis.

Many of these are very handsome, notably those from
Naples and from Sicily. Those from the Irish F. B. St. 504
ai'e very brilliant red and white ; the largest is 70 x 50 mm.
A specimen without locality, 45 x20 mm., is remarkable for

the very long primaries, which are green at base abactinally,

but pure white at tip ; some of the oral primaries have the

tips wide and flat : this may re])resent an undescribed variety.

Another noteworthy specimen, 70x38 mm., from off south-

western Ireland, 70 fms., is conical in shape. There is no red

in the coloration, but the test and spines are white, with the

primaries, and most smaller spines above the ambitus, deep
green at base. The largest specimen is from the English

Channel and measures 135 mm. in diameter and 102 mm. high.

1 a. E. acutus var. norvegica.

Eclnmis norvegicus Diiben and Koren, 1844. Skand. Ech.. p. 268.

A. Agassiz. 1873. Rev. Ech., pt. 3, pi. VI a. fig. 4.

Echinus acutus var. norvegicus Mortensen, 1903. IngolfFjch.. pt. 1.

p. 153
;

pi. I. figs. 4 and 8 ; pi. II, figs. 2 and 6'.

Test low ; ambulacral plates many, each with a primary
tubercle

;
pore-pairs small ; abactinal system large.

461 specimens, of which 234 are bare tests and 232 are without
locality labels. The following localities are represented

:

Norway ; Lofoten, 300 fms. ; Hardanger Fj ord ; Christiansund,

50-60 'fms. ; Havbroln, 100 fms. ; Ingolf St. 50, south of

Iceland. 1.020 fms. ; Shetland ; Porcupine St. 47, north-west

of Cape A^'rath. 542 fms. ; North Sea, 50-200 fms. ; Porcupine
St. 29, north-west of Ireland, 1,264 fms. ; Ireland. 38 miles

w. I s. off Duisley Head, 105 fms. ; off south-west coast,

110 fms. ; 45 miles off Blaclu'ock, 500 fms. ; Porcupine St. 6,

south-west of Ireland, 90 fms. ; off Valentia, 40 fms. ; off

Ireland, 082 fms. ; British seas, deep water ; off eastern

United States, 1.241 fms. ; dilto, 1,242 fms. ; Challenger

St. 45, western Atlantic, 1,240 fms., mud ; Challenger St. 46,

western Atlantic, 1,350 fms., mud ; Challenger St. 47, western
Atlantic, 1,340 fms., mud ; coast of Spain and Portugal.

These are labelled E. aculiis, norvegicus, affinis, elegans,

flemingi, microstomus and rarispinosus. They range in colour

from pure white to piu-ple, green and \\hite ; as a rule there

is more or less red, and often they are very handsome in their

bright red spines. Among the moi'e interesting specimens are

3 bare tests taken by the Porcupine in 18G9, apparently the

types of Thomson's E. microstomus ; 2 specimens from Ingolf

St. 50, cotypcs of E. affinis Mortensen ; 7 specimens from
Hardanger Fjord, labellecl E. elegons ; 5 quite flat rather green

specimens from Lousey Bank, 100-200 fms., a peculiar form
of E. norvegicus. A superb individual from Gravene Fjord,
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Hardangerfjord, 40x25 mm., has primary spines 25 mm.
long ; there are very few secondaries and fewer miliaries still,

but pedicellariae are numerous ; the abactinal iDrimary spines

are deep purple at base, then green, then greenish-white at

tip, but there is no purple below the ambitus, and the aetinal

spines soon lose their green ; there is no red anywhere.
A critical study of sufficient material may enable the

various forms of E. acutus and E. norvegicus to be arranged
in some sort of groups or series correlated with locality, depth
or character of the bottom, but at present I find it impossible

to draw satisfactory lines.

Besides the material listed above under E. ncutus and E. a.

var. norvegica, there are 9 lots of small individuals, 81 in all,

that are too young to be properly assigned to either form.

2. Echinus alexandri.

Danielsseu and Koren, 1882. Nyt Mag. f. Naturv., 27, p. 294.

Mortensen, 1903. lugolf Ech., pt. 1, pi. V, figs. 2 and 3.

pi. XV, figs. 13 and 17.

Ambulacral plates each with a primary tubercle ; height
of test about one-half diameter ; abactinal system much
smaller than peristome ; valves of large, tridentate pedicel-

lariae broad and flattened.

6 specimens from the following localities : St. 44, west of

the Faeroe Islands, 545 fms., hard bottom, St. 52, south-east

of Iceland, 420 fms.. and St. 96, west of Iceland, 735 fms.

(Ingolf) ; Bay of Biscay, 950 fms. (Koehler) ; St. 46,

western Atlantic, 1,350 fms., mud, and off Tristan da Cunha,
1,100 fms. {Challenger). The ChaUeiiger specimens were both
labelled E. elegans.

Mortensen considers the one from Tristan da Cunha to be

a representative of an txndescribed species. This specimen is

70x34 mm., and is in very fine condition; the abactinal

spines are fewer than usual, and the valves of the tridentate

pedicellariae are narrower than in typical E. alexandri.

3. Echinus atlanticus.

Mortensen, 190.3. /^is^oZ/" Ech., pt. 1, p. 101. H. L. Clark, 1912.

Mem. M.C.Z., 34, p'l. CX, figs. 1-3.

Test high, sparsely tuberculated. remarkably bare above
ambitus

;
primaries relatively long ; each ambulacral plate

with a primary tubercle.

13 specimens from ChnUenger St. 343, near Ascension Island,

425 fms., coral.

This is a fine series ; the s]iecimens range from 17 to 73 mm.
in diameter and show little diversitv.
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4. Echinus elegans.

Diihi-u and Koieii, 1S44. Skand. Ec-h., p. 272. Moitensen, 1903.

InijolfVu^h., pt. 1, pi. 1, figs. 2 and :$, pi. Ill, lig. 4, pi. XV,
fig. 4, pi. XVI, figs. 3 and 19.

Test rather low ; anibulacral plates numerous, each with

a primary tubercle
;

jjore-pairs, large ; abactinal system
small ; coloration generally with more or less red.

o .specimens from the following .source.s : Porcupine St. 47,

north-west of Cape Wrath, a42 fms. ; off southern Ireland,

.5(H) fms. ; Ireland, 45 miles off Elackrock, .'iOO fms. ; Bay
of Biscay, 665 fms. (Koehler).

The specimen from Porcupine .St. 47 is too young for certain

identification. Two from off Blackrock show little red ; one
is 58 X 33 mm., the height being 57 per cent, of diameter ; the

other is 62x43 mm., the height thus being approximately
70 jier cent. The Bay of Biscay specimen is intermediate in

height and shows much red ; that from the Royal Dublin
Society has very red spines.

5. Echinus esculentus.

Linnaeus, 1758. Syst. Nat., ed. 10, p. 663. A. Agassiz, 1873. Rev.
Ech., pt. 3, pi. VII a, fig. 7. Mortensen, 1003. Ingolf Ech.,

pt. 1, pi. Ill, fig. 3 ; pi. XV, figs. 1 and 5.

Test high, mth numerous tubercles and short spines
;

buccal plates with spines ; colours, red, purple or green.

88 specimens, of which 2 are bare and 8 are without locality

labels. Localities represented are : Rockall ; Shetland ;

Norway ; Hardanger Fjord ; Dogger Bank ; Scotland ;

Firth of Forth ; Loch Fyne ; Kilbrennan Sound, 10-20 fms. ;

4 m. s.-e. of Sanda, 30-38 fms. ; Isle of Man ; England,
coast of Northumberland, Fern Island ; Scarborough

;

Lytham ; Liverpool ; Ilfracombe ; Plymouth ; English
Channel ; British seas ; South Ireland ; Ireland, Dingle
Bay. There are also labels reading : Naples ; Port Natal

;

and ' John Adams Bank, coast of Brazil, Herald '. Obviouslj'

there is some mistake about these.

This interesting series shows that there are three rather

distinct types of coloration—pale purple, pale green, and red.

In four fine specimens from Fern Island the prevailing tint is

light purple, almost a lavender. A specimen from Scarborough,
72 mm. in diameter by 50 mm. high, is light green. An
examj)le from the Dogger Bank is quite red. Intermediate
specimens with red tests and j^urple or green spines occur, but

most individuals may be ])laced easily in one of the three

grou])s. This species reaches a larger size than any other

regular sea-urchin, excepting only the largest of the flexible

Echinothui'ids. A specimen from Plymouth in the Exhibition

(Uillerv is 17() mm. in diameter.
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6. Echinus euryporus.

H. L. Clark. 1<)12. Mem. M.C.Z., 34, p. 266, pi. CIX, figs. 4-6.

Similar to E. eJegans but coarser
;

primary ambulacral
tubercles of irregular sizes ; colour of test dull jjurplish-

brown.
3 specimens from Challenger St. 308, off southern Chile, 175
fms., mud, labelled E. norvegicus.

These specimens are 40-52 mm. in diameter ; in colour and
in all important particulars they are essentially like tlie

holotvpe.

7. Echinus gilchristi.

Bell, 1904. Mar. Inv. S. Afr., 3. p. 170. Doderlein, 1906. YnUhia
Ech., pi. XXVI, figs. 1-1 b.

Colour greenish-grey
; primaries whitish ; test very closely.

and finely tuberculated ; no spines o^ buccal plates. 7l>/

6 specimens from Cape of Good Hope, stations 34, 70, 83, 85,

and 138 (the exact localities are given in Bell's Report),
33-85 fms.

These are the types of this fine species ; the largest is

73x52 mm. All have the primaries very white and con-

spicuous against the greenish-grey test ; in 2 the primary
spines of the abactinal surface are much smaller than those
at the ambitus, but in a third they are just as conspicuous

;

hence this third specimen appears unusually bristling with
spines. The other three specimens are somewhat inter-

mediate in the matter of the primaries.

7 a. E. gilchristi var. hirsuta.

Echinus hlrsuius Doderlein, 1905. Zool. Anz., 28, p. 623,

Echinus gilchristi var. hirsiitiis Doderlein, 1906. Vahliria Ech..

p. 213, pi. XXVI, figs. 2-4 b.

Similar to E. gilchristi but much coarser, and more sparsely

tuberculated.

1 specimen from Cape Colony, 11 miles off Cape St. Blaize.

This individual is 42x26 mm., cpiite green with white
spines, the primaries a fine shining A^hite. It is not a typical

E. hirsutus, but seems nearer to that form tlian to typical

E. gilchristi.

8. Echinus graciUs.

A. Agassiz. 1869. Bull. M.C.Z.. 1, p. 269. 1872, Rev. Ech.. pt. 2,

pi. VI a, fig. 6.

3 specimens from the following localities : off Marthas Vine-
yard. St. 244 1 ; Florida, off Sand Key, 120 fms.

^ I have been unable to locate this station, but there are specimens in the
U.S. National Museum from off Marthas ^'ineya^d, 89-134 fms., and these
specimens apparently came from that museum.
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These are very fine sjoetimens of this handsome urchin.

The largest is 88 x 58 mm. ; another, 85 mm. in diameter, is

only ('}'.) mm. high.

9. Echinus horridus.

A. A<;as.si/.. 1870. Proc. Amer. Acad.. 14, p. 203. H. L. f'laik.

11)10. Kni{Ktvn,(r Ech., pl.s. XXXIX and XL.

Test very high ; in adults height exceeds diameter ; test

vei'y finely tubej'culated
;

primary spines few, shining,

Miodfrately long, bright red ; test red.

.'J .specimens and fragments of others from ('hdUnuicr St. H08,

off .southern Chile, 175 fms., mud.

The unbroken sjiecimens are small (45 x .3.3 mm.), but one of

1 h< )se rejtrcsent cd by fragments was a very large one, apparently
between i>() and 100 mm. in diameter. The s]iecies is remark-
abh- for the extraordinarily high test of the adult (the height

may be more than 40 ])er cent, greater than the diameter).

Specimens are as yet known fi'om this one station off southern
("liile, from a very limited area at the south-eastern corner
of Austi'alia and from an almost equally limited area off

Cape Colony. Specimens from these three widely separated
places are extraordinarily alike in form and colour, as well as

in other charactei's.

10. Echinus lucidus.

D.iderlein, 188."). Arch. f. Naturg., 51 (1). p. 07. H. L. Clark,

1912. Mem. M.C.Z., 34, pi. CVTI, figs. 1-.3.

Similar to E. eJecjauf;, but with no trace of red ; numerous
])lates in buccal membrane, none of which carries pedicellariae.

2 specimens from ChaJlenger St. 2.32, off .Japan, 345 fms..

.sandy mud. labelled E. nnrvegir.uR.

These ai'e small but ty]iical s]iecimens ; the smaller, with
a diameter of 14 mm., has primary s])ines 12 mm. long.

11. Echinus diadema,

Studer. 1870. Monatsl). Akad. Wiss. Berlin, p. 456. Doderlein,

H(()G. Vdhlirlu Ech., pi. XXIX, figs. 1 and 1 a (as Sterechinu.'!

nutnidr'ildciiix).

(= Echinus indrgdritdCfiift A. Agp^ssiz, non E. nidiydrildcrii.t

Lamarck.)

Test low
;

primary tubercles often lacking on actinal

and)idacral plates ; l)uccal jilates A\ith spines ; one or more
ocular plates often insert.

158 specimens. Localities represented ai'c as follows : West
End of Magellan Strait. St. 311. 245 fms.. mud (ChdUe.nqfr) ;

Straits of Magellan ; Falkland Islands ; South Ceorgia, off

Larsen Point (Qiiysl) ; Deception Island ; Prince Edward
Island. 8.5-l.")() fms. ; St. 147, near Crozet Islands. l.GOU fms. ;

Kergiielen ; St. 150. near Heard Island, 150 fms. ; and St. 151,

B.M.SEA-r. I
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off Heard Island, 75 fms. (Challenger) ; Franklin Island,

10-20 fms., and South Victoria Land, off Cape Adare, 20 fms.

{Southern Cross) ; 8t. 220, off Cape Adare, 45-50 fms. (Terra

Nova) ; South of Antarctic Circle, 254 fms. ; off Coulman
Island, 100 fms. ; Coulman Island, off Cape Wadsworth,
8-15 fms. ; East End of Barrier, 100 fms. ; and Winter
Quarters (Discovery) ; Ross Sea, St. 338, 207 fms. ; St. 339,

140 fms. ; St. .340, 160 fms. ; St. 355, 300 fms. ; McMurdo
Sound, St. 8, 140 fms. ; St. 10, 200 fms. ; St. 13, 300 fms.

(Terra Nova).—There are also 2 specimens with the label
' Terra Nova St. 42 ', but as this station is near Rio .laneiro,

it is obvious that there is some mistake. As the specimens

are fine adults, the probability is that they are from St. 342

in McMurdo Sound. Most of the specimens are labelled

Echinus margaritaceus, and others Echinus angulosus. Echinus
magellanicus, Sferechinus nemnayeri, and Sterechinus agassizii.

It seems to be quite certain that Lamarck's E. margaritaceus

was not this Antarctic form. That matter has been amply
elucidated by Mortensen (1910, Swedish S. Polar Exp. Ech.,

])p. 42-4). It is a question whether this series of specimens

represents one, or more than one, species. They show much
diversity in size and colour, less in form, and still less in more
fundamental characters, so that they may be treated as one

species. Nor am I able to delimit recognizable varieties cor-

related constantly with locality, although a more critical

examination may lead some other student to a different

conclusion. Apparently Echinus diadema is comparable in

distribution and diversity with our northern circumpolar (?)

species Strongylocentrotus drobachiensis.

The single specimen from the Falkland Islands, received

from J. E. Hamilton in May, 1924, may represent a recog-

nizable variety. It is 30 x 15 mm., with the test abactinally

greenish-grey and nearly white orally ; the spines below the

ambitus are also white, including those on the buccal plates,

but above the ambitus the small spines are grey and the pri-

maries are bright violet. Oculars I, V, IV and II are insert,

but II much less than IV. The suranal plate is small and
central, little larger than the other numerous periproctal

plates.

There are 20 specimens from Deception Island, and their

very dark, nearly black, tests and white or colourless spines

are very striking. The ground colour ranges from violet-

brown to deep brown-purple. They range from 10 to 37 mm.
in diameter, but those under 20 mm. are obviously immature.
They show considerable diversity as regards the ocular plates

and the suranal ; a specimen 22 mm. in diameter has a distinct

suranal and only ocular I insert ; the largest specimen (37 mm.)
also has only ocular I insert, but there is no distinct suranal

;

a specimen intermediate between these two has oculars I

and V insert, but still shows the distinct suranal plate.
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Some of the best and most typical specimens are from the
Kerguelen area. One of the finest, from Challenger St. 151,

is 53x2() mm., with the actinostome 17 mm. across and the
abactinal system only 1 1 -5. The test is dark brown (blackish),

but the rather few primaries are white; black, globiferous

pedicellariae are abimdant, but tridentate pedicellariae witli

wide, uncompressed, pointed valves are rather rare.

The 8 specimens from off CJajie Wadsworth, Coulman
Island, are quite different, as the test is relatively higher, the
colouring is more purple and the primary spines are much
juore numerous ; oculars I and V are both insert.

The 15 specimens from the Discovery winter quarters are
very diversified in size and colour. The tests range from
nearly white to deep reddish-brown and even to almost black,

but the primary spines are white.

The 2 s])eciTnens from ' Terra Nora St. 42 ' (342 ?) are verv
large and fine and notably depressed ; the larger, although
75 mm. in diameter, is only 80 mm. high.

13. Echinus melo.

Lamarck, 1816. Anim. s. Vert., 3, p. 45. Kochler, 189.1. Rev.
Biol. Noid France, 7, pi. IX, fig.s. 1 and 2.

Test large, high, spai-sely tubercled ; tubercles very small ;

primary tubercles lacking on many actinal ambulacral ]ilates
;

]irimary spines small, green.

2 specimens, from Naples and from the Gulf of Genoa.

13. Echinus multidentatus sp. nov. Plate VI, figs. 1 and 2.

Test hemisjiherical but high, flattened orally ; horizontal

diameter, 78 mm. ; vertical, 52 mm. Coronal j^lates 16 in

each column, with 34 ambulacrals corresponding to them.
Primary tubercles on coronal plates large but well spaced,
accompanied by rather few and small secondaries. On ambu-
lacral plates primary tubercles present only on every second
or third plate, except orally, where they may occur on 2
in succession. Abactinal system 19 mm. across, of which
the ])eriproct occupies about one-half ; ocular plates small
and, of course, very fully exsert. Peristome about 22 mm. in

diameter, with a few scattered pedicellaria-bearing plates in

the meml)rane beside the buccal plates, whjch carry many
ophicejihalous and some tridentate pedicellariae but no sjiines.

Primaiy spines all broken, but they must have exceeded
40 mm. in length. Secondary spines iew, short and small.

Pedicellariae of all kinds abundant, but the globiferous are
chiefly in the midzone. The valves of the globiferous are
much like those of E. atlanticus (see jMortensen, 1903, Ingolf
Ech.. pt. 1, pi. XVIII. fig. 17). but there are 3-5 teeth on each
side near the tip, and the base is more like that seen in E.

12
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elegans (pi. XVIII. fig. 2), but is less angular The tridentate

valves mav be as much as 2-5 mm. long and are narrow and

somewhat" compressed ; they resemble those of E affiiiis

(Mortensen's Plite XVIII, fig. 28), but there ai;e 5 or 6 much

more conspicuous finely serrate teeth at the tip. The ophi-

cepbalous and triphyllous jiedicellariae are not distmctive.

C.loin- white ; muscles pale brown. The mdications are

Ihat the specimen is almost completely bleached.

Challenger St. 170, near the Kermadec Islands, 030 fms., rock.

Labelled Echhms acuttis.

Mortensen (1903, /«7o// Ech., pt. 1, p. If ) f>'« /. tl»«

individual that "it is a large, fine specnuen oi hch. affivu as

far as I was able to decide by a short examniation ;
at all

events it has nothing to do with Ech. acuhi.'^ .
This las

statement is too emphatic, for E. affiins ,h so c nsely relatec

to E. acnins var. norvegi<yus that I am unable to distinguish it .

In mv iudgement E. mailtUJenMus is more like E nrntiiH than

like E afinis. Its resemblance to E. acuins is deceptive, or

the globifrrous pedicellariae ally it rather with ^;- "'j^^'Jl'-

The occurrence of an EcUmis, so close to North Atlantic

species in the Pacific near the Kermadec Islands at a depth

of over'fiOO fms., is verv remarkable : so much so as to make

one doubt whether this sp.'cimen came from there.

14. Echinus tenuispina.

Echhin^ f'sculrnlu^ var. U'v.vl^fhm Norman. ISOS. Rep. Knt.

Echhiv^)envi^]>'lv^>'< Mortensen. lOOIi. Ingolf Eel,., pt. 1, p. 181,

lig. 12.

Test high ; abactinal spines few and scattered ;
spines

present on l)uccal plates ;
colour white.

2 specimens, from Porcupine Bank and from 30 nnles off

Clesigan Head (Ireland), 73^ fms.

These are Mortensen's originals apparently (at least the one

from Porcupine Bank), and I quite agi'ce with him that hey

are worthv of specific rank. It is strange that^ the Irish

risheri<'s Board has not found this interesting form more

commonlv on Porcupine Banlc or anywhere else. The Hehja s

5 spe..imens were all taken prior to lOdf). and she has not met

with it since.

3. PARECHINUS.

Mortensen, 1003. IngolfEch., pt. 1, p. 108.

Tvpe CidarU ancfulosa Leske, 1778. Add. ad Klein p. 28.

Ocular I (and ..ften ocular V) may be insert; buccal niem-

l)rane with more or less numerous plates, some of ^^\uv\x may

bear pedicellariae : a primary tubercle on cacli andndaeral

plate ; size small and test rather low.
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1. Parechinus angulosus.

Ciiliiris iiu<iiil()-'<ii Lcskr, I77.S. Add. ad Klein, |i|). \\ii,l!S.

I'drcrliin.ii.s dui/iilosa^s Morlonsoii, 1!J()3. /ik;/(df Kcli., pt. 1, p. JOS.

lUUl), JJciitscli. Siidpolar-Kxp. Ech., pL IX, ligs. 8 and 10.

IViniarv .sjuncs fairly stout ; coloration tlivt'r.sf, usually lod

or purplo ; in young, primaries may hv bandctl.

!)2 spociinen.s, of wliicli '.) are bare, and 5 are without loualil

y

labels. Localities represented are : Tristan da Cuniia ;

St. Helena ; Cape of (iood Hope ; Simon's Bay (Chidlciujc.r) ;

Krysna Beach ; St. Sebastian's Bay ; Mossel Bay ; Algoa
Bay ; Natal ; Durban ; Indian Ocean ; Mauritius ; Port
Dalryniple.

This is a very satisfactory seiies of a characteristically

South African species ; several of the localities in the above
list arc surprising.

The 4 specimens from Tristan tla Cunha are bare tests, but
ihcv seem to be normal adult examples of this species, not
liilhcrto known from that islantl. The specimens reveal some
inti-resting tliversity among themselves, especially in form

;

one is 4()x2!) mm., is distinctly pentagonal at ambitus and
has only 2() ct)ronal plates ; a second is 45 x 20 mm., is ncaily

circular and also has 20 coronal plates ; the third, 41 x 24 mm.,
is nearly circular, but has 25 coronal plates ; and the fouith,

40x25 mm., is pentagonal and has 25 coronal plates. The
45 mm. specimen has the primary tubercles on th(^ inter-

ambulacra exceptionally conspicuous.

The specimens from St. Helena are very small, only 5-0 mm.
in diameter ; 2 have white spines, 2 have them red and 3 ha\'e

them purple. The small size makes it impossible to feel

certain that these specimens are E. angulosus.

The single specimen labelled Mauritius is the gift of Lady
Cole, and seems to have been received in 1842. It is a well-

preserved individual, 38 mm. in diameter, with red ]>rimaries
;

probably it came from South Africa.

The largest specimen is from Algoa Bay and measures
48 X 24 mm. ; it is a bare test with 20 coronal plates. The
specimens from Mossel Bay and St. Sebastian's Bay are

j)arlicularly beautiful. Of those from Krysna Beach, 4 are

retl unci 4 are purple.

4. PSEUDECHINUS.

Mortciiscu, \Wi. Ingulf Eeh., pt. 1, p. lUO.

Tvpe, J'Jcliinas albocinclas Hutton, 1882. Oat. Ei'h. X.Z.,

p. 12.

Test snutll l)ut not tragilt> ; ocidar I usually insert ; ever\-

and)ulacral plate with a primary tubercle ; buccal membrane
thin and naked save for the 10 buccal plates.



118 CAMARODONTA

1. Pseudechinus albocinctus.

Kchinux <dhoc\uch(t< lluttou. 1882. Cat. I'^cli. N.Z., p. 12.

Pdcudechinas alboclnclus Mortensen, 1*JU3. Inyolf Ech., pt. 1,

p. 106. 1921, N.Z. Ech., pi. VI, iigs. 11-15.

Apical s>'steni with very few tubcrck's ; ocular I usually
exsert

; primary spines purple or brownish or reddish, Avith

white tijjs.

5 .specimens, of wliicli 2 are bare ; one is without locality

label. Localities represented are : New Zealand ; Welling-
ton ; Otago, Brighton. The specimens from Wellington and
the one without locality are labelled /-*. magdlanicus, and
the one from Brighton is labelled P. anyidositfi.

The specimens from Wellington and " No loc' are 30 or
31 mm. in diameter and about 20 mm. high. Ocular I i.s

insert in all ; one is conical and more or less deformed.

2. Pseudechinus magellanicus.

Echinu.'i indijdlimk.ici Philippi, 18.57. Arch. f. Natiu'g.. 23 (1),

p. 13U. Doderlcin, 1906. Vnldlvia Ech., pi. XXVII, hgs. 9
and 9 a (as Notechmun mageUanicun).

Apical system with numerous tubercles ; ocular I usually
insert

; primary sjjines whitish or very light coloured.

136 specimens, of which 3 are without locality. Localities

represented are : Patagonian Coast ; Southern Chile, St. 304,
4.5 fms., sand, St. 308, 175 fms., jnud ; Magellan Strait,

St. 311, 245 fms., mud, St. 312. 10-15 fms., mud (Challmrjrr).

Sandy Point, 9-10 fms., Sandy Point and Cape Porpoise,
Patagonia, Tom Bay, 0-30 fms.. Cockle Cove, 2-32 fms.,

('oast of Fuego, Elizabeth Islands, 6 fms., sand, and
Trinidad Channel, 30 fms. {Alert). Argentina, north-east of

Cape Corrientes, 28 fms. (Hassler). Near Falkland Islands,

St. 315, 5-12 fms., sand and gravel, Marion Island, Prince
Edward Island, 50-150 fms., and near Crozet Island, St. 147,

1,600 fms., globigerina ooze ((,'hallenge.r).—Several from
Patagonia and 2 from Prince Edward Island were labelled

E. inargaritaceus ; 4 from Challenger St. 308 were labelled

E. norveglcus, and 2 without locality were labelled E. jMrvi,-

tuberculalus.

This is a perjilexing series of sea-urchins, and owing to the
small size and youth of many of them, the identifications are

not always satisfactory. Specimens from Prince Edward
Island, 11-22 mm. in diameter, are quite typical save for the
colour, which is very light and may be more or less bleached

;

spines whitish ; abactinal system quite green. SiJecimens
from Marion Island, 7-27 mm. in diameter, are also very light

coloured. Some of the specimens from Patagonia and some
from Challenger St. 311 are notable for their very long primary
spines. The largest specimen noted is from near the Falk-

lands ; it is 35 mm. in diameter, with the actinostome 15 mm.
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and the abactinal systtMn only mm. ; oculars T and V are
both insert.

Mortenseii (1921, N.Z. Ech., p. 163) considers it desirable

to maintain a genus Notechinws for P. magellanicus and its

closest allies, but he admits that no line can be drawn between
it and Pseiidechinus. In view of the number of species now
kno^vn, PseudechinuH may be accepted as a group a2)art from
Parechinus.

3. Pseudechinus novaezealandiae.

Xolcchinii.s novaezealandiae Mortensen, 1922. Vid. Medd., 73,

p. 153 ; pi. VI, tigs. 7-10.

(Similar to P. magellanicus, but with smaller apical system,
more numerous coronal plates and more confluent primary
tubercles in ambulaci'a ; test greenish-grey

;
primaries dark

green with white tips.

2 specimens, one from .Stewart Island, the other labelled
' Antarctic Expedition ; Echinus ungulosus '.

There is no doubt about the validity of this species ; the
specimen from Stewart Island is a very fine and typical one,

32 mm. in diameter.

5. LYTECHINUS.

A. Agassiz, 1863. Bull. M.C.Z., 1, p. 24.

Type, Cidaris variegata Leske, 1778. Add. ad Klein, p. 85.

Buccal membrane usually heavily plated ; a primary
tubercle on each ambulacral plate ; gill cuts deep ; ocular I,

and sometimes V, insert, as a rule.

1. Lytechinus pictus.

Psanimechiniin pictus Vcrrill, 1867. Trans. Conn. Acad., 1, p. 301.

Lytechinus pictus H. L. Clark, 1912. Mem. M.C.Z., 34, p. 258,
pi. CVII, figs. 12-14.

Oculars large, I and V usually insert ; coloration rose

purple
;
primary spines stout and blunt ; many small abac-

tinal tubercles.

1 .specimen labelled ' Toxopneustes semituberculatus. S. Pacific'

This is a fairly typical example
;
probably it came from the

west coast of Mexico.

2. Lytechinus rufus.

Salinacis rufa Bell, 1894. Proc. Zool. Soc. London, p. 411, pi.

XXVI, figs. 2 and 3.

Lytechinus rufus H. L. Clark, 1912. Mem. M.C.Z., 34, p. 246.

Small, with all oculars exsert ; many primary spines with
2 or 3 red rings.

25 specimens from 7 stations on Macclesfield Bank, 13-44 fms.,

labelled Salmacis rufa or Temnopleurus yg.
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This lovely specio.s is apparently common enough on

iMacelestield Baniv ; but, save for the specimens secured by the

Siboga (identified by <lc Meijere as Chjmiiechinu.s piirnilio), it

has not yet been recortletl from elsewliere. Mortensen {1904,

Dansk. .Selsk. .Skr. (7), 1, p. 122) has given a good account of

this species. Most of the. specimens are small, 0-25 mm. in

diamet^-r, but the largest, evidently Bell's type, is 32 x 16 nnn.

The coloration is very distinctive, and the diversity shown is

slight. I agree with Mortensen that L. rufus is most nearly

related to L. verruculatus.

It may be well to call attention to the fact that eacli of

Bells figures contains a serious error ; in tig. 2 there is no
ocular plate in ambulacrum III, a condition which cannot

occur without distortion of the ambulacrum ; in fig. 3 the

ambulacral plates are represented as nuitlc up of only 2 ele-

ments, an equally impossible condition.

3. Lytechinus semituberculatus.

Echhiuii {Fmnnnr.chiniin) tteiniliiljcrcalaliin Aga.ssiz and Desor, 1846.

Ann. 8ci. Nat. (3), 6, p. 368.

Li/lechinvs semituberculatus Vcrrill, 1867. Tran.s. Conn. Acad., 1,

p. 301. (No figure extant.)

Abactinal interambulacral areas very bare, as there are no

tubercles between the 2 series of primaries
;
primary spines

very slender, usually bright yellow-green.

16 specimens, of which 8 arc bare and 5 liavc no locality

label ; 6 are labelled ' Clarion Lsland ' or ' No loc' The rest

arc from the Galapagos, Charles Island and Abingdon Island.

The largest of these specimens is 48 mm. in diameter. Two
without locality are remarkable for their coloration ; the

tuberculation is typical, but there is no trace of green in either

test or spines, except for a slightly greenish cast in the smaller

specimen ; the test is wood brown and red brown, and the

spines are pale brownish. I have seen similar specimens

elsewhere, and I think it possible that the mainland form is

distinct from that found at the Gala2mgo&.

4. Lytechinus variegatus.

Cidaris varlegalu Leske, 1778. Add. ad Klein, p. 85.

Lytechinus variegatus A, Agassiz, 1863. Bull. M.C.Z., 1, p. 24. 1872,

Rev. Ech., pt. 1, 1)1. II, tigs. 5 and 6, pi. IV a, iigs. 4 and 5

(as Toxopueustcs variegatus).

Abactinal interambulacral plates largely bai'c
;

primary

spines slender and pointed ; oculars I and V usually insert.

43 specimens, of which 16 arc witliout locality labels, 4 arc

said to be from ' China ' and 1 from ' Japan !
' Localities

represented are : AVest Indies ; Ealiamas, Nassau ; St.

Thomas ; .famaica ; Jamaica, Kingston ; Barbuda ; llio

Janeiro. The specimen from Barbuda was labelled Echinus

gracilis.
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These represent the typical West iiidiaii form of this

common speeies ; there are no exaniph-s of the Bernuidan
snbs}K'cies L. nllanliciis or of the eontinental L. cdrolinuti.

One, labelled " West Indies ', is nearly all white, with green
only on the abaetinal interainbidaera.

4 a. L. variegatus \ ai . pallida var. nov.

Differing from ty])ieal L. varieyala-s eliietly in the ])eculiar

c-oloration. Test dull greyish or pur]jlisli, abaetinalh- ((uite

green when brushed elean ; sj^ines light violet, Avhitish at

base ; on tlrying the violet fades out almost wholly ; buccal
membrane (lark ]nn-ple. Ocular I, fully, and V, slightly,

insert in largest specimen (25 mm.)- Buccal membrane with
few |)lates outside tlu^ ring of buccal plates, but well ])lated

within that circle. Gill cuts dee}). Genital pores large.

IVdicellariae as in tAq^ical L. variegatus.

Cape Verde I.slauds (Cronslund). ' Porto Piaya, chodgi'd

in 10 fmhs. ; light purple, like E. esculeiUus. Abunilant in

places.'

These f(nn' little urchins, labelled Echinus miliaris, may
represent a distinct species. Com])ared with spec-imcns of the

same size, they look very different from the AV^est Indian
form ; but the striking resemblance in the petliccllaiiae con-

vinces me of their close relationship. In view of this relation-

ship these specimens are probably \'oung, in s])ite of the large

genital pores ; further collecting at Porto Praya may bring

to light larger specimens.
The resemblance to E. esculentus, referred to by Crossland

on his label, is not very obvious, but the resemblance to

E. miliaris is rather striking; however, the ])rimaiies are

more slender and the tuberculation of the test is quite

ditterent.

5. Lytechinus verruculatus.

I'suiinncrltiii.itx nrniriild/iis Liitkeii, 1864. \'i(l. Ak'dd., j). l(i(j.

L)e Loriol, 1883. Mem. Soc. PJiy.s. Hi.st. Nat. Clcucve, 28,

no. 8, pi. Ill, ligs. 3-3 f (aw Echinus rrrrucuhitufi).

Lylixhinus vtrniculalHs H. L. Clark, 1012. Mem. 3I.C.Z., 34,

p. 253.

.Size small ; test l)lotched with dull green ; oculars i and V
insert

;
primary spines with 1-4 faint, narrow rings of greenish

or brownish,

1 specimens, 2 l;arc and without locality labels aud 2 from
Maiuitius.

The largest is a bare test ; it measures 21x12 nun.
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6. TOXOPNEUSTES.
L. Agassiz, 1841. Mon. Ech., Anat. Echinus, p. ix.

Type, Echinus inleolus Lamarck, 1816. Anim. s. Vert., 3,

p. 45.

Gill cuts deep and sharply defined ; a iiriniary tubercle
only on every second, third, or fourth ambulacral plate

;
pore-

pairs in arcs of 3 ; poriferous area not one-half as wide as
interporiferous ; size very large.

1. Toxopneustes chloracanthus.

H. L. Clark, 1912. Mem. M.C.Z., 34, p. 283. (No tigiues pub-
lished.)

No bright violet on test and no blackish ring near tips of

spines ; no red in coloration, but test and spines are green and
white.

3 specimens from Billiton and from Philippine Islands, Masbate.
The last is a bare test, labelled T. pileolus.

This species was previously known only from .Samoa ; its

occurrence in the Phili25pines and at feilliton makes me
doubtful whether it is a valid species or merely a colour form.
At present the line between it and T. pileolus seems clear

enough, but when large series of specimens are available,

intergrades between the two may be found.

2. Toxopneustes maculatus.

Echinua innciilatiis Lamarck, 1816. Anim. s. Vert., 3, p. 46. (No
figure published.) Agassiz (1872. Rev. Ech.. pt. 1, p. 167 ;

1873, Rev. Ech., pt. 3. p. 497) considers that Valenciennes'
figure 1, plate III, Voyage of the Venus, represents this

species, but in my opinion the colouring is simply impossible.

Toxopneustes nmculatus A. Agassiz, 1872. Rev. Ech., pt. 1, p. 167.

Test with a conspicuous abactinal blotch and an ambital
band of bright blue-violet.

6 specimens, all bare tests, and 4 with no locality labels. The
others have only the label ' Indian Ocean ', which is probably
wrong.

This is a very valuable series of this exceedingly rare

species, the only definite localities for which are in the noi'th-

eastern tropical Pacific Ocean. The present specimens range
from 70 to 100 mm. in diameter, with the height considerably

^ less than half the horizontal measurement. In the smallest
u/ specimen nfao!W>, ocular I is insert; in the others, oculars I

and V. The coloi'ation is typical in all but one, which is re-

markable for having the whole abactinal surface purple and
the oral surface lighter purple, palest near mouth ; the pori-

ferous areas are, however, nearly white, especially near
mouth. The absence of specimens with spines emphasizes
the fact that only one individual in normal condition is as

y
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yet known, so far as pul^lishcd rrcoids and my observations

<^o ; this is a small one from Palmyra Island, in tlu^ Bishoj)

Museum, Honolulu.

3. Toxopneustes pileolus.

Eckinua jnU'ohifi Lamarck, 181(5. Aiiini. s. \'crt.. 3, p. 4.'). Valeu-
cieniips, 1846. Voy. VviLits: Zof)j)h., pis. \'I11 and IX.

Toxopiieusk'.s pilmlu.s, Agassiz, 1841. J\Ion. Kch., Hist. Nat. Echino-
dcrmes, p. 7.

More or less red in coloration, esjK-eially on smaller spines,

but general appearance variegated.

32 specimens, of whidi 6 are bare and 8 are without locality

labels. Localities represented are : Muscat ; Aden ; Oerman
East Africa ; Mozambifjue {Alfrt) ; Mauritius ; Seychelles,

4-12 fnis.. sand and coral (AUrl); Seyclielles, Praslin ; Ami-
rante Islands, ;}.j fnis. ((hirdincr) ; Andaman Islands ;

JIacclestield Bank, 30-40 fms. ; Philippine Islands, Siquijor ;

Philippines, Zanil)oanga {('hnllenger) ; Japan, Sagami Sea
(35° 11' N., 139° 30' E.), 50 fms.

The smallest specimen, from Macclesfield Bank, is 14 mm.
in diameter ; it shoA\s l)ut fmv of tht^ big characteristic pedi-

cellariae. A specimen without locality, 23 mm. in diameter,
shows that the ambulacra in the young are as in Li/techinu^,

the characteristic Toxopneustes condition being attained after

the animal is a quarter grown ; this little siJccimen is prettily

coloured with dee]) red and pale grey. One from Zamboanga,
only 24 mm. in diameter, has the colours of test and spines

equally jironounced ; the jjrimary spines are noticeably short,

and globiferous pcdicellariae are abundant. A bare test

without abactinal system, from an iniknown locality, is

remarkable for its green and pale purjile colour, suggestive of

2\ chloracanlhus. The largest specimens are from Mauritius
and measure 145-150 mm. in diameter.

4. Toxopneustes roseus.

Bolelia rosea A. Agassiz, 1863. Bull. M.C.Z., 1, p. 24. (No figure

extant.)

Toxopneunles roscun Mortenscn, 1903. I-agolf Ech., pt. 1, p. 136.

Coloration not variegated, but uniformly ros}', purplish or

some shade of brown.

3 specimens, from Panama, from Pearl Islands, and from
Acapidco.

7. TRIPNEUSTES.

L. Agassiz, 1841. Mon. Ech., Anat. Echinus, p. viii.

Type, Echinus ventricosus Lamarck, 1816 =Cidaris esculenta

Leske, 1778. Add. ad Klein, p. xvii.

Gill cuts deep
;
poriferous areas very wide, more than half

interporiferous
;
pore-pairs in 3 more or less well separated

vertical areas ; size verv large.
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1. Tripneustes depressus.

A. Agassi/., 18G:{. J5iill. M.C.Z., i, p. 24. (No ligure extant.)

Buccal mcnibrauc with nuiiK'roii« ])latcs ; liilK-rck's .small

but quite uniformly scattered on abactinal side of test.

Ouc .specimen from the Oiilf of California.

2. Tripneustes esculentus.

Ciihiris cKCtileHld Lcske, 1778. Add. ad Klein, p. xvii. A. Aga.s.siz,

1872. Kev. Ech., pt. 2, pi. VI a, figs. 1 and 2 (as HijJpouoc
esculenta).

Tripneustes esculentus Bell, 1879. Proc. Zool. >Soc. London, p. 657.

Buccal membrane with few plates ; test rather uniforml\'

tuberculated abactinally.

49 specimens, of which 2 are bare and 18 are without locality

labels. Localities represented are : Bahamas, New Provi-
dence ; Turks Island ; St. Thomas ; Anguilla ; Antigua ;

Grenada ; Barbados ; West Indies ; French Guiana, Cayenne ;

Fernando Noronha ; Ascension ; .South Atlantic, Trinidad
Island.

The specimen from New Providence, 150 mm. in diameter, is

the largest and best of the series. A bare test without locality

and lacking the whole abactinal system is curiously deformed ;

it is 93 mm. long, 8S mm. wide, 39 mm. high anteriorly antl

30 ijosteriorly ; the long axis passes through an interambu-
lacrum and an ambulaeruni which fails by more than 10 mm.
to reach the genito-ocular ring.

Eleven specimens from Fernando Noronha, showing that
tlie sjiecies is common there ; there are two specimens in the

Museum of Comparative Zoology from the same islet. RatJi-

bun (1879, Trans. Conn. Acad., 5, p. 144) records T. csculenlm
from Brazil and refers to its occurrence at Fernando Noronha.
From Ascension there is only a single specimen, ai)i)arently

the one collected by T. Conry and recorded by Bell (1881,

Ann. Mag. Nat. Hist. (5), 8, p. 437) as T. angulosu-s. From
Trinidad Island there is a young specimen 35 mm. in diameter,
but evidently of this species. Mortensen (1907, Inrjolf Ech.,

pt. 2, p. 184) records T. esculentus from West Africa.

3. Tripneustes gratilla.

Ech'mus (jnUllla Linne, 1758. Sys. Nat., cd. x, p. 604.

Tripneustes gmlilla Loven, 1887. Bill. Svensk. Vet.-Akad. liaudl.,

13 (4), No. 5, p. 77. H. L. Clark, 1921. Carnegie Inst. Mar.
Biol. Papers, 10, pi. XVLl, fig. 6.

Buccal membrane with rather numerous plates ; abactinal
surface, especially in interambulacra, rather sparsel}^ tuber-
culated.

56 specimens, of which 2 are bare and 8 are without locality

labels. Localities represented are : Red Sea ; Aden ; Gulf
of Suez ; Zanzibar (Crosslaud) ; CJerinan East Africa ; Dar-
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cs-Salaam ; Mozambique ; Cape of Good Hope ; Mauritius ;

Rodriguez ; Seychelles, Praslin {Gardiner) ; Borneo, south-
eastern coast ; Philippine Islands ; Philippines, Masbate

;

Philippines, Zainboanga ; Celebes, Badjou ; New Cuinea;
New Ouinca, Hoods Lagoon ; Australia ; Torres Strait, Reef
of Attagoi' ; Reef of Ooniaga ; New South Wales, Port
.laokson, (i 15 fnis. (('/iiiJ]f.n(/rr) ; Fiji, Levuka (Alert);
Rotuma {(Idrdiner) ; Raoul (tJerald).

Tho diversity in form and colour is very marked. Tlie most
notable specimens are thos(^ from Mauritius, several of which
are curiously di'i)ressed, even markedly concave abactinally.

In ()lu^ ()() mm. in diameter, the vertical height at the sides is

21 mm., aithouoh at the ahactinal system it is ordy 10 ! Others
are 7(» mm. in diameter and 27 at ahactinal system, and
!)2 mm. hy 30. A cuiious specimen, 72 mm. in diameter, has
the ambulacra abactinally so depressed below the interambu-
lacra and the ahactinal system, that they form regular pouches
near th(^ ocular ])lates ; the vertical diameter through the
periproct is 24 mm., but in these pouches it is onlv about 20.
Jt would be interesting to know the cause of this depressifm.
A ban^ specimen (112 mm.) without locality and lacking the
whole ahactinal s\'stem shows an opposite influence at work,
for in one of its ambulacra is a swelling about oO mm. long,
20 mm. wide and 10 mm. high. The specimen from Aden is

remarkable for the height of its test, for though it is only
S5 mm. in diameter it is 57 mm. high. The single bare test
fi'om the Red Sea is C7 mm. in diamet(>r, but has oculars I, V,
JI, insert ; the test is prettily marked with dull pink, a very
unusual coloration. The sjiecimen labelled Cape of Good Hope
was received in 1840, and it is probable that it came from
Mozambique or pei'hajis Natal, as there is no reliable record
of this species from south of Durban. The 4 specimens from
Zanzibar are 14-1 (J mm. in diameter; they have ocular I

insert and V either exsert or just barely in contact with the
jH'iiproct ; they are white save for the interambulacral areas
abactinally. which are dusky. The specimen from Levuka is

.sitnilar in colour, eveii the ])edicels being white ; it is 2') mm.
ill diameter.

Bare tests of T. f/ratilla can be distinguished from those of
T. esculentus, usually at a glance, by the noticeabl\' barer
ahactinal interradial areas ; even when young, T. esculevtus
has many more tubercles. White sjiecimens of T. gratiUa are
not very common, except as less than half-grown individuals.
With the spines on. they are not easily distinguished from
T. ('.^eiiloihtx of the same size ; in genei'al, however, the spines
are more slender and more luimerous.
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8. NUDECffflNUS.

H. L. Clark, 1912. Mem. M.C.Z., 34, p. 276.

Type, Nudechinus scotiopremnus H. L. Clark, 1912. Mem,
M.C.Z., 34, p. 277.

Very similar to Pseudechinus, but valves of globiferous

pedicellariae with a big tooth at ti]i and no lateral teeth ;

oculars I and V commonly insert.

1. Nudechinus darnleyensis.

Echinu.i darnhi/eims Tenison-Woods. 1878. Proc. Linn. Soc.
N.S.W., 2, 'p. 165. (No figures published.)

Nvdechinus darnlei/ensis H. L. Clark, 1012. Mem. M.C.Z., 34,
p. 277.

Primary spines not banded ; test and small sjiines whitish
or yellowish, more or less dusky dorsally

; primaries darkest
at base, light at tip ; secondary spines not swollen at tip.

8 specimens from the Alert collection : Torres Strait, Prince
of Wales Channel, 7-9 fms., sand ; Thursday Island, 3-6 fms.,

sand and coral.

These are recorded in the Alert Report in joart as E. darn-
leyensis, but mostly as E. angulosus ; 6 were labelled E. angu-
losus and 2 E. darnleyensis. Thev measure 16x8^ mm.,
17Jx9i, 18x9, 22xll", 22x12, 23x12, 26x15 and"27xl2
mm., the height thus ranging from 44 to 58 joer cent, of the
diameter. In 3 specimens all the oculars are exsert, although
in one of them ocular I is nearly in ; in 1 specimen, ocular I

alone is insert; in 4 (including the three largest), oculars I

and V are insert, but in 2 of these ocular I is barely in.

Ocular II is far excluded in all but the 26 mm. specimen, in

which it is only barely exsert.

This diversity regarding the ocular plates helps to explain
a disagreement between Bell and Mortensen. The latter wrote
(1904, Dansk. Selsk. Skr. (7), 1, p. 115) : 'In the IngolfEchi-
noidea (p. 110) I have written of Oymnech. darnleyensis that
the ocular plates are not excluded from the periproct according
to information received from Prof. Bell in a letter to me. . . .

Now I must state, after having re-examined the specimens of

G. darnleyensis in the British Museum during my visit there
last summer, that all the ocular plates are indeed excluded
from the periproct.'

In general the colour may be described thus : Test whitish
or yellowish, more or less dusky abactinally or even pale
brown, with a greenish or a violet tinge near the abactinal
system. Spines white with broAMiish or violet bases, or brown-
ish or violet with white tips ; usually the oral spines show
more colour than those above the ambitus. There is great
diversity in the amount and the brightness of the colour on
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the spines, but they show no signs of banding. The smaller

specimens are nearest to a white and bright violet colouring,

and the larger arc more dusky and subdued.

2. Nudechinus rubripunctatus sj). nov. Plate VII, figs. 1 and 2.

Test 20 mm. in diameter and 11-5 mm. high. Coronal plates

16 in a column ; interambulacra 6-5 mm. wide ; each coronal

plate carries 1 primary tubercle (at ambitus, below ambitus 2)

and half a dozen secondaries chiefiy at the outer end ; above
ambitus there is a fairly distinct but very narrow bare inter-

ambulaeral area. Ambulacra 6 mm. wide ; ambulacral plates

about 24 in a column ; each plate with 1 jmmary, 1 secon-

dary and a few miliary tubercles
;

poriferous areas wide,

the 2 together equal to the interjioriferous area. Abactinal
system 4 mm. across, of which the periproct occupies 2.

Ocular I insert. Anus excentric. No distinct suranal plate

is evident, but there are 2 jilates of about equal size, con-

siderably larger than the others, occupying its normal position.

Peristome 0-5 mm. across, covered with a thin perfectly naked
membrane. Buccal plates white, distinct, each with a tube
foot ; the 2 plates of a pair are close together, but the pairs

are far apart, and are placed far from the mouth ; in each
pair one plate is distinctly larger than the other. It is note-

worthy, however, that the arrangement of these plates

exactly reverses ' Loven's law ', for here the large plates are

I b, II b. III a, IV b and V a. Primary spines rather blunt,

4-5 mm. long.

Pedicellariae abundant. Globiferous pedicellariae with big,

dark brown glands on valves, which terminate in a single end
tooth, as in N. srotiopremnus. Ophicejihalous pedicellariae

not peculiar, the valves essentially as in Gymnechinus pul-

chellus. I failed to find any tridentate or triphyllous pedicel-

lariae.

Coloration pretty and characteristic ; test variegated red-

dish and white, with conspicuous red blotches at ambitus and
above ; small spines more or less white, but basal half may
be red or there maj' be 1 or more red bands

;
jarimaries whitish

with 3-5 very distinct bright red bands. In alcoholic speci-

mens the reds are a very bright brick red or even approach
scarlet, not at all rosy ; in dry specimens the reds are duller,

but show no tendency towards rose.

Amirante Islands, 25-80 fms. (Gnrdiner), 2 specimens.

This very handsome little urchin is well distinguished by its

coloration, and by the arrangement of the periproctal and
buccal plates ; but it may be nearer to N . gravieri Koehler
than the description would lead one to suppose. The absence
of any green and the peculiarly blight shade of the red mark-
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ings on the test make me feel very sure that these specimens

cannot be referred to Koehler's species.

3. Nudechinus scotiopremnus.

H. L. Clark, 1912. Mem. M.C.Z., 34, p. 277, pi. XCVII, figs. 4-C.

Test with more or less green ; spines white, green or brown

at the very base.

20 specimens, of which 2 arc hare and fl have no locality

labels. Localities represented are : Suez ; (Jnlf of Suez ;

Red Sea ;
' Swan River. J. R. .fnkes '. Three from Suez

were labelled Echinits: anqiilo.vift, and a bare test from the

Red Sea, To.rojmfii.tlps pileoliin.

Tliree specimens in the Museum of Comparative Zoology are

the only others of this species recorded hitherto. The 3 speci-

mens labelled ' Swan River ' are ty])ical exam]iles ; it is un-

likely that they came from West Australia !

The diameter ranges from 5 to 21 mm. ; in the smallest

specimens the bases of the pi'imary s]iines are more or less

violet, but this becomes dull brown or generally dark green

in the adults. When the distal half of the sjiine iS pure white

and the basal part dark green, the coloi-ation is I'ather striking.

The larger specimens have oculars I and V Jioth insert, as

they should be in Nuderhinm. but the smaller siiecimens show
considerable tliversity. with all cxsert or either T or V more or

less insert.

9. GYMNECHINUS.

Mortensen. lOO.'J. /imoJf Ech., pt. 1, p. 115.

Type, Echinufs rohUlardi dc Loriol, ISS3. Mem. Soc. Phys.

Hist. Nat. Ceneve, 28, no. 8, ]!. 23.

Test small, flat
;
periproct excentric at right, with oculars I

and II insert or nearly so.

1. Gymnechinus abnormalis sp. nov. Plate VII, figs. 3 and 4.

Test S mm. in diameter by 3 mm. high, quite flat. Inter-

ambulacra about 3 mm. wide. Coronal ]ilates 1) or 10 in

a column, each phatc with a moderately large primary tubercle,

and at ambitus about 4 secondaries ; above the midzone

secondary tubercles are infrequent. Ambulacra about 2 mm.
wide, with 10 or 11 plates in each cohnnn ; each plate

with a primary and 1-3 secondary tubercles. Abactinal

system 3a min. across, of which the periproct occupies

less than half. Ocular I insert and ocular II nearly so. but

ocular V fully excluded, like III and IV. Anal opening very

close to genital 1. Suranal plate distinct, but not much if

any larger than some other plates on the periproct ; all

Ijei'iproctal plates very thin. No tubercles (or only 1 or 2 small

ones) on any part of abactinal system. Act inostome 4-5 mm.
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across, covered by a thin, naked membrane, with 10 small
equal buccal plates, each with a ])edicel. Primary spines
stout, 3-3-r) mm. long, rather blunt, with verv distinct lonoi-
tuduial stnaticms. Pedieellariae not abundant ; (mly ophi-
cephalous were found, and (hev ai'c not in any way distinctive
Auricles not examined, but in view of the small size and general
character of thc^ test they are i)robabl\' not united into arches

( ojonr very ])ale reddish-jMiiph' uv (orally) puri)li.sh-white,
mciiiding primar\' s])ines : iiedicels and muscles dark brown
In alcohol the piimaiies are more nearly white, and ])edicels
and musch's are light ]nir])lish-brown.

Carcajos f'arados, 30 fms. {aardhier). 2 speoimens.
These little sea-urchins are periilexing because they do not

tiiily conform to the definition of (liimnechinu.<i. Probably they
are immature, so that the fact that ocular H does not quite
reach the perijii'oct may be overlooked, since ocular V is fully
excluded, and the position of the anus is exactly where it
should be. I have little doubt that in adults ocular II will
b<' found fully insert. The distinctive characters of this
species are the colour, the short, stout, striated ]ii'imary spines,
the very thin periproctal plates, and the absence of tubercles
on the whole abactinal system.

2. Gymnechinus robillardi.

Er/iiniis rohHIfinfi do Lniiol. 1883. Mem. Soe. Phys. et Hist Nat
Geneve. 28, no. 8. p. 23. pi. Til. tlirs. 1-2 b.

'

Ui/wnechhui.^ rohUhtrili Mortensen, 1903. hM/oI/Ech.. pt. I, p. 115.
Spines white

; suranal small without 'a tubercle, in contact
with only 2 genitals ; gill slits shallow.

1) .specimens from Mauritius, Ceylon, and CnU of Manaar
(ThurMon). Tlie specimens from Ceylon were labelled Echinux
angulo.wf!.

This series of this very interesting sea-urchin shows it to be
common in the vicinity of Ceylon. The largest specimen is
30 mm. in diameter. In a specimen from Ceylon. 23 mm. in
diameter, the auricles are Avell se]mrated. but in one. 27 mm
HI diameter, they are fully united ; evidently this condition
IN attained with full maturity.

3. Gymnechinus versicolor.

Mortensen, 1004. Dan.«k. Selsk. Skr. (7), 1, p. 110. (No figure
published, except of spicules and pedicellariac.)

Secondary tubercles in interambulacra not arranged in
definite horizontal series ; jirimary s))ines with 1-3 red bands.

!> specimens from 4 stations on Maccicslield Bank. 3r)-r)0 fms.
Several were labelled Tfmnophiirufi ni/uaiitli.

Three of these lovely little urchins are Mortensen's types
One of the specimens shows no trace of green in the coloration!

B.M. SEA-V. X
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Family 3. STRONGYLOCENTROTIDAE, Gregory.

Ambitus circular : no pits or sculpturing on the coronal

plates ; ambulacral plates compound, usually with 4 or more
elements (rarely 3).

The 10 genera here included in this family are all repre-

sented in the British Museum, and about two-thirds of the

known species are in the collection. Most of the genera are

well defined, and there is little room for discussion as to their

limits. Possibly Heliocidaris may need to be dividcfi, for the

Australian H. tnberculata is suj)erficially very different from
H. crassisp'ma ; but so long as Strongi/locenlmtus franciscayms

remains congeneric with S. pnlcherriynus, H. fiiherciilaia and
H. crassispina may be permitted to bear the same generic

name. Mortensen's genus Pseudocenfrotiis may prove to be

a natural group, but imtil at least a second species is found.

P. depressus may well be left in Strongiflncentrotus.

1. ECHINOSTREPHUS.

A. Agassiz, 1863. Bull. M.C.Z., 1, p. 20.

Type, Echinoslrephns oricuhifus A. Agassiz, 1863. Bull.

M.Ci.Z., 1, p. 20.

Ambitus abov^e equator ; oculars all exsert ; longest

primary spines on abactinal siu'face ; ambulacral plates with
3 or 4 pore-pairs.

1. Echinostrephus molare.

Echinus molare de Blainville, 1825. Diet. Sci. Nat., 37, p. 88.

De Loriol, 1883. Mem. Soc. Phy.s. Hist. Nat. Geneve, 28, no. 8.

pi. IV, figs. 2-2 c.

Echinostrephus molare A. Agassiz, 1872. Rev. Eeh., pt. 1, p. 119.

Pore-jiairs in arcs of 3 ; genital and ocular plates with no
tubercles except on outer margin.

13 specimens, of which 3 are bare and without locality labels.

Localities represented are Zanzibar ; Mauritius ; Glorioso

Island, 7-10 fms., sand and coral (Alert) ; Maldives, Minikoi

;

Solomon Islands ; Fiji. There is also a specimen labelled
' Cape of Good Hope '. but it dates back to 1840, and probably
did not come from South Africa.

None of these is large and several are very young. One
from Fiji is only 6 mm. in diameter, with primary spines

7-8 mm. long.

2. PSEUDOBOLETIA.
Trosehel, 1869. Sitz. Niederrh. Gesel. Bonn, p. 96.

Type, Pseudohohtia sfenostoma Trosehel, 1869 =Toxo-
pneustes indianus Michelin, 1862. Ech. et 8tel. ; Annexe A,

in Maillard's Notes sur Bourbon, p. 5.
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Test low, thin. Avith ambitus hclow equator : pill outs deep :

bueciil plates eany sjiines.

1. Pseudoboletia atlantica.

K. L. Clark, I!U2. Mem. M.C.Z.. 34, p. 344. Koehlor, H>08.

Trans. Roy. Soc. E{linl)iiruli. 46, \>\. XV. litjs. i:}lt-142,

pi. XVI, fig. 105 (as /'. vKiciilnld).

Poro-pairs in ares of ^^ ; aetinal primary spines more or less

mai'ked with green.

Olio sppcimon from St. Helena (Ah.vuudrr).

This is a fine speeimen of a little known speeies. The dia-

meter is 70 mm. and the height only .'}2
: the aetinostome is

20 mm. aero.ss, but the abaetinal system is sur])risingly small,

only II mm. The pore-pairs are rather large, and are so

grouped that 3 pairs stand near the outer margin of the
plate in a nearly vertical series, and the other 2 are much
further in and are more nearly side by side ; the thii'd, fourth,

and fifth pairs thus form a very oblique series. Oeulars I

and V are broadly insert. Oral spines show little or no trace

of green, but as the colours are dull and, orally at least,

bleached, not much significance can be attached to this.

The only specimens of this species hitherto known were
taken off AsciMision, and ^\•ere recorded by Koehlei' (IHOS.

Trans. Roy. Soc. Edinburgh, 46, ]i. 041) as P. wacuUttn.

2. Pseudoboletia Indiana.

Tn.rnpnetistes indianiifi Miohelin, 1802. Ech. et Stel. Annexe A,
in Maillard's Notes sur Bourbon, p. 5.

P.irvdohnlflia indinna A. Agassiz, 1872. Rev. Ech., pt. 1, p. 153.

De Lorio], 1883. Mem. Soc. Phvs. Hist. Nat. Geneve, 28,
no. 8, pi. Ill, iigs. 4-4 f.

Pore-pairs in ares of 4 ; large and low : test not blotched

with darker ; primary spines not banded ; dull ])ink or

whitish, short and thick.

10 specimens, of which 1 is without a locality label, and the
others are from IMaiuitiiis and from PliiHppine Islands,

Zaniboanga [< 'haJlrnqer).

The specimens from Afauritius are typical, but that from
Zamboanga should ]iei'ha]is be referred to P. macnlatn. The
s])ecimen without locality was labelled Arbncia ; no spines

are evident on the buccal plates, and the gill cuts are not
eons])icuous, but thei'e is no doubt of its identity.

3. Pseudoboletia maculata.

Troschel, 180!(. \'erliandl. Nat. Ver. Rheinl. und Westph.. p. DG.

(No figure extant. Bell's (1884, Ann. Mag. Nat. Hist. (5),

13, p. 110) statement that figs. 8 and fl. pi. V a. of the ' Re-
vision ". represent this form is a mistake.)

K 2
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P.n'o-pairs in arcs of 4 ; test conspicuously blotched with
darker

;
iirimary spines more slender.

12 specimens, of which 2 are bare. Localities represented

are : India, Madras ; Philippine Islands ; Philippines, Mas-
bate ; Pliilippines, Zamboang;a {Challenger) ; Macclesfield

Bank, 39 fnis. A single bare test is labelled ' Port Lincoln,

Torres Strait ', bnt so far as I can discover there is no snch
place.

The validity of P. waculafa is doubtful
;

probably it is

a variety of P. indiana. The 2 specimens from Madras are

unquestionably P. mamlnta in the presence of spots, but
otherwise are P. indiana. The characters of the buccal plates

are worthless, for there is considerable diversity in their size and
position, and no correlation with colour. On the other hand, the

dull jiink, short, rathm- stout spines of P. indiana seem to be
quite distinct from the more slender spines of /*. mooiJnfa ; both
forms occur at Zamboanga. The specimens from Macclesfield

Bank are very fine exam]iles, although the dark blotches are

small and not conspicuous ; one is 75 mm. in diameter, and
the other is 0;").

3. PARACENTROTUS.

Mortensen, 1903. Ingnlf F.ch., pt. 1, p. 124.

Tvpe. Echivns lividus Lamarck, 1S16. Anim. s. Vert., 3,

p. 50.

Pore-pairs in arcs of 4 or 5 ; all oculars exsert or rarely 1 is

insert
;
primary spines moderately long and slender ; buccal

membrane with scattered plates.

1. Paracentrotus agulhensis.

DiJderlein, 190.5. Zool. Anz., 28, p. 623. 1906, Yoldivla Ech..

pi. XXVII, figs. 1-4.

Pore-pairs 4 (or only 3) in an arc ; unicoloin-, but not dark.

3 specimens from Cape of Good Hope St. 14;"», off Cape St.

Blaize, 3.5 fnis., and St. 200. off Cape Point. 660-700 fms.,

labelled Echimis qilchrifiil.

2. Paracentrotus lividus.

EchiniiK llridiis Lamarck, 1816. Anim. s. Vert., 3, p. 50.

Pfirnretdrnhi.^ liriihis Mortensen, 1903. Ingnlf Ech., pt. 1, p. 124.

A. Agassiz, 1873. Rev. Ech.. pt. 3. pi. Y b, fig. 3 (as Stronc/i/-

Inreulrolvs lividvs).

Pore-pairs 5, as a rule : colours diverse but dark, usually

green or purple.

171 specimens, of which 1 is bare and 23 are withont locality.

The bare test was labelled ' West Australia ', and 7 specimens

were labelled ' Strongj/locentrot ii s droliachievfiiii. rireenland,

Valorous, 1875 '. Localities represented are : Ireland

;
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Ireland, Lougli Foylc ; Englaiul, Ilfracombe ; Jersey ;

AIoditeiTaneaii Sea ; Palestine, Nahr llubiii ; Greece, Sala-

mis ; Italy, Naples ; France, Hyi-res ; Bay of Alarseilles ;

Nice ; Balearic Islands, Alahon ; Coast of Portugal ; Spain,

Cape Finisterre ; Tunis ; Algiers ; Tangiers ; Madeira ;

Madeira, Funthal ; tlie Salvages, (ireat i'iton. The speci-

mens from Lougli Foyle were labelled Echiuits niiliurin, some
from the Mediterranean, Sphaerechinun (jranidaris, and some
without locality-, Echhuis sa.calilis or tHromji/loceutrotun dro-

bachieimi/i.

Tlu! best spociniens arc from Iri^laiul, especially from Lough
Foyle. There are 2G si)eeimeus labelletl " In^land ', wliieli

range in size from 9x4 mm. to G8 x 37 ; of the small ones

are light green, but most of the others, ineluding smallest and
largest, are purple. There seems to be no correlation of the

light (and often bright) green colour with size, age, sex or

locality.

4. EVECHINUS.

V'errill, 187 J. Trans. Coini. Acad., 1, p. 583.

Type, Echinius chlurulicua Valenciennes, 1S40. Voy. Venun :

Zooph., pi. VII, Hg. 2.

Poriferous areas very broad
;

})ore-])airs at ambitus in ',i dis-

tinct vertical series ; a primary tubercle on only every second,

third, or fourth ambulacral plate
;

gill cuts shallow.

1. Evechinus chloroticus.

Echlibuti chloroLlcus Valeucieuues, 1846. Voy. Vtims : Zoophytes,

pi. VII, tig. 2.

Eotchinun chloroticus Verrill, 1871. Trans. Conn. Acad., 1, j). 583.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. IV b, hg. 7.

Test solid, large, coarsely tubereulated
;

primary spines

green, in young specimens banded with white.

35 specimens, of which 8 are without locality labels. Localities

represented are : New Zealand ; New ZealantI, Nelson,

Golden Bay ; Otago ; Tasmania ; Fiji, Kandavu Reef
(Chalhiu/er) ; Philippine Islands, Mindoro, 6-10 fms., coarse

mud. The localities outside New Zealand are improbable,

especially Mindoro.

The most interesting of these specimens are the types of

Bell's E. rariluberculata.i. The larger is 45 x21 mm. and the

smaller is nearly as large. Owing to the small number of

coronal plates, the wide spacing of the ])rimary spines, and
the small size of all the tubercles, these individuals look very
unlike normal E. c/ilorolicua. The ground colour of the test is

very dark, almost a black-green. There are only 14 iuteram-

bulacral and IS ambulacral tubercles in each vertical series,

although in a typical E. chlorolicus, 48 mm. in diameter, these

figures are IS and 22. These specimens seem to represent



134 CAMARODONTA

a forin. wliith if it is at all firiiuoul. might be regarded as

a variety of E. chlorotkua. The specimen said to be from
]MiiKloro has the tubereulatiuii quite like this form, but the

eolour is that of a ty]neal chloroliciis.

Morteusen (1!»21. Vid. Medd.. 73, ]). 173) notes a speeimen
124 mm. in diametei' Avhieli he suggests " may be a record

size ". Que in the British Museum, from New Zealanil, is

140 mm. in diameter and 08 mm. high.

The 3 sj)ecimeus said to be from Tasmania are young,
18-30 mm. in diameter.

5. LOXECHINUS.

Uosor, 1856. >Syii. Ecli. Foss., p. 13tt.

Type, Echinus «/6«a- Molina, 1782. JSaggio fStor. Nat. Chile,

p. 175.

Test stout, all oculars usually exsert but I and V often

insert ; i)rimary spines short, green ;
pore-pairti in arcs

of 7-10.

1. Loxechinus albus.

Echiii,iis (ilbii.s Muhiia, 1782. Saggio 8tur. Nat. Chile, p. 175. H. L.

Clark, lyiO. Bull. M.C.Z., 52, pi. XII, tig. 1 (as IStroiiyylo-

ccnlrolus albus).

Loxcchiikun albiai Desor, 1856. iSyn. Eeh. I'oss., p. 136.

Test brownish or greenish, Iieavih' tuberculated
; i)ore-

pairs commonly in arcs of 9.

16 spt'cimeus, of which 3 are bare aiul witliuut lueality.

LoeaUties represented are : Chile ; Chile, I'ort Utway ; Chile,

Gulf of La.s Penas. St. 3U4, 45 fms.. .sand {( '/talkufjer) ; Straits

of Magellan ; and Stiait.s of Magellan, Tom Bay, 0-30 fms.

{Alerl). The ( 'hdlli-init r specimen and one other from Chile

were labelled iSl. (jibbusas. The Alcii specimens were labelled

St. buUaltdi.

Examination of the tyi)es of L. bullalus Bell leaves me in

doubt as to the status of that form
;
probably the si)ecimens

thus called fall well within the limits of variation of L. albas.

The sjjecimen from Chile, labelled St. (jibbosus, madoubtedly
was so called because of its badly distorted jjcriproct ; it

is 95 nun. in diameter, and oculars 111, IV and V are insert,

Mhile I and II are exsert ; whether the distortion of the peri-

}iroct is due to the parasitic crab that so generally occupies

the periproct of St. gibboaus could not be ascertained.

A ver\' ]3eculiar bare test, labelled ' Loxechinus buUatus ',

' North (Sydney ', has the tuberculation even more sjjarse than
in L. biiUatiis ; there are usually 9 porc-jjairs to an arc, but
evidences of resorption bet\\een the pores suggest pathological

conditions.

I
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6. CAENOCENTROTUS.

H. L. Clark, 1912. Mem. M.C.Z., 34, p. 348.

Type, Echinus (Toxopncustes) (jibbosus Agassiz and Desor,

1846. Ann. Sci. Nat. (3), 6, p. 3(57.

Test not very stunt : buccal membrane with scattered

plates ; oculars V and IV insert, often III also, sometimes II

and occasionally all.

1. Caenocentrotus gibbosus.

Echinus [Toxopneudes) ijibbosus Agassiz and Desor, 1846. Ann.
.Sci. Nat. (3), 6, p. 367.

Caenocentrotus gibbosus H. L. Clark, 1912. Mem. M.C.Z., 34,

p. 348. H. L. Clark, 1910. Bull. M.C.Z., 52, pi. XII, fig, 2
(as StroHgi/loccntrotus gibbosus).

Test low, with big abactinal system almost alwaj's dis-

torted by a parasitic crab ; spines green.

15 specimens, of which 10 are bare and 12 are without locality.

The onlj' locality certainly represented is Peru, Callao ; but
one example has the label ' V Clarion Island '.

The largest sjiecimcn is 67 mm. long, 63 wide and 30 high
on one side, 34 on the other ; the test is obviously deformed

;

as the abactinal system is wanting, the path of the long axis

could not be determined, but it is through an ambulacrum and
an interamljulacrum. Thei'e are 7 young individuals, 18-24
mm. in diameter, in all of which oculars V and IV are insert ;

in 2, ocular III is very nearly insert also, and in one of the
smallest oculars III and I are both insert.

7. PACHYCENTROTUS.

H. L. Clark, 1912. Mem. M.C.Z., 34, p. 349.

Tvpe, Sphaerechinus australiae A. Agassiz, 1872. Bull.

M.C'Z., 3, p. 55.

Test very stout, thickly covered with tubercles : oculars I

and V insert, often II or IV also ; buccal membrane more or

less heavily plated.

1. Pachycentrotus australiae.

Sph(((rii'hiii,u.-< (nisimllae A. Agassiz, 1872. Bull. M.C.Z., 3, p. 55.

FuchijceHtrotus australiae H. L. Clark, 1912. Mem. M.C.Z., 34,

p. 349, pi. XCVIII, Hgs. 5-8.

Test light violet, with tubercles some^vhat green ; spines

variegated, light violet, green and A\hite.

4 specimens, of which 2 are bare. Localities represented are :

Victoria, Port Philip ; Bass Straits, Challenger St. 162, 38-40
fms., sand ; Tasmania.

The Challenger specimen is only 7x4-5 mm., but the one
from Port Philip is 22 x 12 and the Tasmanian specimens are
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32 X 19 and 38 x 25 respectively. The smallest and largest

specimens are thus alike in having the height of the test very

nearly t\\i)-thirds of its diameter. The Port Philip specimen
is probabl\- not quite adult ; ocular V is not fully insert as it

is in the larger specimens. Ajjparently this is a rare species,

confined to south-eastern Australia. It Avas not taken by
either the Thdis or the Endeavour. The supposed records

from New Zealand and Mauritius arc cpiitc unreliable.

8. HELIOCIDARIS.

Agassiz and Dosor, 1846. Ann. iSci. Nat. (3), 6, p. 371.

Type, Echinus onialoslotna Valenciennes, 1S46 =Echinui<

tuberculatum Lamarck, 1810. Anim. s. Vert., 3, ]). 50.

Test very stout
;
pore-pairs in arcs of 7-10

;
primary spines

stout ; oculars I and V insert.

1. Heliocidaris armigera.

iSlroihgi/loceulrola.s aniilyer A. Agassiz, 1872. Bull. M.C!.Z., 3, p. 55.

1873, Rev. Ech., pt. 3, pi. V a, tig. 1.

Heliocidarin armigera H. L. Clark, 1912. Mem. M.C.Z., 34, p. 350.

Test low
;
primary sinnes ver}^ short and stout

;
pore-pairs

7 or 8 in an arc.

11 specimens, of Avliich 1 is bare and 2 are without locality

labels. LocaUtics represented are : ' New Holland '
; West

Australia ; Swan River.

The bare test from " New Holland ' was probably assigned

to this species because of the large tubercles. The 6 8wan
River specimens range from 24 x 12 mm. to 68 x 30 ; the small

ones have the spines, especialh- the actinal ones, quite green,

but in the larger specimens the green tint has disappeared.

The validity of H. armigera is doubtful.

2. Heliocidaris crassispina.

Toxxidarid craii.'iispina A. Agassiz, 1863. Proc. Acad. Nat. Sci.

Philadelphia, p. 356.

Heliocidaris crassispina H. L. Clark, l'J12. Mem. M.C.Z., 34,

p. 350. (No tigures extant.)

Diameter of peristome about one-third that of test
;

jjore-

pairs in arcs of 7 or 8 ; colour very dark (blackish, purjjlish,

or brownish) ; spines rather slender (in sj^ite of the name !).

18 specimens, of whieli 6 are bare, and 5 are without locality.

Localities represented arc: Japan; .lapan, iSagami Bay
(34° 59' N. X 139° 50' E.); 'China; China, Swatow. Most
of the specimens are labelled iSI. tuberculatus.

The two from Sagami Bay are about 22 x 9 mm. ;
primaries

rather bright retl violet, dull at base ; small spines green,

often violet at tip. Larger specimens become uniformly dark
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tolourcd. usually a very dee]) rcd-i)uri)k\ Mhith seems to be

a very constant charaeter for the s2)eries.

3. Heliocidaris erytlirogramma.

Kr/iiii./i.s I ri/l/ini(jriiiii)in(.-i X'ak'iK'ieiiiK'is, 184(>. \'oy. ]'iui(f>: Zoo-

pliylcs,
J)!.

'\'ll, fij;. 1.

Jldiocidiiris fri/tfiro(ir(i>iini(t Agassi/, ami Desor, 184(5. Ann. Sci.

Nat. (3), 6, p. 371.

i'ore- pairs mostly in ares of 7 ; eolours diverse but not very

dark, violet, reddish or greenish.

98 spt'cimciis, of which 5 arc bare and 13 are without locality

labels. Localities represented are :
' New Holland '

; Ne^\

South AVales, Port .Stephens ; Svdney ; Port Jackson ;

Bondi Head; Bass Strait; Cliallcilyer St. 162, Bass Strait,

38-40 fnis., sand ;
' \'an Uieniens Land "

; Tasmania ; Port

Dalrvniple ; Victoria, Port Philip Heads ; Warrnanibool

;

South Australia; Adelaide; West Australia. The labels

New Zealand. Torres Straits, and Simon's Bay, Cape of tiood

Hojje, also occur, but are not worthy of credence. Labels

reading ' Antarctic Exp. 1844 " and ' jukes, 1846 ', obviously

indicate Australian material. The specimen from ('hulltiiujcr

St. 162 was labelled SpluK trc/iiniis u listmllac, the one from
New Zealand ', SiomopiUMuslcs mriolaris. Many specimens

were labelled St. luherculutus, and 2 from Port Jackson were
marked St. annigem.

This is a good representative series (11-80 mm. in diameter)

of the eommonest Australian sea-urehin, which ranges from
Port Stephens, N.y.W., along the whole southern coast of the

continent and up the west coast to the Abrolhos Islands.

There i.^ great individual diversity in form and colour, and
I have no faith in the validity of var. mvridionaliis Diiderlein.

One of the specimens from South Australia is peculiar in that

the primar\- tubercles (ami sjjines. of eouise) are lelatively

few ; miliaries arc also infrecpient and tlu- primary spines

are very slender. Of (i specimens from Port Philijj Heads,

4 are parasitized abactinally by some small br(n\n gastropod

molluscs; the tests are very Hat (50x1(5-11) mm.) and the

]iiimar\- spines are very slender
;

presumably these i^ecu-

liarities are due to the parasites.

4. Heliocidaris tuberculata.

Echinus liilji rniliilxs Lamarck. 1816. Anini. s. Vert., 3, p. .50.

A. Agassiz, 1873. Rev. Ech., pt. 3. pi. V b, tigs. 4 and 5

(voung ; as Stroiuji/loceiktrotu-s luhcrciilritii.s).

Hdioddan.^ tubtradata H. L. Clark, 1012. Mem. M.C.Z., 34,

p. 282.

Pore-pairs in ares of It or 10 ; colours rather light, brown or

greenish.

33 specimens from Kaoul Island ; Kcrmadec Islands ; Sydney;
\'ictoiia. Port I'liilip Heads. The s[)ccinicns from Kaoul
and a bare test from Sydney were labelled ' St. turythro'

(jrainiHun '.
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The Raoul and Kermatloc (specimens are typical and very
fine. The IS specimens from Port Philij) Heatls range from
25 to 75 mm. in diameter and show considerable diversity in

form ; several are flattened to an unusual degree ; one,

47 mm. in diameter, is only 15 nun. high. The coloration also

varies, some being 2)redominantly green and some purple.

9. STRONGYLOCENTROTUS.

Brandt, IS3o. I'ludr. tleser. Auiin., p. 26'3.

Tj'pe, Strongijlocentrotus chlorocentrotus Brandt, 1835 =

Echinus drobachiensis O. F. Miiller, 1776. Prodr. Zool. Dan.,
p. 235.

Pore-pairs -4-10, but usually not more than 7 ; valle of

globiferous iJcdicellariae with a powerful end tooth but no
lateral teeth.

1. Strongylocentrotus droebachiensis.

Echinus drobachiensis O. F. Miiller, 1776. Prodi-. Zool. Dan., p. 235.

Strongylocentrotus drobachiensis A. Agassiz, 1872. Rev. Ech., pt. 1,

p. 162; pi. IV a, tigs. 2, 3, and 6.

Vei'v diverse in form, colour and length of spines : pore-
pairs or 7, rarel}' S ; test not thin and fragile ; coronal plates

numerous
;

gill-cuts shallow.

301 specimens, of which 7 are bare tests and 15 have no
locality labels. Localities represented are : Kara Sea ; Franz
Josef Land ; Spitzbergen ; Finmark, Vadso ; East Fin-
mark, Lang Fjord ; Varanger Fjord ; Norway ; Trondhjem
Fjord ; Gravefjord ; Kattegatt ; Denmark ; North Sea ;

Shetland Islands, Sandwich Bay ; Porcupine St. 82, North of

Cape Wrath, 312 fms. ; St. 65, north-west of Shetland,
345 fms. ; Greenland ; Cape Farewell ; Cape Napoleon,
(Sladeit.) ; Hayes Point, 35 fms. (Sladen) ; Winter Quarters
1875-6, 15-20 fms. ; Davis Strait ; Franklin Pierce Bay

;

Regent Inlet ; North ^Vmerica ; Labrador ; Le Have Baidi,

75 fms. {Chalkugcr) ; Maine, Eastport ; Massachusetts, off

Cape Cod, 20-40 fms. ; Massachusetts Bay ; Rhode Island,

off Newport ; British Columbia, Skeena River, Inverness
;

Queen Charlott-^ Islands ; \'ancouver Island ; California.

The specimen labelled California dates back to 1S43, and
jorobably came from some point on the British Columbian or

Alaskan coast ; it is notable for its jjale lavender, almost
white, sj^ines. There are 7 bare tests from Greenland which
show some interesting features ; 2 lack the genito-ocular ring,

but of the other 5 only 1 has oculars I and V insert ; the other

4, including the largest, 78 x 32 mm., have all ocular.s exsert.

This is most extraordinary as Jackson (1UI2, Phyl. Ech.,

p. 143) found only a single adult intlividual of which this was
true, in the thousands of specimens he examined ; but he had
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no material fioni ({irciilaiid. He iu)l('(l, Innvcver, tliat spcci-

niens from Labrador, Ict'laiid, and the Faroi' Islands tend to

l)e progressive variant.s ; but these (Greenland speeimens are

remarkably arrested variants.

2. Strongylocentrotus franciscanus.

Toxocid<iris J'nuici.scdiut A. Agassiz, 18()J. Bull. M.C.Z., 1, p. '12.

iSlroitiji/locc.ulrolufi fmnci>icaii.ihs A. Ajias.siz, 1872. llcv. Eeli., pt. 1,

p. 163 ; 1873, pt. 3, pi. \' b, tigs. 1 and 2.

\'erv large
;
primary spines long and stout

;
pore-])airs iji

ares of 9 or 10.

3 specimens, of which 1 is bare. Tlicy arc from " Columbia
River ' ; California, Santa Cruz ;

' La Paz '.

There is probably a mistake about the "La Paz" speeimen,
as it is highly improbable that this species occurs so far south.

Tht' specimen may have been secured at La Paz from a sailor

or dealer.

3. Strongylocentrotus intermedius.

I'sd III hik: hi 11.11.s iibli ninitiud A. Agassiz, 1863. I'roc. Acad. Nat.
Sci. I'liilailclphia, p. 357.

iSlwiLi/i^loci iklroliLs iiLliriiicdiun A. Agassiz, 1872. Rev. Ech., pi. 1,

p. 164. (No tigurc extant.)

Pore-pairs ty])ically 5. tending to form 3 vertical series
;

I)oriferous areas xtny ^\ide
;
prinuiry spines greenish, reddish,

or both.

2 specimens from Ja})an, Yczo Island, Hakodate.

4. Strongylocentrotus pulcherrimus.

l'{<(iiiiin(cliiii.ii.'< piilchcrriiiui.'^ A. Agassiz, 1863. Proc. Acad. Nat.
Sci. Pliiladclpliia. j). 357.

StronijijlocciblwlH.'i pulchcrriiiius Mortenscn, 1UU3. Iiyjolf Ech.,

pt. 1, p. 121. (No tigurc extant.)

Poriferous areas very broad with 2)ore-]jairs in arcs of 4,

which are nearly horizontal at ambitus ; spines small and very
numerous.

18 specimens, of wliicli 3 arc Ijare, from Straits of Korea,
24 fms. ; Japan ; Jai^an, Misaki. Tliose from .Misaki were
labelled Tripiktudts aib-julosus, and those from Straits of Korea
tSl. intcnnediun.

As a rule in this species the i)iimary spines are green and
the tube-feet nearly white, but the spines may be white tipped.

In one of the speeimens from Misaki the spines are white, green

oidy at base or not at all, and some are faint 1_\- banded with
dull purplish on the distal half.

5. Strongylocentrotus purpuratus.

£rhiii,ii.-i piirparutii.'< Stimpson, 1857. I'rust. Ech. Pac. SJiores

N. Amer., p. 86.

kStroiMji/loantmtii.s purpunihi.s A. Agassiz, 1872. Rov. Ech., pt. 1,

p. 165 ; 1873, pt. 3, pi. \' a, tigs. 5 and 6.
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Pore-pairs 8 ; iirimary spines short ; colour w hen adult

purple ; young more or less green.

12 spet'inifiis, of which 1 is bare aiul 3 are without locality

labels. Localities represented are : British t'oliiiiil)ia, Inver-

ness ; California ; San Clenicnte Island ; tiulf of California.

The lal)el " Gulf of California ' is dubious ; the speeies has

not hitherto been reeorded from the Gulf.

10. SPHAERECHINUS.

Dcsor, 1855. Syn. Ech. Foss., p. 134.

T\])e, J'Johinus nuirii Agassiz and Desor, 1840. Ami. tSei.

Nat". (3), 6, p. 368.

Gill euts deej)
;

pore-pairs in arcs of 4 or 5 ; spines short
;

test usually high.

Although Desor says that the type of JSjjItcierechinufs is

I'oursin comestible des cotes d'Europc ', the only speeies

whose name he gives is Echinus maril.

1. Sphaerechinus granulans.

Ediiikus ijnmtduriis Lamarck, 1816. Aniin. s. Vert., 3, p. 44.

Sphaerechinus grunuluris A. Agassiz, 1863. Bull. M.C.Z., 1, p. 'I'i.

1873, Rev. Ech., pt. 3, pi. V a, tig. 7.

Form and colours very diverse, but the ilee]j gill cuts and
high test, with the short spines, are fairly tlistinctive.

103 specimens, of which 11 are without locality labels. Locali-

ties represented are : Europe ; Island of Gueniscy ; Azores ;

near Azores, Challenger St. 75, 50-90 fms., sand; Madeira;
Madeira, Fiuichal ; Canary Islands, Las Palmas ; Cape Verde
\>i\&i\(hi (Challenger); Spain and Portugal ; Portugal; Mediter-

ranean Sea ; Balearic Islands, Port Mahon ; France, Bay of

Marseilles ; Nice ; Italy, Naples ; Malta ; Tunis, Bona Bay,
25-65 fms. ; Tunis, Bay of Benzert (Porcupine). The single

specimen from the Bay of Benzert was labelled Echinua
elegaiis, while 2 from Las Palmas were labelled St. lividus.

A Hne specimen, 70 mm. in diameter, in the Exhibition

Gallery was labelled ' Sphuerechinuis uudraliae. South and
East Coasts of Australia '.

Few sea-urchins show greater diversity in the shape of the

test, or in colour and general appearance, than does this Avell-

known species. The usual range in the height of the test is

from oO to 70 per cent, of the diameter, l)ut specimens beyond
each of these limits are recorded. The present series range
in size from 7 to 129 mm. in diameter, and in colour of spines

from jjure white to deep purple, didl pink or red and yellow.

A^oung individuals often show the brightest colours ; the

specimen from Tunis labelled E. eleyans, 7-5x5 mm., is very
prettily variegated with red and yellow. Specimens with
white spmes have purple or dusky tests.
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Some young sppoimens prove hard to reeognize. not merely
because of the colour, but because they are slow in acquiring
polyporous plates in the ambulacra. The 5 Challenger speci-

mens fi'oni the Cape Verde Islands, of which the largest is only

7x.'J-5 mm., have typical pediccllariae. but. although genital

pores are present, there arc but .'} ])airs of pores to an ai'c even
in the uppermost ambulacral plates : the test is blotched and
the spines are banded.

Family 4. FX'HINOMETRTDAE. Ciray.

Ambitus more or less elliptical ; no pits or sc\dpturing of

coronal plates ; ambulacral ])lates compound, with 3-19 ele-

ments, but usually more than 4 ; oculars all cxsert or becoming
insert in sequence V, T, IV (not T, V. TV as usual).

This characteristically tropical family is well represented in

the Museum, all of the T) genera, including 13 valid species,

being ]iresent. Fc«' of the species are rare, and nearly all are

well known. Specific limits are very hazy in Echinometra.

and there is still a lack of evidence as to whether Parasalenia

has one or two s]iecics.

1. PARASALENIA.

A. Agassiz. 1863. Bull. M.C.Z.. 1, p. 22.

Tvpe, Parasnlniia qralin.^n A. Agassiz, 1S03. Bull. M.C.Z.,

1, p. 22.

Pore-pairs in arcs of 3 ; anal jilates 4. subequal.

1. Parasalenia gratiosa.

A. Aga.'^siz. 186.'{. P.iill. M.f'.Z.. 1, p. 22. 1873, Rev. Ech., pt. 3,

pi. Ill d, fig.s. 1 and 2.

Colour.s very dark, black whcTi adult : milled rings white,

in striking contrast : no red : genital 3 not excluded from
peri]iroct.

7 specimens, of which 1 has no locality label. Localities

represented are : Chagos Archipelago, l)iego. and Egmont
{Gardiner) ; Maldive Islands, Suvadiva {Gardiner)

;
Queens-

land ; New Hebrides. The specimens from Diego and the

New Hebrides were labelled ' Echinomeira lucunler\

The specimen without locality is much the largest Para-
salenia yet recorded : it is 30 mm. long by 32 mm. wide, and
the ]>rimarv s]Mnes are 3r)-37 mm. long. The individual from
Diego is very tine, 2.5 mm. long and 21 wide, with the primaries

30 mm. long : there aic 5 anal plates and no s]iines whatever
on the genital ]ilates. The s]iecim(>n from Egmont is only
14 mm. long ; the test is very dark, and the ])rimary spines

are green, banded with a darker shade ; therr are 3-7 bands
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on each spine, usually 4 or 5 ; the oral primaries aj-e tipped

with jDinkish, but thei'e is no red on test or spines.

The 2 young specimens from the New Hebrides are 6-5 and
10 mm. long ; the width is a trifle less. The spines are green,

the actinal ones banded distally (not at all sharply) with

a lighter shade, and tipped with brownish. There is a distinct

violet cast to the abactinal system, but there is no red any-

where. Genital 3 is not at all excluded from the pei'iproct,

and there are no spines on the abactinal system.

The young sjiecimen from the Maldives is 10 mm. long and
shows some red ; the pi'imary spines are banded gi'cen and
whit(\ but are red at very base and at ti]i : secondaries mostly

red. Abactinal system with no spines or tubercles ; genital

plates all equally insert or nearly so.

In all of these examples the ]ieriiiroct is of moderate size

and no genitals are excluded fronr it.

2. Parasalenia poehlii.

I'fctfer. 1 887. Veihandl. Ver. Naturw. Unterli. Haml)iirg, 6, p. 110.

(No fijiuro extant.)

Similar to P. qratiom, but with more or less red in coloration.

and genital 3 nearly or quite excluded from po'iproct.

7 .specimens, of which 4 are bare and without locality. Locali-

ties represented arc: Gulf of Suez; Maldive Islands. Suva-
diva ; Macclesfield Bank, 35-41 fms. The bare tests without
locality were labelled Ech'rnnmeira viridis ; the Suvadiva
specimen bore the label Cidarix weliihirin.

These specimens range from 5 to 19 mm. in length ; the

largest is 16 mm. wide and 8 high. The smallest specimen is

red and white, much like Eucidaris metiiJaria ; the periproct

is verv small, and there are no spines or tubercles on any of

the ocular or genital plates, but genital 3 is not excluded from
the ]ieriproct. The Macclesfield Bank specimen is 8 mm. long,

with a very pretty red and white coloration ; there are no
tubercles on the abactinal system ; the periproct is very small,

and genital 3 is nearly shut out by 2 and 4. The C4ulf of Suez

specimen is a little larger ; the test is light green, and the

primary spines are dirty white with 1-3 dusky bands and pink

tips ; each genital plate is perfectly smooth, pink at centre

and whitish around the margins ; genital 3 is very nearly

excludf^l by 2 and 4. The 4 specimens without locality are

ty]jical P. jioehUi, with the abactinal system quite red, in

contrast to the light or dark broMii colour of the test.

2. ECHINOMETRA.

Gray. 1825. Ann. I'liil., 10, p. 42G.

Type, Echinus hicunter Linne. HoS. Svs. Nat., ed. 10,

p. 665.

Ambulacral jilates of 4-8 elements ; periproct with nu-

merous plates ; spines not peculiar.
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1. Echinometra insularis.

H. L. T'lark, 11112. Mem. M.C.Z.. 34, p. 374; pi. CXIV, fig.s. 3 and 4.

Pore-])airs in arcs of 5 or 6 ; priniarv .spines deep ]iur])lish

or reddish : ambulacra ])etaloi(l actinallv.

1 specimen from Dalapagos, Ahinsilon Island, lahclled Dia-
(le)tm me.vlcnnum !

This specimen is 77 mm. long by 72 wide and has primary
spines 42 mm. long. The coloin' is deep purple. The ambu-
lacra show a petaloid tendency orally, and the abactinai spines
are not at all ca]iitate or ]M'culiar, but the pairs of pores are in
aiv;; of ;") orally and Tt abactinally. In view of the size of the
specimen, there can be little doubt that it is E. insularis
rathei- than E. vanhruiUi. Ap])arently no Erhinnniftra has
hitherto been reported from the G!ala))agos Islands.

2. Echinometra lucunter.

Kchi'viis hininhr Linne, IT.IS. Sy.=?. Nat., ed. 10. p. 665.
Ec/iinninilm Iiifiivtfr Loven. 1887. Bill. Svensk. Vet.-Akad. Handl.,

13 (4), No. a. p. ir)!. A. Aga.s.siz. 1872. Rev. Ech., pt. 2.

pi. X a, fig.s. 2-4 (as E. siibonr/ulnrls).

Pore-pairs in arcs of 7 or 8, or sometimes only 6 ; auricles
stout with conspicuous supjilementary ' tags '

; colours
diverse ; spines rather stout.

161 specimens, of Mliioh 35 are bare and 80 are without
locality labels. Localities represented are : Atlantic Ocean ;

West Indies ; 8t. Croix ; .Jamaica ; Anguilla and Barbuda ;

St. Vincent ; Barbados ; Trinidad ; Venezuela. Puerto
f'abello ; Brazil ; Pernamhuco ; Abrolhos Rocks ; Rio
Janeiro ; Cape Verde Islands. St. Vincent ; Santiago ;

Liberia. Cape Palmas ; Cold Coast ; Ascension ; St. Helena ;

South Trinidad Island {Terra Xora). Most of the.se speci-
mens were labelled E. suhfingiihiris. but several were named
E. ririflis, one E. mncrostonin. and 2 Sfron;ii/locenlrolii.s dro-
hacJtiensis.

The most interesting feature of this large series is the
evidence it affords of the continuous distribution of the
r-.pecies across the tro])ical Atlantic from St. Croix and Puerto
C'abello to Gold Coast and St. Helena. I find no reason to
recognize macrosloma or any other variety. There appear to
be no differences of im])ortance between the specimens from
the AVcst Indies and thosi- from St. Helena.

3, Echinometra mathaei.

Echinus mnlhfifi! dc Blainville. 1825. Diet. Sci. Nat., 37, p. 94.
Echinometra mathaei de Blainville, 1830. Diet. Sci. Nat., 60,

p. 206. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. IV b, tig. 4.

Pore-iiairs in arcs of 4 ; colour and spines diveree. but
rarely lilack. or with very stout spines.

160 specimens, of which 17 are without locality labels. Locali-
ties represented are : Egypt ; Culf of Suez ; Red Sea ;
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Socotra ; Persian Gulf. Taub Island ; Muscat ; Abyssinia ;

Aden ; Berbera ; Zanzibar ; German East Africa ; Isipingo ;

Mozambique ; Madagascar ; Belo Bay ; Mauritius ; Rodri-

guez ; Amirantes, Darros Island ; Praslin (Gardiner) ; Coin

Pedros (GanJiner) ; Maldives, Hululu Male {Gardiner) ; India.

Tnticorin ; Ceylon ; Andaman Islands ; Cocos Keeling

Islands ; Christmas Island (Audreirft) ; South-eastern Borneo ;

Philippine Islands, Zamboanga ; Japan. Hatzura ; Pesca-

dores Islands ; Bonin Islands ; Australia. Port Essington ;

King fieorge's Sound ; Torres Strait. Dove Island ;
Queens-

land ; Port Mollc (Alert) ; Damma Island, 0-15 fms. ; Lord
Howes Island ; New Guinea ; Solomon Islands ; Ugi ;

Caroline Islands ; Pelcw Islands ; New Hebrides. Undine
Bay ; Loyalty Islands, Lifu ; Funafuti ; Rotuma ; Fiji ;

Lei-uka ; Samoa ; Coast of Savaii. A specimen from Coin

Pedros was labelled Parasalenia gratiosa ; 1 from German
East Africa. Stomopneunlen variolaris ; another. E. ohlonga ;

."5 from Savaii, E. viridis; and many are naturally labelled

E. Ivninler. There are specimens with labels ' Chile ',
' Port

Natal '. and ' Cape of Good Hope \ but I do not trust these

labels.

Probably the most abund.ant sea-uroliin in the world, this

species shows very great diversity in form of test and spines,

as well as in colour. Various forms have been given names, one

of the best marked of these being E. jiicia, but nothing is gained

by the naming of inconstant forms, with no special geo-

graphical range. One specimen lias the spines cream colour

Avith a reddish tinge, and the bases red ; I have never seen

another like it. The 3 specimens from Dove Island are very

handsome with white-tipped green spines. From Fiji there

are 2 young s]iecimens with the milled rings on the primaries

white as in Pnrasaknia. The specimen from Lord Howe
Island is also much like Parasalenia.

4. Echinometra oblonga.

Echinmi oblongitfi de Blainvllle, 1825. Diet. Sci. Nat., 37, p. 95.

Erliinnmeira ohlongiis de Blainville, 1830. Diet. Sci. Nat., 60,

p. 206. H. L. Clark. 1012. Mem. M.C.Z.. 34, pi. CXIV,
figs. 1 and 2.

Pore-pairs in arcs of 4 or 5 ; colour usually black ; primary

spines veiy stout on very large tubercles.

27 specimens, of which 19 are bare and without locality. 1 is

from Maiu'itius and 7 are from Funafuti.

The Funafuti specimens are very good ; two of them are

light dull purple rather tlian black. The identity of the bare

tests is o]ien to question, as there is no reliable distinctive

feature in specimens which have lost spines, pedicellariae, and
tube-feet ; but the large primary tubercles A\'arrant leaving

these specimens with the label they have evidently long borne.

Probably this species is a form of E. mathaei.
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5. Echinometra vanbrunti.
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"' ^^

=^ ^""^'l^'^ without big ' taas ' •

h^tn "

^'^'""^'""^^- -'<"-•-,> purplish or da;L^kTi:h:
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2 from PonW T
' V "^Pa"ama, Pearl Islands. The

/- mm. long by /() mm. wide and 40 mm. higli.

6. Echinometra viridis.

'^l£S?-f'S ^^f
M.C.Z.. 1, p. 22. Lntken, 1864. Vid
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Create. Antillelld'S^^Thoma;
'^"" ^^"^*'^^™ ^^«-^^' ^^e

3. PODOPHORA.
Agassiz, 1840. Cat. Ectyp. Ech., p. If).

'^ype Echinus atrafus Linne, 1758 Svs Nat Prl in ,. r-~

1. Podophora atrata.

(-olour abactinally usually deep iDurnle rarplx- J... •
1

^^^ ^
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; Christ,,,,,, I,|,„.| ! •s.n.r:',";,;,..
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Olio of the specimens A\ithnut locality is 78 mm. long,
().) wide and only 30 high.

2. Podophora pedifera.

Echinus pedifer de Blainville, 1825. Diet. 8ci. Nat., 37, p. 97.

Podophora pedifera Agassiz and Desor, 1846. Ann. Hci. Nat. (3),

6, p. 374.
'

A. Agassiz, 1908. Mem. M.C.Z.. 39, pis. VII-X.

Colour abactinally olive-green ; marginal primary spines

with flattened chisel-like tips ; pore-joairs at ambitus in arcs

of 10-12.

3 speeimens, said to be from ' C'liile, Coquimbo ", and labelled
' Colohocentrotus atratns \

This species is reliably knoA\n only from some of the south-

eastern Pacific Islands, notably Fakarava and Rangiroa in

the Paumotus, but specimens labelled " Chile ' and ' Peru '

have long been known in several museums. Although it is

not impossible, it is highly improbable that the genus occurs

on the South American coast. Shore collecting has failed to

reveal it at either Juan Fernandez or at Easter Island.

4. COLOBOCENTROTUS.

Brandt, 1835. Prodr. descr. Anim., p. 266.

Type, Colobocentrolus merfen.sii Brandt, 1835. Prodr. descr.

Anim., p. 266.

Similar to Podophora, but j^rimary S]Mnes and tubercles very
much smaller, so that there are 10-12 on each coronal plate

at ambitus, arranged in 2 horizontal rows.

1. Colotocentrotus mertensii,

Brandt, 1835. Prodr. descr. Anim., p. 266. A. Agassiz, 1908.

Mem. M.C.Z., 39, pis. XXXIII-XXXIX (in part as C. stimj^-

m'li.i).

Test low and flattened, its short diameter about nine-tenths

of the long ; colour grey-gi'een.

7 specimens, of which 1 is bare and 2 are without locality

labels. Localities given are :
" Pacific '

;
' Australia '

;

' Borneo '.

This is a very rare sea-urchin ; this series shows that it is

impossible to maintain C. stimpsoni as a species distinct from
C. mertensii. The supposed distinction in form, C. stimpsoni

having the short diameter of the test less than 0-90 of the long

oneand6'.mer<e?isi/being more nearly circular in outline, breaks

down completely. The 2 individuals labelled ' Australia ' are

58 X 51 mm. (short diameter 0-88 of long) and 49 x 44 mm. (0-90).

The 2 from the ' Pacific ' are 55 x 48 mm. (0-87) and 50 x 45 mm.
(0-90). One without locality is unusually narrow, 60 x 50 mm.
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(0S3). As none of the specimens has the short diameter over
0-90 of the hjng, it might be claimed that all are C. stimpsoni

and that C. merlensii is not represented, ))ut this is highly

imj)robable.

As regards the localities, "Pacific' is no doubt correct;
' Australia "

is highly im])robable but not imjiossible ;
' Borneo '

is quite possible, but cannot be considercnl as beyond question,

for the only kno\\-n locality fi'om which Colobocenirotus has

vet com(> is the Boiiin Islands.

5. HETEROCENTROTUS.

Brandt, 18.35. Prodr. desor. Anim., p. 26;).

Typo, Echinii.^t >nannnniafi(^'iAmu\ 175S. Sys. Nat., ed. 10,

p. 667.

Ambulacral plates of 10-19 elements : ]irimary tubercles

very large ; primary spines long and very heavy.

1. Heterocentrotus mammillatus.

EfhinuK »i(niunillatiis Liniie. 175S. Sys. Nat., cd. 10, p. 667.

Helerocentroliift inanunillutnft Brandt. 183.'). Prodr. descr. Anim.,

p. 266. H. L. Clark. 1912. Mem. M.C.Z.. 34, pis. CXV-
cxm.

Secondary sjaines of abactinal surface short, stout, fiat-

topped
;

pore-pairs in arcs of 10-12.

38 specimens, of which o are bare and 13 are witliont locality

labels. Localities represented are : Indo-Pacitic ; Red Sea ;

Suez ; German East Africa ; Rodriguez ; ^Mauritius ; Philip-

pine Islands, Luzon ; Negros ; Bonin Islands ; New Ckiinea ;

Loyaltj' Islands, Lifu ; Fiji.

2. Heterocentrotus trigonarius.

Echinus Irigonariu.t Lamarck, 1816. Anim. s. Vert., 3, p. 51.

Hetcrocenfrotus trigonarius Brandt, 1835. Prodr. descr. Anim.,

p. 266. H. L. Clark, 1912. Mem. M.C.Z.. 34, pis. CXVIII-
cxx.

Secondary spines abactinally short, tapering, pointed :

pore-pairs in arcs of 14-19.

26 specimens, of which 9 have no locality labels. Localities

represented are : Rodriguez ; ^Mauritius ; iSouth Seas,

Funafuti ; Samoa.

L2
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Order 3. EXOCYCLOIDA.. Jackson.

Periproct outside of genito-ocular ring in interambulacrum 5.

]\Iore or less marked bilateral symmetry.

Suborder 1 . CL YPEASTRIXA , Gregory.

Ambulacral areas petaloid abactinally. Ocular and genital

plates fused into a compact mass. Peristome central. Lantern
pi'esent. ]irocumbent, highly modified. No peristomal gills.

Family 1. CLYPEASTRIDAE, Agassiz.

Auricles sejiarate. each placed on the ambulacrum ; test

moderately high or flattened but rarely discoidal : anus

marginal or inframarginal : genital jiores 5.

This well-defined family is represented by 148 specimens of

13 species : one of these is new to science, and several are of

interest from a zoogeographical point of view. There are

5 very young siDccimens which it is not possible to identify

exactly"; from Muscat, 2 specimens labelled Laganum de-

2)ressi(m, ; from Socotra. 1 specimen labelled Echinocyamus
pusillus ; from Borneo, 2 specimens labelled Echinanthvs

testudinarius ; these are all C'lyiieasters. There is also a semi-

fossilized Chjpeasier (no. 57-12-28-4) labelled CJypeaster

humilis. which is not that sjiecies, and does not seem to be

referable to any knoAvn recent species.

1. CLYPEASTER.

Lamarck, 1801. Sys. Anim. s. Vert., p. 349.

Type, Echinus rosace us Linne, 1758. Sys. Nat., ed. 10, p. 665.

Poriferous areas of petals more or less incurved distally (if

this is not well marked, the test is nuich flattened) : anus

inframarginal.

1. Clypeaster audouini.

Fourtan, 1904. Bull. Inst. Egypt. (4), 4, p. 418, pi. I, figs. 1-3.

Test very flat, with somewhat swollen margins, about as

wide as long ; petals usually narrow, nearly or quite closed
;

petaloid area usually ^-^ as long as test. -
' '^^U^'' .

4 specimens, 2 from Muscat, labelled C. hum His. and 2 from

Natal, Durban Bay.

The specimens from Muscat are rather small. 40x37 or

38 mm. Those from Natal are 55 x 53 x 9 and 65 x 62 x 10 mm.;
the petals are notably ^\^de and the petaloid area is only about

half the test-length ; but as the species is common on the

Natal coast I do not think there is anv doubt of their identity.
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2. Clypeastei' austialasiae.

Kchiiuudhuti iiustralasiuti CJiU}', 18oJ. i'luc. Zuol. Soc. Lomluii,

p. 34.

Clypmster australasiae H. L. Clark. 1914. Mem. .M.C.Z., 46, p. 32,

pi. CXXXIV, fifTs. 1-3, pi. CXXXV, Hg. 6.

Test ratluT high ; lateral petals more or less widely- open
;

tubi'reulation I'athi'r tine ; ridges between pore-pairs rather
broad with ()-12 priniar\' tubereles, often in double series.

6 speciineiis, of which 1 is bare and 1 is without locality label.

Localities represented aie : Queensland, Brisbane Water

;

New South \\'ales. Port .lackson ; Challenyer St. 163, New
South ^Vales, off Twofold Bay, 120 fms. ; Clutllewjer St. Ifil,

Victoria, oft" Port Philip, 38 fnis., sand. All but 2 of the
specimens arc labelled Echinanthuis tenludinarius.

The largest is from Port Jaekson, and measures 122 x

104x37 mm.

3. Clypeaster humilis.

Erhinjnd}iU''< Itiiiii'di-i Leske, 1788. Atld. ad Klein, ji. 121.

Clypeuster Iiiuuilis A. Agassiz, 1872. Rev. Ech., pt. 1, p. 100 ;

H. L. Clark, 1914. Mem. M.C.Z., 46, pi. CXXXVII, pi.

CXXXVIll, tig. 4.

Test low, flattened ; margins tliin ; tubereulation flne
;

ritlges between pore-pairs with a single regular series of 6-15
l)riinary tubereles

;
poriferous areas converging rather abruptly

and tending to close petals.

36 specimens, of which 7 are bare and 10 arc without locality

label. Localities represented are : Red Sea ; Annesley Bay ;

Muscat; East of Persian Gulf, Mekrau Coast {T oirnsevM)

;

cable between iluscat and Beluchistan ; Madras ; Tuti-
corin ; Philippine Islands, St. 212, 10-20 fms., sand, and
Ambo'na, 15-20 fms. [Challenger) ; Queensland, Port Denison
[Alert).

The Red Sea, Annesley Bay and Muscat specimens are good,
typical examples of this most variable and perplexing species. In
the two specimens from the Mekran coast and the one from the
Muscat cable the tubereulation is very sjjarse and the general
appearairce is not like C humilis, but the differences are rather
intangible. The 3 si^ecimens from Madras are flne ; the
largest is 130 x 120 x 19 mm. ; the colour, light reddish-brown,
is unusual. The single specimen from Tuticorin is a bare test

with the interporiferous areas rather flat, the unpaired petal
w idely open and petals 2 and 4 not closed ; one without
locality, 133 x 123 x IS mm., is very similar ; others inter-

mediate between these and typical C. humilis are present.

The Challenyer si^ecimens are young
;

probably they are

C humilis. The Alert specimen is large (150 x 135 x28 mm.).
It may be C. telurus H. L. Clark, which has been taken on the
Queensland coast ; or it ma\' be considered as a connecting
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link between ('. luDiiili.v and (
'. klKfu-s, indirating that the

latter is no more than a variety-

A superb bare test without locality label is notable for its

size, 1G3 X 148 mm., and for its flatness, as the height is only
24 mm. So far as I can discover, this is the largest recorded

example of this ClyiJeastroid, as the specimen Agassiz refers

to in the ' Revision '
(p. 510) is C. subdepressus and not

C. hiiiniJi--i.

4. Clypeaster japonicus.

Doderlein, 1885. Arch. f. Naturg., 51 (1), p. 100. H. L. Clark,

1914. Mem. M.C.Z., 46, pi. CXXXVI, figs. 2-4, pi.

CXXXVIII, tig. 5.

Lateral petals more or less completely closed ; a\ itlth of test

more than OSO of length ; tuberculation coarse, ridges bet^\'een

pore-i)airs with only 4-6 primary tubercles
;
petals II and IV

more than 0-80 of III.

13 specimens, of which 4 are bare and 1 lias no locality labcL

Localities represented are : .lapan ; west coast of Japan,
40 fms. ; Japan, Tsu-shima ; Enoshima ; Macclcstickl Bank,
44 fms. ; Ceylon. The specimens from Maccleshold Bank and
Ceylon arc labelled Echinanihus tesludinarius.

The specimen from Ceylon is small (56 x52 x 15 mm.), and
it is less heavy and solid than examples of the same size from
Japan, but it is nearer ('. japonicus than to any other species.

The individual from Macclesfield Bank is somewhat larger,

and is more like Japanese specimens.

5. Clypeaster miniaceus sp. nov. Plate IX, fig. 5.

Test 60 mm. long, 50 mm. wide and 12 mm. high, rather

delicate, with moderately thick margins ; almost fiat betAveen

margin and ti]xs of petals. Oral surface somewhat concave.

Petals I and V, 16 mm. long by 9 mm. wide, with 29 i^ore-

pairs, closed
;

petals II and IV, 13 by 9 mm., with 27 j^orc-

pairs, completely closed ;
petal III, 16 by 9 mm., with

29 pore-pairs, oi:)cn by 4 mm. Tuberculation of test rather

sparse, only about 30 jirimary tubercles in an area 5x5 mm.
on abactinal surface. In petal III, ritlges between i)ore-i3airs

each have 2 or 3 primaries and 4-6 small miliaries. Periproct

3 mm. in diameter, not quite 3 mm. from margin.

Colour, orally nearly white ; aborally reddish-white blotched

and variegated with vermilion red.

Macclesfield Bank, 30-40 fms. One specimen.

This was listed by Bell as C. sculiformis (= reiicukUuts), but

it is very different from that species, and is quite unique in

its coloration. Other distinctive features are the low rather

flat test, the relative size and form of the petals, and the

coarse tuberculation. Apparently C. leptostracon is as nearly
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rt'lati'il as any known speck's ; but tliu form of the petals

(listing'uislies it at a glance.

6. Clypeaster oclii'us.

H. L. Clark, 1U14. .Mem. M.C.Z., 46, p. .'JO, pi. CXLI, llgs. 1-3.

Test much longer than wide, rather high, niarkctUy concave
orally ; tuberculation rather coarse; with 4~G primary tu-

bercles on ritlges between ]3ore-pairs ; colour (dry specimens)

light yellowish-brown or brown.

3 specimens, 2 bare and, without locality, 1 from Lower
California, La Paz. The La Paz specimen is labelled ' C.

SHbdepre.'isHs. Atlantic.'

The La Paz specimen w^as with a specimen of C spec'iosus

bearing the same ' Atlantic ' label, although the two species

occur only on the west coast of Mexico and in the Gulf of

California. The present series confirms my faith in the

validity of the species.

7. Clypeaster ravenelii.

StoHodi/pits ravenelii A. Agassiz, 1869. Bull. M.C.Z., 1, p. 265.

Cli/2)easler ravenelii A. Agassiz, 1883. Mem. M.C.Z., 10, p. 43,

pi. XV b, tig. 1, pi. XV c, tig. I.

Test rounded pentagonal, as A\ide as long, rather high
;

petals broad and widely open ; tuberculation of test coarse.

1 specimen from Gulf of Mexico, ' Blake ' 8t. 36, 8-4 fms.,

labelled C. /iubdepressuti.

This is a superb specimen, 133 mm. long, 133 mm. wide and
38 mm. high ; nearly as large as the largest hitherto recorded.

The margin is 12 mm. thick. The colour is bright 3'ellow-buflE

with a greenish cast.

8. Clypeaster reticulatus.

Echinus relic II laIks Linne, 1758. Sys. Nat., ed. 10, p. 666 (pars).

Cli/peaslerreliciilaliis Desmoxilina. 1837. Etudes sur les Ech. : Tab.
Syn., p. 214. A. Agassiz, 1874. Rev. Ech., pt. 4, pi. Xlll f,

tigs. 1, 2 (as C. sculiforinis).

Test small (usually under 50 mm. long and never over SO),

flattened but concave orally, and \\ith very thick, more or

less swollen margins
;
petals 11 and IV scarcely | of petal III,

which is nearly closed ; tuberculation rather coarse with only
2-5 primary tubercles on ridges between pore-pairs.

40 specimens, of which 3 are bare and 8 are without locality

labels. Localities represented are : iSuez ; Red Sea ; British

East Africa, Wasin, 10 fms. [Crossland) ; Natal, Durban
Bay ; Mauritius ; Seychelles, 7-12 fms. ; Mascarenes,
Providence Island, 61> fms., coral {Alert) ; Saya de Malha,
.")."> fms. {(lardine.r) ; Maccleslield Bank, 13-40 fms. ; Holo-
thuria Bank, 32 fms.

The specimens from Macclesfield and Holothuria Banks are

small, mostly 7-16 mm. in length, \\ith very prettily sculptured
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tests ; this sculpturing (as is well known) disappears as adult

size is attained. The Mauritius and Red Sea si)eeimens, as

well as some of those without locality labels, are notably large,

ranging from 66 xoO x 15 mm. to 75 x52 x 14 mm. ; a wider

specimen is 74 x 61 mm. ; in all these the margin is 10-12 mm.
thick.

One from Saya de Malha is deformed at the margin in

ambulacrum V, as though a heavy stone had rested on it

during a long period of growth.

Koehler (1922, Indian Mus. Ech. ; C'lyp., p. 66) has recently

revived the genus Rhapkidodypus for this species. After

a re-examination of the internal pillars and walls in C. reticii-

latus and several typical Clypeasters, I am unable to admit

the generic value of these structures. In a specimen of C. aus-

tralasiae, 55 mm. long, the wall structure and position of the

intestine is exactly as in C. reticiilatus, and in larger specimens

calcareous pillars and walls form between the intestine and

the outer wall, but never to the extent shown in C. subdepressus.

In C. audouini the intestine lies next to the outer wall as in

C. reticulatus, but the outer wall is enormously thickened to

4 or 5 mm. The formation and position of calcareous pillars

and walls in the C'lypeastridae do not seem to be of much
value for generic divisions.

9. Clypeaster rosaceus.

EchirMS rosaceus Linne, 1758. >Sys. Nat., ed. 10, p. 665.

Clypeaster rosaceus Lamarck, 1801. Anim. s. Vert., p. 349. A.

Agassiz, 1872. Rev. Ech., pi. XI d, figs. 1, 2 (as Echinanthiis

rosaceus).

Test high, with the upper surface so arched one can scarcely

speak of a ' margin '
; oral surface deeply concave ; inter-

poriferous areas more or less elevated ; colour, more or less

dark reddish- brown.

19 specimens, of which 5 are bare and 6 are without locality

labels. Localities represented are : West Indies ; Bahamas ;

St. Thomas ; Porto Kico, ,San Juan ; hit. Vincent ; Barbados,

Long Island.

The largest is one from St. Vincent, measuring 150 x 127 x

60 mm. A specimen from Long Island is terribly deformed

by a lateral compression which was evidently i^ersistent tor

a very long period from early youth ; the test measures

145 mm. long but only 68 mm. wide ; it is 48 mm. high, but

the oral depression-groove is 40 mm. deep ; the anus is

terminal.

10. Clypeaster rotundus.

Stonoclypus rotundus A. Agassiz, 1863. Bull. M.C'.Z., 1, p. 25.

Clypeaster rotundus A. Agassiz, 1872. Kev. Ech., pt. 1, p. 100 ;

H. L. Clark, 1914. Mem. M.C.Z., 46, pis. CXXXII and
CXXXIII.
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Test Hat, its width about 01)0 (or nioiv) of k'ligth ; tuborcu-

lation rather tine, uith (j-lo primary tuberele.s on ridges

between pore-pairs
;
petal 111 about as widely open as 1 and

V, not more.

2 specimens, of wliieli 1 is without a locality label and 1 is

from Panama, Pearl Islands.

These are fine examples of this notable species. The larger

measures 152 by 144 mm., but is only 18 mm. high.

11. Clypeaster speciosus.

\cnil], 1S70. Amer. Jour. Sci. (2), 49, p. 1)5. H. L. Clark, PJ14.

Mem. M.C.Z., 46, pi. CXXXV, figs. 1 and 2, pi. CXXXVI, lig. 5.

Test flattened but stout, with thick margins ; lower surface

only slightly concave ; tuberculation coarse, the ridges

between pore-pairs with 4-6 primary tubercles ; colour deej)

purplish-brown or blackish-purple.

7 specimens, of which 6 are bare and 6 are with no locality

label ; 1 is from Lower California, La Paz.

The single bare specimen from La Paz carries a label

showing that it is a cotype of C. speciosus.

12. Clypeaster subdepressus.

Echitmnthus subdepressa Gray, 1825. Ann. Phil., 26, p. 427.

Clypeaster subdepressus Agassiz, 1836. Mem. !Soc. tSci. Nat.
Neuchatel, 1, p. 187. A. Agassiz, 1872. Kev. Ech., pt. 1,

pi. XI b, tigs. 1 and 2.

Test flat, width about 80 per cent, of length
;
petals II and

IV about 80 per cent, of petal III ; tuberculation rather fine
;

oral surface flat
;
petals more or less open.

8 specimens, of which 7 are bare and without locality labels,

while 1 young one is from Brazil.

The largest of these is only 80x66 mm. ; the others are

mostly 20-35 mm. long. As they are also bare and without
locality labels, it is not beyond question that all are C sub-

depressus. The largest has all the j)etals closed and seems to

be C. humilis ; but it is much like some young specimens of

C. subdepressus, and bears an old label reading C. subdepressa,

which may be one of Grays ; it seems best to leave it with that
identification. A specimen measuring 34 x 25 x 7 mm. has the
petaloid area 20 mm. long, petal 111, 10 mm., and petal II,

8 mm. ; the posterior margin of the test has a slight incon-

spicuous projection on the lower surface of A\hich is the
jjeriproct ; this was labelled C. humilis, but it also bears an
old label reading " Echitmnthus pjroduclus '.

13. Clypeaster virescens.

Doderlein, 188.5. Arch. f. Xaturg., 51 (1), p. 102. H. L. Clark,
1914. Mem. M.C.Z., 46, pL CXXXIX, Hg. 4, pi. CXL, tigs. 1

and 2.

Test flat, nearly as wide as long ; petals short, widely open,
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tlu'ir width more than half their length ; tubereulation eoarse,

ridges between pore-pairs witli only 1-4 primary tubereles.

2 specimens from off New Zealand {Term, Nova).

These are typieal adult speeimens oi this well-marked
species, but the re])ort on the Terra Xova Echinoderms in-

cludes no reference to them. The larger is 114x110 mm.
;

both show the characteristic yellow-green colour. The occur-

rence of C. virescens in New Zealand waters is interesting.

Family 2. ARACHNOIDIDAE, Gregory.

Auricles separate ; test very fiat, discoidal ; anus supra-

marginal
;

genital pores 4.

1. ARACHNOIDES.

Leske, 1778. Add. ad Klein, p. 154.

Type, Arachnoides echinarachnlus Leske, I.e. ^Echinus pla-

centa Linne, 1758. Sys. Nat., ed. 10, p. 6(56.

Poriferous areas of petals straight, divergent ; margin of

test very thin ; oral surface flat.

1. Arachnoides placenta.

Ediiuiis pl„r,„Jn Linne, 1758. Sys. Nat., ed. 10, p. 666.

Anu-hv.nii/is /}lii,i'ii.ta Agassiz, 1841. Mon. Eeli., Men. (Scut., p. 94.

Mortenseu, 1921. Vid. Medd., 73, pi. VI, tigs. 26 and 27.

Only 1 pair of interambulacral plates on oral surface of test

at margin, in each interradius ; interambulacra at margin

|-^ as wide as ambulacra.

48 specimens, of which 4 are bare and 21 without locality

labels. Localities represented are : Andaman Islands ; Philip-

pine Islands ; Luzon, Tabaco ; New Britain ; Torres Strait,

{Jukes) ; Australia ; Port Essingtoii ; Cape York ; Cape
LTpstart ; PortDenison; Cape Hillsborough (Ji(^es) ; Moreton
Bay.

The largest in this series is 68 mm. long by 69 mm. wide,

but most are nmch smaller. There is great diversity in the

relative width of ambulacra and interambulacra ; as a rule

the ambulacra are at margin only about one-fourth of inter-

ambulacra, but it is not very unusual to find them nearly

a third; in an example from Luzon, which is 38x37 mm.,
they are almost one-half. Even in this last-named individual

there is only a single pair of interambulacral plates in the

interradial area at the margin of the oral side. This character

seems to be reliable, and I am therefore convinced, against

my earlier oi^inion, that Mortensen is right in maintaining

that A. zelandiae is distinct from A. placenta.
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2. Araclinoides zelandiae.

EchiiMrdchnluii ~<dandiuc Cray, J 845. Dcilicnbach's Tiuvel.s, 2,

p. 265.

Arachnoides zdandiae Gray, 1855. Cat. Rec. Ech. Brit. Mas.,

p. 14. Mortcnscii, 1'J2I. \'id. Mccld., 73, pi. VI, ligs. 24
and 25.

Each intcrra( litis with 2 or 3 pairs of intcraiubulacral ]jlatt'S

at edge of test on oral side ; iuterambulacra at margin about
one-half as wide as ambulacra.

20 specimens, of which 9 have no locality labels. The others

are from : Australia, Cape Upstart {Jukes) ; Flinders Island ;

New Zealand ; Massacre Bay.

The occurrence of this New Zealantl form at Cape Upstart
antl Flinders Island is disconcerting ; the specimens sup]Josed

to be from those localities are of moderate size, and un-

doubtedly of this species. The fact that ^4. placenta was taken
at Cape Upstart makes jne doubtful whether these ^-1. zelandiae

came from the sanie place.

The largest of the present series is 94 mm. by 1)G. The
interambulacra are not always half as wide as the ambulacra

;

in some of these specimens they are hardly one-third.

Family 3. LAGANIDAE, A. Agassiz.

Auricles fused into a single ])iece on the interambulacra
;

test seldom discoidal, though fiat, never with marginal slits

or lunules
;

petals more or Ies.s perfect ; madreporic pores
numerous.
There are 342 specimens of 10 si)ecies ; many are of more

than ordinary interest, throwing much light on species limits

and individual diversity. Two of the species of Layanum
appear to be undescribed. Two very young specimens,
labelled by Agassiz ' Peronella clecagonalis ', are from off

Tahiti (Challenger) ; these are too young for satisfactory

identification.

1. LAGANUM.

Gray, 1825. Ann. Phil., 26, p. 427 (LcKjd-ita Ijy error).

Tvpe, Echinodiscus lagnnani Leske, 1778. Add. ad Klein,

p. 140.

Genital pores o or G, present in all the interambulacra.

1. Laganum centrale sp. nov. Plate IX, figs. 1 and 2.

Test thin, fiat at margins, somewhat elevated centrall3%

46 mm. long, 38 mm. wide and 7 mm. high ; margin less

than 2 mm. thick. Genital pores 5. Petaloid area about
22 mm. long. Petals rather narrow, with only slightly convex
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sides, well open at tip, widest near base. Peristome a trifle

anterior, the mouth being only 22 mm. from the anterior

margin of test. Periproct 3 mm. long by 3-75 mm. wide,

situated just half-way between mouth and rear margin of

test, so that the anus is 12 mm. from the margin.
Colour very pale, brownish-white.

Tongatabu Reefs {Challenger). 2 specimens.

These sjjeeimens were listed in the Chnllenger Report as

Peronellas, but the presence of 5 genital pores indicates their

position in Laganiun. In the position of the periproct they
resemble L. laganum, but in no other particular are they like

that species. The general appearance is that of some of the

Peronellas. The combination of 5 genital pores, narrow open
petals and a centrally placed ]3eriproct is quite unique.

2. Laganum decagonale.

Scutella decagonalis de Blainville, 1827. Diet. Sci. Nat., 48, p. 229.

Laganum decagoiuile Bell, 1884. Alert Report, p. 122. Agassiz,

1841. Mon. Ech., Mon. ,Sciit., pi. XXIII, tigs. 16-20.

Test low ; anus much nearer margin than mouth
;
petaloid

area small
;

petals small but relatively broad with curved

poriferous areas converging to the nearly or quite closed tips.

35 specimens, of which. 8 are bare and 2 are without locality

labels. Localities represented are :
' Indo-Pacitic area '

;

China ; Macao ; Java, Batavia Roadstead ; Maccleslield

Bank, 35-41 fms. ; Challenger Stations 219, near Admiralty
Islands, 150 fms., mud ; 192, Arafura Sea, 129 fms., mud ;

190, Arafura Sea, 49 fms., mud ; and 188, west of Torres

Strait, 28 fms., mud ; Torres Strait {Challenger) ; Holothuria

Bank {Bassett-Smith).

This series makes it evident that the East Indian region

from China to Australia is the area inhabited by this species.

Individuals 25 mm. long frequently show no trace of genital

IJores, and one very fragile specimen from Torres Strait,

41 mm. long by 39 wide and 4-5 high, has no indication of

them. Often they appear long before the animal is 25 mm.
in length, but their frequent absence is a source of perplexity

in identifying specimens ; they do not always appear simul-

taneously ; the specimen from Challenger St. 192 has only

3 pores.

The shape of the petals is quit<i constant and characteristic,

but the degree to which they are open at the tip shows great

diversity.

The specimen from Macclesfield Bank Avas labelled ' A rack-

noides placenta ; its peculiarities lead one to suspect that it

may reiiresent an undescribed siJecies. The test is brown,

ratiier heavy, 44x44 mm., and the tuberculation is much
coarser, but closer than usual.
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3. Laganum depressum.

Agassiz, 1841. :\[on. Ech.. Moa. Scut., p. 110, pi. XXIII.
figs. 1-7.

Test with more or less pentagonal ambitus, its length usually

decidedly greater than breadth
;

petaloid area rather large,

its length ()-60 or more of test-length.

03 specimens, of which 12 are bare and 8 are without locality

labels. Localities represented are : Indo-Pacific area ; Gulf
of Suez ; Red Sea ; Britisli East Africa. Wasin. 10 fms.

(Crossland) ; German East Africa. Dar-es-Salaam ; Zanzibar,
ilauritius ; Amirantes, Poivri Islands, 13-20 fms. {Aleri):

Maldives, Mulaku {Oardiner) ; (iulf of Manaar, Ramcs-
waram ; Singapore ; Macclesfield Bank, 31-46 fms. ; Philip-

pine Islands, Siquijor ; west of Panay, St. 208, 18 fms., mud ;

and Amboyna, 15-25 fms. {Challenger) ; Torres Strait.

Darnley Island {Earl n/Derbi/. 1846) ; Australia
;
Queensland,

Turtle Reoi {I^altle.inak-e) ; New Caledonia ; Kingsniill[= Gil-

bert] Islands ; Funafuti {Gardiner) ; Tongatabu.

This notable series reveals the individual diversity of the

species well, and throws much light on its distribution.

Darnley Island and Tongatabu are the t^\•o most noteworthy
localities.

As in L. decagonale, specimens of considerable size often

lack genital pores ; one 32x27 mm. has no trace of them.
The thickness of the test shows great diversity in specimens
from different localities, and there are some interesting ^
differences in colour. The Challenger specimen/ from Am- ^/
boyna, which is 22 x 19 mm., was named L. pulnami by '

Agassiz, because the genital pores ai'e not close to the madre-
porite ; but they are only about 1 mm. distant and not well

down in the interradii as in L. jmtnatyii : this individual has
a sixth genital pore in interambulaerum 5, about a millimetre

behind the normal one. The 26 specimens from INIacclesfield

Bank range from 9x8 to 38 x 34 mm. ; they are mostly
circular or rounded decagonal, few showing the typical penta-
gonal form. The seven from Singajjore are of interest ; the
imusually long spines give the margin a conspicuous fringe

and make the oral surface unusually soft, with its dense coat
of relatively long, slender spines.

The specimens from Wasin are bright olive-yellow in colour

and look very different from those from the Gilbert Islands.

The largest is 35x29 mm.. A^ith the margins nearly 5 mm.
thick. Similar stout specimens are found in the Gulf of

Manaar : one of these is 46 x40 mm. Avith a margin 5 mm.
thick. The specimens brought by Gardiner from Funafuti
are of two types ; those labelled simply ' Funafuti " are

relatively stout, handsome specimens, light yellow-brown
;

those labelled ' Funafuti lagoon " are almost as stout as those
from Wasin. and are nearly black. The BattJesnahe specimens
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from Queensland are very fine, 71 mm. long, 58 or 59 mm.
Avide, and 7 mm. thick at the margin, but the finest specimen
of the whole collection is a superb one from Mauritius, 80 mm.
long by 72 mm. wide.

4. Laganum fudsiyama.

Doderlein, 1885. Arch. f. Naturp;.. 51 (1). p. 104. H. L. Clark,

1914. Mem. M.C.Z., 46, pi. C'XL. figs. 3 and 4, pi. CXLI,
figs. 4-9.

Test high
;
petals narrow, poriferous areas little curved and

tips widely open ; tuberculation relatively coarse.

1 specimen from Challenger St. 173. near Matuku, Fiji Islands,

310 315 fms., coral.

This specimen was identified as L. decagonale by Agassiz,

but the form of test and of petals seems to prevent placing it

in that species. It is 34x31 x7 mm., but as yet shows no
genital pores ; as a rule, genital pores appear in L. fudsiyama
long before such a size is reached. Under the circumstances
any identification of such a specimen is hazardous.

5. Laganum laganum.

Kchiuodisciis laganinn Leske, 1778. Add. ad Klein, p. 140.

Layuna Inganum de BlainviUe. 1830. Diet. Sci. Nat., 60, p. 196.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XIII e, figs. 6 and 7

(as Laganum bonani).

Test flat but thick
;

periproct longer tlian wide, half-way

between margin and mouth.

36 specimens, of which 31 are bare and 21 are without locality

labels. Localities represented are : Indo-Pacific area ; Eastern
Seas ; Philippine Islands, Siquijor ; Timor-Laut (Forbefs) ;

West Australia, Dirk Hartog Island.

The largest is 46x44x9 mm.; most are considerably

smaller. Many show the conspicuous broAMi spots that

characterize one of the colour forms of this species. The
spotted and unspotted individuals do not seem to differ in any
other way.

6. Laganum mirabile sp. nov. Plate IX, figs. 9 and 10.

Test thin, tlat, 42 mm. long, 40 mm. wide and 7 mm. high,

with margins only 1-5 mm. thick. Genital pores 5. Petaloid

area nearly 22 mm. long ; unpaired petal 10-5 mm. long by
4-75 mm. wide, almost as wide at tip as at middle, wide open,

with poriferous areas widest near tip and pore-pairs nearly

horizontal, not markedly oblique as usual
;

petals II and IV"

10x4 mm. at middle, 3 mm. across at tip, not closed, with
poriferous areas widest at tip ;

petals of I and V similar, but
more widely open. All petals very blunt. Peri]n-oct nearly

circular, not quite 2 mm. across, close to margin. Mouth
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somcwliat larger, rather abruptly sunken. No spines present

exeept close to mouth. Xo pedicellariae noted.

Colour pale dull yellow, with poriferous areas dull pur])lish.

India, Madra.s {Thurston). 1 .specimen.

The remarkable j^etals and the position of the periproct

eombine to make this one of the best mai-ked sjieeies in the
genus. It was labelled by Bell L. (lecdfjoiKiJr. \n\\ is very
different from that s])eeies.

2. PERONELLA.
Chay, IS.l.'). Cat. Kcc. lull. IJiit. .AIils.. p. 13.

Type, Laqanum peronii Agassiz, 1841. ]\Ion. Scut., p. 123.

Cenital pores 4. wanting in interambulacrum 5.

1. Peronella hinemoae.

Morten.sen, Ht21. Vid. Medd., 73, p. 177, pi. VI. figs. 22 and 23.

Test nearly circular, thin and flat ; oral surface concave
;

petals widest about the middle, narrowing gradually outward,
widely open at ti]) : ]ieri]H()ct about half-way l)etween mouth
and test margin.

4 specimens, 3 bare, from New Zealand, off North Cape,
70 fms. {Terra Nova).

This species is very near the Japanese P. ])elh(ci(la, and
more abundant material may show them to be identical.

The petaloid area seems to be relatively a little smaller than
in P. peJhicida. and ]\Iortensen has jjointed out several other
trifling differences : if these prove to be constant, the sjiecies

will stand.

2. Peronella lesueuri.

Lnqaniim lesueuri Agassiz, 1841. ^lon. Ech.. IMon. Scut., p. IIG,

pi. XXIV, figs. 3-6.

Peronella lesueuri A. Agassiz, 1872. Rev. Ech., pt. 1, p. 148.

Anus 0- 15-0-30 of long radius from margin: petaloid area
about half test-length or more

; petals usually more or less

nearly closed ; test very flat and distinctly longer than wide
;

margins thin, about 0-07 of test-length ; largest of the La-
ganidae, 100-150 mm. in length, and often more.

30 specimens, of which 8 are bare and 6 have no locality

labels. Localities represented are : Japan, Misaki ; China,
Swatow ; Hong Kong; Cevlon(?); Singapore; Australia;
West Australia ; west of Torres Strait, St. 188. 28 fms., mud
{('h(tUenger) ; Torres Strait, Thursday Island {Alert) ; Queens-
land, Port Denison, 4 fms. (Alert). Nearly all the above were
labelled Peronella decagonalis. but one from Port Denison was
named Cli/peasler huiiiiHn, and one from Singapore Laganum
depre^ssuin.
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The genital pores are seldom present before the individual
is 30-40 mm. long, and in this series there are specimens 51,
and even 90 mm. long, in which no genital pores can be found.
As a rule, the petaloid area is little if at all more than half

test-length, but in the two specimens from Misaki it is a full

0-60, as in P. orbicularis. The stoutness of the test shows
considerable diversity, but the margin is rarely thicker than
007 or 008 of test-length and maybe much less ; two extremes
are found among the specimens from West Australia ; one
120 mm. long has the margin 9 mm. thick, but another
143 mm. long has it only 4 mm. thick. The shape of the test

shows considerable diversity ; but none of the present speci-

mens, excepting some under 40 mm. in length, have the
Avidth more than nine-tenths of the length ; sjiecimens over
80 mm. long have the AWdth 0-70-0-83 of the length.

A specimen of 51 x46 mm., labelled Australia, has the test

very fragile, though it is 6 mm. thick at the margin ; the
colour is a jiale greyish -purple : there are no genital pores.

Four specimens exceed 140 mm. in length : the largest of these

is 168 X 136 mm. : it has no locality label. The example from
West Australia with margin 9 mm. thick is further remark-
able in that the ambitus is an almost perfect ellipse, the test

being wide, and equally so, at each end. The individual taken
by the Alert near Thursday Island is very dark, an unusual
condition in this generally light bro\\™sh species.

2 a. P. lesueuri var. elegans. Plate VIII, figs. 1 and 2.

Polyasfer elegans Michelin, 1859. Rev. Mag. Zool., no. 9, p. 4,

pi. XIV, fig. 1.

Test 99 mm. long, 101 mm. Avide and only 10 mm. high.

Petaloid area 53 mm. in length, as wide as long. Periproct
only 10 of long radius from margin.

' Indo-Pacific ' and off C. Flinders, N.E. Australia, 10 fms.

3 bare tests.

This variety is unmistakable, as the width nearly equals or

even exceeds the length of Michelin's specimen, which was
somewhat larger than the present one. I have never seen any
specimens intermediate between the variety and the typical

form except very young indiWduals. which are ajit to be
nearly circular.

3. Peronella orbicularis.

Ecliinodiscus orbicularis Leske, 1778. Add. ad Klein, p. 144.

Laganum orhiculare Agassiz, 1841. Mon. Esh., Mon. Scut.,

pi. XXII, figs. 16-20.

Peronella orhicularis A. Agassiz, 1872. Rev. Ech., pt. 1, p. 149.

Test rather stout, the margin about 012 of test-length in

thickness
;

petaloid area rather large, 0-60 or more of test
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length : jioriproct, 0-15-0-30 of long radius from margin ;

IX'tals generally nearly elosed.

101 specimens, of which 12 are bare tests and 12 are without
locality labels. Localities represented are : Gulf of Martaban ;

Macclesfield Bank, 38 fms. ; Philippine Islands, near Zam-
boanga, St. 212, 10-20 fms., sand, Amboyna, 15-25 fms.,

and Arafura Sea {('htllenger) ; Australia; North-west Aus-
tralia, J3audin Island, 8-15 fms. ; Holothuria Bank,
15-34 fms.; 14' 10' S. x 125° 7' E., 28 fms. (Penguin);
'Challenger' Stations 188, west of Torres Strait, 28 fms.,

mud, 187, Torres Strait, G fms., coral sand, and 186, Torres
Strait, 8 fms., coral sand ; Cape York (Challenger) ; Torres

Strait, 10 fms., sand, and Prince of Wales Channel, 7-9 fms.,

sand (Alert) ; east coast of Australia ; Albany Island, 3-4 fms.

(Aleii) ; Queensland, Cape Upstart (JwA'es).

Although the differences between this species and P. le-

sueiiri are not very weight^' or A\'ell marked, they seem to be
very constant, and adult specimens are usually distinguishable

with ease. The genital pores appear early, and it is rare

indeed to find them lacking in specimens over 25 mm. long.

Of 17 specimens from Holothuria Bank, measuring from
10 X 9 mm. to 17 x 15, only 3 show the genital pores, but
2 examples from the Arafura Sea, 9 and 16 mm. long re-

spectively, show big genital pores
;

possibly females develop
genital pores earlier than males. A specimen labelled

7 genital pores, 2 in interambulacrum 1,

and in 5.

Of the si^ecimens without locality labels, 3 small ones are

a pretty red-orange ; one from Challenger St. 187 is quite rosy
red ; 24 from the east coast of Australia are more or less

brick-red. Probably the colour in life is red of some shade
;

]iossibly this is another point in which P. orbicularis differs

from P. Jesueuri.

The north coast of Australia and the Arafura Sea are the
home of this sjiecies ; all but half a dozen of the Museum
specimens are from that region. Of the others. 2 are from
Queensland, 2 from the Philippines, 1 from Macclesfield

Bank, and 1 from the Gulf of Martaban. But the Burmese
and Macclesfield Bank examples are too young for certain

identification, and the Philipjjine specimens are bare and
broken.

4. Peronella peronii.

Laganuni peronii Agassiz, 1841. Mon. Ech., Mon. Scut., p. 123.

Laganum (Peronella) pero7i,ii Grav, 1855. Cat. Rec. Ech. Brit.

Mu.s., p. 13.

Peronella peronii A. Agassiz, 1872. Rev. Ech., pt. 1, p. 149;
pi. XIII e, figs. 4 and 5.

Test small but rather stout Mith broad petals : genital

n.M, sE.^-r. M

c^ genital pores earlier

^/ ' Australia ' has mtim
'

I 1 in 2, 3 in 3, 1 in 4, t
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pores placed in interaiiibulaera at some distance from madre-
porite.

33 specimens, of which 9 are bare and 6 are without locality.

Localities represented are : Queensland, Brisbane Water

;

New South Wales, Port Jackson ; Bass Strait, Flinders

Island ; Challenger St. 162, 38-40 fms., sand ; Tasmania
;

South Australia.

These range from 95x8-75 mm. to 44x40 mm. Genital

pores ajipear in individuals about 15 mm. long. The single

specimen from South Australia is very remarkable, being

nearly perfectly tetramerous ; it is a bare test, almost circular

in form, 12 mm. in diameter ; it has but 3 genital pores,

interambulacrum 5 as usual being without one. The colour

when dry, or in alcohol, is usually light brown, but 2 speci-

mens without locality are deep brown.

Family 4. FIBULARIIDAE, Gray.

Auricles fused into a single ^jiece on the interambulacrum
;

size small, generally less than 15 mm. in length
;

petals

reduced and often rudimentary ; madreporic pore usually

single, rarely several jDores are present.

Some 370 specimens of this little family give it an excellent

representation in the Museum. Of the 9 species present,

2 seem to be undescribed, but unfortunately each is repre-

sented by but a single specimen. Most of the 20 or more
species in the family are known only from bare tests, and
specimens with spines on, in normal condition, are relatively

rare, excepting only in the common European sjiecies of

Echinocyamus.

1. FIBULARIA.

Lamarck, 1816. Anim. s. Vert., 3, p. 16.

Type, Fibularia trujona Lamarck, I.e. = Echinocyamus cra-

niolaris Leske, 1778. Add. ad Klein, p. 150.

Test more or less elevated, without internal radiating walls,

except posteriorly where they are usually indicated.

1. Fibularia australis.

Desmoulins, 1837. Etudes sur les Ech., Tab. Syn., p. 240.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XIII, figs. 9 and 10.

Petals well formed, with small pores
;
jDeriproct large, about

equal to peristome ; height of test about 0-40 of length ; size

large, up to 18 mm. in length.

3 specimens, all bare tests, one without locality, the others

from Hawaiian Islands and from Loyalty Islands.

These are typical examples (at least the one from Hawaii
is) of this species, which has recently been found to be common
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at the Hawaiian Islands. I have lately examined a lot of over
200 specimens, taken off Honolulu, in 2-5 fms., bv Mr. D.
Thaanum. Morten.sen (Ilt21, Vid. Medd., 73, p. 177) doubts
whether the species that Agassiz and I ti^rm F. aiislralis

is the one so desi<rnatcd by JX'smoulins and Gray. But there

is no reasonable tloubt of the matter. Mortensen lays great
stress on Gray's (1855, Cat. Rec. Ech. Brit. Mus.', p. 37)
reference to a cross groove connecting the pore-jDairs of the
])etals, and not finding this gi'oove in s])ecimens of the 'Fibu-

Inria ausfralis Benham ' from the Kermadec Islands, he was
doubtful about the Hawaiian form. After examining four
specimens of Benhana's Fibularia, received from Dr. Benham
himself, I find that they are not even congeneric with the
Hawaiian examples, and that Dr. Mortensen is right in refer-

ring them to Echinocyamus. The Hawaiian specimens, how-
ever, are typical Fibularias, without a trace of internal

jiartitions ; moreover, in large well-preserved specimens (i.e.

not water-woi'n, for there wei'e none with spines on among all

the 200 examined !), the jDores, at least in the basal part of

the petals, are more or less connected by grooves-—in some
specimens distinctly, in others very slightly. This character
is ]n-obably not important, and may depend mainly on age
and condition, but it shows that these Hawaiian Fibularias

are properly referred to F. australis.

The superficial resemblance between F. australis and
Echinocyamus polyporus Mortensen is astonishing. Ciitical

comparison reveals only 2 differences, aside from the obvious
internal characters of the test ; in F. ausfralis the jjeristome

is wider than long, often markedly so, whereas in E. ]Mlyporus
it is just as long as wide ; in F. ausfralis the pore-jiairs of the
]ietals are quite oblique, esjoecially distally, and in well-

jireserved large specimens the pores are (at least basally)

connected by a furrow, whereas in E. polyporus the pore-pairs

are relatively fewer, are more nearly horizontal, and have no
connecting furrow.

2. Fibulaiia craniolaris.

Echinocyamus craniolaris Lcske, 1778. Add. ad Klein, p. 150.

Fibularia craniolaris de Blainville. 1820. Diet. Sci. Nat.. 16,

p. 512. A. Agas.siz. 1873. Rev. Ech., pt. 3, pi. XIII e,

figs. 1-^3.

Test very high, more or less egg-shaped ; anus usually not
two-thirds as large as mouth

;
pores of petals usually smaller

than genital pores.

.50 specimens, of which 47 are bare and 33 are without locality

labels. Eight are labelled ' Mediterranean iSea ', no doubt
an error. The localities to be trusted are : Gulf of fcJuez

;

Maldivc Islands, Noitli Male {(lardiner)

.
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Two specimens from the Maldives are about 8 x 7 x 6-5 mm.j
and have the periproct much more than half the size of the

mouth. Tliey are thus quite like the figure in the ' Revision ',

referred to above.

3. Fibularia volva.

Agassiz and Desor, 1847. Ann. >Sci. Nat. (.3), 7, p. 142. H. L.

Clark, 1921. ( 'arno2;ic Inst. Mar. Biol. Papers, 10, pi. XXXV,
figs. 6-9.

Pores of jietals usually larger than genital jiores ; test about
half as high as long

;
jjeriproet not half as large as mouth

;

one or several madreporic jiores.

29 specimens, of which 27 are bare tests. Localities repre-

sented are : Gulf of Manaar, Rameshwaram ; coast of Korea,
34° 8' N. X 126° 24' E. ; North Australia ; St. 188, west of

Torres Strait, 28 fms., mud {Challenger) ; Torres .Strait,

Prince of Wales Channel, 7 fms., sand (Alert).

One from Prince of Wales Channel is water-worn and
stained, but the other is a very fine specimen, 7 mm. long,

fully covered with short delicate spinelets ; it was labelled

'Echinoneus cydostomiis '

.

Whether specimens with more than one madreporic pore

are specifically identical with those having a single pore is

doubtful. The larger specimens from the Gulf of Manaar have
3 or 4 madreporic pores and so have some of the North
Australian specimens. But thei'e seems to be no good reason

for dividing this series into two groups on the basis of this

single character.

2. ECHINOCYAMUS.

Leske, 1778. Add. ad Klein, p. 149.

Type, Echinocyamus angulosus Leske, 02). cif., p. 151 =
Echinus minutus Pallas, 1774. Spic. Zool., 10, p. 34.

Test more or less flattened, with rather stout walls, and
internal radiating partitions bounding ambulacra (these walls

may be well develojied or only project a very trifling distance

into the test-cavity.)

1. Echinocyamus crenulatus sp. nov. Plate IX, figs. 3 and 4.

Test oval, flat, 7 mm. long, 6 mm. wide and less than
1-5 mm. high. Posterior margin very slightly crenulate with

8 lobes ; the test is bare and somewhat water-worn, so that

the tips of several of these lobes are worn off and thus there

are minute openings into the test cavity. Inner supporting

walls of test well developed. Apical system a trifle posterior

to centre. Genital pores 4, no larger than largest ambulacral
pores and much smaller than primary tubercles. Madreporic
pore single, large. Ocular pores hardly discernible. Petals

short and wide ; petal III with 10 pore-pairs, to a side ;

!
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petals II and IV with 8
;

petals I and V with 7. Posterior

petals distinctly smaller than anterior pair, but unpaired petal

is largest of all. All are well formed with diverging poriferous

areas. Oral surface flat. Peristome central, rounded penta-

gonal, about as wide as long, 1 mm. in diameter. Periproct

longer than wide, about 0-60 by 0-50 mm., nearer to mouth
than to margin.

Gambia, June 27, 19U.'5. One .specimen.

This interesting little Echinoid was found among a lot of

young Rotula orhiculus, and was at first considered to be

a very small individual of that species, as the crenulate

character of the posterior end of the test is essentially the

same as in young Rotula, although less marked. But the

genital pores are well developed, whereas in Rotula they do
not appear until the test is 10 mm. or more in length ; there

is a single, large madreporic pore, and internal radiating parti-

tions are present, so that it must be considered to be an Echino-

cyamus. From the other species of this genus it is readily

distinguished by the shape, the position of apical system and
of peri2oroct, the form of the petals, and the flat oral surface.

2. Echinocyamus elongatus.

H. L. Clark, 1914. Mem. M.C.Z., 46, p. 61, pi. CXXVI, figs. 9-11.

Test long antl narroAV, its width about 0-70 of length,

markedly concave orally, at least posterior to mouth
;

poriferous areas usually with fewer than 10 pore-pairs in each.

1 specimen from Macclesfield Bank, 35-40 fms.

This individual is 8 mm. long by 5-75 mm. wide. It is

slightly damaged abactinally, but I can find no reason for not
assigning it to this species, which was previously known
from Hawaii and Guam.

3. Echinocyamus grandiporus.

Morten.sen, 1907. Inyolf ¥.ch., pt. 2, p. 33, pi. XII, tig.s. 1-3.

Petals more or less imperfect or ill formed ; ocular pores

nearly or quite as large as genital pores.

8 specimens, of which 2 are bare and are labelled only ' Gulf
Stream Expl. Wyville Thomson coll.', and 6 are from Chal-

lenger iSt. 122, off St. Thomas, 32-400 fms., labelled E. pusillus.

The C7ta?/e»(/e/' specimens are good examples, 5-7 mm. long,

but those from the Wyville Thomson collection are bare and
very young ; they have a label in Agassiz's handwriting

;

' Slonodypus prostratus juv.'

4. Echinocyamus gxandis sp. nov. Plate IX, figs. 0-8.

Test oval, rather high, 14 mm. long by 11 mm. wide, and
5 mm. high, evenly arched abactinally. Apical system very
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slightly anterior to centre. Inner supporting -walls of ti'st

well developed. Genital pores 4, larger than ambulacral pores,

and somewhat larger than primary tubercles. Madreporic
pore single, smaller than genital pores. Ocular pores much
smaller than genitals. Petals \A'ell developed

;
petals I, III

and V about 4 mm. long, petals II and IV a trifle shorter
;

there are 11-14 pore-pairs on each side
;

poriferous areas

nearly parallel, diverging at tip only a trifle. Oral surface

concave, the mouth very deeply and rather abruptly sunken.
Peristome circular, about 2-5 mm. in diameter. Periproct

about 1-5 mm. in diameter, nearer mouth than margin.
Test bare and white, without spines or pedicellariae.

Seychelle Islands, 34 fms. (Gardiner). One specimen.

This is probably the specimen that Bell (1909, Trans. Linn.

Soc; Zool. (2), 13, p. 20) lists as Fibularia volva, but there

is no doubt it is an Echinocijamus and a very distinct species.

The rather high test, well-marked petals, large genital pores,

and deeply concave oral surface distinguish it from the other

species of the genus.

5. Echinocyamus minutus.

Echinus iiiiuulKs Pallas, 1774. Spic. Zool., 10, p. 34.

Echinoci/amus minutus dc Blainville, 1834. Man. Act. Zool., p. 214.
Mortensen, 1907. In.golfEch., pt. 2, pi. XII, figs, 27, 29, and
31 (as Echinocyamus j)usillus).

Test flat, wide, very slightly concave orally
;

petals with
about 6-9 pore-pairs in each of the slightly diverging pori-

ferous zones ; ocular pores much smaller than genitals
;

periproct about half as large as peristome.

281 specimens, of which 181 arc bare tests and 69 are without
locality labels. Localities represented are : Finmark ; Nor-
way ; Lofoten Islands ; Hardanger Fjord ; Sweden, Bohus-
lan ; Shetland, Sandwich Bay ; Scotland, Lewis Island ;

Moray Firth, 130 fms. ; Mouth of Sound of Mull, 68 fms. ;

the Minch ; Stations 38, 74 fms., and 90, 453 fms. (Porcujrine) ;

England, off Liverpool ; Plymoutli ; Ireland, off Wexford,
30-40 fms. ; Birterbiuy Bay ; Mediterranean ; Barbary
Coast ; Corsica ; Marseilles, 6 fms. ;

' Gulf Stream Explora-
tion, Wyv. Thomson coll.'

The largest specimen is from the Hardanger Fjord and
measures 16 x 15 mm. ; it has 9-11 jiore-jiairs in the pori-

ferous areas. The smallest arc about 2-5 mm. long ; they
show no genital pores and have only 2 or 3 pore-pairs in each
poriferous area ; examples not quite 3 mm. long may show
4 well-developed genital jjores. The sjjecimens from Porcupine
St. 90 are small and show no genital pores ; there is some doubt
as to their identity.

Mortensen (1920, Vid.Medd., 72, p. 68) takes me to task for
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using Pallas's namr. for this sjxx-ics. Ho cmjjliaMizcM tlie state-
ment that Pallas ' tloes not name any Echinus minutus at all '.

He then quotes the crucial sentence from Pallas ami adds liis

own translation :
" I have added some small sea-urchins.'

I think that Pallas certainly named the small sea-urchins that
lie figured. Echinus minutus ; this is clearly shown by the t_\pc

in which the words are printetl. That he used the accusative
])lui'al instead of the nominatives singular is not important,
for all thrt)ugh the fascicle he varied case and number of his
scientific names to suit the sense. Thc^ omission of the name
from the inde.v is natural, as the index includes only the names
used for headings of sections, jjaragraphs, &c., printed in big
type, and Echinus minutus was not so used. Finally, if

Echinus minutus is not the name of the objects shown in
figs. 24 and 25 of Pallas's plate I, then there is no name given
at all, and this not only does violence to the context^ but is

uni([ue in the fascicle.

Mortensen goes on to say that even if Pallas did create the
name Echinus minutus, it should be used for the Fibularia
that Pallas also figures under his ' Echinos minutos '. But
again Dr. jMortensen's reasoning seems to mo faulty. Pallas
included at least two species in his Echinus minutus, but
CJmelin (1788, Sys. Nat., Linn., ed. 13, p. 3194) very clearly
restricted the name to the form connnon on the coast of
Belgium.

6. Echinocyamus scaber.

L>e Meijere, 19(t3. Tijdschr. Nederl. Dierk. Ver. (2), 8, p. 5. 1904,
Siboga Ech., pi. VI, tigs. 46 and 47 ; pi. XVII, tigs. 301-5.

Test flat with imperfect petals, containing few pore-pairs
;

5,/ E^t^^y tubercles of test high and numerous, making surface of

y test very rough.

One specimen from New South Wales, Port Jackson (Chal-
lenger) ; labelled Fibularia auslralis.

Tliis specimen, which is 5-5x5x2 mm., is undoubtedly an
Echinoci/amus, but it is not certain that it is E. scaber. The
periproct is much nearer to the test margin than it is to the
mouth, and there are 4 or 5 pore-pairs in each poriferous area
—more than would be expected in E. scaber of this size.

However, the very scaljrous appearance of the test justifies

referring the specimen to this si)ecies until more Port Jackson
material is available.

Family 5. SCUTELLIDAE, Agassiz.

Test flat, usually discoidal, often with lunules or with
marginal slits

; auricles fused into a single jiiece situated on
the interanibulacrum

; ambulacral furrows of the oral side
distinct, at least the posterior reaching the margin.
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There are more than 450 specimens of this family in the

collection, representing IS six'cies, but all are well-known
forms, and the material calls for little discussion.

1. ECHINARACHNIUS.

Gray, 1825. Ann. PhiJ., 26, p. 428.

Tvpe, SculcUa ^jarma Lamarck, 1816. Anim. s. Vert., 3,

p. 11.

Test without marginal slits or lunules ; abactinal system at

apex of test ;
petals about equal

;
periproct marginal.

1. Echinarachnius mirabilis.

Scwphi'cMnus mirahilis A. Agassiz, 1863. Proc. Acad. Nat. Sci.

Philadelphia, p. 359.

Echinarachnius mirabilis A. Agassiz, 1872. Rev. Ech., pt. 1,

p. 107, pi. XIII a, figs. 5 and 6.

Test flat, often wider than long, with actinal ambulacral

furrows forking proximal to middle.

21 specimens, of which 1 is bare. All are from Japan ; Yoko-
hama ; Enoshima ; Inland Sea. Those from the Inland Sea
were labelled Arachnoides placenta.

Young individuals of this interesting sand-dollar are remark-

able for their very delicate, usually white or very light-

coloured tests, while adults are fairly stout and are deep violet

in colour. But small individuals are not always young, and
one of those from Enoshima is notable because, although it is

only 19 mm. long and 22 mm. wide, it has much the texture

anci colour of adults. The 3 sj)ecimens from the Inland Sea
are also small and dark coloured. The difference noted in

colour and texture is probably most closelj^ associated with

age, but may possibly be correlated with locality or habitat.

The largest of the present series is from Yokohama, and
measures 71 mm. long by 76 mm. wide.

2. Echinarachnius parma.

Scutdla paniia Lamarck, 1816. Anim. s. Vert., 3, p. 11.

Echinarachnius parma Gray, 1825. Ann. Phil., 26, j). 428.

A. Agassiz, 1872. Rev. Ech., pt. 1, pi. XI c, tigs. 4 and 5.

Test variable in height and solidity, but vertical diameter
is generally less than 0-20 of longitudinal ; actinal ambulacral
furrows forking only near distal end.

96 specimens, of which 23 are without locality labels. Locali-

ties represented are : North America ; Labrador ; New-
foundland ; Gaspe Bay ; Grand Manan ; Cape Cod Bay ;

Vineyard Sound ; Pacific coast, Puget Sound. There are

also specimens labelled ' Equador ', ' India ', and ' South
Australia '.
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Tile Pugel iSound s])ociiiic'n is a very fine one, 75 x 70 mm.
The individual from ' India ' is peculiar in that petal IV is

constricted at the middle. C*areful eomjiarison of the speci-

mens labelled ' South Australia ' with examples of E. parma
of tlu^ same size from the New England coast shows that these
su2)])osedly Australian sand-dollars are certainly E. jio^rma,

about half grown. As they have been in the Museum since

1S41 I ha\'e no doubt the ' South Australia ' has become
associated with them by mistake.

2. DENDRASTER.
Agassiz and Desor, 1847. Aim. Sci. Nat. (3), 7, p. 135.

Type, ScuteUa excenlrka Eschscholtz, 1831. Zool. Atlas, 4,

p. 19.

Test rather stout, wider than long, Mith abactinal system
l)osterior to apex ; no slits or hniules

;
posterior petals much

shorter than others
;
periproct on oral surface.

1. Dendraster excentricus.

ScuUlla (M-cvitlrica Eschscholtz, 1831. Zool. Atlas, 4, p. 11).

Dendraster excentricus Agassiz and Desor, 1847. Ann. Sci. Nat.

(3), 7, p. 135. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XIII a,

tigs. 1-4.

Apical system large, with posterior pair of genital pores twice

as far apart as anterior. Colour gre3dsh-green, dark grey, or

nearly black.

23 specimens, of which 10 are bare and 1 is without locality

label. Localities represented are : Queen Charlotte Islands ;

Vancouver ; California ; San Francisco ; Anaheim Bay.

3. ECHINODISCUS.

Leske, 1778. Add. ad Klein, j). 131.

Type, Echinodiscus bisiierjoratus Leske, 1778. Add. ad
Klein, p. 132.

Test very fiat ; only 2 lunules or marginal slits present, and
these jjlaced one in each posterior ambulacrum.

1. Echinodiscus auritus.

Leske, 1778. Add. ad Klein, p. 138. A. Agassiz, 1873. Kev.
Ech., pt. 3, pi. XIII c, hgs. 1 and 2.

Posterior ambulacra each with a deep narrow marginal slit
;

test often longer than wide.

23 specimen.s, of which 6 are bare and 8 are without locality

labels. Localities represented are : Suez ; Red Sea, Ras
Mohammed ; Persian (iulf ; Mekran Coast {Townsend)

;

Karachi ; British East Africa, Mombasa ; Zanzibar (Cross-

land) ; Portuguese East Africa, Lumbo j Mauritius ; India ;

Madras.
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The specimens from Lumbo are fine, with thin tests and
long narrow marginal slits ; one of the specimens from
Mauritius is the largest, 183 x 178 mm. A bare test without
locality, 170 mm. long by 177 mm. wide, is deformed by an
injury, as though the rear end on the left-hand side had at

some time been bitten off ; the marginal slit on the right-hand
side is 33 mm. long by 10 mm. in breadth.

2. Echinodiscus bisperforatus.

Lc'ske, 1778. Add. ad Klein, p. 132. A. Agassiz, 1873. Rev.
Ech., pt. 3, pi. XIII b, tigs. 5 and 6 (as Ech'modincuis biforis).

Test wider than long, with a hinule in each posterior ambu-
lacrum ; lunules usually as long as or longer than longest
petal

;
petals II and IV longer than I and V.

36 specimen,s. of which 16 are bare and 6 have no locality

labels. Localities represented are : Gulf of Suez ; Suez ;

Red Sea ; Abyssinia ; Natal, Port Natal ; Cape Colony,
Mossel Bay, 4r~l2 fms. ; Madras ; Labuan ; New Caledonia ;

AV'est Australia {Bowerbank).

This siiecies shows such great diversity in form and in

proportions of test, petals and lunules, that comment might
be made on almost every specimen. A very large one, without
locality, measures 8Gx96 mm. One from West Australia is

nearly as large ; it approaches closely to E. tenuissbnus
;

petal I is 17 mm. long and petal II is 18, and the lunule is

18 X 3 mm. The sjx'cimen from Labuan has petal I, 11-5 mm.
and petal II, 13 mm., but the lunule is only 10x2. Two
small ones from Port Natal are at the other extreme, for the
lunule is 10x2 mm., and the petals are and 8 mm. re-

spectively. A bare test from Port Natal is abnormal ; the
right lunule is 11x4 mm., but the left one only 6x2-5 mm.
The 12 siJecimens from Mossel Bay are water-woi'n to varying
degrees, and range in size from 40 x4(j to 72 x 86 mm. ; the
best are uniformly deep purple. Two specimens from the
Gulf of Suez are not only the largest but are the highest
relatively, being quite p^'ramidal. They measure about
97 X 105 X 15 mm.

2 a. E. bisperforatus x&v. truncata.

Lobophora truncata Agassiz, 1841. Mun. Eeli., Mon. Suut., p. 66,
pi. XI, figs. 11-16.

Echinodiscus bisperforatus var. truncatus H. L. Clark, l'J14. Mem.
M.C.Z., 46, p. 72.

Lunules about as short as shortest petals.

specimens, of which 7 are from Penang anil 2 from New
Caledonia.

T\\o New Caledonia specimens are very fine, 111 x 114 nnn.
The 7 Penang specimens range from 32 x 37 to (jS x 73 mm. ;
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the loii<fffst })('tals arc (i^;!-]? mm. ami llic sshortest arc

r)-13 mm. ; the lunulcs are (j-lo mm., as a rule a trifle longer

than the shortest petals.

3. Echinodiscus tenuissimus.

Lobopkoru Icinds.siiiid Agassiz and Ucsur, 1847. Ann. >Sci. Nat. (3).

7, p. 136.

Echinodiscns tenuisshnus tirav. 1855. Cat. Ree. Ech. Brit. Mus.,

p. 20. Michelin, 1861. "Rev. Mag. Zool., pi. IX, tig. 1 (as

Lobophora deplanchei).

Test very flat with thin margins, longer than witle, with

a short lunule in each posterior ambulacrum
;

petals II and
lY little if any longer than I and V.

2 specimens from New Caledonia and from New Hebrides
Islands, Tanna, Port Resolution.

These are fine, but not quite typical of this handsome
species ; in view of the great diversity shown by E. bisper-

foral us, more material is necessary before this form can be
regai'ded as miquestionably valid. The Tanna siDeeimen is

S4 X 82 mm., with the lunulcs 15 x5. petals I and V, 14 mm.,
and petals II anil IX. lo mm. The New Caledonian specimen
is more like E. bi.sperforalus in form ; it is 120 mm. wide and
Ho mm. long, but the lunules are onl\' lo x 4 mm. ; the paired

jx'tals are 10 mm. long and the unpaired is 21-5 mm.

4. ASTRICLYPEUS.

Verrill, 1867. Trans. Conn. Acad., 1, p. 311.

T\pe, A,slricli/pi'us inaniii Verrill, 18G7. Trans. Conn. Acad.,

1, p. 311.

Test rather stout, nearly circular, with o lunules, I in each
ambulacrum.

1. Astriclypeus manni.

\'cnill, 1867. Trans. Conn. Acad., 1, p. 311. A. Asiassiz, 1873
Rev. Ech., pt. 3, pi. Xlll d, tigs. 2-4.

8ize moderate, 75-100 mm. or more in tliamcter ; colour,

fawn or brown.

2 sjK'cimcns, Iiutli from Japan ; 1, a bare test, is further
labelled Inland r?ea, Singisima.

This very easily recognized and handsome sju-cics has been
known from Japan for nearly sixty ^ears, but has not yet been
taken elsewhere.

5. ENCOPE.

Agassiz, 1841. Mon. Ech., I\lon. Scut., p. 45.

Tv])c, Ecliinodiscus etnargbmtus Leske, 1778. Add. ad
Klein, p. I3U.
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Test stout, with a posterior interanibulacral lunule., and
witli marginal notches or shts or lunulas in 2 or more of the

ambulacra
;

genital pores 5.

1. Encope californica.

W'itIII, 1871. Trans. Conn. Acad., 1, p. 586. (No ligure of this

.species has ever been published.)

Test only moderately heavy, highest posterior to abactinal

system, at anterior end of interambulacral lunule ; ambulacra
with completely closed, rounded lunules ; none of the petals

much exceed 0-25 test-length.

7 specimens, of which 2 are bare and 1 is without locality

label. The others are from the (julf of California, 2 of them
from La Paz ; 2 labelled ' San Francisco ', which may have
been bought in that city, or may perhaps come from San
Francisquito, on the east coast of Lower California.

2. Encope emarginata.

Krhi-iM(liscu,s emarginata Leske, 1778. Add. ad Klein, p. 136.

Encope emarginata Agassiz, 1841. Mon. Ech., Mon. Scut., p. 47,

pis. VII and VIII (as £J. valenciennesii) and pi. X.

Test moderately stout, elevated equally both anterior and
IJosterior to abactinal system ; interambulacral lunule large,

very variable in size and form, length 016-0-35 test-length.

58 specimens, of which 39 are without locality labels. Locali-

ties represented are : West Indies ; Nicaragua ; Colombia,
Cartagena ; Brazil ; Rio Janeiro. There is also a good
specimen labelled ' South Carolina \

Some of the specimens without locality are of interest. One
lot of 12 young ones (30 x 30-46 x46 mm.) is unusually light

coloured ; none show genital pores. On the other hand,
a specimen 105 mm. long has no fewer than 8 genital pores,

1 in interambulacrum 1, 2 in 2, 1 in 3, 2 in 4 and 2 in 5.

3. Encope grandis.

Agassiz, 1841. Mon. Ech., Mon. Scut., p. 57, pi. VI.

Test very heavy, about as wide as long ; margins 5 mm.
thick ; interambulacral lunule big, oval ; marginal notches
wide and moderately deep.

4 specimens, of which 3 are bare and 2 are without locality.

This is undoubtedly the most solid sea-urchin known. An
adult probably contains more carbonate of lime in proportion
to the total weight than any other Echinoderm. It is known
only from the Gulf of (Jalifornia.

4. Encope michelini.

Agassiz, 1841. Mon. Ech., Mon. Scut., p. 58, pi. VI a, figs. 9 and 10.

Test highest posterior to abactinal system at anterior end of

interambulacral lunule ; ambulacral marginal slits rarely, if

ever, closed to form lunules, often shallow, and even wanting
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in the anterior ambulacra
;

petaloid area large, posterior

petals about one-third of test-length.

1 specimen lalicllod '/<,'. cmrnyinald, California '.

This is a tAjiieal E. micheJini, a species known only from the
Culf of Mexico.

5. Encope micropora.

Agassiz, 1841. Mon. Ech., Mon. Scut., p. 50, pi. X a, figs. 4-8.

Test distinctly highest anteriorly ; interanibulacral lunule
small, 0-10-017 of test-length ; anterior end of interambulacral
lunule nearer to distal end f)f ]iosterior ])etals than to centn^
of abactinal system.

22 specimens, of which 14 arc bare and !) are without locality

labels. Localities represented arc : ^\'est Coast of Central
America ; Costa Rica, Punta Arenas ; Bay of Panama, Pearl
Islands ; Ecuador, Guayaquil. There is also a specimen
labelled ' West Indies ".

The largest of these is 157 x 151 x 18 mm., but' the majority
are young individuals, 41 x 44-50x51 mm., labelled MeUUa
stokesii. Examination of these confirms my belief that
' M. .stokesii ' is the young of E. micropora.

6. Encope perspectiva.

Agassiz, 1841. Mon. Ech., Mon. Scut., p. 51, pi. X b, figs. 1-5.

Test distinctly highest anteriorly ; interambulacral lunule
small, its anterior end nearer to centre of abactinal system
than it is to distal end of posterior petals.

4 specimens, of which 2 are bare. One is without locality;

the others are from Mazatlan, near the entrance to the Gulf
of California, and from the Mexican coast, 20 miles north of

Mazatlan.

The specimens from Mazatlan are 65 x 65 mm. and 70 x
70 mm. ; they are flat and thin like MeUita, but they seem
to be the ,young of E. 2}ers])ecfiva.

6. MELLITA.

Agassiz, 1841. Mon. Ech., Mon. Scut., p. 34.

Type, Scutella quinquefora Lamarck, 1816. Anim. s. Vert.,

3, p. 9 =Echino(Uscus quinquiesperforatu.s Leske, 1778. Add.
ad Klein, p. 133.

Test flat and thin, with an interambulacral lunule and 4 or
5 ambulacral lunules

;
genital pores 4.

1. Mellita longifissa.

Michelin, 1858. Rev. Mag. Zool., 10, p. 360, pi. VIII, fig. 1.

Lunules 5 ; interambulacral lunule long and very narrow,
0-25-0-40 test-length ; its width is less than 0-10 of its length.

5 specimens, of which 1 is bare, from G\ilf of California and
Mexico, Mazatlan.
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2. Mellita quinquiesperJorata.

Echiv.odi.'icii.s (juinquiesjjerfomlus Leske, 1778. Add. ad Klein,

p. 133.

Mellita quinqulesperforata Meissner, 1904. Bronns Thierreich, 2,

p. 1384. A. Agassiz, 1872. Rev. Ech., pt. 1, pi. XII c,

figs. 1 and 2 (as 31. testudinata).

Lunules 5 ; interambulacral lunule usually less than 0-20

tost-length : if more, its width is 0- 15-0-20 of its length.

34 specimens, of which 10 are bare and 16 are without locality

labels. Localities represented are : Off Cape Hatteras,

16 fms. ; South Carolina ; Florida ; Jamaica ; Porto Rico.

There is also a specimen labelled ' Casa Blanca ?
'

3. Mellita sexiesperforata.

Echinodiscus sexiesperforatus Leske, 1778. Add. ad Klein, p. 13.5.

Mellita sexiesperforata Meissner, 1904. Bronn's Thierreich, 2,

p. 1384. Agassiz, 1841. Mon. Ech., Mon. Scut., pi. IV, figs. 4-7,

pi. IV a, figs. 11-12 (as M. hexapora).

Lunules 6 ; interambulacral lunule long and narrow, its

length at least twice, and generally several times, its breadth.

52 specimens, of which 11 are bare and 19 have no locality

label. There are 5 specimens from the ' West Indies ', 24

from St. Vincent, and 1 from St. Thomas ; 3 are labelled

' Red Sea. Mellita erythraen '.

Mellita is an American genus, and its occurrence in the Red
Sea is highly improbable ; the specimens here called M. ery-

thraea, and supposedly from the Red Sea, are undoubtedly

M. sexiesperforata; one is 94x91 mm. but the others are

small.

A specimen without a locality label is 35x32x3-75 mm.
and was labelled Echinodiscus biforis. It is curiously mal-

formed and asymmetrical ; the longitudinal axis passes

through the apical disk, periproct, and ];)eristome as it should.

})ut the right-hand margin of the test is 18 mm. from that

axis, while the left-hand side is only 14 mm. All the lunules.

except that in ambulacrum II, are normal, though somewhat

short and wide ; but the lunule in II is present only on the

oral side and is very small. There are no genital pores in

interambulacra II and V, but the others are present and normal.

All the petals are small and pointed. Possibly this curious

specimen may not be a M. sexiesj)erforata (it might be M.

])acifica).

Among the other specimens without locality are a pair of

very fine ones, evidently selected examples ; the larger is

93 X 90 mm., and the smaller is 85 x 98 ; these exhibit well the

two possible extremes in form ; the smaller has no genital

pore in interambulacrum I.
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7. ROTULA.
Agassiz, 1841. Mon. K.h., Mo„. Scait., p. 23.

Type, Bofula rumphii Aeassiz Jr ip.t,- l- ,

Linne. 1758. Sy.s. nI, erl.lo p 666
''' "'*'"''"^

lest very flat, of small or moderafp mVp .,-uh o
ma,-g.nal slits i„ posterior half oft^^^^^ "' "'°''

1. Rotula deciesdigitata.

Ag.s.. ,84,. Mo„. Eeh.. Mon. Scut., pL ifi^gf"i^ ^ ^
T.>st ^vith a lunule in each anterior ambulacrum

The specimens from West AfnVa anri t
"""^^

'
,
^-agos.

iPo/M/a rf/«(V«^a anri '1 frn^,! t f^^^*^
'^^'^'^ labelled

£chinoSusti^:^a^ '" ""^"""" '"^^^'^^ ^""^ named
Specimens 50 mm. or less in lena+h 1,0,, 1 .,

groups of 4 lobes each on tL ^ ^^'' ""^>' *^«^ two
are present and perfe ilv f

I °'?t^"or margin, but these

22 xn mm Tn i V I A .""'''^ '" *^^ smallest specimen

fhstinctmanindivi(lual28x28mm Tl. !t' .
-^' ^''*'

77 X 79 mm have > loW u' ,
^ largest sjiecimens,

2. Rotula orbiculus.

£cJu>u,., orhiculus Linnv, 1758. 8ys. Nat ed 10 n rrrJfoMr, orbicih,., Meissner. 1})04 Emnn'^ tI
' ^' .^*^^' "'' ^" "•

Agassiz. 1841. Mon. Ech \fon S^nwTT S^' P" ^^^*-

Test without lunules ^ ^''' ^'""^" ruwphii).

These;. aTrl:..lSS,^Ti^^S^^Sr ^^^^"^•

A large specimen without locai^vlas l^^^^ f-gether.

and an additional lobe on eac sir e .1 r'^"
'"^'''*'^^'

Thi) ^^ TT^^'°'" -^'"'"^'"" '« interest
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genital pores, but 10 lobes are not evident until the animals

are 17 or IS mm. long. Occasionally one sees an asymmetrical

specimen with 1) or 11 lobes, but as a rule bilateral symmetry
is well maintained.

Suborder 2. ECHINONEINA, Hawkins.^

Interambulacrum 5 not essentially different orally from the

other interambulacra. Ambulacra narrow, not at all petaloid,

composed of triad gi'oups similar to those of the Echinidae
;

pore-pairs uniserial with minute pores.

Family 1. ECHINONEIDAE, Wright.

Peristome oblique
;

periproct on oral surface close to

mouth.
This very primitive family, wliich Hawkins is inclined to

view as the only surviving group of Holectypoids, is repre-

sented in the collection by all 3 of the previously known
species and by 1 a])]3arently new one. There are only 2 recent

genera.

1. ECHINONEUS.

Leske, 1778. Add. ad Klein, p. 109.

Type, Echinoneus cydostomus Leske, 1778. Add. ad Klein,

p. 109.

Poriferous areas depressed ; all pore-pairs in peripodia.

1. Echinoneus abnormalis.

De Loriol, 1883. Mem. 8oc. Phys. Hist. Nat. Geneve, 28, no. 8,

p. 41, pi. V, figs. 2-2 d (as E. abnormis).

Primary tubercles perforate ; colour usually more or less

olive or greenish, sometimes light brown when dry.

One specimen from Rotuma.

This is a superb example of this rare and remarkable species,

hitherto known only from Mauritius, Hawaii and the Society

Islands. It measures 36x29x18 mm., and the colour in

alcohol is quite brown, with no trace of either green or red
;

when dry the colour is greyish-brown. As Hawkins suggests

in a letter, the perforate condition of the tubercles in this

species is what might naturally be exiDected if the Echino-

neidae are Holectypoids, and iit is the imperforate condition

of the tubercles in the common Echinoneus which should be

termed ' abnormal '
!

' I have made use here ot a name suggested to me by Hawkins in litt.,

and as the recognition of the real affinity of the group to the Holectypina

is due to his published work, there can be no objection to associating his

name with the suborder.
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2. Echinoneus abruptus s]). nov. Plate X, figs. 1-3.

Test short, wide and rather high, highest posteriorly and
thenee obHquely truncate, witli rounded margins. Length,
27 nun., width 24 mm., heiglit 15 mm. Abactinal system
markedly posterior, 16 mm. from anterior end of test

;
genital

pores 4. Tubercles imperforate. Ambulacra moderately wide,

III widest (5 mm.), I and V narrowest (3 mm.). Interambu-
lacrum V very narrow, only 7 mm. at ambitus ; interambu-
lacra I and IV are 12-5 mm. and II and III are 13. Peristome
nearly central, oblique, short and wide. Periproct only 2 mm.
posterior to it, oval, about 5-5 x 3-5 ram. Pedicellariae fairly

numerous, not peculiar, but essentially as in E. cydostomus.

Colour, pale wood-brown.

Zanzibar {Crosdand). One specimen.

This may be an abnormal individual of E. cydostomus, but
it seems more probable that it is a distinct species. The narrow
posterior interambulacrum and the markedly posterior

position of the apical system are characteristic ; but whether
these characters are constant remains to be seen. Further
material from Zanzibar is greatly to be desired.

3. Echinoneus cydostomus.

Leske, 1778. Add. ad Klein, p. 109; We.stergren, 1911. Mem.
M.C.Z., 39, no. 2, pis. I-V.

Test very variable in form but abactinal system central or

anterior ; interambulaci'um V not conspicuously narrower than
the other interambulacra ; ambulacra all subequal in width.

84 specimens, of whicli 65 are bare and 37 are without locaUty

labels. Localities represented are : West Indies ; Jamaica ;

Barbuda ; St. Vincent ; Ascension Island ; East Africa,

Mombasa, shoal (Cro.island) ; Natal, Scottsburg ; Mauritius ;

Rodriguez ; Maldive Islamls, Minikoi ; Ceylon ; Andaman
Islands ; Torres Strait ; North Australia, Port Essington ;

Queensland, Coloondra ; South Seas ; Loyalty Islands ;

Funafuti Lagoon, 18 fms.

The most interesting is the fine specimen from Scottsburg,

Natal, as Echinoneus has not been recorded hitherto from south

of Zanzibar. The largest test in the collection is labelled
' West Indies ' and measures 44 x 36 x21 mm. ; this seems to

be the largest specimen on record. The specimen from Funa-
futi, 31 X 28 X 17 mm., has a peculiar appearance due to the

])i-esence of little flattened areas here and there, the cause of

which is hard to surmise.
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2. MICROPETALON.

A. Agassiz and Clark. 1907. Bull. M.C.Z., 50, p. 2.51.

Type, Micropetalon purpureum A. Agassiz and Clark, 1007, I.e.

Poriferous areas flush A\-ith the test
;

Y)ore-iiairs of mid-zone

Antliout ]ieri]iodia.

1. Micropetalon purpureum.

A. Agassiz and Clark, 1907. Pmll. M.C.Z., 50, p. 251. Wostergren,

1911. Mem. M.C.Z.. 39, no. 2. pi. XXIX.
Test o/al, flattened above and beneath ; eolours dirty-

whitish, white and rich purple.

2 specimens from Macclesfield Bank. 30-40 fms., labelled

Ech inoneus cyclostomus.

This species was hitherto known from the holotype, from
the Hawaiian Islands. Hawkins (1920, Trans. Roy. Soc.

London (B) 209, p. 444) has expressed the ojoinion that

Micropetalon may be a ' post-larval stage ' and he is doubtful

as to its ' systematic validity '. These doubts, I think, are

ill-founded. There is nothing youthful about the solid test of

Micropetalon, and the well-developed genital pores indicate

sexual maturity. But the genus retains youthful (or primitive)

characters. The Macclesfield Bank specimens are considerably

larger than the type ; one is 19 x 16 x 10 mm. and the other

24 X 20 X 11. The tests are whitish with a purplish cast above,

cpiite purple below, especially on peristome and periproct
;

poriferous areas purple ; abactinal system purplish. Spines

white. On each specimen, but especially the smaller, are 10 or

more large globiferous pedicellariae, which ajipear as con-

spicuous deep purple spots, as the test beneath and near them,
as well as their own tissues, is rich purple. The valves of these

pedicellariae are similar to those of Echinonens, but there are

only 3 big teeth on each side, near the tip.

Suborder 3. NUCLEOLITINA. Hawkins.^

Interambulacrum 5 not essentially different orally from the

other interambulacra. Ambulacra petaloid or at least sub-

petaloid, in part of sim]ile plates, in part the ]ilates are com-
]ir)und, of 3 elements. Pores of petals, dissimilar.

Family 1. NUCLEOLITIDAE. Gregory.

Ambulacra and interambulacra not dis]iosed to form a
' floscelle ' around mouth, no ' bourrelets ' and no ' phyllodes

'

being developed.

' Hawkins did not use the termination -inn, but I have adopted it for the

sake of uniformity with other groups of the same rank ; using the name,
moreover, as equivalent to Hawkins's Nucleolitoida.
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Only a single recent genus is known in this family and that

is monotypic.

1. APATOPYGUS.

Hawkins, 1920. fJpol. Mag.. 57, p. 306.

Tyi^e, NucleolHes recens Milne-Edwaixls, 1836. Ciivier's

Regno Animal, Illus. Ed., Zoopliytes, pi. XIV, fig. 3.

Test (le]ir(>ssed, subquadi'atc, with greatest width back of

ajiex : peristome transversely elliptical : ]X'riproet longitu-

dinally elliptical, on the anterior wall of a deep abactinal

de])r(>ssion midway betwc(Mi apex and ambitus.

1. Apatopygus recens.

Ni(rh'oHles recens Mih^e-Edwards, 1836. Cuvier's Regne Animal,
tllu.s. Ya\., Zoophytes, pi. XIV, fig. 3.

Ajwtopi/gus recens Hawkin.s. 1920. Geo!. Mag., 57, p. 396.
A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XXI b, figs. 1 and 2
(as Echinobrissus recens).

Size moderate ; abactinal system anterior to centre ;

colour, when in alcohol or dried therefrom, more or less green.

5 specimens, of which 2 are bare, 1 is ^\'ithout locality label.

3 are from New Zealand, and 1 is said to be from ' Jlada-

gascar ".

The recent work of Hawkins (1920, Geol. Mag., 57, pp. 393-
401) and Mortensen (1921, Vid. Medd., 73, pp. 184-92)
makes it impossible to place this remarkable relict in the
Spatangina or even in the Cassidulina. It seems to be the
sole survivor of its suborder. Mortensen collected living

material but tells us nothing of the habits (when adult) or of

the colour in life, though he mentions that specimens tiu'n

green in alcohol ; perhaps the inference may be drawn that

the colour is a red-brown like that of many Clypeastroids.

The specimen labellod ' Madagascar ' is a small bare test ;

no doubt it came from New Zealand. It seems to be the
sp(»cinien upon which the record for Madagascar in Agassiz's

Revision ' is based.

Suborder 4. CASSIDULINA, Hawkins.^

Interambulacrum ~^ not essentially different from the others

orally. Ambulacra more or less petaloid abactinally, with
pores similar and normally conjugate.

Family 1. CASSIDULIDAE, Agassiz.

Ambulacra and interambulacra disposed to form a ' flos-

celle ' around mouth by develojiment of ' phyllod(>s " and
' bourrelets '. Periproct lu^ai" or above margin.

' Hero .ni,'ain 1 am nsitif; the t'dini for llip ci'oiij) name suggested to me by
Hawkins ;/, /,//.
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This family' is composed of a number of genera ranging from
the Jurassic to the present day, but there are only a few

living species. The inter-relationships of the extinct and
living genera need further elucidation, for Oligopodin and
EchinoJampas represent two obviously divergent types.

There are representatives of 1 1 siDecies ancl 4 genera among
the recent Echinoidea in the British Museum, but most of

the species fall in EchinoJampas, using that genus in a broad

sense to include Palaeolampas. I have little doubt that

a careful revision of recent and fossil Echinolampads will

establish Palaeolampas and several other valid genera, but

until such a revision is made, it seems best to include Palaeo-

lampas crassa in Echinolampas.

1. RHYNCHOLAMPAS.

A. Agassiz, 1869. Bull. M.C.Z., 1, p. 270.

Tvpe, Cassi(hduscariboeari(m Ijam&rck. 1801. Anim.s. Vert..

p. 349.

Periproct in a depression above ambitus, wider than long.

1. Rhyncholampas cariboearum.

Cassidulus cariboearinii Lamarck, 1801. Aiiiin. s. Vert., p. 349.

Rhyncholampas caribhcearum A. Agassiz, 1869. Bull. M.C.Z., 1,

p. 270. 1872, Rev. Ech., pt. 1, pi. XV, figs. 1-4 (as Rhipicho-

pygus caribbosarum).

Median actinal area deeply pitted and sculptured ; colour

white, yellowish, or pale brown.

29 specimens, of which 21 are bare and 4 are ^^ithout locality

labels. Localities represented are : Bahama Islands, Nassau ;

.St. Thomas ; Antigua, Long Island ; Barbuda.

This is a very fine lot of a rare and little kno^^'n species.

Most of the specimens are 12 mm. in length, but a fine one
from Barbuda is 27 mm. long, 21 mm. wide, and 12 mm. high.

One from Long Island is somewhat deformed at the rear end.

That from Nassau is labelled ' Nudeolites occidentalis Bell ',

and is apparently the type of that ' species '. The 4 specimens
without locality label look like the specimen from 8t. Thomas,
and probably were in the same lot.

2. Rhyncholampas pacifica.

Pygorhynchns 2)(icificus A. Agassiz, 1863. Bull. M.C.Z., 1, p. 27.

Rhyncholampafi pacificvs A. Agassiz, 1869. Bull. M.C.Z., 1, p. 270.

1873, Rev. Ech., pt. 3, pi. XV a, figs. 1 and 2 (as Rhyncho-

2)ygi(s p)acificiis).

Median actinal area with shallow pits and little or no
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sculpturing
;

colour palo brown or vcllowish, .spotted orblotclicil with dull greonisli.
' l^uiud oi

10 spefiinon«, of which 7 are without locality label, 1 is .said

without locabty are from the \Vvville Tliomson collect on

Sabirthe'p'
'^^-^(^hrough Agassiz) f.on. Aca;u;ca 'Sbably the Panama .specnnen is also from Acapulco

IsWrt^nlT'r r'^'''^'''
^'^"''-^'^ ^^'-^ tbe Galapagos

spS' The ar" r%^iT"
*^^' ^'^^^'*' ^""^•"' "^' '^VpW for tins^pcclcb. Ibc laigo.st o± the present scries is 58 x 48 x 27 mm.

2. OLIGOPODIA.

Duncan, 188'J. Jour. Linn. ,Soc., Zool., 23, p. 176.

B^Ai^a"^: ;^l^'' " ''''''^"' ''''• '^«^^^^«''-

Periproet in a furrow at posterior end of te.st, lon-^er tlian

metei of test halt horizontal diameter, or less.

1. Oligopodia epigonus.

.XhcIcoIUc, ci^/jyo'"'*' v. Martens, 1865. Monatsb. Berlin \kad
£"4! ^- ^^-^S--^' 1«73. Rev.Ech.,p.3,pi;X?Xb:

Oligopodia^ epirjo>ui, Duncan, 188'J. Jour. Linn. ,Soc., Zool , 23,

v4'iighttlju^r"'"^ '^ '^"^^
^
^^^""^ ^^^"^^«^'' p^'^ g-y' -

and fra™
^'"''' ^''"' ""''' ^'^''"''' ^^^ ^^^'^ ^^'«t«' ^^l^'^^^^^J'

Apparently this little known spc-eirs is fairly common atLord Howe Island, so that the possibiHtv of world go itfe-history is evident, ^ueli a pieee of work is greatly to be

"S^C!;;:^ %b""'
Monensen's diseovez,/c^ the Lntel^in Apatopygm. These specimens are small, the laro-est only

iecJ/wrb H^
""u. They have the appearance of havii gbeen ^vashed up on the beach after death.

"

3. HYPSELOLAMPAS.
H. L. Clark, 1917. Mem. M.C.Z., 46, p. 104.

AcIcl!'l4fp'lor'
''''"' ^^- ^^°^''^'' ^^''^- P^-«^'- ^^'»er.

Perijirocvt more or less circular
; test very high, its verticaldiameter three-fourths of the horizontal or morl
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1. Hypselolampas recens.

Caiopi/gus rcccus A. Agassiz, 187tt. Proc. Amor. Acad., 14, p. 204.

1881, Challenger Ech., pi. XX, figs. 17-21.

Hijpselolampas recens H. L. Clark, 1917. Mem. M.C.Z., 46, p. lUl.

Test ovoid, high ; abactinal system anterior, with only

3 genital pores
;
periproct posterior at upper end of furrow.

2 specimens, bare tests, from near the Kei Islands, Challewjer

St. 192, 129 fms., mud.

Only bare tests of this remarkable form were taken, and the

Challenger sjjecimens are still the only ones known, excepting

only a ' very young specimen ' which Mortensen (1923, Vid.

Medd., 76, p. (56) records from essentially the same locality as

Challenger .St. 192. One specimen is 41 x33-5 x30 mm. and
the other is 43 x 35 x 30 mm.

4. ECHINOLAMPAS.

Gray, 1825. Ann. Pliil., 26, p. 429.

Tvpe, Ech'DianUius ovatus Leske, 1778. Add. ad Klein,

p. 127.

Periproct at or below ambitus, not in a groove or depression
;

longitudinal diameter of test greater than transverse ; mouth
anterior.

1. Echinolampas alexandri.

Uc Loriol, 1S76. Mem. Soc. Phys. Hist. Nat. Geneve, 24, p. 660.

H. L. Clark, 1917. Mem. M.C.Z., 46, pi. CLIII, ligs. 3 and 4.

Poriferous areas abactinally shortened, not reaching nearly

to ambitus ; ambulacra moderately wide, more or less petaloid

abactinally ; tuberculation rather coarse, median areas of

petals II and IV with not more than 8 (usually 4-8) vertical

series of primary tubercles.

4 specimens, of which 2 arc bare and 1 has no locality label ;

2 are from JMauritius and 1 from the Amirantes, 16U-2U9 fms.

Of the 4, 3 are labelled E. oviforniis.

The very typical bare test from Mauritius is (38 x (51 x 42 mm.,
and the one without locality is 59 x 52 x 29-5 mm. The other

Mauritius specimen is a very fine one, 73 x 65 x38 mm., and
that from the Amirantes is even finer, 81 x68 x37 mm., and
dull yellow in colour. It will be noted that the height of the

test varies from 045 to 0-62 of the length. This material tends

to confirm the validity of E. alexandri.

2. Echinolampas crassa.

Palaeolampas craam Bell, 1880. Proc. Zool. 8oc. London, p. 43,

pi. IV.

EchiuoliDwpas craatsa H. L. Clark, 1917. Mem. M.C.Z., 46, \). 113.
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Test nearly as wide as long, ncjt gibbous i)osteriorly ; ambu-
lacra Avide

;
poriferinis areas abaotinally long, reaeliing nearly

or quite to ambitus ; anterior poriferous areas of ambulacra II

and IV onl}' 4-10 pore-pairs shorter than posterior.

12 specimens, of which 2 are bare. LocaHties represented
are : Cape of Good Hope ; False Bay, Kromhout, 14 fms. ;

' India '.

The large bare specimen, labelled India, is obviously- the
type of the species and certainly came from South Afi'ica, not
India. Some at least of the South African s])ecimens were
referred to by Bell in his South African re]Jort (1904), but he
gave no measurements ; one of the finest is 83 x 77 x 35 mm.,
which is much Hatter than usual.

3. Echinolampas depressa.

Gray, 1851. Proc. Zool. Hoc. London, }). 38. A. Agassiz, 1883.
Mem. M.C.Z., 10, no. 1, pi. XVI.

P(jriferous areas abactinally shorteneil and unequal ; inner
poriferous areas of ambulacra 1 and V about half as long as
outer or even less ; tuberculation fine.

1 specimen from otf Grenada, B.W.I. , 'J2 fms.

This is a veiy typical sijecimen taken by the Blake at St. 253.

4. Echinolampas koreana sp. nov. Plate X, figs. 4 and 5.

Test relativel\- high, 52 mm. long, 43 mm. A\ide, and 31 mm.
in height. Abactinal system only 17 mm. from anterior
margin of test, closely tulierculated, with 4 large genital pores.
Petals I and V with outer poriferous area about 21 mm. long,

with 35 or more pore-pairs, antl inner only about 12 mm. with
24 or more pore-pairs. Petals II and IV. with posterior
poriferous area about 18 mm. long with 36 or more pore-pairs
and the anterior about 11 mm. long with 23 or more pore-
pairs. Petal III has the left-hand poriferous area about
17 mm. long, -with some 30 pore-pairs, and the right-hand
area a little shorter, Init with about the same number of porc-
jjairs. Tuberculation rather fine, about 50 jirimary tubercles
to 25 sq. mm. ;

4-0 k)ngitudinal series (but very irregular) in

each ]5etal. Perijjroct somewhat sunken, below ambitus, and
overhung by test on its upper margin. Peristome very small,
only 3-4 mm. wide, very deejjly sunken. S^nnes and })edi-

eellariae unknown, ('olour dull greyish-buff A\ith poriferous
areas more or less purple.

Korean Strait, eastern cliannel, 33" 14' N., 128-' 53' E., 40 I'ms.

May 1876 ( IF. F. tiliiden,). One sjjecimen.

This species is intermediate between the forms with high
tests and broad ])etaloid ambulacra and those with low tests

and narrow, scarcely petaloid areas. In coloration it is so
much like E. tilcDwpelala that it might be taken for a very high
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cxaiui)U> of that spocies, but the finer tuberculation. wider

petals, smaller and more deeply sunken mouth, and dift'erenees

in the poriferous areas are characters which cannot be ignored,

unless E. sierriopetala is much more variable than we have

any reason to think.

5. Echinolampas ovata.

Echinnidhiiii ovatus Leskc, 1778. Add. ad Klein, p. 127.

Echinolampas ovata Doderlein, 1906. Valdiria Ecli., p. 240.

H. L. Clark, 1917. Mem. M.C.Z., 46, pi. CLIII, tigs. 1 and 2.

Test rather high, with tuberculation close and fine ;
]iori-

ferous areas of I and V markedly unequal, the outer longer.

10 specimens, of wliicli 9 are bare and 5 are without locality

labels. Localities represented are : Indian Ocean ; India,

Tuticorin ; West Australia, Dampicr Archipelago, Lewis

Island.

One of the specimens from Tuticorin is in good condition,

rather bright buff in colour ; it is 41 x 36 x 26 mm. in size.

6. Echinolampas richardi.

Dcsmoulius, 1837. Etudes Ech., Tab. Svn., p. 340. H. L. Clark,

1917. Mem. M.C.Z., 46, pi. CLllI, tigs. 9 and 10.

Test flattened, the height about half diameter, or less ;

tuberculation fine
;

poriferous areas of I and V more or less

nearly equal, or the inner longer.

1 specimen, bare, labelled ' Ech'molampas. St. Vincents '.

This is a typical specimen, 56x52x26 mm. Presumably
' St. Vincents ' is St. Vincent Island in the Cajje Verde group.

7. Ecliinolampas sternopetala.

A. Agassiz and Clark, 1907. Bull. M.C.Z., 51, p. 130. H. L. Clark,

1917. Mem. M.C.Z., 46, pi. CLin, figs. 5-7.

Test low and wide ; ambulacra narrow, with abactinal

poriferous areas not very distinct though tinted with violet or

purple ;
pores of a pair rather close together ; tuberculation

rather coarse and sparse.

2 specimens, 1 from Challenger 8t. 192, near the Kei Islands,

129 fms., mud, and the other from Japan, Misaki. The
Challenger specimen is labelled E. oviformis.

Both of these specimens are larger than the original tj'jjes,

and they show that what was thought to be an important

specific character (the relative distance betAveen the pores of

a pair and the pore-jjairs) does not hold in adults. In the

Misaki specimen which is 67 x 57 x 28 mm., these two distances

are about equal, but in the Challenger si^ecimen, which is

81 x72 x39 mm., the j)ores are over a millimetre apart and
the pore-pairs are distant from each other 0-75-0-80 mm. In
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both spofiiiu-iis flu- cluuaftori.stic tridcntati- pediccllariae aiv
proisont, altliougli jx-ditellariae are on the wliole rather few.
In the larger ,s])eeiinen the largest tridentate ]X'dieel]ariae
tonnd Jiad valves seareelv 0-60 mm. in length. The Misaki
specimen is bright bulT with the abactinal poriferous areas
lavender

;
ni petal I the inner poriferous area is unusually

long, nearly 18 mm., and the outer is 26; in II the posterior
area is 26 and the anterior 17 mm. ; and in III the left-hand
area is 21 and the right 27 mm. The Challenger specimen is
yellow with a greenish tinge

; the purple of the poriferous
areas is rather faint

; in petal I the inner poriferous area is
about 16 mm. long and the outer is 37 : in II the posterior
area IS 33 and the anterior IS mm. ; in III the left-hand area
IS 23 and the right 35 mm., a very striking disparity.

Suborder 4. UBECHIXIXA, nom. nov.

Interamhulacrum 5 modified orally to form a sternum but
having the labrum followed by a single plate.

This group has long been recognized as the meridosternatous
fepatangma, but has not been set apart as a group equivalent
to the suborders of Exoeycloida here recognized. In view of
the dithculty of deriving meridosternatous forms from those
which are amphisternatous, it seems better to let each group
rank as a suborder, and I ha\'e based the name of the one now
under consideration upon the best known of its more primitive
genera. The Urechinina are deep-water forms and, excepting
Lrec/unus and Pourtalesia, specimens are rare. Satisfactory
material lor study is very scanty even in the largest museums.

Family 1. UKECHINIDAE, Lambert.

Mouth liorizontally jilaced on oral surface of test ; interam-
bulacra all meridoplacous (i.e. in each one the primordial in-
terambulacral plate is followed by a single plate).

This family is represented only poorly in the Museum, as
except for specimens of the best known^species, the material
18 largely ni fragments. Xearly all of it has been gone over by
Mortens^n, and I find little to add to what he has published
(190/, IngolfEvh., pt. 2) except in connexion with U. cJy-
pealuti. -^

1. URECHINUS.
A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 207.

*
'^yV^^^precJiinus naresianus X. Agassiz, 1879. Proc Amer

Acad., 14, p. 207.
Periproct at or below ambitus, not in a depression : test

only motlerately high, not flexible, but brittle.
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1, Urechinus clypeatus.

Cijstcchiii,as dypmtits A. Agassiz, 187!.). IVoc. Aiiicr. Acad., 14,

p. 208.

Urechinus chjpmtus H. L. Clark, 1917. Mem. Jl.C.Z., 46, p. 122.

(No figures available.)

Genital pores 4 ; valves of globiferous pedicellariae with

only a single terminal point, the blade turned inward but not

bent.

Fragments from Challenger St. 133, South Atlantic, 3')^ 41' S.,

20° 55' W., 1,900 fms., globigerina ooze, and from Challenger

St. 334, South Atlantic, 35° 45' S., 18° 31' W., 1,915 fms.,

globigerina ooze.

]Mortensen has definitely restricted the name U. cli/pealKa

to the .South Atlantic form, and has shown that the atklitional

fragments recorded from St. 205, in the China Sea, are cer-

tainly not fragments of a Urechinus. Mortensen stati'S that

no trace of the apical system ' is found among the fragments

from St. 205, but I found among them the very fragment from

which the Challenger figure (pi. XXXV b, fig. 10) was made ;

the only criticism I would make of that figure is that the ocular

])ores in plates I and V are incorrectly depicted as set off in

tiny plates by themselves. Mortensen evidently did not see

this fragment. This abactinal system is more like that of a

Urechinid than that of any of the Pourtalesiidae, but the

pedicellariae certainly indicate that the specimen from St. 205

belongs to the latter family.

2. Urechinus naresianus.

A. Auas.siz, 1879. Proc. Anicr. Acad., 14, p. 207. 1881, Challenger

Ech., pi. XXIX, Hgs. 1-1, and pi. XXX.
Genital pores 3 ;

globiferous pedicellariae with the terminal

oijcning surroundetl by about 7 long slender teeth.

75 specimens, mostly bare, besides numerous fragments.

Localities represented are : North Atlantic, off Capo Cod,

Blake St. 308, 1,242 fms., tine dark grey nuid ; Central Atlantic,

Challenger St. 16, 20° 39' N., 50° 33' W., 2,435 fms., globi-

gerina ooze ; Cape of ( !ood Hope ; South Indian Ocean,

Challenger Sts. 146, 46° 46' S., 45° 31' E., 1,375 fms., globi-

gerina ooze, 147, 46° 16' S., 48° 27' E., 1,600 fms., globigerina

ooze, and 158, 50° 1' S., 123° 4' E., 1,800 fms., globigerina

ooze; otf the coast of Chile, Challenger St. 302, 42° 43' S.,

82° 11' W., 1,450 fms., globigerina ooze.

A very large proportion of these are young and in poor

condition. They show the well-known diversity in form and

in the condition of the fasciole. Among the speciinens from

St. 147, 4 are distinguished by the very well-developed

fasciole ; the largest of these is 48 mm. long, 41 mm. wide,

21 mm. high posteriorly and IS mm. high near the anterior

end ; usually the fasciole has disappearecl long before so large
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a size is readied. Another jjeculiarity of these 4 specimens is

that the periproct is somewhat sunken. Mortensen (1907,
IiKjolf Evh., pt. 2, p. 44) is sure that the specimens from St. 158
are not U. naresianus. I cannot find in them a gh)biferous
pedicellaria, but in every other detail they agree with U. nare-
sianus

; is it possible that the peculiar globiferous pedicellaria
tilat Mortensen found was adventitious ? Mortensen is also
scei)tical about the specimens fi'om St. 302 ; this mateiial is

fragmentary and poor, and no satisfactory cimclusion can be
reached.

3. Urechinus wyvillii.

Cyslechinus wyvillii A. Agassiz, 1879. Proc. Amer. Acad., 14,
p. 208. 1881, Challenger Ech., pi. XXIX a.

CJenital pores 4
;
globiferous pedicellariae with short tubular

blade, and 1 tooth on each side of terminal opening.

11 speciracus and many fragments from the Challemjer collec-

tion : 8ts. 146, 147, and 158 (see above luider U. naresianus) ;

,st. 296, west of Chile, 38" 6' 8., 88^ 2' W'.. 1,825 fms., red
clay ; 8t. 299. 33° 31' ,S., 74° 43' W., 2,160 fms., grey mud ;

8t. 300, 33° 42' 8., 78° 18' W., 1,375 fms., globigerina ooze.

This species is so near to U. naresianus that when they occur
at the same station young specimens are very tlifficult to
separate, unless globiferous pedicellariae are available. The
best specimen, although it is nearly bare, is from .St. 158. The
fragments from St. 299 are in poor condition and their identity
is tloubtful.

2. PILEMATECHINUS.
A. Agassiz, 1904. Mem. M.L'.Z., 31, p. 165.

Type, Cyslechinus ralhbuni A. Agassiz, 1898. Bull. M C Z
32, p. 79.

Test very high, the vertical diameter 0-7U-O-9O of horizontal
;

all plates around mouth very small ; test thin, but leathery ancl
flexible.

1. Pilematechinus vescica.

('ijslcchiinis vcsciat A. Agassiz, 1879. Pruc. Amcr. Acad., 14, i). 209.
1881, Chullewjer Ech., pi. XXXV.

Piktnalechiuus vescica A. Agassiz, 1904. Mem. .M.C'.Z., 31, p. 232.

Cienital pores 3 ; lower margin of i)eriprcjct just above
ambitus.

3 specimens from Challemjer 8tations : 8t. 153, Antarctic
Ocean, 65° 42' 8., 79° 49' E., 1,675 fms., mud ; 8t. 298, west
of Chile, 34° 7' 8., 73° 56' W., 2,225 fms., grey mud ; 8t. 299,
33° 31' 8., 74° 43' W., 2,160 fms., grey mud.
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Family 2. CALYMNIDAE, Mortenson.

]\Ioutli horizontally jjlaoetl on oral surface of test ; intcr-

anibulafra 2 and 3, amphiplacous (i.e. the primordial inter-

ambulacral plate is followed by 2 plates) ; ambulacral pores

all siin})Ie.

This family includes but a single genus and species. It is

represented in the Museum by fragments only, and no other

specimens are yet known. It is questionable whether the

presence of simple ambulacral jjores is in itself sufficient for

maintaining a separate family.

1. CALYMNE.
Wyvillc Thomson, 1877. Voy. Challenger : The Atlantif, 1, p. 3'J7.

Type, Calymue relida Wyvillc Thomson, 1877. Voy. Chal-

lenger : The Atlantic, 1, p. 397.

Test nearly elliptical in outline, with a narrow marginal

fasciolc
;

genital pores 2 ;
peristome markedly anterior.

1. Calymne relicta.

A\'yvillc Thomson, 1877. Voy. Chulleiujer: The Atlantic, 1, p. 3t)7.

Test wide, flattened above, but with a low slightly rountled

keel on posterior jmrt of oral surface. Colour of test and
spines jiale green.

Large fragments from ChaUemjer .St. 54, north of the Bermudas,

2,650 fms., blue mud.

These fragments are labelled " Fayal. 2G50 fms.', and that

locality is also printed in the ChaUeiKjer Report by Agassiz.

But the narrative and the summary of results of the Challenger

show that the true locality was not very far from the Bermudas.

Family 3. POURTALESIIDAE, Loven.

Test more or less elongate and often of very unusual form,

with the mouth vertical at the end of an oral furrow or

invagination.

This family undoubtedly includes the most bizarre and the

most highly specialized sea-urchins. Owing to their occur-

rence in very deep water, they are little known to the general

zoologist, and many of the species are imperfectly known even

to the specialist. Fifteen or more sijecies have been de-

scribed, and ten of these are in the Museum collection, but

five are represented only by fragments, and of the others two

only are represented by more than a single whole specimen.

This i3oor condition of the available material is due to the

great fragility of the tests and the fact that they must be

collected and brought to the surface from great depths by so

clums}^ and rough an instrument as the trawl, or the scarcely

better dredge.
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1. ECHINOCREPIS.

A. Agassiz, 187it. Pioc. Ainer. Acad., 14, p. 206.

Type, Echinocrepis cvneala A. Agas«iz, 1870. Proc. Amer.
Acad., 14, p. 206.

No subanal ro.struni ; tube-feet neai' mouth not peculiar ;

no fascioles ; test widest anteriorly ; apical system compact.

1. Echinocrepis cuneata.

A. Agassiz, 1879. Proc. Amer. Acad.. 14, p. 206. 1881, C'linUcnger

Ech., pi. XXVII.

Colour violet-brown ; s]iines brownish-yellow ; outline
' that of a truncated cone with rounded corners and a deep
re-entering angle " in anterior margin.

A specimen from Challenger St. 147, near the C'rozet Islands.

1,600 fnis., globigerina ooze.

According to the Challenger Rej^ort, two specimens of this

extraordinary animal were taken at St. 147. but only one is

now in the JMuseum. The wdiereabouts of the other is not
known ; it is not in the Museum of Comparative Zoology.

2. SPATAGOCYSTIS.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 206.

Tvpe, Spatagocyslis chaUengeri A. Agassiz, 1S79. Proc.

Amer. Acad.. 14, p. 206.

Subanal rostrum small, overhung by test.

1. Spatagocystis chaUengeri.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 206. 1881, Challniqer

Ech., pi. XXVI.

Test rounded triangular, widest anteriorly, rather low ; oral

invagination not very deep.

12 specimens from Challenger collection : St. 147, near the
Crozet Islands, 1,600 fms., globigerina ooze ; St. 157, sontli-

eastern Indian Ocean. 1,950 fms., diatom ooze.

The largest of these specimens is from St. 157 and measures
63x45x150 mm. Like several other specimens it is labelled
' Poirrlalesia '. Agassiz says in the Cliallcnger Report. ' subanal
fasci()l(> indistinct ', and in his figuri>s, both in the ('hoUenger
Re])ort and in Panamie Dee]i Sea Echini (1904, ]\Iem. M.C.Z..

31, ])ls. LXX and LXXI), tliere is no indication wliatever of

such a fasciole. But in at least half the specimens, including
some from both stations, the subanal fasciole is well developed ;

probably it is normally present in undamaged specimens.
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3. CERATOPHYSA.

Pomol. 18S3. Class. Meth. Ech., p. 40.

Type, Ponrtahfiia ceraiojjyga A. Agassiz, 1S79. Proc. Amor.

Acad.. 14, p. 205.

Test stout, not greatly elongated, widest anteriorly ; dorsal

plates of interambulaerum 5 alternating.

1. Ceratophysa ceratopyga.

Pmirtftksia ceratopyga A. Agassiz, 1870. Proc. Amer. Acad., 14,

p. 205. 1881,' Challenger Ech., pi. XXVIII.
Ceratophysa ceratopyga Pomel. 1883. Class. Meth. Ech., p. 40.

Dark claret, fading to light violet ; test rather low and wide,

its width at anterior end nearly equal to 0-65 of test length ;

anal rostrum rounded.

1 specimen and fragments of 2 or more others, from the

Challenger collection : St. 157, south-eastern Indian Ocean,

1,950 fms., diatom ooze ; 8t. 298. west of Chile, 2.225 fms.,

grey mud ; .St. 299, west of Chile. 2.160 fms.. grey mud.

Only the individual from St. 157 is sutfieiently intact to

show the general form in life.

2. Ceratophysa rosea.

Povrtalesia rosea A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 206.

Ceratophysa rosea Pomel, 1883. Class. Meth. Ech., p. 40. (No
suitable figures available.)

General appearance of test unknown, hut subanal rostrum

is laterally compressed and truncate.

Fragments from Challenger St. 272, Central Pacific, 2,600 fms.,

radiolarian ooze.

Probably no other sea-urchin has been given a name on the

basis of such poor material as this, and it is almost a pure

assum]ition to jilace it in Ceralojihysa ; but Mortensen has

found o]ihicephalous pediccllariae on a fragment made \\\)

chiefly of the subanal rostrum, and these permit the placing

of this species in the same genus as ('. rrratnpi/ga.

4. HELGOCYSTIS.

Mortensen, 1907. /Mf7o?/'Ech., pt. 2. p. 82.

Type, Pniirlalesia cariiiata A. Agassiz. 1S70. Proc. Amer.
Acad., 14, p. 2(»r).

Test relatively liigh and stout, widest behind the middle :

florsal plates of interambulacruni 5 alternating ; subanal

rostrum conspicuous.
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1. Helgocystis carinata.

J'nuMararhmta A Agassiz 1879. Proc. Amer. Acad., p. 205.1X8], Challenger Ech., pi. XXVIII a.
//f'/!/«v/«//s crtr/««/« Mortensen, 1007. hujnlf F.ch pt *> p 8''

Ccnital pores 4; colour, in alcohol, liaht claret, with Haht-
coloui'ed .spines. ^

Fiagnicnts from the Challenger collection : Hi. 147 near thef rozet Islands, 1.600 fnis., globigcrina ooze: Nt. 1.57 south-
eastern Indian Ocean. 1,050 fnis.. diatom ,.ox.c ; Si "oswest of (^hile, 2,225 fms.. grey mud.

> •• ^. .^,

5. POURTALESIA.
A. Agassiz, 1860. Bull. M.C'.Z., 1, p. 272.

1
'^yV%P^"'f»^es>a miramla A. Agassiz, ISfJO. Bull. M.C.Z.,

Test fragile, more or less elongated, but not excessively so • jrl

1. Pourtalesia alcoeki.

Koeldcr. 1014. Kdi. Indian Mus. : Spat., p. 8, pi. I. fie, i_i4
Subanal rostrum large, with sides nearly or quite 'paralleland ti). runeate, more or less oleyated T genital plltes notcom|)letely fused together.

^

OfHrfni'"""! ^r'u w^ "^
^-r.'^

H°P^- "ff f '^Pf" P«int. 46 miles.
!»(tO tins.

; lal)clled Poiirlrilesia rnrinafa.
This is a yer.y goo.l cxampl.> of P. alrorki. ;^5 mm. lono- hv16-;j mm. wnle : the c(,|our is .lark purph>.

^
'

2. Pourtalesia hispida.

^-
^s?p!'xxir;;Ss:'j"o.^'^"'--

''' ^- ''' '''' ^'^"''-^-

Subanal rostrum small, lo\v. slightly lai^ering. its leno(hmuch h-.ss than diameter of ])eriproct.

Fragments of .S or more specimens from the Challenger collec-tion
; 2 from M. 147. near the Crozet Islands, l.^OO fmsglobigenna ooze

; 1 or more from St. 156, Antarctic OceanJ.O/;) fms.. diatom ooze.

3. Pourtalesia jeffreysi.

Wyville Tlu.m.son 1S74. Phil. Trans. Roy. See, 164, p. 747

21°and'>'r
^''(l"V^ch.. pt. 2, pl.'V, figs. 1.3. 14, 16-19,'

Subanal ro.strum large, Mith sides converging towards theround,.! and httk> elevated tip
; te.st about" hflf as ^nde ashmg

:
posterior end of test (dorsal keel) overhangs periproet.
4 specimens from Norwegian North Atlantic St -^05 1 110

iThol' Sf'''olf-
-'"•^';

V''^'
-"• *''^ •^Pe.imcns (here is "alsoa lahc St. 29, , which was in 1,280 fms. on the same sort
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4. Pourtalesia laguncula.

A. Agassiz. 1879. Proc. Amor. Acad., ii, p. 205. 1881, Challenger

Ech., pi. XXXI, figs. 1-6.

Subanal rostrum large, with sides nearly or quite parallel,

and tip truncate and elevated
;

genital plates completely

fused ; size moderate ; ophicephalous pedicellariae common.

1 specimen and numerous fragments from the Challenger

collection : St. 168, off New Zealand, 1.100 fms.. grey ooze ;

St. 169. off New Zealand, 700 fms.. grey ooze : St. 191, near

the Kei Islands, 800 fms., mud; St. 232, off Japan. 345 fms..

sandy mud. There are also fragments of a Pourtalesia,

labelled P. lagnneula, from St. 244, western Pacific, 2,900 fms..

which Mortensen is very sure should not be referred to this

species. I am inclined to agree with him. but the material is

too bad for a satisfactory conclusion.

The only good specimen is from St. 232. The Albatross

explorations showed that P. laguncula is very common round

Japan in 120-749 fms.

6. ECHINOSIGRA.

Mortensen, 1907. IngolfEch., pt. 2, pp. 68 and 82.

Type, Pourtalesia phiale Wyville Thomson, 1873. Depths
of the Sea, p. 90, as interpreted and limited by A. Agassiz, 1881

.

Challenger Ech.. p. 138.

Test fragile, excessively elongated, the bivial ambulacra
continuous ; subanal rostrum conspicuous.

1. Echinosigra phiale.

Pourtalesia j^hiale (? Wvville Thomson, 1873. Depths of the Sea,

p. 90. 1874, Phil. Trans. Rov. Soc. 164, p. 749). A. Agassiz,

1881. Challenger Ech., p. 138.

Echinosigra phiale Mortensen, 1907. IngolfYA\.. pt. 2. pp. 68, 82,

pi. VI, figs. 1, 2, and 7.

Neck short, its least width nearly 0-20 of test length.

Fragments of a very poor specimen from Challenger St. 156,

Antarctic Ocean, 1,975 fms., diatom ooze.

This material is almost worthless now, but has some his-

torical interest.

Suborders. SPATAXGiyA, Jackson.

Interambulacrum 5 modified orally to form a sternum ;

labrum followed by a pair of equal, or nearly equal, large

plates.

Family 1. PALAEOSTOMATIDAE, Gregory.

Ambulacra somewhat petaloid abactinally ;
]ieripetalous

fasciole present
;

peristome pentagonal, closed by o equal

triangular plates.
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This I'aniih' is inaintainiHl for the .single species, whose extra-

ordinary peristome exehides it from all other families. This
species is represented in the Museum by a few sjiecimens, but
only one is large enough to sliow the adult characters well.

1. PALAEOSTOMA.

A. Agassiz, 1872. Rev. Kch., pt. I, pp. 80, 147.^

Tvpe, Leskia mirabilift GJrav, 1851. Ann. Mag. Nat. Hist.

(2),"7, p. 134.

Test high and wide, with jDerijiroct in a depression on
abactinal surface, near jiosterior end.

1. Falaeostoma mirabilis.

Leskia mirabilis. Gray, 1851. Ann. Mag. Nat. Hi.st. (2). 7, p. 1.34.

1855, Cat. Rcc. Ech. Brit. Mus., pi. IV, figs. 4 and 4 a.

Palaeostoma mirabilis A. Agassiz, 1872. Rev. Ech., pt. 1, pp. 80,
147.

Small, oval, white or light-coloured Spatangoids, with the
remarkable ])eristome characteristic of the family.

8 specimens, of which 6 veiy small ones are from Macclesfield
Bank, 35-41 fms., 1 in fragments is from Batavia, and 1 bare
test is from Luzon.

The specimen from Luzon is undoubtedly Gray's type. It

measures 13-5 x 11-5x10 mm., and the figures he gives are
just twice natural size, although he does not mention this.

The Macclesfield Bank specimens are markedly different from
the type, but the differences may be due to their obvious
immaturity.

Family 2. AEROPSIDAE. H. L. Clark.

Peristome circular, covered by a membrane witli few
scattered small ]ilates or none.

This family was instituted for two genera superficially quite

unlike, but agreeing in the joecvdiar character of the i^eristome.

Both are found in the deep sea, and good specimens are rare.

The series in the British Mu.seum is very small and affords no
new data.

1. AEROPSIS.

Mortensen, 1907. Ingolf Ech., pt. 2, p. 90.

Tvpe, Aerope rostrata Norman, 1876. Proc. Rov. Soc.

London, 25, p. 212.

Test elongate, more or less cylindrical ; mouth flush with
ventral surface ; ambulacrum III not depressed dorsally.

' Although Aga.ssiz attributes the name to Loven, it is of his own
coinage.
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1. Aeropsis rostrata.

Aerope rofilrala Norman, 1S76. Proc. Roy. 8oc. Loudon, 25, p. 212.

Aeropsis rostrata Mortensen, 19U7. Inyolf Ech., pt. 2, p. 00. pi. V,

figs. 8-10, 15.

Height of test exceeds one-half length ; sternum keeled.

2 specimens and fragments of a third : from Davis Strait

;

Bay of. Biscay {Challenger) ; St. 191, Arafura Sea, 800 fms.,

mud {Challenger). The Davis Strait si^ecimen was labelled

Pourtalesia.

The Davis Strait si^ecimen would seem to be undoubtedly
Canon Norman's type, taken in Davis Strait at a depth of

1.750 fms. ; this he at first considered to be allied to Pourta-

lesia. The Bay of Biscay sj)ecimen is apparently the smaller

of the two described and figured in the Challenger Report. If

there were any proof that the specimen, or rather fragments,

from St. 191 is the original of the figures of Agassiz's 'larger

specimen ', I should not hesitate to list it as Aeropsis fulva, for

the figures are evidently of that species (see Challenger Ech.,

pi. XXXIII, figs. 1-7, especially 3 and 4), or at least they are

not A. rostrata. Unfortunately Agassiz did not say where the

larger specimen was taken. The specimen from St. 191 is now
in hopelessly unidentifiable fragments.

2. ACESTE.
Wyville Thomson, 1877. Voy. Challenger : The Atlantic, 1,

p. 376.

Type, Aceste bellidifera Wyville Thomson, 1877. Voy.
Challenger : The Atlantic, 1, p. 376.

Test wide and flattened ; mouth vertical ; ambulacrum III

greatly enlarged and deeply depressed dorsally.

1. Aceste bellidifera.

Wyville Thomson, 1877. Voy. Challenger : The Atlantic, 1, p. 376.

A. Agassiz, 1881. Challenger Ech., pi. XXXII, figs. 7-11.

pi. XXXIII a, figs. 1-7.

Test sloping forward very distinctly from apex ; height of

anterior end hence much less than posterior ; height pos-

teriorly more than half length ; sternum and labrum pro-

minent.

1 specim?n from Challenger St. VIII, Canary Islands, off

Gomera, 620 fms., .sandy mud and shells ; and bare frag-

ments from Challenger St. 272, Central Pacific, 2,600 fms.,

radiolarian ooze.

The si^ecimen from off Gomera is referred to by Thomson
in his original description, and hence it is fair to consider it as

a type. The fragments from St. 272 are unidentifiable, but
probably are not A. bellidifera ; more likely they are A. ovata,

the Indo-Pacific species.
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Kainily :J. PALAEOPNEUSTIDAE, A. Agassiz.

Pi'ristomc iiun-c or less Iraiisvcisely clongatiMl, witli tlif

primordial plate of iiitcrambulaeruin V niodififtl to form a

more or Ic.ss well-niarkctl labrum ; ambulacra flush, not

petaloid or imperfectly so ; fascioles generally wanting, but
subanal (and in a few s]ieeies, peripetalous) may be present.

This rather ill-defined family of a dozen genera and more
than two dozen species is represented in the Museum by
7 species of 6 genera. All the material is from either the

Challenger or the Blakr collections.

1. GENICOPATAGUS.

A. Aga.ssiz, ]87!t. Proc. Aincr. Acad., li, p. 210.

Type, Genicopatagns affinis A. Agassiz. 1879. Proc. Amer.
Acad., 14, p. 210.

No fascioles ; periproct distinctly on dorsal surface.

1. Genicopatagus affinis.

A. Agas.siz. 1879. Proc. Amer. Acad.. H, p. 210. 1881, Challenqer

Ech., pi. XXXI, tigs. 12-22.

Actinal surface flat ; mouth only slightly anterior ; ambu-
lacra similar.

5 .specimens from Chulleivjer St. 157. south-eastern Indian
Ocean, 1,950 fms., diatom ooze.

One of these specimens is broken, but another is very fine.

One beai-s the label " ChaUenger St. 60 ', a station north-east

of Bermuda, in 2,575 fms., at which the trawl failed to reach
the bottom. Obviously this label is misplaced.

2. ARCHAEOPNEUSTES.
Gregory, 1802. Quart. .lour. (ieol. Soc. London, 48, p. 163.

Type, Poloeopneusfe.'i Ju/sfri.r A. Agassiz, 1880. Bull. M.C.Z.,'

8, p. 82.

Ambulacra more or less petaloid, with interporiferous areas

well developed ; labrum and lohvllodes well developed
;

peri-

proct on oral surface ; actinal ambulacra coarsely tubercu-

lated like the interambulacra.

1. Archaeopneustes hystrix.

PuhiropneiisieA iN/siri.r A. Agassiz, 1880. Bull. IM.C.Z., 8, p. 82.

1883, Mem. M.t'.Z., 10, No. 1, pi. XVIII and pi. XIX, tig. 2.

Test moderately high ; mouth distinctly anterior ; length
of test more than twice its height.

1 specimen from Blahe St. 166, ofY Guadeloupe, 150 fms.

This is a fine typical example.

O 2
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3. PALAEOPNEUSTES.

A. Agassiz. 1873. Bull. M.C'.Z.. 3, p. 188.

Type, PaJaeopneustes crisfatus A. Agassiz, %873. Bull.

M.C.Z.. 3, p. 188.

Similar to Archaeojmeustes, but test is higher, mouth is more
anterior, and actinal ambulacra are more or less bare, with

no large tubercles.

1. Palaeopneustes cristatus.

A. Ao;a.ssiz. 1873. Bull. M.C.Z.. 3, p. 188. 1874. 111. Cat. M.C.Z.,

8 (1), pi. IV, figs. 1^3.

Primary siiines numerous, rather small, not conspicuously

larger than secondaries : ambulacrum III not at all sunken
;

labrum scarcely twice as long as wide ; colour dark violet.

2 specimens, from Blake St. 156, off Montserrat, 88 fms., and
from Blake St. 202, off Martinique. 210 fms.

These are fine examples of one of the most characteristic

West Indian Spatangoids.

4. ARGOPATAGUS.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 209.

Type, Argopatagus i-itreus A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 209.

Subanal fasciole present, more than twice as wide as long
;

no peripetalous fasciole : no large primaries with deeply sunken
scrobicules.

1. Argopatagus vitreus.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 209. 1881, Challenger

Ech., pi. XXXII, figs. 1-6.

Test very fragile, low, highest at or just behind the middle.

1 specimen and fragments of another from Challenger St. 191,

Arafura Sea, 800 fms., mud.

This is the type.

5. PALAEOTROPUS.

Loven, 1872. Ofv. Vet.-Akad. Forh. f. 1871, no. 8, p. 21.

Type, Palaeotropusjosephinae Loven, 1872. Ofv. Vet.-Akad.

Forii. f. 1871, no. 8, p. 21.

Subanal fasciole present (wanting in adults of P. jose-

phinae) ; ambulacra not at all petaloid, except in adult

P. josephinae ; test fragile.
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1. Palaeotropus loveni.

A. Agassiz, 1879. Pioc. Amer. Acad., 14, p. 204. 1881, Challenger

Ech., pi. XXI, figs. 3-16.

Test highest posteriorly, distinctly narrower in front than
behind

;
genital pores .'i.

22 specimens, mostly bare, and many fragments from L'lud-

lenger St. 210, Philippine Islands, 375 fms., mud.

This is type material from the only station where the genus
was found.

6. HOMOLAMPAS.
A. Agassiz, 1872. Rev. Ecli., pt. 1, p. 137.

Type. Lissonotus fragUis A. Agassiz, 1869. Bull. M.C.Z.,

1, p. 273.

iSubanal fascicle present ; some large primaries in dorsal

interambulacra with deeply sunken scrobicules.

1. Homolampas fragilis.

Lissonotus Jragilis A. Agassiz, 1869. Bull. M.C.Z., 1, p. 273.

Hoinolaiiipas fragilis A. Agassiz, 1872. Rev. Ech., pt. 1, p. 137,

pi. XVII, tigs. 13-21.

No anal rostrum
;

j^eristome and ambulacrum III in front

of it not deeply sunken
;

peripetalous fasciole indistinct or

wanting.

Fragments only from CluiUenger St. 122, off northern Brazil,

350-iOO fms., mud.

These fragments are almost unidentifiable, but, because of

the locality, Agassiz assigned them to this sjjecies.

2. Homolampas fulva.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 209. 1881, Challenger

Ech., pi. XXIV.

Peristome and ambulacrum in front of it deeply sunken
;

no anal rostrum ; test very \\ide.

1 specimen and fragments of another, or perhaps 2, from
Challenger St. 271, Central Pacific, 2,425 fms., globigerina ooze.

This is a superb specimen, and may fairly be considered the

holotyjae of the species, as it appears to be the only whole
specimen collected, and is obviously the one from which the

figures were made. The specimen in the IMuseum of Com-
parative Zoology from Challenger St. 271 is fragmcntar}-.

Family 4. HEMIASTERIDAE, H. L. Clark.

Some or all of the ambulacra more or less sunken, or more
or less petaloid, or both ; subanal fasciole wanting.

This family is well represented in the ^luseum b}- more than
300 specimens of more than half the known species. The
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family is particularly characteristic of the Antarctic and sub-
Antarctic seas, and the various recent Antarctic expeditions
have brought back much valuable material. Owing to sex
differences in some genera and our imperfect knowledge of

growth changes in most species, the identification of this

material has involved considerable difficulty. Of several

genera and many species, material is still much too scanty to
make the present distinctions thoroughly reliable.

1. AMPHIPNEUSTES.
Koehlcr, 1900. Bull. Acad. Belgique (3), 38, p. 817.

Tvpe, Amphipneustes lorioli Koehler, 1900. Bull. Acad.
Belgique (3), 38, p. 817.

No fascioles ; test moderately high
;

petals more or less

sunken.

1. Amphipneustes koehleri.

Moitcnsen. 1!)05. Vid. Medd., p. 243. 1910, Swedish South Polar
Exp. Ech., pi. XI, figs. 2-5, 7, 8, 15, 18, pi. XII, figs. 1, 3, 5, 7.

Periproct on jjosterior vertical end of test, not visible from
below.

8 specimens from Soutli Georgia, off Larsen Point ; labelled

Ahatus shackletoui.

This is a very good series ranging from 10 to 28 nun. in

length, and therefore still young. The colour is brown.

2. Amphipneustes lorioli.

Koehler, 1900. Bull. Acad. Belgique (3), 38, p. 817. Mortensen,
1910. Swedish South Polar Exp. Ech., pi. XI, figs. 17 and 19.

Periproct on oral sui'face ; test high
;
petals nearly or quite

Hush M'ith test.

3 specimens, 2 from ofi' Cape Adare, 20-24 fms. {Southern

Cross), and 1 from the Terra Nova collection.

These are small, much smaller than those previously known
;

hence their identification is not perfectly satisfactory. The
Terra Nova specimen is the smallest, measuring 29 x2i5 x 17

mm. ; the colour is light brown and there are no genital pores
;

globiferous pedicellariae are rather numerous and are very
conspicuous because of their dark brown glandular skin. The
Cape Adare specimens are very low, the height not quite half

the length; they measure 32x27x15 mm. and 41x35x
18 mm. ; the colour is deep purple ; hence the pedicellariae

arc not consjaicuous.

2. AGASSIZIA.

Valenciennes, 1846. Voy. Venus : Zooph., pi. I, figs. 2-2 f.

Type, Agassizia scrobiculata Valenciennes, 1846. Voy.
Venus : Zooph., pi. I, figs. 2-2 f.
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iViipotalous fa.sfiole present ; ambulaera II and IV dorsally
not petaloitl and not sunken, the anterior series of pore-pairs
wanting.

1. Agassizia excentrica.

A. A-iassiz, LSfiil. Hull. .M.C.Z.. 1, p. 276. 1872, Rev. Ecli., pt. 1,
pi. XI f, figs. 23 and 24.

Posterior petals little developed, Hush with test.

2 specimens, bare, from \Vest Indies, 229 fms., and from
Bhke. ,St. 247, off Grenada, 170 fms. The specimen from
220 fms. was labelled Xeolaiiijxis mslellatd.

2. Agassizia scrobiculata.

Valenciennes, 1846. Voy. Venus: Zooph., pi. I, figs. 2-2 f.

Posterior petals well developed, more or less depressed.

7 specimens, of which 3 are bare and 1 has no locality label.
Of the otliers 2 are from Mexico, Mazatlan, and 4 are labelled
' Gulf of Mexico ', an obvious blunder.

This is a very good series of this west coast species. The
siJeeimens show some diversity in proportions ; the largest
one is 42 x 40 x 28 mm., its breadth being 0-95 of the length
and its height 0-60. A smaller specimen 34 x 30 x 24 mm. has
the width 0-88 of length, but the height just over 070.

3. PERICOSMUS.

Agassiz and Desor, 1847. Ann. Sci. Nat. (3), 8, p. 19.

Type, Micraster edwardsii Agassiz, 1840. Cat. Sj-s. Zool.,
Ect. 2 (nometi nudum) = Schizaster agassizii Sismonda, 1841.
Mon. Ech. Foss. Piemonte, p. 23.

Both peripetalous and marginal fascioles, entirely separated
from each other, are present.

1. Pericosmus abatoides sp. nov. Plate XI, figs. 4-6.

Test rather hnv and wide, 40 mm. long, 35 mm. wide, and
20 mm. high ; the greatest height is just posterior to abactinal
system and slightly anterior to middle. Ambulacrum III is

not at all sunken at ambitus, so the anterior margin of test is

evenly rounded. Genital pores 3, Avell marked. Abactinal
system a little anterior to middle. Petals I and V about
16 mm. long by 4-5 wide, very slightly sunken

; petals II and
IV a little shorter and narrower ; ambulacrum III scarcely
petaloid, though it is a trifle depressed proximally. Peripeta-
lous fasciole well marked, though narrow posteriorly and
laterally; anteriorly it fades away entirely, but near "tip of
petal II it is double ; this doubling was not clear at tip
of petal IV. ]Marginal fasciole narrow but very distinct,
esjiecially anteriorly. Peristome not deeply sunken, only
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a little anterior to middle. No enlarged pedicels near subanal
plastron. Pedicellariae not common, but both tridentate and
globiferous were found ; the latter have the valves 2-toothed,

and resemble closely those of Abatns cavernosus ; the tri-

dentate are small and closely resemble those of Am^ihipneusfes
lorioli. Coloxu" brown, rather bright, with a yellowish, rather

than a reddish or violet, tinge.

Ea.st End of Barrier, 100 fms. {Discovery). One specimen, a
male. Labelled He.niiaster cavernosus.

This specimen is the one figured and has been selected as

the holotype, but there is a second, and this fortunately is

a female. It was taken by the Terra Nova at St. 339 (Ross
Sea, 140 fms.) and is labelled Pseudabatus nimrodi. It is

almost exactly like the male in size, proportions and colour,

but is conspicuously different in the much larger genital pores

and in the character of the petals (excepting ambulacrum III,

which is as in the male). Petals I, II, IV and V are very
deeply sunken and some or all contain (or have contained)
young ; the specimen i.s accompanied by a large number of

very small 3'oung ones.

This is a very interesting Abatus-like sea-urchin and its

generic position is dubious. It fits into the genus Pericosmus
without difificulty, but that it is congeneiic both with the fossil

species and with the recent species from the Indian Ocean is

improbable. Unfortunately the material available to Koehler
in his study of the Indian form was lacking in spines and
pedicellariae, so that it is hard to say how close that species

is to this one, but the position of the mouth and the apj^earance

of the ventral surface make me doubtful about the relation-

shijJ. Until adequate material is available this Antarctic

species may conveniently be termed a Pericosmus,

4. HEMIASTER.
Agassiz and Desor, 1847. Ann. iSci. Nat. (3), 8, p. 16.

Tvpe, Spatangus biifo Brongniart, 1822. Cuvier's Oss. Foss.,

2, pp. 320, 604.

No marginal fasciole, but peripetalous present ; abactinal

system ethmoijhract ;
genital jiores 4 ; no lateroanal

fasciole.

1. Hemiaster expergitus.

Loven, 1871. Ofv. Vet.-Akad. Forh., no. 8, p. 6, fig. (desc. imjMr.).

Mortensen, 1907. Ingolf Ecli., pt. 2, pi. II, figs. 1, 4, 18

and 20.

Petaloid area small ; sternum short and wide ; test high ;

peristome anterior.

11 specimens and fragments of 2 others. Localities repre-

sented are : Irish Fisheries Board St. iS.R. 752, south-west
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of Ireland, 523-595 fnis., ooze ; Chcdlenger Stations, VllI,

Canary Islands, off (Joniera, 620 fms.. sandy mud and shells

;

126, off the eoast of Brazil. 750 fms., mud ; 188, Arafura .Sea,

28 fms., mud. and 232, off Japan, 345 fms., sandy mud. The
fragments from St. VIII and St. 126 were labelled H. zonatus,

the specimen from St. 188 was labelled Periaster limicola,

and those from St. 232, H. gibbosiu^.

This material may be referred to H. expergitus—a species

known to occur in the Western Pacific as well as in the

Atlantic ; nevertheless, the fragments from 8ts. VIII and 12G
are iniidentifiable. IMortensen. ^\ho has examined the Museum
material, is very sure that the fragments from St. 126 are not
Hemiaster at all

; ,
probably he is right. I also agree with him

in assigning the rest of the specimens to H. expergitus. Pro-

bably the specimen from St. ISS uas not'seen by Mortensen.

5. PROTENASTER.
Pomel. 1883. Class. Meth. Ech., p. 36.

Tvpe. Demria australis Gray, 1851. Ann. Mag. Nat. Hist.

(2)."7, p. 132.

Cienital poi'es 4 ; lateroanal fasciole present ; apex sub-

cential cr anterior
;

petal III narro^\, not petaloid and not
sunken.

1. Protenaster australis.

Desoria auslmlig Gray, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 132.

Protenaster australis' Pomel, 1883. Class. Meth. Ech., p. 36.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XIX a, figs. 7-9 (as

L inth ia a u stra lis).

Ajiex anterior
;
periproct not visible from oral side.

17 specimens, of which 16 are bare. All are labelled Tasmania
(or Van Diemens Land) except 2, one of which is said to be

from ' Luzon ' and one from Philippine Islands, Island of

Masbate, 5-20 fms., sandy mud (Cuming).

That this species occurs in the Philippine Islands is im-

probable, as it is not otherwise known from north of New
Soutli Wales. Specimens with spines are very rare, but the

specimen said to be from ]\lasbate is in that condition. It is

small, only 29 mm. long, 24 wide, and 19 liigh. It seems to

be a Protenaster, but until specimens from Australia A\ith

spines, and of similar size, are available for comparison,
it will be impossible to say whether it is P. australis or not.

Gray's tyi^e specimens from Flinders Island do not seem to

be in the collection, but it is possible that the largest specimen,
which is from ' Van Diemen's Land ' and measures 76 x 64 x

44 mm., may be a type of his Var. 1. The specimen sujiposed

to be from Luzon was in a box with a specimen of Metalia

dicrana, with the label Brissusareolatus, and it is ])robable that
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botli the locality and the name were intended only for the

Mdalia, the Protenaster having been put into the box by
mistake.

2. Protenaster rostrata.

Linlhid mvlnila Smith, 1878. Aim. Mag. Nat. Hist. (5), 1, p. 67,

tigs. a-d.

Protenaster rostrata H. L. Clark, 1917. Mem. M.C.Z., 46, p. 170.

Apex subcentral ; periproct overhung by posterior end of

test and plainly visible from below.

1 specimen, bare, from an unkno\\ii locality, supposed to be

in the islands of the Pacific.

This is Smith's holotype, and he has given a very careful

account of it. The species seems very distinct and it would
be interesting to know its home.

6. PARASTER.

Pomcl, 1869. Revue Ech., p. xiv.

Type, Schlzasfer gibberiilus Agassiz and Dcsor, 1847. Ann.
Sci.Nat. (3), 8, p. 22.

Apex subcentral or posterior ; ambulacrum III more or

less petaloid, Avide and deeply sunken
;
genital pores 4.

1. Paraster gibberulus.

Schlzasler gibberulus Agassiz and Desor, 1847. Ann. Sci. Nat. (3),

8, p. 22.

Paraster gibberulus Pomel, 1869. Revue Ech., p. xiv. Koehler,

1914. Indian Mus. Ech., Spat., pi. VIII, figs. 10 and 11,

pi. IX, figs. 1, 2, and 16.

Test high, vertical diameter ]3osteriorly 0-70 length or more ;

anterior end much lower ; ambulacrum III deeply sunken at

ambitus.

1 specimen from British East Africa, Wasin, 7 fms. {Cross-

land).

This is young and nearly bare ; it measures 20 x 17 x 14 mm.

2. Paraster savignyi.

Schizaster savignyi Fourtan, 1904. Bull. Inst. Egypt (4), 4, p. 436.

Paraster savignyi Koehler, 1914. Indian Mus. Ech.. Spat., p. 172,

pi. VIII, figs. 4, 6, 12-15, pi. IX, figs. 3 and 11.

Test lower than in S. gibberulus, and sloping forward less

markedly.

8 specimens, of which 1 small bare specimen, labelled (S'. gibbe-

rulus, is from the Red Sea, and 7 are from Challenger St. 188,

Arafura Sea, west end of Torres Strait, 28 fms., mud.

The specimens from St. 188 Avere named Schizaster japonicus

( = *S. lacunosus L.) by Agassiz ; they certainly resemble that

Spatangoid very closely, but after comparing them Avith
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young P. lacunoHUs, 1 ]3refer to regard them as P. mviynyi.

Witli the exee])tion of the .smallest specimen (which measures

14 X i;} xUf) mm.), they have 4 genital pores, though j)ores 2

and 3 ai'c always much smaller than 1 and 4 ; in the smallest

individual pores 2 and 4 are wanting. In P. lacunosus, under
1") mm. in length, there are no genital pores in the specimens

1 have examined. Compared with P. lacunosus one notes

some minor differences in the test by which specimens lacking

4 genital ])ores might be distinguished from the Schizaster.

The labrum is longer in P. savignyi and the sides are parallel
;

a second difference is seen in the sternum, which is much wider

anteriorly in proportion to its k^ngth in P. savignyi than in

»V. lacunosus. The tliflferences between P. savignyi and P.

(jibbcruhis are very slight and it is doubtful if the two species

can be maintained.
One of the specimens from St. 188 is 53 mm. long, 46 mm.

wide, and 35 mm. high ; the lateroanal faseiole is wanting
except for a small ])iece below the periproct ;

possibly this

specimen is of a different s])ecies from the others. Possibly this

is one of the two specimens that Mortensen (1907, Ingolf Ech.,

pt. 2, p. 108) was inclined to refer to Schizaster jukesii.

7. FAORINA.

Gray, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 132.

Tvpe, Faorina chinensis Grav, 1851. Ann. Mag. Nat. Hist.

(2),'7, p. 132.

tJenital i)ores 3
;

peripetalous faseiole double, or even

tiii)le, antei'iorly ; test high.

1. Faorina chinensis.

Grav, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 132. A. Agassiz,

'l873. Rev. Ech., pt. 3, pi. XIX a, tigs. 4-6.

Test nearly globular, the height about | of length, which is

little more than width ; ambulacra only slightly sunken.

6 specimens, all bare, 2 without locality labels, 2 from ' China
8eas ', 1 from South China, and 1 from Hong Kong.

The specimens labelletl " China 8eas ' are very fine, about
55 mm. long, 53 wide, and 40 high, but the individual from
South China is notable for its size, 78 x 73 x 59 mm. ; this is,

1 believe, much the largest example of this species on record.

8. TRIPYLUS.

Philippi, 1845. Arch. f. Naturg., 11 (1), p. 344.

Tvpe, Schizaster {Trijjyhts) excavatus Philippi, 1845. Arch,

f. Xatiu'g.. 11 (1). p. 344.

Ambulacrum 111 more or less markedlv different from the
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others ;
petals more or less sunken ; lateroanal faseiole very

distinct
;

petals II and IV do not reach the peripetalous

faseiole.

1. Tripylus excavatus.

Sc/iiza.slcr (Tripi/lttfi) excavatus Philiijpi, 1845. Arch. f. Naturg.,

11 (1), p. 344.

Tripylus excavatus Troschel, 1851. Arch. f. Naturg., 17 (1), p. 67.

Mortensen, 1910. .Swedish iSouth Polar Exp. Ech., pi. XI,

tigs. 1, 14, and 16.

Colour of test light brown or violet, ^\•ith the fascioles well

marked in deep violet or brownish purple.

2 specimens, 1 labelled South America and the other Straits

of Magellan.

This seems to be a rare species, scantily represented in

nmseums, and with a limited geographical range.

9. ABATUS.

Troschel, 1851. Arch. f. Naturg., 17 (1), p. 72.

Type, Schizaster {Tripylus) cavernosus Philippi, 1845. Arch,

f. Naturg.. 11 (1), p. 345.

Lateroanal faseiole partial, indistinct, or wanting
;
petals II

and IV reach, and end at. perijjetalous faseiole. Ambula-
crum III more or less different from the other ambulacra,

which are petalold and more or less sunken.

1. Abatus agassizii.

ilorten.sen, 1910. Swedish South Polar Exp. Ech., p. 86, pi. X,
tigs. 5, 9, 14.

Tube-feet near periproct not enlarged ; ambulacrum III

not sunken ; apical system central
;
peripetalous faseiole not

near margin.

3 specimens, 1 from CJudlenger St. 151, off Heard Island,

75 fms., mud, and 2 from Terra Nova St. 355, Ross Sea,

300 fms. The Challenger specimen was labelled Hemiaster
cavernosus and the Terra Nova specimens were named Pseuda-

hatus nimrodi by Bell.

The Challenger specimen is only 20 nun. long and is thus too

young for positive identification in this difficult genus. The
Terra Nova specimens are puzzling, but I feel very sure they

are not ^4. nimrodi ; they are very dark brown, almost

blackish. The larger is 60x55x37 mm.; in this specimen
the peripetalous faseiole is present only in part, notably at

and anterior to the tips of petals II and IV, where it is per-

fectly clear.
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2. Abatus cavernosas.

ScliizasUr {Tripi/liis) cairruo.su-s riiilippi, 1845. Arch. f. Natiug.,

11 (1), p. 345.

Trij)i/li(s (Ahatus) cat^ernnnns Troschel, 1851. Arch. f. Naturg., 17
'(1), p. 72.

Ahalus cavernosus Loven, 1883. Svensk. Vet.-Akad. Handl., 19.

No. 7. p. 25. Mortensen, 1910. Swedish South Polar Exp.
Eeh., pi. IX, pi. X, figa. 2, 4, 6-8, 10-13.

3-6 pairs of tube-foot noar jioriproct enlargod ; petals II

and IV diverging from long axis of tost at an acute angle
;

petals I and V as \\iflo as II and IV : in female all 4 are

deeply sunken.

7 .specimens, of which 1 is without locality. Localities repre-

sented are : South Polar seas ; South America ; Falkland
Islands.

The Falkland Islands specimen is small and bare, and all

the others are more or less damaged.

8. Abatus cordatus.

Hemiasler cordatus Verrill, 1876. Bull. U.S. Nat. Mus., 3, p. 69.

Abatus cordatus Studer, 1876. Monatsb. Berlin Akad. Wiss.,

p. 457. Mortensen, 1909. Deutsch. Siidpolar-Exp. Ech.,
pi. XVIII, figs. 2, 4, 16, 20.

Petals about equal, but II and IV diverge from long axis of

test at a wide angle ; ambulacrum III deeply sunken dorsally,

and anterior margin of test correspondingly notched.

27 specimens from Kerguelen, from the Challenger collection.

Most of the material was labelled Hemiaster cairrnosus. but
some were named H. phiUpjiii- Localities given are : Ker-
guelen, 250 fms. ; Royal Sound ; Betisy Cove, 15-20 fms.

Many of the specimens are young, but this series is on the
whole a satisfactory rei^resentation of this species, which
seems to be confined to Kerguelen.

4. Abatus koehleri.

Hemiaster elongatus Koehler, 1907. Zool. Anz., 32, p. 147 (pre-

occupied). 1908, Trans. Roy. Soe. Edinburgh, 46, pi. XVI,
fig.s. 145-158.

Hemiaster koehleri Thierv, 1909. Rev. Crit. Pal., 13, p. 187.

Ahatus koehleri H. L. Clark, 1917. Mem. M.C.Z., 46, p. 177.

Modified or siniken portion of paired jietals begins close to
abactinal system ; test narrow, its width only about OSO of

its length.

2 specimens from the South Orkneys. Scotia Bay. 0-10 fms.,

labelled Hemiaster elongatus.

These are superb specimens, evidently cotypes : one is

43 X 34-5 mm., the other is 20 x 21 mm.
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5. Abatus nimrodi.

I'ficiiildhdlnti iiiiiinii/i KocIiUt, l!tll. IJrit. Antarft. Kxp., Biul., 2,

pt. 4, p. 00. pi. \n. Hgs. 1-8, and pi. \'lll, lit^s. 7-12.

Abalufi nimrodi H. L. C'laik, 1!»17. Mem. JM.C'.Z., 46; p. 177.

Modified or sunken portion of paired petals begins only
some 8 or 9 pore-pairs distant from abactinal system.

2 specinipiis from Terra Xom St. 294, Ross Sea, 158 fms.

6. Abatus shackletoni.

Kochlcr. 1!)11. Brit. Antarct. Exp., Biol., 2, pt. 4, p. 51, pi. IV,
Hgs. 3-10. and pi. VIII, tigs. 1-6.

Ambulacrum III not sunken ; apical system anterior ;

peripetalous faseiole. especially anteriorly, nearly or quite

reaches ambitus.

51 specimens, of which 45 are from Cape Adare. 20-24 fms.

{Southern Cross); of the rest. 3 are from Winter Quarters.

20 fms. {Discovery), 2 are from west of Coulman Island.

100 fms. [Discovery), and 1 is from Ross Sea, 140 fms..

Terra Nova 8t. 339. The Southern Cross and Discovery speci-

mens were labelled Hemiaster cavernosus.

The Cai:)e Adare specimens range in length from 12 to

59 mm. ; the largest is 53 mm. wide but only 27 mm. high
;

they are mostly males ; one, 42 mm. long, has 4 normal
genital pores ; the peripetalous faseiole is often very indis-

tinct and even wanting anteriorly. Two sjoecimens are notice-

ably different from the others ; one of these is 39 x 35 x 19 mm.,
dark brown in colour, but spotted with black ; the other, a

trifle smaller, has the test very light browTi, although the

spines are dark brown. The Terra Noi^a specimen is very
light coloured. Most of the 3'oung specimens from Cape
Adare are yellow-brown ; one of them is remarkable in that

the lateroanal faseiole is complete, as in Tripylus. Among the

Discovery material is a fragment, the anterior end of a test,

which is GO mm. \\\(\i\ indicating a specimen about 67 mm.
long.

10. BRISASTER.

Gray, 1855. Cat. Rec. Ech. Brit. Mus., p. 61.

Type, Brissus fragilis Diiben and Koren, 1846. Arch.
Skand., 1, p. 439.

Test low, apex posterior
;

genital pores 3
;
posterior petals

relatively short
;

petals II and IV at first little divergent,

then becoming more so, and at tip markedly curved outward.

1. Brisaster fragilis,

Brissus fragilis Diiben and Koren, 1846. Arch. iSkaiid., 1, p. 439.

Sckizaster {Brisaster) fragilis Gray, 1855. Cat. Rec. Ech. Brit.

Mus., p. 61. Mortensen, 1907. Ifigolf Ech., pt. 2, pi. I,

figs. 6 and 7.
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Latcroaiial fasciolc coinplfte (raroly intciru])lo(l) ; aiiibu-

lacial IJl iiiodcraU'ly wide ; width of antcri(jr t-nd of petal 111

about oiu'-tliinl its Icugtli ; other petals narrow and not

truneate.

63 speciiiK'ii.s from the following localities : Greenland,

410 fms. ; north-eastern America ; Gulf of St. Lawrence,

200 fms. ; off Martha's Vineyard. 250 fms. ; off Delaware
Bay, 107 fms. ; Varanger Fjord, 125-154 fms. ; Fiiimark :

Norway; Trondhjem Fjord, 150-300 fms.; Cape of (iood

Hope ; Challenger St. 142. Cape of Good Hope. 150 fms..

sand. One of the Cape of Good Hope specimens was labelled

Echinocardi mil

.

There are some very fine specimens from Norway, the

American coast, and the Caj^e ; the absence of this species

from the eastern Atlantic Ocean makes its distribution quite

extraordinary, although several other European Echinoderms
are found at the Cai^e. An example from the Varanger Fjortl

is 67 mm. long by 60 mm. wide.

2. Brisaster kerguelenensis.

H. L. Clark, I'.UT. Mem. M.C.Z.. 46, p. 184. pi. CLIV. figs.

15-17.

Lateroanal fasciole reduced or wanting ; petals I and V
usually about one-third of II and IV ; vertical diameter often

less than one-half length ; sternum nearly 3 times as long

as wide.

7 specimens from Kerguelen, Challenger St. 149 g, off London
River. 110 fms.; labelled Schhaster philippii, but published

in Challenger Report as *S'. inoseleyi.

The largest perfect specimen is 59x52x31 mm., but the

fragment of an anterior half, which is 58 mm. across, indicates

a specimen 65-66 mm. long.

3. Brisaster latifrons.

tichizaster latifron.i A. Agassiz, 1898. Bull. M.C.Z.. 32, p. 81.

Schizaster (Brisaster) latifrons Mortensen, 1907. I iigolf Ech.. pt. 2,

p. 123. A. Agassiz, 1881. Challenger Ech.. pi. XXXVI,
figs. 1-3 (as Schizaster ventricosus).

Lateroanal fasciole reduced or wanting ; sternum not twice

as long as wide
;
petal III very wide, one-third to one-half its

own length ; vertical diameter about half length or less.

10 specimens, of which 1 is bare, from Korean coast ; Japan,
Challenger St. 232, 345 fms., sandy mud ; Sagami Sea,
35° 10' N.. 139° 44' E. The Sagami Sea specimens were
labelled Schizaster japonicus, and the others S. ventricosus.

The Sagami Sea specimens are unusually dark brown, but
are not otherwise notable.
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4. Brisaster moseleyi.

Schizasler moseleyi A. Agassiz, 1881. CJuilUivjer Ech., p. 203,

pi. XXXVI, ttgs. 14-16.

Schizasier (Brisaster) tnoselei/i Mortensen, 1907. /wgroZ/Ech., pt. 2,

p. 123.

Lateroanal fasciole reduced ; test high, vertical diameter

often much more than half horizontal ; petal III narrow, its

width about one-fourth its length.

30 specimens from the ('hallenger collection, from the west

coast of Chile : St. 30.5, 120 fms., mud ; St. 309, 40-140 fms.,

mud; St. 310, 400 fms., mud; St. 311, 245 fms.. mud. A
specimen labelled ' Schizasier philippii. Tongatabu ' illus-

trates the danger of a misplaced label ; it is doubtless from
Chile. The specimen listecl in the Challenger Report as from
St. 146 is crushed and hopelessly unidentifiable, but it is safe

to say it is not B. moseleyi. Nearly all the specimens were

labelled Schizasier philippii, though published in the Challenger

Report as S. moseleyi.

This is a good series of young and adult specimens of this

characteristic Chilian species. The best are those from
St. 311 ; these measure from 38x35x21 mm. to 56x52x
32 mm. ; they are a fine red-brown with a distinctly purple

cast.

11. HYPSELASTER.

H. L. Clark, 1917. Mem. M.C.Z., 46, p. 185.

Type, Schizasier (Periasfer) limicoJa A. Agassiz, 1878. Bull.

M.C'.Z., 5, p. 193.

Test high ; only 2 genital pores ; lateroanal fasciole in-

complete or wanting
;

petals more or less sunken.

1. Hypselaster fragilis. Plate XI, figs. 1-3.

Periasfer fragilis A. Agassiz and Clark, 1907. Bull. M.C.Z.. 51,

p. 138.

Hypselaster fragilis H. L. Clark, 1917. Mem. M.C.Z., 46, p. 189.

Test highest posteriorly ; apical system a little excentric

anteriorly
;

petaloid area small
;

petals rather considerably

sunken.

2 specimens from Challenger St. 188, western end of Torres

Strait (Arafura Sea), 28 fms., mud, labelled Periaster limicola,

and from Cape York (Jukes).

As H. fragilis was described from a very immature specimen,

it is with some hesitation that I assign these individuals to

that species. The Challenger specimen (the one figured) is

40 mm. long by 36 mm. wide ; anteriorly it is 23 mm. high

but posteriorly it is 27. Ambulacrum III is quite deeply

depressed dorsally, but not at all at ambitus. The abactinal

system is a trifle anterior to centre. There are only faint

traces of a fasciole below the perij)roct. The colour is nearly
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white, but the specimen is jirobably more or less bleached. On
the whole it seems to me quite probable that this is the adult

of //. fragilis, even though the type of that species was taken
at a much greater dei)th. This is one of the two specimens
that Mortensen (1907, Inyolf Ech., pt. 2, p. 108) was inclined

to identify as Schizaster jukesii.

The Cape York s])ecimen is much larger, 00 mm. long by
•')2 mm. wid(^ ; the posterior end is 42 mm. high, but the anterior

is only 30 mm. The abactinal system is central. Ambu-
lacrum III is deeply depressed (6 mm. or more) on the dorsal

surface and about 2 mm. at ambitus, very much as in Brisaster.

There is no fasciole below periproct. Colour nearly white, but
no doubt more or less bleached. The specimen came into the

collection in 1846. The differences between this individual

and that from 8t. 188 ma}^ easily be explained as growth
changes, but I doubt whether they are specifically identical.

12. OVA.

Gray, 1825. Ann. Phil., 26, p. 431.

Tvix", Spafangus cnnaliferus Lamarck, 1816. Anim. s.

Vert., 3, p. 31.

Lateroanal fasciole complete, distinct
;

genital pores 2
;

petals, especially III, sunken ; ambulacral pores in III in

a double series.

1. Ova canalifera.

SpnlcDU/iis mnnliferus Lamarck. 1816. Anim. s. Vert., 3, p. 31.

Orn canalifera Gray. 1825. Ann. Phil., 26, p. 431. A. Agas.siz.

1873.
' Rev. Ech., pt. 3, pis. XXIII a, figs. 1-3, pi. XXXIII,

fig. 7 (as fichizasler canaliferus).

Large ; test rather high ; ambulacrum III deeply sunken
anteriorly as well as abactinally ;

posterior petals small.

12 specimens, of which 1 is without locality. Localities

represented are : Mediterranean ; Sicily ; Naples ; Cape of

Good Hope, near Bird Island, 29 fms. The Cape specimens
are labelled Schizaster fragilis. '

The specimens from the Mediterranean region are all small

and afford no comparison with the huge ones from the Cape.

Of these, one is 90 x 74 x 55 mm. and the other is 100 x 79 x

61 mm. Mortensen has examined them and considers (1907,

Ingolf Ech., pt. 2, i>. 116) them a species distinct from
8. canaliferus, but initil they can be compared with specimens
of at least fully adult size from the Mediterranean they do not
require a new name. jMortensen refers to them as ' almost
naked ', but the larger is well covered with spines ; both are

badly discoloured by iron rust.
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13. SCfflZASTER.

Agassiz, 1836. Mem. Hoc. ,Sc-i. Nat. Nciiclultcl, 1, p. 185.

Type, Schizaster studeri Agassiz, 1836. Mem. Soc. Sci. Nat.
Neuchatel, 1. p. 185.

Similar to Ova, but ambulacral pores in petal III in a single

series on each side.

1. Schizaster edwardsi.

Cotteau, 1889. Bull. Soc. Zool. France, 14, p. 341. Compte-
rendu Congres Internat. Zool., pi. Ill, figs. 7-12.

Petal III very wide
;

posterior petals oval, the width half

the length or more, strongly divergent.

4 specimens, bare tests, from Lagos, labelled S. canaliferus.

These are very fine specimens, 44 x 39 x 32 mm. to 52 x 47 x

37 mm., and seem to confirm the validity of the species.

Compared witli S. lacunosus of tlie same size, it may be noted
that tlie colour is grey, not bro^^ii or brownisli. More impor-
tant are the differences in the joetals ; in S. edwardsi the

unjjaired petal (III) is 9-10 mm. wide, but in S. lacunosus it

is only 7-8 mm. In S. edwardsi petals I and V are 9-10 mm.
long by 5 mm. wide, oval in form, but in *S'. lacunosus they are

9 mm. long x 3-5 mm. wide, long elliptical in form.

2. Schizaster lacunosus.

Echinits lacunosus Linne. 1758. Sys. Nat., ed. 10, p. 665.

SchizaMerlacunosus Loven, 1887. Bih. Svensk. Vet.-Akad. Handl.,
13 (4), No. 5, p. 168. A. Agassiz, 1881. Challenger Ech.,

pi. XXXVI, figs. 8-13 (as S. japonkus).

Ambulacrum III wide, but narrower than in *S'. edwardsi
;

posterior petals longer and less divergent ; sternum broad,

its posterior width about two-thirds of its length.

10 specimens, of which 2 are bare and 2 have no locality

labels. Localities represented are : Maldive Lslands, Miilaku
{Gardiner) ; China, Chusan Archipelago ; Japan ; Kobe ; off

Yokohama, Challenger St. 233 b, 15 fms., mud. The specimen
from China was labelled Echinocardimn ; most of the others

were named S. japonicus.

This is a fairly good series, the 2 specimens from Kobe
being fine ; the larger measures 48 x42 x34 mm.

14. MOIROPSIS.

A. Agassiz, 1881. Challenger Ech., p. 205.

Type, Schizaster claudicans A. Agassiz, 1879. Proc. Amer.
Acad., 14, p. 211.

Poripetalous fasciole follows closeh' the margins of petals II

and IV ; all petals very deeply sunken ; lateroanal fasciole

well marlved ; genital pores 2 ; petals II and IV longer and
wider than III.^
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1. Moiropsis claudicans.

>Sc/ii-.'isfi r cltiiiili.'iiix A. A;^assiz. ]S7!>. Pmc. Amor. Ac-ad., 14,

p. 211.

Moiropsis (id 11(1icd IIS A. Agassiz, 1881. < 'liallcinjer Ech., p. 205;
pi. XXXVl. fiKs. 4 7.

Test very wide and high, the posterior end of aetinal surfaee

projects somewhat, so that the rear end of test is somewhat
concave

;
petaloid area small.

One .specimen from (Hidlhiigci- St. 192, near the Kei Islands,

129 fins., mud.

This is the unique liolotype of this remarkable sea-urchin,

and fortunately is in fine condition.

15. MOIRA.

A. Agas.siz, 1872. Rev. Ech., pt. 1. p. 146.

Spatangus atropos Lamarck, 181(3. Anim. s. Vert.. 3, p. 32.

Peripetalous fasciole follows closely the margins f)f petals II

and IV, which are not longer and wider than III
;

petals sf)

deeply sunken as to be enterable only through narrow slits.

1. Moira atropos.

tSpnldiujiis atropos Lamarck, 1816. Anim. s. Vert., 3, p. 32.

Moim atropos A. Agassiz, 1872. Rev. Ecli.. pt. 1, p. 146,

pi. XXIII.

Interambulacra 2 and 3 within the peripetalous fasciole.

considerably and abruptly depressed
;

]30sterior end of test

nearly or quite vertical
;

phyllodes small and aetinal ambu-
lacra narrow' and not very bare.

14 specimens, of wliich 2 are bare and 3 have no locality

labels. Localities represented are : North Carolina, Beaufort ;

South Carolina. Charleston ; Texas ; ^^'est Indies ; St.

Thomas.

Most of these specimens are in poor condition, but the one
from St. Thomas is fine. The specimen labelled " West Indies

'

is remarkably wide and flat, 40 mm. long, by 34 wide, and only
23 mm. high.

2. Moira stygia.

Mocra sh/gia A. Agassiz, 1872. Bull. :\I.C.Z.. 3, p. 58.

Moira sti/gia A. Agassiz, 1872. Rev. Ech., pt. 1. p. 147. (Never
figured.

)

Interambulacra 2 and 3 within the peripetalous fasciole only
slightly and not abruptly depressed

;
posterior end of test

somewhat concave, its lower margin projecting further

aborally than its upper portion.

7 specimens, of which 3 have no locality labels, but were
given by J. B. Jukes. Localities represented are : Suez ;

Red Sea ; Andaman Islands. The specimens without locality

P 2
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and that from the Andaman Islands were labelled 31. alropos,

and the best one from the Red Sea was named Schizaster

(jibberulus.

This is a very rare s]jecies. The Andaman Islands specimen
is very fine, 34 mm. long on the oral surface and 32o mm.
abactinally, 26 mm. wide at tips of anterior i:)etals and 20 mm.
across tips of jiosterior pair, and 26 mm. high. The largest

specimen is one of those presented by J. B. Jukes ; it is 45
(or 43) mm. long, 34 (or 26) mm. wide, and 33-5 mm. high.

Probably these Jukes specimens came from the coast of

Queensland, for most of his material is from that region.

Moreover in 1913 I saw some Moiras, apparently this species,

from the Queensland coast, in the Brisbane Museum.

Family 5. SPATANGIDAE, Gray.

Peristome transversely elongated ; some or all of the

ambulacra more or less petaloid, or more or less sunken, or

both ; subanal fasciole present.

This large family is well represented by nearly a tliousand

specimens of more than forty species. Most of these are well

known, but one proves to be new to science.

1. BRISSOPSIS.'

Agassiz and Desor, 1847. Ann. Sci. Nat. (3), 8, p. 14.

Type, Brissus hjrifer Forbes, 1S41. British Starfishes,

p. 187.

No internal fasciole, but a well-marked perijietalous fasciole

is present, a single band throughout its course
;

jDetals well

formed ; ambulacrum III more or less distinctly sunken and
petaloid dorsally ; petals I and V often the shortest.

1. Brissopsis alta.

Mortensen. 1907. Ingolf Ech.. pt. 2, p. 1;>9, pi. III. fiffs. 5. 8,

0, 13, 16.

Posterior petals divergent ; test more or less globular,

truncate posteriorly ; apical system and peristome anterior.

3 specimens from Blake St. 40, Gidf of Mexico, 118 fms.,

labelled Periaster limicola.

These are fine examples of this interesting species, from the

station where the Blake found it abundant in company A\'ith

Hi/pselasfer limicolus, which it superficially resembles to an
extraordinary degree. It is not altogether unlikely that it is

a hybrid between Hypselaster and Brissopsis.

' One specimen labelled ^Brissopsis mariiciscann. Martiques, Mediter-

ranean' is in fragments and quite unidentifiable.
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2. Brissopsis atlantica.

.MorU-nsi'ii, VMl. Imjulf E^:h., pt. 2. p. IGO, pi. Ill, tigs. (i. JO, 17.

Posterior petals more or less merged proxinially
;

petaloid

area about two-thirds of test length ; anterior petals ascend-

ing
;
posterior end of test oblique, so that periproct is more

or less dorsal.

] specimen from Blake St. 341. otf oastoiii coast of United
.States, 1,241 fms., labelled JJ. li/rifcni.

This is a good typical example ; tlie validity of this species

is none too certain.

3. Brissopsis luzonica.

Khinia luzonica Gray, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 133.

Brisso2)sis luzonica A. Agassiz, 1872. Rev. Ech., pt. 1, p. 1)5.

H. L. Clark, 1917. Mem. M.C.Z., 46, pi. CLV, tigs. 2 and 3.

Posterior petals more or less merged proxinially
;

petaloitl

area about two-thirds of test length ; anterior petals ascending,

tliverging but little ;
posterior end of test truncate, so peri-

proct is not visible from above.

20 specimens, cliietly from the following Challewjiir stations :

Tahiti Harbour, 20 fms. ; St. 168, off eastern New Zealand,

1,100 fms., grey ooze; St. 188, west end of Torres Strait

(Arafura Sea), 28 fms.. mud ; St. 11)1, near Kei Islands,

800 fms., mud ; St. 203, Philippine Islands, 12-20 fms.,

mud ; St. 232, off soutli-eastern Japan, 345 fms., sandy mud.
There are also sjjecimens from Zanzibar, 10 fms. (Crosdand),

and ' Flinders, Clairmont ', sand and mud (Aleii), labelled

Echinoca rdi um a u strale.

Some of these are ver}- young and others are fragments
;

hence the identification is not beyond question, The species

has a very fragile test and jjcrfect adult specimens are rela-

tively rare.

4. Brissopsis lyrifera.

Britisiis lijrifcr Forbes, 1841. Brit. Starfishes, p. 187.

Brissopsis li/rifem Agassiz and Desor, 1847. Ann. Sci. Nat. (3),

8, p. 14. 'Mortensen, 1907. Ingolf Ech., pt. 2, pi. Ill, figs. 3,

12, 18, 20-23.

Posterior petals divergent ; test truncate posteriorly, so

that ]ieriproet is scarcely visible from above
;
petals I and V

shorter than II and IV ; test more or less flattened ; abactinal

system more or less flattened.

Ill specimens, of which 1 is bare and 1 is without locality

label. Localities represented are : Norway ; Dogger Bank ;

Scotland, west coast ; Upper Loch Torridon, 30—40 fms. ;

Loch Dulch, 60 fms. ; Loch Hourn, 70 fms. ; Lower Loch
Fyne, 80 fms. ; between Great Cumbrae and \\'cmyss tiround

;

between Cumbrae and Arran, 90 fms., mud ; Kilbrennan
Soimd, 10-45 fms. ; Kilbrennan Sound, west of Brown Point,

10-15 fms. ; mouth of Kilbrennan Sound, 22 fms. : between
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Sanda Island and Ailsa Crag ; Irish Fisheries Board St.

S.R. 755, west from Dingle Bay. 92-100 fms., fine sand ;

Atlantic Ocean ; Bay of Biscay, 20-80 fms. ; Mediterranean

Sea ; South Africa, Challenger St. 141, 98 fms., sand and
gravel ; St. 142, l.")0 fms., sand ; Cape of Good Hope ; Simon s

Bay, 5 18 fms. ; fiO miles west of Cape Town. 100 fms. ; off

Cape Hangklip, 105 fms. ; off Struis Point, 42-48 fms. Many
from the Cape of Good Hope were labelled Echinocardium

UHStraU.

This is a very tine series, almost as representative of South

Afriea as of Scotland. A specimen from Simon's Bay has the

anterior petals very divergent, but it is only lo mm. long, and

is too young to be considered anything more than an interesting

variant. The si^ecimens from off vStruis Point are very fine,

the largest measuring 70 x 60 x 39 mm., but one from the west

coast of Scotland is 75 x 62 x 42 mm. The specimen from the

Mediterranean is labelled " Meialla yg.' ; it is only 25 x 19 x

14 mm., and perhaps might as correctly be called B. atlantka,

but it seems more probable that it is B. hjrijera.

2. PLAGIOBRISSUS.

Pomel, 1883. Class. Meth. Eeh., p. 2!).

Tx'pe, Spatangus pectoralis Lamarck, 1816 =Echiiiu,s gmndis

Gmelin, 1788. Linne's Sys. Nat., ed. 13, 1, pt. 6, p. 3200.

Test wide and low ; a distinct anal fasciole present on each

side of periproct ; big inimary tubercles present within

pcripetalous fasciole in interambulacra 1 antl 4, and some-

times in 2, 3, and 5.

1. Plagiobrissus grandis.

Echinus qraiuHs Gmelin, 1788. Linne's Sys. Nat., ed. 13, 1, pt. 6,

p. 3200.

Plagiobrissus grandis H. L. Clark, 1917. Mem. M.C.Z., 46, p. 207.

A. Agassiz, 1872. Rev. Ech., pt. 1, pi. XXI, figs. 4 and 5 (as

Melalia j)ectornlis).

Test very large with big primary tubercles in dorsal parts

of interambulacra 1,2, 3, and 4
;
peristome squarish, rarely

more than twice as wide as long.

8 specimens, of which 3 are bare and 1 has no locality label.

Localities represented are : West Indies ; Bahamas ; Nassau ;

Dominica ; Brazil, off Bahia {ChnlUnger).

The Challenger material consists of two small fragments. The
other specimens arc typical examijles of this handsome and
unmistakable Spatangoid.

3. METALIA.

Gray, 1855. Cat. Rec. Ech. Brit. Mus., p. 51.

Type, Spatangus siernalis Lamarck, 1816. Anim. s. Vert.,

3, p. 31.



SPATANGIDAE 215

Tost big, wi(U> and high ; an anal fasciolc i)rc.sent on each

side of periijroct ; no big primary tubercles within the peri-

])etalou.s fasciole.

1. Metalia dicrana.

H. L. Clark, I'.llT. Mvm. :\[.C.Z., 46, ]). 211, j)!. CLX, ligs. 1-4.

Ajjieal system anterior : petals I and V not at all confluent
;

vertical diameter more than half test length ; sternum with
2 jjoints, 3-5 mm. apart, where it meets subanal fasciole.

5 specimens, of which 4 are bare and 1 has no locality label.

Localities represented are : Luzon ; .Samoa ; coast of Savaii.

All arc labelled Metalia uteriutlis.

This well-marked species ^^•as described from 3 siiccimens

in the Museum of Comparative Zoology, from the Philippines,

the Pelew Islands, and Fiji ; the present material extends the

range to Samoa. One of the Samoan specimens is a trifle

larger than the largest of the original trio ; it measures
03x57x38 mm. The si:)eeimen from Savaii has the test

reddish-orange, although the spines are white, which suggests

that the species may be in life more brightly coloured than is

usual among Si)atangoids.

2. Metalia latissima sp. n. Pl.vtks XI, fig. 7 and XII, figs. 1

and 2.

Test very wide and high, 90 mm. long, SO mm. wide across

middle of postei'ior petals, and 54 mm. high in the posterior

third ; at middle the test is a trifle narrower and lower.

The width is thus 0-96 of length and the height is 0-60.

Apical system about 34 mm. from anterior end, but its com-
ponent plat<"s are gone. Ambulacrum III narrow, but depressed
with atljoining margins of inteiambulacra, especially at

ambitus, so that there is a broad deep notch there. Petals I

and V about 40 mm. long by 10 wide, Avith some 28 pore-

pairs, not at all confluent, but even at apical system fully

3 mm. apart. Petals II and IV 35 x 10 mm., with about
23 pore-pairs, markedly divergent, the angle between them
being about 135""-140°. Interambulacrum 5 not depressed

below apical system and interambulacra 1 and 4, but elevated

like the adjoining interambulacra, as high 25 mm. behind
apical system as they are 10 mm. from it on each side.

Peripetalous fasciole very broad, especially in interambu-
lacrum 5, not very sinuous. Subanal fasciole also broad and
distinct. Anal fasciole ver}' distinct though narrow. On each
side of subanal plastron are 6 large tube-feet within the

fasciole. Subanal plastron 34x25 mm., measured to include

fasciole ; 29 x 22 mm. if measured within fasciole. Periproctal

region vertically truncate or slightly inclined outward, so that

subanal plastron projects distinctly bcAond periproct ; hence
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the latter is wholly hidden from below. Periproct 13 mm.
high by 8 mm. wide. Peristome 6 mm. long by 13 mm. wide,

Avith the broad labrum projecting very little. Tubereled part

of sternum about 50 x 27 nun. Rear of sternum with a single

point as in 31. sternalis.

Test perfcetly bare, without a spine or pedicellaria, of

a dirty yellowish colour.

India, Tuticorin. One specimen, labelled M. atcrnulis.

Possibly this is an extreme variant of 31. sternalis, but the

differences in i)etals, peristome, sternum, and subanal plastron

are as great as is the difference in form, and I do not think

they can be regarded as merely correlative.

8. Metalia spatagus.

Echinus spatagus Linnc, 1758. Sys. Nat., ed. 10, p. 665.

Metalia spatagus Loven, 1887. Bih. Svensk. Vet.-Akad. Handl.,

13 (4), No. 5, p. 162. A. Agassiz, 1873. Rev. Ech., pt. 3,

pi. XXI b, ligs. 8 and 9 (as Metalia maculosa).

Petals I and V not at all confluent
;

primary tubercles

l^resent at ])roximal, dorsal end of interambulacrum 5 ;

vertical diameter usually less than half test length ; sternum

with a single median point where it meets subanal fasciole.

9 specimens from Gulf of Suez ; Red Sea, .Suez ; Aden

;

Rotuma (Gardiner) ; Samoa. The .specimen from Rotuma
was labelled Brissus unicolor ; all the others were named
M. sternalis.

An example from Samoa is very large, measuring 102 x 92 x

52 mm. ; most are small and those from tSuez are so Aoung
as to be very perplexing. In one, 26 x22 x 13 mm., the anal

fasciole is hard to see,but was detected when the test was dry ;

the other, which is IS x 13 x 10 mm., seems to have no anal

fasciole at all. Apparently the anal fasciole is very late in

appearing, so that these very young individuals do not seem
to be Metalia.s at all.

4. Metalia sternalis.

Spatangus sternalis Lamarck, 1816. Anim. s. Vert., 3, p. 31.

Brissus (Metalia) sternalis Gray, 1855. Cat. Rec. Ech. Brit. Mus.,

p. 51. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XXI a, tigs. 4

and 5, pi. XXI c, tigs. 5-9.

Anterior position of apical system marked
;

petals I and V
more or less confluent proximally, so that there are no 2:)rimary

tubercles at proximal, dorsal end of interambulacrum 5 ; size

often very large.

19 specimens, of which 5 are bare and 2 are without locality

labels. Localities represented are : Mavuitius ; Amirantes ;

Andaman Islands ; Singapore ; north-eastern Australia

;

Pacitic Ocean; Kingsmill (= Gilbert) Islands. Of the

Mauritius specimens 2 very tine ones were labelled Brissus

unicolor.
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111 this series are several of the finest speeiiiiens 1 liave ever

seen. One from Mauritius is 182 mm. long by 100 mm. Avidc

antl 110 mm. high ; a bare test without locality is 3 mm. longer

and of the same width, but is only 101 mm. high. A very

small s])eeimen from the Gilbert Islands is 30x28x20 mm.
The s2)eeimen from the Andaman Islands is remarkable for

its retention of colour ; the test is quite orange-red ;
many

spines are white throughout, but many arc oi'ange-red, white

at the tij).

5. Metalia townsendi.

Eobri.-!.-<iis townsendi Eell, 1!)()4. Ami. Mag. Nat. Hist. (7), 13,

p. 236.

Metalia townaendi H. L. Clark. I'JIT. Mem. M.C.Z., 46, p. -'13.

(No figures have been publi-slied.)

Aj)ical system subeentral or slightly anterior ; test about
half as high as long, its width about 0-80 length.

8 specimens from Persian Gulf, Oman (Toicnseud).

These are the types of this unquestionabl}' valid sjjecies.

The ]Josition of the apical system is not sufficiently important
to maintain the genus Eobrissus. The apical system is not
central ; in ev^ery specimen it is anterior, and in one 52 mm.
long it is 4 mm. in front of the centre. The difference between
this species and other Metalias is one of degree. The speci-

mens range from 38 x 31 x 19 mm. to (30 x -49 x 29 mm.

4. RHYNOBRISSUS.

A. Agassiz, 1872. Bull. M.C.Z., 3, p. 18.

Tvpe, Rhynobrissus pyramidalis A. Agassiz. 1872. Bull.

M.C.Z., 3, p. 18.

Ambulacrum III not at all diiferentiated abactinally,

perfectly flush with adjoining interambulacra
;

peripetalous

faseiole 2)resent but no internal fasciole ; subanal plastron

projecting downward or backward more or less considerably.

1. Rhynobrissus hemiasteroides.

A. Agassiz, ]87!t. Proe. Amcr. Acad., 14, p. 211. 1881, Chalkiujcr

Ech., pi. XXXV b, figs. 12-15.

Test highest at apical system near anterior end, but posterior

eiul about as high ; ambitus elliptical ; subanal plastron

projecting posteriorly, but not to an extraordinary degree.

1 specimen from Taliiti Harbour (Challen.ger).

This is the holotype and measures 35 mm. in length ; the

width is 30 mm. and the height 20. In 1918 this siJccies was
found by Mr. D. Thaanum to be quite common near Lahaina,

Maui, in the Hawaiian Islands, in 5-30 fms. Previously

it was known only from Tahiti and from JNloreton Bay,
Queensland.
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2. Rhynobrissus pyramidalis.

A. Agassiz, 1S72. Bull. M.C.Z., 3, p. 58. 1881, Rev. Ecli., pt. 3,

pi. XXIII a. ligs. 4-6.

Test highest posterior to ajiical system and sloping thence
to anterior margin ; ambitus rounded pentangidar ; subanal
plastron projecting backward beyond periproct.

1 specimen from India, Tuticorin. There is also, under this

name, a small Spatangoid, 16 X 13 X 10 mm., from Holo-
thuria Bank, 24 fnis., which is too young for determination.

Apparently this is a very rare species ; the specimen from
Tuticoiin considerably extends its range to the westward.
This is a small but fine specimen, 38x32x25 mm., light

brown in colour, but with most of the spines white ; there is

no trace of the purple colour which is so marked in the

holotyjje.

5. BRISSUS.

Leske, 1778. Add. ad Klein, p. xx.

Type, Spaiaiujus brissus unicolor Leske, 1778. Add. ad
Klein, p. xx.

Peripetalous tasciole present, but no internal and no anal

fascioles
;
petals well formed and depressed ; subanal fasciolo

complete, siuTounding a distinct subanal plastron.

1. Brissus brissus.

ISpataMjtifi hrissiifi (var. unicolor) Leske, 1778. Add. ad Klein,

pp. XX, 182.

Briesus brissus H. L. Clark, 1917. Mem. M.C.Z., 40, p. 218.

A. Agassiz, 1872. Rev. Ech., pt. 1, pi. XXII, tigs. 1 and 2.

Test nearly or quite truncate posteriorly, not overhanging
;

interambulacrum 5 little or not at all carinate dorsally.

33 specinaens, of which 10 are bare and 3 are without locality

labels. Localities represented are : Mediterranean ; Malta ;

Naples ; Cape Verde ; Madeira ; St. Helena ; Azores ; ^Xcst

Indies ; Cuba ; Jamaica. All were labelled B. unicolor.

This is an excellent series of a Spatangoid with an unusual
distribution ; from Malta to Jamaica, from the Azores to

St. Helena. One of the specimens from Malta is notable for

its large size, 135 x 100 x 65 mm.

2. Brissus damesi.

A. Agassiz, 1881. Challcnrjcr Ecli., p. l'J7, i)l. XXX a, ligs. 15

and 16.

Genital pores 3 in genitals 1, 2 antl 4, none in 3 and 5
;

jDetaloid area small and anterior ; ambulacrum III not at all

depressed ;
j^etals II and IV at right angles to long axis of

test ; all 4 petals of equal length and with 13 or14 j^ore-pairs.
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A specimen from ChiiUcngcr St. 122, oH tlie coast of Brazil,

350 fms., mud. A small Spataiifioid bearing this name, from
Challeuyer St. 75, off Fayal, 450 fms., sand, is less than
10 mm. long, and has no petals and no genital pores.

Agassiz's account of these ,s])ccinicn,s is not clear, for ho

begins by a reference to ' small specimens, collectetl by the

Challenqer at St. 75, off Fayal '. He then refers to a " smaller
'

and a ' larger ' specimen, showing that he \\as dealing with two
only, and he gives the length of these as 9 mm. and 23 mm.
(or 22, in the cxjjlanation of pi. XXX a). This figure is

made from the larger s])ecimen, and most of his dcscri])tion

is based on that one, yet he makes no reference to the existence

of 3 genital i)ores, with none in genital 3. This striking

feature is also far from evident in the figure on pi. XXX a, but
examination with a lens sho\\s that the artist has dra\\n

definite pores in genitals 1, 2 and 4 and smaller dots, probably
not meant for i)ores, in genitals 3 and 5. In s])ite of the fact

that this larger specimen was not taken at St. 7o it must,
I think, be considered the type of B. damesi. Its length is

22, not 23, mm. ; the width is 1(5-5 mm. ; the height at apex
is 11 mm. and just behind the petals in interambulacrum 5 is

12-5 mm. The tips of the posterior petals are 10 mm. from
the rear end of the test. The test is nearh^ bare, but there

are a few ophicephalous pcdicellariae and one small triden-

tate ; the valves of the tritlentatc are narrow, somewhat
flattened, and in contact for nearly the entire length of the
blades. The colour of the specimen is a very light brownish
Avhite.

The number and position of the genital pores may well be
an individual peculiarity

;
possibly the number would have

been 4 had the sjjccimen groA\n a little larger. But the form
and position of the petals and the shape of the test furnish

good specific characters.

3. Brissus latecarinatus.

Spataiujus hrissun var. latccariiMlufi Lcskc, 1778. Atld. ad Klein,

p. 185.

Brinsun airinuiiis (Jrav, 1825. Ann. Phil., 26, ]i. 431. A. Ayassiz,

1873. Rev. Ecli", pt. 3, pi. XXI a, ligs. 13.
Brissus lalccaruMtus H. L. Clark, 1917. Mem. M.C.Z., 46, p. 219.

Test obliquely trancate posteriorly with periproct over-
hanging subanal plastron ; interambulacrum 5 markedly
carinatc dorsally, at least in adults.

35 specimens, of which 11 arc bare and 1 has no locality label.

Localities represented are : Ked Sea ; Mauritius ; Amirantes,
Eagle Islet ; Chagos Archipelago, Salomon Islands [Gardiner) ;

Madras ; Namyit Island Beach ; Philippine Islands

;

Japan ; Misaki ; Hawaiian Islands ; North Australia, Port
Essington ; Torres Straits, reef of Attagor ; Reef of Oomaga

;
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East Australia ; Great Barrier Reef, Raines Islet ; Samoa
There is also a specimen labelled ' Adelaide '. The speci-

mens from Japan arc labelled Brinsus agassiz'd ; those from

Attagor, Metalia pectoralis, and those from Madras, Hawaii,

Oomaga, and Raines Islet, Brissus iinicolor.

This series shows the great diversity in form, appearance of

petals and shape of subanal plastron that the species is well

known to exhibit. The 4 specimens from Japan are very dark

brown, but I have seen specimens equally dark from other

localities ; the subanal plastron is low and angular, but

specimens from other localities show a similar form, and this

is a very variable character ; thus B. agassizii cannot be

maintained.
The s])ecimen labelled ' Adelaide ' is very small, 21 by

17 mm., but the identification is probably correct and the

locality A\Tong. One of the specimens from Port Essington

is 32 mm. long and 22 mm. wide ; the width is thus less than

0-70 of length ; this is the narrowest specimen I have seen.

One A\ithout locality. 118 x 100 x 51) mm., is the widest I have

seen, the width being almost 0-85 of the length.

6. MEOMA.
(iray, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 132.

Type, Meoma grandis Grav, 1851. Ann. Mag. Nat. Hist.

(2),'7, p. 132.

Test large antl heavy, with conspicuous jx-tals except in

ambulacrum III, a well-marked peri])etalous fasciole, no

interior or anal fascioles and subanal fasciole imix^rfect,

incomplete dorsally, so there is no well-marked subanal

plastron.

1. Meoma grandis.

Gray, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 132. 1855, Cat. Rec.

Ech. Brit. Mus., pi. V, fig. 2. A. Agassiz, 1873. Rev. Ech.,

pt. 3, pi. XXXIV, figs. 1 and 2.

Colour deep blackish-brown, little affected by method of

preservation.

5 specimens, of which 3 are bare, 1 is without locality label,

1 is from Acapulco, 1 from Gulf of California and 2 are

labelled ' Australia '.

2. Meoma ventricosa.

iSpatanyus rtutriconu.'i Lamarck, 1816. Anim. s. Vert., 3, p. 2'J.

Meoma ventricosa Liithen, 1864. Vid. Mcdd. f. 1863, p. 120.

A. Agassiz, 1872. Rev. Ech., pt. 2, pi. XX, lig. 8, pi. XXII,
tigs. 3 and 4.

Colour reddish or yellowish-brown, becoming dingy on

drying.
4 specimens from the Bahama Islands.
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One of thes(^ is, I think, nuuh the largest individual of

Meoma yet reeorded. It is I8S mm. long, 158 mm. A\ide, and
100 mm. high ; the height is relatively greater than usual, the
width about normal.

7. CIONOBRISSUS.

A. Aga.s.siz, 1870. I'lor. Ainer. Acad., 14, p. 206.

Type, Cionobrissus rerinctus A. Agassiz. 1879. Proo. Amer.
Acad., 14, p. 206.

Peripetalous faseiole present, but no internal or anal
fascioles ; posterior end of test projecting as a subanal snout,

encircled b}' the subanal faseiole.

1. Cionobrissus regularis sp. nov. Plate X, figs. 6 and 7.

Test wide, rather low, the posterior end projecting con-
spicuously below the periproct : length from ambitus in

ambulacrum III straight through to periproct 37 mm. ; from
same to tip of subanal snout somewhat over 40 mm. ; width,
33 mm. ; height, 22 mm. Peripetalous faseiole well marked.
Abactinal system anterior, only 11 mm. from anterior margin

;

genital pores 4 ; ambulacrum III not petaloid and scarcely

at all sunken
;
petals I and V 17 mm. long by 3-5 wide, ^\\\\\

about 27 jjore-pairs on each side
;

jietals II and IV 11 mm. by
3-25, with about 22 pore-pairs on each side. Actinal surface

mostly missing, but labrum is 14 mm. from anterior margin
and peristome is 7 ram. by 4. Subanal snout conspicuous,
surrounded by the conspicuous faseiole ; measured from the
outer margin of faseiole the subanal plastron is 12 mm. high
and 15 mm. wide.

Pedicellariae not abundant, but 3 different forms were
found ; on the abactinal side anteriorly were a few triden-

tates, on the remains of the sternum some small globiferous.

and on the jjeriproct some larger globiferous ones. The tri-

dentate are not distinctive ; the head is about half as thick

at base as it is long, and the straight valves, which are some
0-30 mm. in length, are in contact for about one-half their

length. The small globiferous pedicellariae are suggestive of

Brissopsis, particularly of B. alfa (see Mortensen, 1907.

Ingolf Ech., pt. 2, pi. XVIII, figs. 27 and 29). but the crown
of projecting spicules on the stalk is close to the head and is

much more conspicuous, many of the projections being almost
as long as the valves (about 0-35 mm.). The larger globiferous

pedicellariae are similar, but the valves are 0-40-0-45 mm. long

and the blade is t\vice as long as the basal part.

Colour pale browii, nearly white, the fascioles darker.

Challenger St. 188, west end of Torres Straits (Arafnra Sea),

28 fms., mud. One specimen.

This interesting Spatangoid was labelled (and is recorded
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in the ChaUcnxjer Rc'ijort) as Metalia maculosa, but tlio absence
of an anal fascicle and the characteristic globiferous pedicol-

lariae .show that it is not a Metalia, and the projecting subanal
snout suggests Cionobrissus. Although this is apparently

a shallow-water form, and the other known species of Ciono-

brissus is from a depth of 800 fms., there are no important
differences and the similarities are striking. Unfortunately

the few pedicellariae that have been found in C. revindus are of

a simple tridentate form, and give no clue to the relationships

of the genus. C. revinchis has a somewhat higher test than
C. regularis. and its dark, rather greenish coloration is very

different ; in both species the test is fragile, but it is distinctly

less so in C. regularis than in C rerinctus.

2. Cionobrissus revinctus.

A. Agassiz, 1879. Proc. Amer. Acad., 14, p. 206. 1881, ChaUenqer
Ech., pi. XXIII.

Test rather high, the height more than three-fourths of the

width ; ambulacrum III deeply depressed, so that anterior

margin of test is conspicuously notched.

9 specimens from Challenger St. 191, near Kei Islands, 800 fms.,

mud.

Several of these cotypes are in fine condition, but most are

more or less broken.

8. PLETHOTAENIA.
H. L. Clark. 1917. iMem. M.C.Z., 46, p. 222.

Type, Macropneustes sjiatangoides A. Agassiz, 1S83. Blake

Ech., p. 64.

Test large, wide, deeply notched in fi'ont at ambulacrum
III with a peiipetalous fasciole which is double, triple, or even
multiple.

1. Plethotaenia spatangoides.

]\lncropneHf<tes spataiujoidea A. Agassiz, 1883. Blrde Ech., p. 64,

pi. XXVII.
Plethotaenia spatangoides H. L. Clark. 1917. Mom. M.C.Z., 46,

p. 222.

Abactinal system central or somewhat posterior
;
]ieristome

markedly anterior
;

primary tubercles present within the

])ei'ipetalous fasciole in all interambulacra.

1 specimen from Challenger St. 3.3. 435 fms.. mud.

This specimen is recorded in the Challenger Report as
' Spatangus purpureas ', from ' off Bermuda, 100 fms.', but

the label reads St. 33. It is a fine, large example of this rare

species, 87 mm. long, 80 mm. wide, and 41 mm. high ; the

colour is now pale brown. Mortensen (1907, Ingolf Ech.,

pt. 2, p. 128) has already noted that this specimen is a Macro-

2meusles and not a S2)alangus.
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9. LINOPNEUSTES.

A. Agassiz, 1881. L'hulhngtr Ecli., p. 1G7.

Type, Palaeopneustes murrayi A. Agassiz, 1879. Proc. Amor.
Acad., 14, p. 210.

Pairotl ambulacra, not pctaloid or depressed, or if somewhat
petaloid, wide open distally and not abruptly limited by
peripetalous fasciole.

1. Linopneustes longispinus.

Eupalctgtts hmyispinii.s A. Agassiz, 1878. Bull. M.(\Z., 5, p. 191.

Linopneustes longispinus A. Agassiz, 1880. J5ull. M.C.Z., 8, p. 82.

1883, Blake' Ech., pi. XIX, tig. 1, and pi. XX.

Peri])etalous faseiole truly marginal, far from tips of petals ;

lioriferous areas eonvei'ging distally.

1 specimen from Blnke St. 148, off St. Kitts, 208 fms., fine

sand, black specks.

This is an excellent example of a very fine species.

2. Linopneustes murrayi.

Pdliimpneusles tiiurrin/i A. Agassiz, 1870. Proc. Amcr. Acad., 14,

p. 210. 1881, Ciiallenger Ech.. pi. XXV.
Linopneustes murrayi A. Agassiz, 1881. Challenger Ech., p. 168.

Peripetalous fasciole well above margin near tips of petals ;

poriferous areas parallel or diverging ; apical system sub-
central or slightly anterior.

IS specimens and a fragment from the Challenger coll.:

St. 210, Philippine Islands. 375 fms., mud; St.' 232, off

Japan, 34.') fms., sandy mud. There is also a specimen
labelled Challenger St. 271 ; but this is an obvious bhuider,

as that station is in the eastern central Pacific at a depth of

2,425 fms. !

(Several of these specimens ai'e more or less bare and some
are considerably broken, but more than half are in fine

condition.

10. EUPATAGUS.
Agassiz and Dcsor, 1847. Ann. Sci. Nat. (3), 8, p. 0.

Type, Eupalagus ralenciennesii Agassiz and Desor, 1847.

Ann. Sci. Nat. (.3), 8, p. 9.

Petals short, well formed, flush, terminated by the peri-

petalous fasciole
;
posterior petals as wide near their rounded

tips as at middle ; ambulacrum III not at all depressed.

1. Eupatagus valenciennesii.

Agassiz and Dcsor, 1847. Ann. Sci. Nat. (3), 8, p. 0. A. Asassiz,

1873. Rev. Ech.. pt. 3, pi. XV a, figs. 3 and 4.

Test oval or elliptical in outline, quite flat
;
petals I and V

much longer than II and IV.
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42 specimens, of wliich 29 are bare and 13 have no locality

labels. Localities represented are : Port .Jackson ; off Port
.fackson, .30-35 fnis. (Chnlhiiger) ; Bass Straits, Flinders

Island ; Tasmania ; Port Dalrymple ; Victoria, Port Philip ;

South Aiistralia.

This is a notable series of a species that is represented in the

Museum of Comparative Zoology by but 4 old specimens, and
in the other collections that I have examined by none.

Although Ramsay (1885. Cat. Ech. Austral. Mus.', p. 36)

giv^es the range as " east and north coasts of Australia ', he
is mistaken, for there are no reliable records north of Port
Jackson, and the British Museum series shows that Tasmania
and south-eastern Australia are the home of Eupatagus.
The specimen listed in the Challenger Report from St. 188.

Arafura Sea, 28 fms., is not a Eupatagus, but a Breynia.

The finest specimens are from Tasmania, and the largest is

57 X 47 X 20 mm. Those from Port Dalrymple are said to have
been found " under stones ' on ' Shear Beacon Reef '. There
is considerable diversity in colour, but none are dark and there

are no bright tints ; the smaller specimens are as a rule white
and the larger are bro^\'nish-white, pale grey, or pale brown.

11. SPATANGUS.

O. F. Miiller. 1776. Zool. Dan. Prodr., p. 236 (printed Spatagvs).

Tvpe, Spafangus purpureus 0. F. Miiller, 1776. Zool. Dan.
Prodr., p. 236.

Peripetalous fasciole wanting ; sternum well developed,

much longer than wide, fully covered with tubercles ; at least

10 distal pore-jiairs developed in anterior series of petals II

and IV
; genital pores 4.

1. Spatangus capensis.

Duderlein, 1905. Zool. Anz., 28, p. 624. 1906. Valdlvln Ech.,

pi. XXXIII, tigs. 1 and 1 a.

Subanal plastron not nearly twice as wide as high ; primary
tubercles of dorsal side numerous, but not present in ambu-
lacra betA^'cen end of petal and ambitus ; subanal plastron

rather small, more or less ventral in position.

6 specimens from Cape of Good Hope ; I is from Challeiiger

St. 141, 98 fms., sand and gravel, and 1 from St. 142, 150 fms.,

sand ; 1 is from off Cape Seal, 80 fms. The others have no
definite localities. All were labelled S. raschii.

These are good typical specimens and add further evidence

in support of the validity of the species.

2. Spatangus pallidus.

H. L. Clark. 1908. Bull. M.C.Z., 51, p. 307. 1917, Mem. M.C.Z.,

46, pi. CLVII, figs. 1-4.

Primarv tubercles of dorsal side few. interambulacra I
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and 4, with 6-12 each ; sternum with conspicuous keel
;

subanal fascicle very wide ; colour greyish-lavender.

2 specimens from Japan, 35° 13' N., 139° 44' E., 60 fms.,

labelled Lovenia elongatn.

These are typical specimens, but they are small—only 32 and
47 mm. loner respectively.

3. Spatangus purpureus.

(). F. Miiller, 1776. Zool. Dan. Prod., p. 236. A. Agassiz, 1873.

Rev. Ech., pt. 3, pi. XIX c, figs. 5 and 6.

Primary tubercles numerous ; subanal ])lastron more than
twice as wide as high, with a re-entering angle on the upper
side.

1 20 specimens, of which 7 are bare and 1 6 are without locality

label.s. Localities represented are : Norway, Hardanger
Fjord ; North Sea ; England, Heme ; Shetland, St. Magnus
Bay ; west of Shetland, 64-75 fms., Porrupine Sts. 67 and 68 ;

Scotland, Sound of Sanda, 22 fms. ; Kilbrennan Sound, near

Trench, 10-14 fms. ; off Liverpool ; north-west of the

Hebrides, Porcupine St. 90, 458 fms. ; Ireland, Galway,
Moyard ; 40 miles west of Achill Head, 220 fms. [Roijdl

Dublin. Society) ; Island of Jersey ; England, Plymouth ;

Mediterranean Sea ; Bay of Marseilles ; Malta ; Algeria,

Bona Bay, 25-65 fms. (Porcupine).

This is a very complete series ; many of the specimens are

young, and a considerable number are very young. 24 sjDeci-

mens from Shetland range from 3 to 22 mm. in length, and
37 from near Trench are of similar size. Some specimeas are

very lai'ge, and one measures 113x111x44 mm.; this is

2 mm. shorter than the largest specimen recorded by Morten-
sen, but it is 16 mm. lower and 6 mm. narrower, illustrating

well the diversity in form of this species. A large specimen
without locality may possibly be a hybrid, for the subanal
I^lastron is only 25 mm. wide, though it is 14 mm. high, and
it lacks the re-entering angle on the upper side.

4. Spatangus raschi.

Lovcn, 1869. Oft. Vet.-Akad. Forh. Stockholm, 26, p. 733. Mor-
tensen, 1907. Iiujolf Ech., pt. 2, pi. I, figs. 4 and 5, pi. II,

Hg. 19.

Primary tubercles numerous, present in ambulacra between
tips of petals and ambitus ; subanal plastron not nearly twice

as wide as high and including only 2 pairs of enlarged ambu-
laeral pores on each side.

16 specimens, of which 3 are bare and have no locality label.

Localities represented are : Norway ; south-western Ireland.

100-180 fms. ; west coast of Ireland, 45 miles off Black Rock,
500 fms., and 40 miles off Bolus Head, 115 fms. (Royal
Dublin Soc); south-west of Cape Clear, 70 miles, 85 fms.

Research St. 1, 2(10 fms., or St. 2. 400 fms.
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These are all large adults, up to 120x112x62 mm. One
from off Bolus Head is white, but this may be an artificial

condition.

12. GONIMARETIA.

H. L. Clark, 1917. Mem. M.C.Z., 46, p. 240.

Type, Gonimaretia tylota H. L. Clark, 1917. Mem. M.C.Z.,

46, p. 241.

No peripetalous fascicle ; sternum well developed, covered
with tubercles ; only 4-8 distal pore-pairs developed in

anterior series of petals II and IV
;

genital pores 3 ; labrum
long and narrow.

1. Gonimaretia tylota.

H. L. Clark, 1917. Mem. M.C.Z., 46, p. 241. A. Agassiz, 1881.

Challenger Ech., pi. XXXVII, figs. 1-4 (as Maretia alia).

Test wide and fiat ; 3 large primary tubercles in each of

interambulacra 1 and 4, near ambitus.

9 specimens from Challenger St. 191, near Kei Islands, 800 fms.,

mud, and St. 192, near Kei Islands, 129 fms., mud ; all

labelled Maretia alia.

This is the original Challenger material, and excepting the

single specimen from St. 191, which is poor, is in excellent

condition. The specimens range in size from 25 x21 mm. to

35 X 28, and are not quite so wide, on the average, as the types.

13. MARETIA.

Gray, 1855. Cat. Rec. Ech. Brit. Mus., p. 48.

Type, Spatangus planulatus Lamarck = Spatangus oval us

Leske, 1778. Add. ad Klein, p. 188.

No perijietalous fasciole ; sternum small, wide, with

tubercles confined to posterior end ; labrum very long and
narrow

;
periproct not sunken

;
genital pores 4.

1. Maretia ovata.

Spatangus ovatiis Leske, 1778. Add. ad Klein, p. 188.

Maretia ovata Hamann, 1904. Bronn's Thierreich, 2, abt. 3,

p. 1397. A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XIX b,

figs. 7-12 (as M. planulata).

Test low and wide ; no large primary tubercles in inter-

ambulacrum 5 dorsally
;

primary tubercles in other dorsal

interambulacra numerous and not conspicuous.

93 specimens, of which 6 are bare and 5 are without locality

labels. Localities represented are : Zanzibar ; Mauritius ;

Maldives, South Nilandi (Gardiner) ; India ; Gulf of Marta-
ban ; Borneo ; Badjoa ; Polo Taya, 20 fms. ; Philippine

Islands, Masbate ; Macclesfield Bank, 31-^4 fms. ; Japan,
39° 10' N., 139° 48' E. ; north-eastern Australia, Clairmont
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Island, 11 fms., sand and mud {Alerl) ; Flinders Island,

11 fms., sand and mud {Alert) ; Port Jackson (Challenger) ;

Admiralty Islands (Challenger) ; Central Pacific Islands

;

Funafuti ; Funafuti Lagoon, 15-25 fms. ; Fiji ; Levuka Reef
(Chidlenijer) ; Kingsmill ( = Gilbert) Islands.

The chief interest in this large series lies in the diversity of

colour shown. Many, especially of the smaller specimen.s, are

white or pale yellowish, others are more or less marked witli

darker shades. Those from Japan are whitish and dull light

olive. Several from Fiji are prettily marked with dull jiurple.

One from Flinders Island is conspicuous because each ambu-
lacrum except III is dull purple abactinally, on the inter-

poriferous area and near tip of petal, where on each side

a branch makes a blotch of purple
;

just above ambitus in

ambulacrum III there is also a purple blotch ; the primary
spines are banded, colourless areas alternating with dull red-

violet. Two examples from the lagoon at Funafuti are very
dark, the general apjjcarance being blackish.

Some of the larger specimens, notably several from Flinders

Island and the Challenger specimen from Levuka, have some
primary tubercles in interambulacrum 5, but these are neither

large nor numerous enough to cause any doubt about the
identification of the specimens. The largest sijecimen is a very
fine one from Mauritius, measuring 69 x 55 x 19 mm.

2. Maretia parvituberculata.

H. L. Clark, 1924. S. Afr. Fish. Mar. Biol. Surv., Rep. 4. Sp. Rep. 1.

p. 13, pi. IV, figs. 1-5.

Petals widely open distally
;
primary tubercles numerous in

all interambulacra dorsally, but quite small ; subanal fasciole

often incomplete, or even wanting in fully grown adults.

8 .specimens from South Africa, 1 from off Cape Natal, 85 fms.,

and 7 from off mouth of Umhloti River, 100 fms. All were
labelled Lovenia elongala.

In his South African Report (1904, Ech. S. Africa, pt. 1,

p. 173), Bell lists these interesting Spatangoids as Lovenia
elongala. The specimen from off Cape Natal is ]iarticularly

fine, though it is small^—44 x 34 x II mm. ; the subanal fasciole

is narrow but distinct, enclosing an area about 11 x 6 mm.
;

the colour is white so far as the test and small spines are

concerned, but the large spines are tinged with rose and the
longest are rosy-red or banded rose-red and white ; the rosy
colouring is most marked j^osteriorly. The specimens from
off the Umhloti River are large adults. 60x45x16 mm. to

75 x 58 X 22 mm. ; there is no indication of a subanal fasciole
;

the colour is reddish-violet, with the small spines whitish, the

larger ones tinged with red-violet, and the longest red-violet

or banded red-violet and white.

Q2
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14. PSEUDOMARETIA.

Koehlcr, 1914. Ech. Indian Mus., Spat., p. 107.

Type, Maretia alta A. Agassiz, 1863. Proc. Acad. Nat. Sci.

Philadelphia, p. 360.

Sternum small and wide, with primary tubercles confined

to posterior end
;

genital pores 3
;

periproct deeply sunken
and overhung by posterior end of test.

1. Pseudomaretia alta.

Maretia alta A. Agassiz. 1863. Proc. Acad. Nat. Sci. Pliiladclphia,

p. 360.

Pseudonutretia alta Koehlcr, 1914. Ech. Indian Mus., Spat.,

p. 107, pi. XI, figs. 9, 14-17, and 20.

Test highest posteriorly ; interambulacra 1 and 4 with

3 or 4 large primary tubercles in a grouji near ambitus.

9 specimens, of which 1 is from Tuticorin, and 8 are from
Carcados Carajos, 4 at 30 fms. and 4 at 35 fms.

The specimens from Carcados Carajos are very handsome,
deep red purple in colour ; they range in size from 23 x 19 mm.
to 40 x33 mm. ; the height at posterior end is about 0-45 of

test length.

15. BREYNIA.

Agassiz and Desor, 1847. Ann. Sci. Nat. (3), 8, p. 12.

Type, Spatangus crux-andreae Lamarck, 1816 = Spafangus
australasiae Leach, 1815. Zool. Misc., 2, p. 68.

Peripetalous and internal fascicles both jiresent
;

petals

short and pointed, more or less triangular
;
primary tubercles

present within periiietalous fasciole.

1. Breynia australasiae.

Spatangu-f auMml<(f<iae, Leach, 1815. Zool. Misc., 2, p. 68.

Breynia aiislriilns!in> Cray, 1855. Cat. Rec. Ech. Brit. Mus., p. 46.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XV a, figs. 7-9.

Apical system subcentral or slightly anterior ; area within

peripetalous fasciole about four-fifths of test length.

36 specimens, of which 2 are bare and 8 have no locality

label. Localities represented are : Australia ; North Aus-
tralia, Port Darwin, 12 fms., mud and sand (Alert) ; Challenger

St. 188, west end of Torres Strait, Arafura Sea, 28 fms., mud ;

Holothuria Bank, 24-36 fms. ; West Australia ; Swan River ;

Queensland, Port Denison, 3-4 fms., sand and rocks {Alert} ;

Torres Strait (Challenger) ; Prince of Wales Channel, 5-7 fms..

sand and shells (Alert) ; Thursday Island, 4 fms., coral

(Alert) ; Lord Howe Island. The specimen from Challenger

St. 188 was labelled Eupatagus valenciennesii

.

Many are quite young, the smallest being 15-17 mm. long
;

these seem to lack the internal fasciole, and as the growth
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changes of Breynia have not yet been worked out, their

identification is not bej^ond dispute. Among some little ones

from Holothuria Bank are 4 labelled Lovenia elomjata ; the

smallest is only 7 mm. long, and it, with 2 of the others, is

l)robably not Bret/nia
;
possibly these may be young Gy-rrmo-

palagus, but no adult of that genus is known from Holothuria
Bank or its vieinit>-. The coloration of some of these young
Spatangoids is rather bi'ight, considering the uniformly dull

brown colour of the adult ; the longest spines show much
bright violet or rose-red. The specimen from St. 188, which
Agassiz named Eupatagus, measures 45x35x17 mm.; the

test is quite flat for a Breynia ; the colour is light purjilish-

brown, with the small spines white, the larger ones rosy, and
the uppermost quite rose-red. Although I think this specimen
is a Breynia. it, and the bright-coloured small specimens from
Holothuria Bank, may belong to a species distinct from
B. ausiralasiae.

One of the si^eeimens from Lord Howe Island is notable for

its large size—115 mm. long, 86 mm. wide, and 51 mm. high.

One of the bare tests without locality label is only 45 mm.
high, though it is 112 mm. long.

16. LOVENIA.

Agassiz and Desor, 1847. Ann. Sci. Nat. (3), 8, p. 11.

Type, Lovenia hystrix Agassiz and Desor, 1847 = Sjjatangus

elongatus Gray, 1845. Eyre, J. Exped. Australia, 1, p. 436.

An internal fasciole present but no i^eripetalous ; large,

dee])ly sunken primary tubercles present in interambulacra
on both upper and lower surfaces ; sternum with tubercles

confined to 2:)osterior part
; i^etals I and V Avell formed.

1. Lovenia camarota.

H. L. Clark, 1917. Mem. M.C.Z., 46, p. 253, pi. CLXI, figs. 1-4.

Genital pores 4
;

periproctal region deeply sunken into

posterior end of test, which is broad and flat, highest in inter-

ambulacrum 5 ; only 4 or 5 large pore-pairs on each side of

subanal plastron.

11 specimen.s from the following localities : Holothuria Bank,
34 fms. ; Challenger St. 188, west end of Torres Straits, 28 fnis.

,

mud ; Torres Straits, 10 fms., sand (Alert). All labelled

Lovenia elongata.

The C'AaWe/tgrersjjecimens are virtually types, as the specimen
upon which the species was based is one of the same lot. The
Alert specimen is a very fine one and has the primary spines
present ; they are light brown or horn colour, not banded at

all. The Holothuria Bank specimens are young, one of the
largest being 18 x 15 mm. ; a very small one, labelled
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Echinocanliuin. is of doubtful identity- Adult s])et'iincii8 of

L. camarota arc easily distinguished from L. elorigata, but it

is open to question whether very young s]Decimens of the two
siJecies can be separated.

2. Lovenia cordiformis.

A. Agassiz, 1872. Bull. M.C.Z.. 3, p. 57. H. L. Clark, 1917.
Mem. M.C.Z., 46, pi. CLXI, figs. 8-12.

Genital pores 4
;
periproctal region markedly sunken ; test

relatively narrow and high, its width about 0-75 of its length
or less.

1 specimen from an unknown locality (Belcher). Labelled
L. elongata.

This is 70 x50 x25 mm., jDroportions that indicate L. cordi-

formis. No globiferous pedicellariae could be found to verify

this identification.

3. Lovenia elongata.

Spatangus elongatus Gray, 1845. Eyre, J. Exped. Australia, 1,

p. 436.

Lovenia elongata Gray, 1851. Ann. Mag. Nat. Hist. (2), 7, p. 131.

A. Agassiz, 1873. Rev. Ech., pt. 3, pi. XIX c, figs. 1-4.

Genital pores 4
;

jjeriproctal region deeply sunken ; test

wide and low ; 6-10 large pore-jDairs on each side of subanal
plastron.

28 specimens and a large fragment ; 2 are without locality

labels. The others are from : Aden ; Muscat, 10-15 fms. ;

British East Africa, Wasin, 10 fms. {Cronsland) ; Tuticorin ;

Macclesfield Bank, 35 fms. ; Philippine Islands, Challenger

at. 212, 10-20 fms., sand ; Japan ;
35° 13' N., 139° 44' E.,

25 fms. ; Misaki ; Torres Strait ; Thursday Island, 3^ fms.,

sand (Alert) ; North Australia, Port Essington ; east coast

of Queensland, Dunk Island. The specimen from Misaki
was labelled Spatangus lutkeni, and another Japanese speci-

men Lovenia subcariimta.

There is great variety of size and colour in this series. Some
of the young ones are only 30 mm. in length ; the largest

is the very fine specimen from Misaki, A\'hich measures
90 X 75 X 30 mm. The half-dozen young specimens from
Macclesfield Bank are very pretty, with red-violet and white
markings, and the long spines yellowish with violet bands.
The Challenger specimen is a big one, but is badly crushed

;

it is brick-red and yellowish, with the long spines yellow,

banded with purple. The specimens from Wasin are also

beautiful in their showy violet and yellow. Two young ones
from Dunk Island are in shape much like L. camarota, but
have 7 pore-pairs on each side of the subanal jjlastron. The
large fragment from Thursday Island might perhaps be re-

ferred to L. camarota.
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4. Lovenia gregalis.

Alcotk, 1893. Jouni. Asiatic Soc. Bengal, 62, p. 175. Koehler,
1914. Ech. Indian Mus., Npat., pi. XII, figs. 6-9 and 11.

Pt'iiproetal region little or not at all sunken ; test wide and
flattened but not heart-shajied, its width 0-80-0-85 of length.

4 .specimens : 1 from Bay of Bengal, 475 fms. ; 1 from South
Africa, Simon's Bay, 10-20 fms. {Challenger) ; 2 from Sey-
chelles, 35 fms. (Gardiner). The Challenger and Gardiner
specimens were labelled L. elongata.

There is no doubt about the Bay of Bengal si^ecimen,
which measures 80x66x27 mm., but there is room for
difference of opinion about the others. They are not L.
elongata. I think that there is no doubt that the Seychelles
and Simon's Bay specimens are one species, and I consider them
to be L. gregalis, in sjjite of the shallow water in which they
were taken, as I find no character of importance to distinguish
them from the Indian species ; only 4 tube-feet on each side
enter the subanal jjlastron, and the colour is grey or brownish,
with many larger spines white or colourless. The Simon's
Bay specimen is 50 x 42 x 18 mm. ; those from the Seychelles
are younger, 24-26 mm. long, 20-21 mm. wide, and 8-9 mm.
high ; the anterior furrow is not so deep as is shown in
Koehler 's figures, but this may be, to some degree, a matter
of age.

As the Challenger specimen from Simon's Bay is not L.
elongata. the status of that species as a member of the South
African fauna is very dubious. The sjaecimens listed by Bell
as L. elongata have been shown to be Maretias, and the
specimen taken by the Pieter Faure was a fragment, which
could be L. gregalis just as well as L. elongata.

5. Lovenia subcarinata.

Spatangus subcarinatus Gray, 1845. Eyre, J. Exped. Australia, 1,

p. 436.

Lovenia subcarinata Gray, 1851. Ann. Mag. Nat. Hist. (2), 7,

p. 131. A. Agassiz, 1881. Challenger Ech., pi. XXXV b,

figs. 5-7, pi. XXXVII, figs. 7-9.

Genital pores 4 ; periproctal region not sunken ; width of

test less than three-fourths of length.

10 specimens from Luzon, Batavia Roads, and Hong Kong,
10 fms. (Challenger).

The 3 Luzon specimens appear to be Gray's types ; they
are in poor condition. The 3 Batavia specimens are in superb
condition ; they are light grey-bro\vn in colour. The Chal-
lenger specimens from Hong Kong are larger—60-62 mm. long
and 41-44 mm. wide.
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17. ECHINOCARDIUM.

Gray, 1825. Ann. Phil., 26, p. 430.

Type, Spaiangus jmsillus Lesko, 1778 = Echinua cordatus

Pennant, 1777, Brit. ZooL, 4, p. G9.

An internal fasciole pre.sent, but no peripetalous ; no large,

deeply sunken primary tubercles anywhere ; labrum short and
wide ; sternum well covered \\'ith tubercles.

In addition to the specimens listed below there is a very
small Spatangoid from Macclesfield Bank, labelled Echino-

cardimn, which I do not think belongs here, and two ver^^

small ones from Norway labelled Sjiatangus 'j^urpureus, which
are not Spatamjus but may possibly be Echinocardium.

1. Echinocardium capense.

Mortcnscn, 1007. Ingolf Ech., pt. 2, p. 137, pi. II, figs. 5, 6,

and 11.

Anterior ambulacrum little or not at all depressed ; internal

fasciole very small, its enclosed area only about one-fourth

as long as test ; a distinct saddle-shaped depression in apical

region.

18 specimens from Cape of Good Hope, of which 3 are from
Challenger St. 142, 150 fms., sand, and 1 is from 60 miles

west of Cape Town, 100 fms. This last was labelled E. audrale,

and the Challenger specimens were named E. Jlavescens.

The largest is 27x25x14 mm., a trifle larger than the

largest of Mortensen's types.

2. Echinocardium cordatum.

Echinus cordatus Pennant, 1777. Brit. ZooL, 4, p. 69.

Echinocardium cordatus Gray, 1848. Brit. Rad., p. 6. A. Agassiz,

1873. Rev. Ech., pt. 3, pi. XX, figs. 5-7.

Anterior ambulacium distinctly depressed, beginning at

apical system and becoming deep at ambitus ; large primary
tubercles in interambulacra 2 and 3 above ambitus.

177 specimens, of which 22 are bare, 8 are without locality,

and 110 are from the Far East or the Southern Hemisphere, and
are labelled E. australe. Localities represented are : Europe ;

Lofoten Islands, fSvolvaer ; England, Lytliam ; Isle of Man,
Port Erin ; Ireland, Galway, Moyard ; Ballynakill ; England,
Eastbourne ; Newhaven ; .Scilly Isles ; South Brittany, Con-
carneaii ; Bay of Biscay, Cape Breton ; Mediterranean ; Nice ;

Marseilles ; Naples ; Sicily ; Cape of Good Hope ; False

Bay, Bakkoen Rock ; 10 miles south of Cape St. Blaize ;

Japan, Inland Sea ; Kobe (Challenger) ; coast of Korea ;

Challenger St. 233, Inland Sea, 15 fms., mud ;
35° 10' N.,

139° 48' E. ; Australia ; Flinders Island ; Port Jackson
(Alert) ; Sow and Pigs Bank, 1 1 fms. ; Van Diemen's Land ;

Tasmania ; Victoria, Port Philip ; South Australia ; West
Australia ; New Zealand ; Massacre Bay ; Nelson. There
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is also a line specimen from ' Cascals Bay ', a place 1 cannot
locate, and 14 younj; ones saitl to be from Ckalle.mjcr St. 234,

but as that station has a depth of 2,675 fms., it is probable

that these came from one of the Inland Sea stations. The
2 specimens from Naples and a small one from the Mediter-

ranean were labelled E. mediterraneiou ; 5 without locality

were labelled Rhipidiopijgus pacificus, and 4 small ones from
the lidand Sea Metalia sp. One from the Bay of Biscay was
named A'. Jlacencens, and the same name was attached to

one from the Cape of Ciood Hope ; the 4 from the Lofoten

Islands were labelled E. oixituiu, and one from Nice Schizasler

camiliferus. Of the specimens from New Zealand, 5 seem to

be the types of Gray's Echinocardium zelandicutii.

Tlii.s large .series of specimens does not reveal any satis-

factory way of separating E. australe from E. cordatum. There
is no constant diflference between specimens of the same size

from England, Jajian, South Africa, and Australia. It is true

that in the Far East and .South E. cordatum does not seem to

reach nearly so large a size as it does in European seas ;
the

largest extra-European sj^ecimen is from Kobe ; this measures
44x42x30 mm. European examples reach twice this size

inifler favourable conditions ; one from the Scilly Islands

measures 73 x63 x40 mm., one from Ballynakill 80 x 70 x40,
and one in a wall case in the Exhibition Galler\-. from Moyard,
Galway, about 90 x 80 mm.

3. Echinocardium flavescens.

SpdluHyKfi Jlavescens O. ¥. Miiller, 1776. Zool. Dan. Prod., p. 236.

EchinoatrdliDn. flavescens A. Agassiz, 1872. Rev. Ech., pt. 1,

p. 1 10, pi. XX, figs. 3 and 4.

Anterior ambulacrum little or not at all depressed
;

j^romi-

nent i)i'imary tubercles above ambitus in all the interambu-
lacra, though they may be few.

20 specimens from Norway, Bergen ; and Scotland, Kil-

brennan Sound near Trench.

The Kilbreiman Sound specimens are in jjoor condition, but

those from Norway ai'e very fine ; the\' range from very small

ones (5x4x3 mm.) to adults, 35 x 33 x 22 mm.

4. Echinocardium mediterraneum.

Ainphtddus incdilcrnDitus Forbes, 1S44. Proc. Limi. Soc. London,

1, p. 183.

Echliiocardium invdUermneiun Ciray, 1855. Cat. Kec. Ech. Brit.

Mus., p. 44. Koehler, 1899. Rev. Suisse Zool., 6, pi. IV,
tigs. 1-4.

Anterior ambulacrum depressed, but not within the internal

fasciole ; no large tubercles above ambitus.

7 specimens : from Spain, Sautander ; Corsica ; Naples ;

Askalon.
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Santandor is the extreme northern limit, and Askalon the

extreme eastern limit, of the range of this species so far as is

yet known. The Santander example gives credence to

Fischer's (1869. Act. Soc. Linn. Bordeaux, 27, p. 401) records

from Gironde, and suggests that this heart-urchin may be
a regular inhabitant of the coasts of the Bay of Biscay. The
Santander specimen is a very fine one, 38 x 36 x 24 mm., pure
white in colour, probably as a result of bleaching in alcohol.

The Corsican and Askalon specimens are bare tests, the latter

only 24x22x13 mm. The 4 specimens from Naples are

superb ; one of them measures 51 x48 x35 mm., the largest

and relatively one of the highest sjDeciraens on record.

5. Echinocardium pennatifidum.

Norman, 1867. Rep. Brit. Ass., 37, p. 440. Mortensen, 1907.

7w^o(/"Ech., pt. 2, pi. II, figs. 13, 15, and 17.

Anterior ambulacrum little or not at all depressed ; no large

primary tubercles above ambitus in any interambulacrum
;

labrum very short.

12 specimens from the following localities : Scotland, Firth

of Lome, 50-70 fms. ; off Liverpool ; Scilly Isles ; Ply-

month ; Herm. The specimens from Liverpool and Plymouth
were labelled E. cordaium, and that from the Firth of Lome
was named SjMlangus purpure.us.

The specimens from Herm are very fine, but those from the

Scilly Islands are the largest and best that I have ever seen
;

the largest one measures 60 x 55 x 41 mm.

J
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al)iit(jicles, IVrkosiiius, 199.
Abatus, 204.
Abatus agassizii, 204.
Abatus caveniosus. 205.
Abatus c'onlatiis, 205.
Abatus kochlcii, 205.
Abatus nimrodi, 206.
Abatus shackletotii, 206.
abnormalis, Echiuoneus, 176.
abnormalis, Gymnechinus, 128.
abnormis, Echinoneus, 17(j.

abruptus, Echinoneus, 177,
abyssicola, Cidaris, 17.
abyssicola, Dorocidaris, 17.
Acanthocidaris, (i, 9, 37.
Acanthocidaris curvatispinis, 37.
Acestc, 194.
Acestc bcllidifera, 194.
aciculatus, Echinostrephus, 130.
acutus, Echinus, 108, 110.
Aerope rostrata, 193, 194.
Aeropsidae, 193.
Aeropsis, 193.
Aeropsis rostrata, 194.
affinis, Cidaris, 22, 23.
aflfinis. Echinus, ll(j.

affinis, Genicopatagus, 195.
affinis, Stylocidaris, 3, 23.
africana, Arbacia, 70, 71.
africanum, Chaetodiadeina, 49.
Agarites, 71.

agassizi, Brissus, 220.
agassizi, Prionechinus, 78.
Agassizia, 198.
Agassizia excentrica, 199.
Agassizia scrobiculata, 198, 199.
agassizii, Abatus, 20-4.

agassizii, Schizaster, 199.
agulhensis, Paracentrotus, 103. 132.
albida, Mespilia globulus var., 93.
albida, Trigoiiocidaris, 76.
albidens, Stylocidaris bracteata var..

23.

albocinctus, Echinus, 117, 118.
albocinctus, Pseudechinus, 118.
albus. Echinus, 134.
albus, Loxechinus, 134.
alcocki, Pourtalcsia, 191.
aloxaiuiri, Ki-liiri()laini)as, 182.
alexandri, Echiuus, 110, UCi.

alcxaiulri. Salmac^is. 88, 89.
alta, iJrisscjpsis. 212, 221.
alta, Maretia, 22(i, 228.
alta, Pseudomaretia, 228.
alternans, Arbacia, 70.

Amblypneustes, 75. 96.
Amblypneustes formosus, 99.
Amblypneustes ieucoglobus, 9s.
Amblypneustes ovum, 99.
Amblypneustes ovum var. irraudis

99.

Amblypneustes ovum var. pachista
99, 100.

Amblypneustes pallidus, 98.
Aiublyi)iicu,stcs pentagonus, 102.
Ampliidotus mcditerraneus, 233.
Amphipneustes, 198.
Amphipneustes koehleri, 193.
Amphipneustes lorioli, 198.
Anaulocidaris testudo, 106.
angulosa, Cidaris, 116, 117.
aiigulosus, Echinocyamus. 164.
angulosus. Echinus, 117, 126.
aiigulosus, Parechinus, 117.
annulata, Tretocidaris, 19, 20.
annulatus, Microcyphus, 94.
Anomocidari.s, 4.

antaretica, Aporocidaris, 36.
aiitillarum, Aspidodiadema, 39.
antillarum, Cidaris (Diadema), 42.
aiitillarum, Diadema, 42.
antillarum, Plesiodiadema, 39.
Apatopygus, 179, 181.
Apatopygus recens, 179.
Aporocidaris, (i, 9, 36.
Aporocidaris antaretica, 36.
Aporocidaris milleri, 36.
Araehnoides, 154.
Arachnoididae, I.")4.

Araehnoides echiiiarachnius, 1.34.
Araehnoides placenta, 154.
Araeosoma, 59.
Araeosoma belli, 60.
Araeosoma coriaceum. 60.
Araeosoma fenestratum. 60.
Araeosoma gracile, 61.
Araeosoma hj-strix. 62.
Araeosoma lei)taleum, 62.
Araeosoma owstoni, 63.
Araeosoma pellucidum, 63.
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Araeosoma tessellatuiii. 63.

Araeosoma theticli.s, 63.

Araeosoma violaceum, 64.

Arbacia, 69.

Arbacia crassispina, 69.

Arbacia dufresiiii, 69.

Arbacia incisa, 70, 7 1

.

Arbacia pustulosa, 71.

Arbacia .spatuliticra, 71.

Arbaciidae, 08.

Archaeopneustes. 195.

Archaeopneustes hystrix, 195.

arcolatus. Bris.'iU.s, 2(ll.

Argopata.iius. 196.

Argopatagii.s vitreu.s, 193.

armiger, Stroiigylocentrotus, 130.

armigera, Heliocidaris, 136.

ascensionis, Diadema, 42.

Asgidodiadema, 38.

Aspidodiadema antillarum, 39.

Aspidodiadema raicrotuberculatum,

39, 40.

Aspidodiadema nicobaricum, 39.

Aspidodiadema tonsum, 38, 39.

Aspidodiadematidae, 38.
assimilis, .Schizdcidaris, 33, 34.

asterias, Kaiii])ti)S()ina, 58.
asterias, Phonno.soma, 58.

asteriscus, Ceiitrostephanus, 50.

Astheiiosoma, 58.

Asthenosoma coriacea, 00.

Asthenosoma gracile, 61.

Asthenosoma grubei, 59.

Asthenosoma heteracti.s, 58.

Asthenosoma liystrix, OU.

Asthenosoma pellucidiini, 03.

Asthenosoma tessellatum, 03.

Asthenosoma thetidis, 63.

Asthenosoma urens, 59.

Asthenosoma varium, 58, 59.

Astriclypeus, 171.
Astriclypeus manni, 171.

Astropyga, 41, 46.

Astro])yga nio.ssainbica, 40.

Astropyga piilviiiata, 46.

Astropyga radiata, 46.

atlantica, Brissopsis, 213, 214.

atlantica, Pseudobolctia, 131.

atlanticus, Echinus, 110, 115.

atlanticus, Lytechinus, 121.

atrata, Podophora, 145.

atratus. Echinus, 145.

atropos, Moira, 211.

atropos, Spatangus, 211.

audouini, Clypeaster, 148, 152.

Aulodonta, 38.

auritus, Echinodiscus, 169.

australasiae, Brejnia, 228.

australasiae, Clypeaster, 149, 152.

australasiae, Echinanthus, 149.

austrahisiae, Spatangus, 228.

australe, Echinocardium, 233.

australiae, Pachycentrotus, 135.

australiae, Sphaerechinus, 135.

australis, Desoria, 201.

australis, Fibularia, 162.

austrahs, Phyllacanthus, 12.

australis, Prionocidaris, 12.

australis. I'rotenaster, 201.
Austrocidaris, 4, 5, f., 27.

Austrocidaris canaliculata, 27.

Austrocidaris gigantea, 28.

Austrocidaris nutrix, 29.

Austrocidaris platyacantha, 29.

baculosa, Cidaris, 15.

baculosa, Phyllacanthus, 2, 12, 15.

baculosa, Prionocidaris, 12, 14, 23.

badia, Prionocidaris, 14.

bartletti, Dorocidaris, 19.

bartletti, Tretocidaris, 3, 19, 20.

belli, Araeosoma, 60.

belli, iSalraacis, 84.

belli, 8almacis sphaeroides var., 84.

belli, Temnopleurus, 84.

bellidifera, Aceste, 194.

bicolor, iSalmacis, 84, 80.

biforis, Echinodiscus, 170, 174.

bi.serialis, Discocidaris, 32, 34.

biserialis, Goniocidaris, 5, 32.

biserialis, Stephanocidaris, 32.

bisperforatus, Echinodiscus, 109,

170, 171.

bispinosa, Cidarites, 15.

bispinosa, Leiocidaris, 15.

bispinosa, Prionocidaris, 14, 15.

bispinoisa, Stephanocidaris, 9.

blakei, Cidaris, 18, 30.

blakei, Dorocidaris, 18.

Boletia rosea, 123.

bonani, Laganum, 158.

bothryoides, Pleurechinus, 89, 92.

bothryoides, Temnotrema, 90.

bracteata, Dorocidaris, 23.

bracteata, Stylocidaris, 14, 10, 23.

bracteata, Tretocidaris, 23.

brevispina, Chondrocidaris, 11.

Breynia, 228.

Breynia australasiae, 228.

Brisaster, 206, 209.

Brisaster fragilis, 206.

Brisaster kerguelensis, 207.

Brisaster latifrons, 207.

Brissopsis, 212, 221.

Brissopsis alta, 212.

Brissopsis atlantica, 213, 214.

Brissopsis luzonica, 213.

Brissopsis lyrifera, 213.

Brissus, 218.

Brissus brissus, 218.
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Jirissus carinatus, 210.

JJrissus damesi, 218.
Brissus fragilis, 200.

Brissus latecarinatus, 219.

Brissus lyrifer, 212, 2i:{.

JirisKiis mosfleyi, 208.

Mrissiis (Mctalia) stcrnalis, 21(i.

l)iissus, Brissus, 218.

brissus, iSpatangus, 218.

bufo, Spatangus, 200.

bullatus, Lo.xechinus, 1.34.

bursariuni, Phormosoma, 54.

Caenocentrotus, 104, 1(17, 135.

("aeiiocentrotus i;il)l)(isus. 135.

calainaris, Echiiuitlirix, 44.

oalainaris, Kcliiiius, 44.

californica, Kn(()p(>, 172.

('alocidari.s, 3.

('alveria, 5!(.

Calveria fenestratn. .")0, fiO.

(Jalveria hystrix, 112.

(Jalyinne, 188.

("ulyniiio relic ta. 188.

CalyiiHiiilai', l>i.S.

CamarodDiita, 75.

camarota, Lovenia, 229.

canaliculata, Austrofidaris, 4, 27,

29.

fanalictdata, Ooniooidaris, 27, 28.

3<).

canaliculata, Temnocidaris, 27.

canalifera. Ova, 209.

canaliferus, 8chizaster, 2((!1.

canaliferus, Spatangus, 2(1! ».

capen.se, Echinocardium, 232.

capensis, Coenopedina, .").'5.

capensis, Spatangus, 224.

capensis, Stereocidaris, 25, 2(5, 27.

capensis, Stereocidaris indica var.,

25.

cariboearum, Cassidulus, ISO
cariboearum, Rhyii(hiilain|ias, 180.

cariboearum, Rhyiuhoiiygus. ISO.

carinata, Heligocystis, 191.

carinata, Pourtalesia, li)0, lit I.

carinatus, Brissus, 21!).

carolinus, Lytechinus, 121.

Ca.s8idulidae, 179.

Cassidulina, 179.

Cassidulus cariboearum, 18(1.

Catopygus recens, 181, 182.

cavernosus, Abatus, 200, 205.

cavernosus, Schizastcr ('I'liiivliis).

204, 205.

cavernosus, Tripylus, 204. 20.").

eentrale, Laganum, 155.

Centrechinus, 41.

Centrechinus savignyi, 43.

Centrechinus setosus, 43.

Controcidaris, 5, 8, 30.

Ccntrocidaris docdcrlcini, 30.

Ccntrostcphanus, 40, 41, 50.

Centrostephanus asteriscus, 50.

Centrostephanus longispiiuis, 51.

Ccntrostcphanus rodgersii, 51.

Ccntnistcphanus rubricingulus, 52.

Ccrat()phy.sa, 190.

Ceratophysa ceratopyga, 190.

Ceratophysa rosea, 190.

ceratopyga, Ceratopliysa, 190.

ceratopyga, Pourtalesia, 190.

Chaetodiadema, 41, 49.

Chaetodiadema africanuni. 49.

Chaetodiadema granulatuni. 4!i. 50.

Chaetodiadema japonicuni, 50.

challengeri, S])atai;(>(ystis, 189.

chinensis, Faorina, 203.

chloracanthus, Toxopneustes, 122,
123.

chlorocentrotus, Strongylocentrotus,

138.

chloroticus. Echinus, 133.

chloroticus, Evechinus, 133.

ChondnK-idaris, 2, 7. 10.

Chondrocidaris brevisjjiiia, 11.

Chondrocidaris gigantea, 10, 11.

Cidaridae, 1.

Cidaris, 2 f., 7, 9, 17.

Cidaris abyssicola, 17.

Cidaris affini.s, 22, 23.

Cidaris angulosa, 11(>. 117.

Cidaris antillarum, 42.

Cidaris blakci, 18.

(_'idaris cidaris. 18.

Cidaris cretosa, 25.

Cidaris curvatispinis, 37.

Cidaris esculenta, 123, 124.

Cidaris micans, 19.

Cidaris mikado, 32, 35.

Cidaris nutrix, 29.

Cidaris papillata, 17.

('idaris pustulo.sa, f)9.

' Cidaris radiata, 4(1.

Cidaris rugosa, 19.

Cidaris thouarsii, 21.

Cidaris toreumatica, 80, 82.

Cidaris tribuloides, 21.

Cidaris variegata, 119, 120.

Cidaris (Diadema) antillarum, 42.

Cidaris (Diadema) longispina, 51.

Cidaris (l)orocidaris) reiiii, 24.

cidaris, Cidaris, 18, 19.

cidaris. Echinus, 2, 3, 17. 18.

Cidarites, 9.

Cidarites baculo.sa, 12.

Cidarites bi.spinosa, 15.

Cidarites geranioides. 30, 31.

Cidarites imperialis, 9, 10.

Cidarites metularia, 2(3.
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Cidarites pistillaris, 12.

Cidarites pulvinata, 4G.

Cidarites scutigera, 65.

Cidarites tribuloides, 21.

Cidarites tubaria, 31.

Cidarites verticillata, 17.

cincta, Salenia, 65.

Cionobrissus, 221.

(!ionobrissus regularis, 221.

Cionobrissus revinctus, 221, 222.

claudicans, Moiropsis, 211.

claudicans, Schizaster, 210.

Clypeaster, 148.

Clypeaster audouini, 148.

Clypeaster australasiae, 149, l-'>2.

Clypeaster depressus, 153.

Cljrpeaster humilis, 149.

Clypeaster japonicus, 150.

Clypeaster miniaceus, 150.

Clypeaster ochrus, 151.

Clypeaster ravenelii, 151.

Clypeaster reticulatus, 151.

Clypeaster rosaceus, 152.

Clypeaster rotundus, 152.

Clypeaster scutiformis, 151.

Clypeaster speciosus, 153.

Clypeaster virescens, 153.

Clypeastridae, 148.

Clypeastrina, 148.

clypeata, Discocidaris, 32, 33 f.

clypeata, Goniocidaris, 5, 33.

clypeatus, Cystechinus, 18(5.

clypeatus, Urechinus, 185, 186.

Coelopleurus, 60, 73.

Coelopleurus elegan.s, 73.

Coelopleurus floridanus, 74.

Coelopleurus floridanus var. in-

terrupta, 74.

Coelopleurus interruptus, 74.

Coelopleurus longicollis, 74.

Coelopleurus maculatus, 73.

Coenopedina, 40, 52.

Coenopedina eubensis, 52.

Coenopedina superba, 52.

Colobc.crntrntus. 146.

Coloboientrotus niertensii, 146.

Colobocentrotus stimpsoni, 14(1.

compsus, Microcyphus, 95.

concava, Toreumatica, 86.

cordatum, Echinoeardium, 232.

eordatus, Abatus, 205.

cordatus, Echinoeardium, 232.

eordatus, Echinus, 232.

cordatus, Hemiast?r, 205.

cordiformis, Lovenia, 230.

coriacea, Araeosoma, 60.

coriaceum, Asthenosoma, 60, 62.

coronatus, Hypsiechinus, 76.

costatus, Temnopleurus, 80.

Cottaldia forbesiana, 79.

craniolaris, Echinocyamus, 162, 163.

craniolaris, Fibularia, 163.

crassa, Echinolanipas, 182.

crassa, Palaeolampas, 182.

orassispina, Arbacia, 69, 70.

crassispina, Helocidaris, 105, 130,

136.

crassispina, Toxoeidaris, 136.

rrcinilatus, Echinocyamus, 164.

crctosa, Cidaris, 25.

cristatus, Palaeopneustes, 198.

crux-andreae, Spatangus, 228.

Ctenooidaris, 1, 4, 5 f., 1), 35.

(Jtenoeidaris perrieri, 35.

Ctenocidaris speciosa, 35, 36.

cubensi.s, Coenopedina, 52.

cuneata, Echinocrepis. 189.

curvatispinis, Acanthocidaris, 37.

curvatLspinis, Cidaris, 37.

Cyanosoma urens, 59.

cyclostomus, Echinoneus, 164, 176,

177, 178.

Cystechinus clypeatus, 186.

Cystechinus rathbuni, 187.

Cystechinus vescica, 187.

Cystechinus wyvillii, 187.

damesi, Brissus, 218.

darnleyensis. Echinus, 126.

darnleyensis, Gymnechinus, 126.

darnleyensis, Nudechinus, 126.

decagonale, Laganum, 156 f.

decagonalis, Peronella, 155.

decagonalis, Scutella, 156.

dccajioiium, Laganum, 156.

deciesdigitata, Eehinodiscus, 175.

decie.sdigitata, Rotula, 175.

decorum, Temnotrema, 89 f.

Dendraster, 169.

Dendraster excentricus, 169.

deplanchei, Lobophora, 171.

depressa, Echinolampas, 183.

depressum, Laganum, 148, 157.

depressus, Pseudocentrotus, 130.

depressus, Tripneustes, 124.

Dermatodiadema globulosum, 40.

Desoria australis, 201.

Diadema, 41.

Diadema antillarum, 42.

Diadema longispina, 50, 51.

Diadema mexicanum, 42.

Diadema savignyi, 43.

Diadema setosum, 43.

diadema, Echinothrix, 44, 45.

diadema. Echinus, 45, 113.

Diadematidae, 40.

Diadematoida, 38.

Dialithocidaris, 69.

dierana, Metalia, 201, 215.

Discocidaris, 5, 8, 32.
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Discocidaris blserialis, 32.

Discocidaris clypeata, 33.

Discocidaris florigera, 33.

Discocidaris mikado, 32, 35.

Discocidaris (Cidaris) raiiiado, 32,

35.

doederleini, Centrocidaris, 30.

doederleini, Goniocidaris, .30.

Dorocidaris, 3.

Dorocidaris abyssicola, 17.

Dorocidaris haitlctti, 1!».

J-)ororiiiaris bliikci. IS.

Dorocidaris bractcata, 23.

Dorocidaris grandis, 2ti.

Dorocidaris japonica, 27.

Dorocidaris micans, 10.

Dorocidaris panamensis, 24.

Dorocidaris reiui, 24.

Dorocidaris rugosa, 19.

droebachiensis, Echinus, 1.38.

droebachiensis, Strongylocentrotus,
(i8, 1 14, 138.

dubia, Phyllacanthus imperialis var.,

10.

dufresnii, Arbacia, 69.

dufresnii. Echinus, (J9.

dussumieri, Salmacis, 85, 88.

Echinanthus australasiae, 140.

Echinanthus humilis, 140, 153.

Echinanthus ovatus, 182, 184.

Echinanthus rosaceus, 152.

Echinanthus subdepressa, 153.

Echinaraehnius, 168.

Echinarachnius mirabilis, 168.

Echinaraehnius parma, 168.

Echinarachnius zelandiae, 155.

echinarachnius, Arachnoides, 154.

Echinidae, 103.

Echinocardium, 232.

Echinocardium capense, 232.
Echinocardium cordatum, 232.

Echinocardium cordatus, 232.

Echinocardium Havescens, 233.

Echinocardium mediterraneum, 233.

Echinocardium pennatitidum, 234.

Echinoeidaris incisa, 70.

Echinocidaris (Tetrapygus) nigra, 72.

Echinocrepis, 189.

Echinocrepis cuneata, 189.

Echinocyamus, 102, 103. 164.

Echinocyamus angulosus, 104.

Echinocyamus craniolaris, 102, 1()3.

Echinocyamus crenulatus, 164.

Echinocyamus elongatus, 165.

Echinocyamus grandiporus, 165.

Echinocyamus grandis, 165.

Echinocyamus minutus, 166.

Echinocyamus pusillus, 100.

Echinocyamus scaber, 167.

Echinodiscus, 169.
Echinodiscus auritus, 169.
Echinodiscus emarginata, 172.

Echinodiscus emarginatus, 171.

Echinodiscus biforis, 170.

Echinodiscus bisperforatus, 160, 170,
171.

Echinodiscus bisperforatus var.

truncata, 170.

Echinodiscus deciesdigitata, 175.

Echinodiscus la^ianuni, 155, 158.

ErhiiKidiscus i)i-ljicularis, KiO.

Eciiiuodiscus (|uinquiesperforatus,

173, 174.

Echinodiscus sexiesperforatus, 174.

Echinodiscus tenuissimus. 171.
Echiiiolaiiipas, ISO, 182.

Ecliinoiainpas alexandri, 182.

Echinolampas crassa, 182.
Echinolampas depressa, 183.
Echinolampas koreana, 183.
EcliiiKilanipas ovata, 184.
Kchinolanipas richardii, 184.
Echinolampas sternopetala, 184.

Echinometra, 104, 105, 107, 141,

142.

Echinometra insularis, 143.
Echinomerta mathaei, 143.
Echinometra michelini, 145.

P]chinometra oblonga, 144.

Echinometra oblongus, 144.

Echinometra setosa, 43.

Echinometra subangularis, 143.

Echinometra vanbrunti, 143, 145.

Echinometra viridis, 145.

Echinometridae, 141.

Pjchinoneidae, 170.

Echinoneina, 170.

Echinoneus, 176.

Echinoneus abnormalis, 176.

Echinoneus abnormis, 176.

Echinoneus abruptus, 177.

Echinoneus cyclostomus. 176, 177,
178.

Echinosigra. 192.

Echinosigra phiale, 192.

Echinosoma, 55.

Echinosoma hoplacantha, 55.

Echinosoma luculentum, 55.

Echinosoma petersii, 56.

Echinosoma tenue, 56.

Echinosoma uranus, 57.

Echinosoma zealandiae, .57.

Echinostrephus, 104, 105, 107. 130.

Echinostrephus aciculatus. 1.30.

Kchino.strc()hus molare. 130.

Echinothri.x-, 44.

Echinothrix calamaris, 44.

Echinothrix diadema, 45.

Echinothuriidae, 53.
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Echinus, 104, 105, 107, 108.

Echinus acutus, 108.

Echinus acutus var. norvegica,

109, 110.

Echinus albociiictus, 117, IIS.

Echinus albus, 134.

Echinus alexandri, 110, ll(i.

Echinus atlanticus, 110.

Echinus atratus, 14.5.

Echinus calamaris, 44.

Echinus chloroticus, 133.

Echinus eidaris, 17, 18.

Echinus cordatus, 232.

Echinus darnleyensis, 120.

Echinus diadema, 4.5, 113,

Echinus droebachiensis, 138.

Echinus dufresnii, fi9.

Ecliinus elegans. 111, 113.

P^chinus erythrogranimus, 137.

Echinus esculentus, 108.

Echinus esculentus var. tcnuispina,

110.

Echinus euryporus, 112.

Echinus tieniingi, 108.

Echinus gilchristi, 112.

Echinus gilchristi var. hirsutn. 112.

Echinus globidus, 93.

Ecliinus gracilis, 112.

Echinus grandis, 214.

Echinus granularis, 140.

Echinus gratilla, 124.

Echinus uriscus, i)0.

Ecliinus hirsutus. 112.

Echinus horridus. 113.

Echinus lacunosus, 210.

Echinus lividus, 132.

Echinus lixula, ()9, 71.

Echinus lucidus, 113.

Echinus lucunter, 142, 143.

Echinus maculatus, 122.

Echinus niagellanicus, 118.

Echinus mamniillatus, 147.

Echinus luargaritaceus, 113, 114.

Echinus marii, 140.

Echinus mathaei, 143.

Echinus melo, 115.

Echinus microtuberculatus, 100.

Echinus miliaris, 100.

Echinus minutus, 104, 100.

Echinus molare, 1.30.

Echinus niultidentatus, 115.

Echinus niger, 72.

Echinus norvegicus, 109.

Echinus oblongus, 144.

Echinus omalostonia, 130.

Echinus orbiculus, 17.5.

Echinus ovum, 90, 99.

Echinus pallidus, 100.

Echinus pedifer, 140.

Echinus pileolus, 122, 123.

Echinus placenta, 154.

Kchinus punctulata, 71.

Echinus purpuratus, 139.

Echinus reticulatus, 151.

Echinus robillardi, 128, 129.

Echinus rosaceus, 148, 1.52.

Kchinus semituberculatus, 120,

l"]chinus spatagus, 210.

I'ichinus sphacroides, S7.

Echinus tenuispinus, 116.

Echinus trigonarius, 147.

Echinus tuberculatus, 130, 137.

Echinus variolaris, 08.

Echinus ventricosus, 123.

Echinus verruculatus, 121.

Echiinis (.\garites) spatuliger, 71.

Echinus (Psammechinus) micro-

tuberculatus, 100.

Echinus (Psammechinus) semi-

tuberculatus, 120.

Echinus (Toxopneustes) gibbosus,

1.35.

edwardsi, Micraster, 199.

edwardsi, Schizaster, 210.

elastica, Astropyga, 48.

elegans, Coelopleurus, 73, 74.

elegans. Kchinus, 78. Ill, 113. 140.

elegans, Histocidaris, 37.

elegans, Microcyphus, 95.

elegans, Peronella lesueuri var., 160.

elegans, Polyaster, 100.

elegans, Porocidaris, (i, 37.

elegans, Salmacis, 73.

elongata, Lovenia, 229, 230, 231.

elongata, Maretia, 227.

elongatus, Echinocyamus, 165.

elongatus, Heniiaster, 205.

elongatus. Spatangus, 229, 230.

emarginata, Flchinodiscus, 172.

emarginata, Encope, 172.

emarginatus, Echinodiscus, 171.

Encope, 171.

Encope californica, 172.

Encope emarginata, 172.

Encope grandis, 172.

Encope michelini, 172.

Encope micropora, 173.

Encope perspectiva, 173.

Eobri.ssus, 217.

Eobrissus townsendi, 217.

epigonuK, Nucleolites, 181.

epigonus, Oligopodia, 181.

erythracis, Salmacis, 86.

erythrogramma, Heliocidaris, 137.

erythrogrammus, Echinus. 137

esculenta, Cidaris, 123, 124.

esculentus, Echinus, 108.

esculentus, Tripneustes, 124, 125.

Eucidaris, 2, 3, 8, 20, 22.

Eucidaris galapagensis, 21.
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Kuiidaris metulaiia, 20, 142.

Eiu-idai'is tliouai'sii, 21.

I'iUcidaiis tribiiloidos, 21.

lOupata^'us, 223, 22!).

Eupatagus longispinus, 223.

Eupatagus valeiioieuuesii, 223.

Eurocidari.s, 4.

Euroc'idaris iiutri.x, 2i).

euryporus, Echinus, 112.

Evcchinus, 105, 107, 133.

Evechiuu.s chloroticus, 133.

excavatus, Sc-hizaster (Tiipvlus),

203, 204.

cxuavatus, Tripylus, 204.

cxcentrica, Agassizia, 199.

excentrica, Dendraster, 169.

exceutrica, Scutella, 100.

Exocycloida, 148.

expergitus, Hemiaster, 200.

Faorina, 203.

Faorina chiueiisis, 203.

feiicstrata, Calveiia, 5S), 00.

fctiestratuni, Araeosoma, 60, 04.

Fibidaria, 162.

Kibularia australis, 162.

Fibidaria craiiiolaris, 163.

Fibularia trigona, 102.

Fibidaria volva, 164, 100.

Fibulariidae, 102.

llavescens, Echinocardiuni, 233.

liavescens, iSpatagus, 233.

Hemingi, Echinus, 108.

Iloridaiius, Coelopleiuus, 74.

tiorigcra, Discoridaris, 33.

llorigcra, ( Jciiiocidaris, .5, 33.

forbesiana, Arbacia, 78.

forbesiana, Cottaldia, 7! I.

t'orbcsianus, Priouechiniis, 79.

forniosus, Aniblypucu.'stes, 1)7, 'JS,

99, 101.

IragilLs, Hrisastcr, 206.

fragilis, Rrissus, 2(Mi.

fragilis, Homolanipas, 1!I7.

fragilis, Hypselaster, 208.

fragilis, Lissonotus, 1!)7.

fragilis, JVriastcr, 208.

fragilis, Sclii/.aster, 200.

franciscaiia, Toxocidaris, 13'.l.

franciscauus, iStrongjloccntrotus,

130, 139.

fudsiyama, Laganuui, loS.

fulva, Aeropsis, 194.

fulva, Homolanipas, 197.

fustigcra, Phyllacautluis irupcrialis

van, 10.

galapagciisis, Eucidaris, 21.

galapagensis, Eucidaris thouarsii

var., 21, 22.

JJ.M. SDA.U.

gclibcrti, Eurocidaris, 28.

( Jcnicopatagus, 195.

< leuicopatagus aftiiiis, 195.

( Jenoeidaris, 76, 77.

(Jeiioeidaris niaculata, 76.

gcranioides, Cidarites, 30, 31.

geranioides, (Joniocidaris, 31, 32.

gibberulus, Paraster, 202, 203.

gibberulus, Schizaster, 202.

gibbosus, Coenoeentrotus, 135.

gibbosus. Echinus (Toxopneuslcs),
1.3.3.

gibbosus, Strongylocentrotus, 134,

133.

gibbosus, Toxopneustes, 13.").

gigaiitca, Austrocidaris, 28.

gii^antca, Choiicli'iiiidai'ls, 10, 11.

gigantca, Phyllacantliiis, 11.

gilchristi. Echinus, 112.

globator, Salmacis, 100.

globulosum, Uerraatodiadenia, 40.

globulosum, Ple.siodiadema, 40.

globulus, Echinus, 03.

globulus, Mespilia, 03, 04.

glossularia, Ambljpneustes, 00.

(Jonimaretia, 226.

(lonimaretia tylota, 226.

(ioniocidaris, 2, .), 8, 30.

(loniocidaris tanaliculata, 27.

(ioniofidaris clypcata, 33.

(Joniocidaris docderlcini, 30.

(-Joniocidaris tlorigera, 33.

Goniocidaris geranioides, 31.

Ooniocidaris geranioides var. tu-

baria, 31.

Goniocidaris umbraculuni, 32.

(ioniopneustes, 102.

Goniopneustes pentagonus, 102.

gracile, Araeosoma, 61.

gracile, A.sthenosonia, 01, 02.

gracilis. Echinus, 112.

grandiporus, Echinocyamus, 165.

grandis, Amblypneustcs, 97, 08.

grandis, Amblypneustes ovum var.,

09.

grandis, Dorocidaris, 20.

grandis, Echinocyamus, 165.

grandis. Echinus, 214.

grandis, Encope, 172.

grandis, Meoma, 220.

grandis, Plagiobrissus, 214.

grandis, Stereocidaris, 26.

granularis, Echinus, 140.

granularis, Sphacrechinus, 77, 140.

granulatum, Chaetodiadema, 49, 50.

granulosus, Temnopleurus, 82.

gratilla. Echinus, 124.

gratilla, Tripncustes, 124.

gratiosa, Parasalenia, 141.

gravieri, Xudechinus, 127.
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gregalis, Lovenia, 231.

grimaldi, Sperosoma, 64.

gi'iscus, Amblypiieustes, 'J7.

griseiis, Echinus, 96.

sirubei, Asthenosoma, .")<).

(iymnechinus, 104. 1(»7. 128, 129.

Gymnechinus abnormalis, 128.

Gymnechinus darnleyensis, 12U.

Gymnechinus pumilio, 120.

Gymnechinus robillardi, 129.

Gymnechinus versicolor, 129.

Habroeidaris, 69.

hardwickii, Temuopleuius, 80, 82,

83.

hastigera, Salenia, 65, 66.

Heligocystis, 190.

Heligocvstis carinata, 191.

Heliocidaris, 104, 107, Kio, 136.

Heliocidaris armigera, 136.

Heliocidaris crassispina, 136.

Heliocidaris erythrogramina, 137.

Heliocidaris erj'throgramma var.

meridionalis, 137.

Heliocidaris tuberculata, 137.

Hemiaster, 200.

Hemiaster cordatus, 205.

Hemiaster elongatus, 205.

Hemiaster expergitus, 200.

Hemiaster koehleri, 205.

Hemiasteridae, 197.

hemiasteroides, Rhynobrissus, 217.

heteractis, Asthenosoma, 58, 59.

Heterocentrotus, 147.

Heterocentrotus mammillatus, 147.

Heterocentrotus trigonarius, 147.

hexapora, Mellita, 174.

hinemoae, Peronella, 159.

hirsutus. Echinus, 112.

hirsuta. Echinus gilchristi var.,

112.

hispida, Pourtalesia, 191.

Histocidaris, 6, 9, 37.

Histocidaris elegans, 37.

Histocidaris purpurata, 38.

Holectypina, 176 n.

Holectypoids, 176.

Holopneustes, 101.

Holopneustes inflatus, 101.

Holopneustes porosissimus, 101, 102.

Homolampas, 177.

Homolampas fragilis, 197.

Homolampas fulva. 197.

hoplacantha, Echinosoma, 55, 57.

hoplacantha, Phoi'mosoma, 55.

horridus. Echinus, 113.

humilis, Clypeaster, 148, 149.

humilis, Echinanthus, 149, 153.

huttoni, Pseudechinus, 78.

Hypselaster, 208.

Hypselaster fragilis, 208.

Hypselolampas, 181.

Hypselolampas recens, 182.

Hypsiechinus, 76.

Hypsiechinus coronatus, 76.

liystrix, Araeosoma, 62.

hy.strix, Archaeopneustes, 195.

hystrix, Asthenosoma, 60.

hystrix, Calveria, 62.

hystrix, Lovenia, 229.

hystrix, Palaeopneustes, 195.

ijimai, Asthenosoma, 59.

imperialis, Cidarites, 9, 10.

imperialis, Phyllacanthus, 10.

incerta, Porocidaris, 36.

incisa, Arbacia, 70, 71.

iueisa, Echinocidaris, 70.

indiana, Pseudoboletia, 131, 132.

indianus, Toxopneustes, 130.

indica, Stereocidaris, 26, 27.

indistinctum, Kamptosoma, 58.

intiatus, Holopneustes, 101.

ingoltiana, Stereocidaris, 26.

insularis, Echinometra, 143.

intermedins, Psammechinus, 139.

intermedius, Strongyloccntrotus,

139.

interrupta, Coelopleurus iloridanus

var., 74.

interruptus, Coelopleurus, 74.

japonica, Dorocidaris, 27.

japonica, Stereocidaris, 27.

japonicum, Chaetodiadema, 50.

japonicus, Clypeaster, 150.

japonicus. Schizaster, 202, 210.

jeffreysi, Pourtalesia, 191.

josephinae, Palaeotropus, 196.

jukcsii, Schizaster, 203, 209.

Kamptosoma, 58.

Kamptosoma asterias, 58.

kerguelensis, Brisaster, 207.

Kleinia luzonica, 213.

koehleri, Abatus, 205.

koehleri, Amphipneustes, 198.

koehleri, Hemiaster, 205.

korcana, Echinolampas, 183.

lacunosus. Echinus, 210.

lacunosus, Schizaster, 202, 203, 210.

Lagana, 155.

Lagana laganum, 158.

Laganidae, 155.

Laganum, 155.

Laganum bonani. 158.

Laganum centrale, 155.

Laganum decagonale, 150 f.

Laganum decagonum, 156.
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Laganum dejHvssum, 157.

Laganiim f'udsiyama, l.js.

Lagauuni laganum, L"i(), 158.

Laganum lesueuri, IT)!).

Laganum mirabile, 158.

Laganum oi'ljicularp, KiO.

Laganum jipronii, !•")!(, KiL
Laganum (IVionclla) peronii, 101.

laganum, Echinodiscus, 155, 15S.

laganum, Lagana, 158.

laganum, Laganum, 150. 158.

laguncula, Pourtalesia, 192.

latecarinatus, Brissus, 219.

latecarinatus, Rpatangns l)rissus

var., 219.

latifrons, Brisaster, 207.

latifrons, Schizaster, 207.

latifrons, Schizaster (Brisaster), 2(17.

latissinia, ]\Ietalia. 215.

Leiocidai'is liispiiiosa, 15.

leptaleum, Araeo.sonia, 02.

Leptodiadema, 4L
leptostracon, Clypeaster, 150.

Leskia mirabilis, 193.

lesueuri, Laganum, 159.

lesueuri, Peronella, 159, Ifil.

leucoglobus, Amblypneustes, 97, 98.

limicola, Periaster, 208.

limioola, Schizaster (Periaster), 208.

limieolus, Hypselaster, 212.

lineata, Prionocidaris barulosa var.,

14.

Linopneustes, 223.

Linopneustes longispinus, 223.

Linopneustes murrayi, 223.

Linthia rostrata, 202.

Lissodiadema, 41.

Lissonotus fragilis, 197.

lividus. Echinus, 132.

lividus, Paracentrotus, 132.

lividus, Strongylocentrotus, 132.

lixula. Arbacia, 70, 71.

lixula. Echinus, 09.

Lobophora deplanchei, 171.

Lobophora tenuissima, 171.

Lobopliora truncata, 170.

longicollis, Coelopleurus, 73. 74.

longitissa, Mellita, 173.

longispina, Cidaris (Diadema), 51.

longispina, Diadema, .50.

longispina, Phyllacanthus baculosa

var., 15.

longispinus, Centrostephanus, 51.

longispinus, Eupatagus, 223.

longispinus, Linopneustes, 223.
lorioli, Amphipneustes, 198, 200.

lorioli, Stereocidaris, 28.

loveni, Palaeotropus, 197.
Lovenia. 229.

Lovenia camarota, 229

Lovenia cordiformis, 230.

Lovenia elongata, 230, 23 1

.

Lovenia gregalis, 231.

Lovenia hystrix, 229.

Lovenia subcarinata, 231.

Lovenia subcarinatus, 231.

Loxeohinus, 104, 105, 107, 134.

Loxechinus albus, 134.

Loxechinus bullatus, 134.

lucidus. Echinus, 113.

luculentum, Echinosoma, 55, 57.

luculentum, Phormosoma, '>'>.

lucuuter. Echinus, 142, 143.

luzonica, Brissopsis, 213.

luzonica, Kleinia, 213.

lyrifera, Brissopsis, 213.

I'vrifer, Brissus, 212, 213.

Lytechinus, 104, 105, 107, 119, 123.

Lyteehinus pictus, 119.

Lytechinus rufus, 119.

Lytechinus semituberculatus, 120.

Lytechinus variegatus, 120.

Lytechinus variegatus var. pallida,

121.

Lytechinus verruculatus, 121.

Macropneustes, 222.

Macropneustes spatangoides, 222.

niacrostoma, Echinometra, 143.

maciilafrt, (ienocidaris, 76.

niaculata, Pseudoboletia, 131,

maculata, Temnotrema, 90.

maculatum, Temnotrema, 90, 91.

maculatus, Coelopleurus, 73, 74.

maculatus, Echinus, 122.

maculatus, Microcyphus, 95.

maculatus, Pleurechinus, 90.

maculatus, Psammcchinus, 131.

maculatus, Temnechinus, 70.

maculatus, Toxopneustes, 122.

maculosa, Metalia, 216, 222.

magellanicus. Echinus, 118.

magellanicus, Notechinus, 1 18.

magellanicus, Pseudechinus, 118.

maillardi, Coelopleurus, 74.

mammillatus. Echinus, 147.

mammillatus, Heterocentrotus, 147.

manni, Astriclypeus, 171.

Maretia, 226.

Maretia alta, 226, 228.

Maretia elongata, 227.

Maretia ovata, 226.

Maretia parvituberculata, 227.

Maretia planulata, 220.

margaritaceus. Echinus, 113, 114.

margaritaceus, Sterechinus, 113.

marii. Echinus, 140.

marticiscana, Brissopsis, 212 n.

mathaei, Echinometra, 143, 145.

mathaei, Echinus, 143.

B2
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mediterraneum, Echinocardium,

233.

mediterraneus, Amphidetus. 233.

:Mellita, 173.

Mellita hexapora, 174.

Mellita longitissa, 173.

ISIellita quinquiesperforata. 174.

Mellita sexiesperforata, 174.

Mellita testudinata, 174.

melo. Echinus, 115.

Meoma, 220.

Meoma grandis, 220.

Meoma ventricosa, 220.

meridionalis, Heliocidaris erythro-

gramma var., 137.

mertensii, Colobocentrotus, 146.

Mespilia, 93.

Mespilia globulus, 93.

Mespilia globulus var. albida, 93.

Mespilia globulus var. whitmaei, 94.

Metalia, 214.

Metalia dicraua, 215.

Metalia latissima, 215.

Metalia maculosa, 210.

Metalia pectoralis, 214.

Metalia spatagus, 216.

Metalia sternalis, 216.

Metalia townsendi, 217.

metularia, Cidaris, 13, 20.

metularia, Cidarites, 20.

metularia, Eucidaris, 20, 21, 142.

mexicanum, Diadema, 42.

micans, Calocidaris, 3.

m leans, Cidaris, 19.

micans, Dorocidaris, 19.

michelini, Echinometra, 14.").

michelini, Encope, 172.

Micraster edwardsii, 199.

Microcyphus, 94.

Microcyphus annulatus, 94.

Microcyphus compsus, 95.

Microcyphus maculatus, 95.

Microcyphus zigzag, 96.

Microp'etalon, 178.

Micropetalon purpureum, 178.

micropora, Encope, 173.

Micropyga, 47.

Micropyga nigra, 47.

Micropyga tuberculata, 47, 48.

microtuberculatum, Aspidodiadema,

39, 40.

microtuberculatum, Plesiodiadema,

40.

microtuberculatus. Echinus, 106.

microtuberculatus. Echinus (Psam-
mechinus), 106.

mikado, Cidaris, 35.

mikado, Discocidaris, 5, 33, 34, 35.

mikado, Discocidaris (Cidaris), 32,

35.

miliaris. Echinus, 106.

miliaris, Psammechiiius, 100.

miliaris, Salenia, (i(i.

miliaris, Salenocidaris. 66.

milleri, Aporocidaris, 36.

milleri, Porocidaris, 36.

miniaceus, Clypeaster, 150.

minor, Cidaris, 22.

minutus, Echinocyamus, 166.

niinutus, Echinus, 164, 166.

mirabile, Laganum, 158.

mirabilis, Echinarachinus. 168.

mirabilis, Leskia, 193.

mirabilis, Palaeostoma, 193.

mirabilis, Seaphochinus, 16S.

miranda, Pourtalesia, 191.

Moera stygia, 211.

Moira, 2il.

Moira atropos, 211.

Moira stygia, 211.

Mdiropsis. 210.

Moiropsis cliaidicans, 211.

molare, Eehiuostrephus, 130.

molare. Echinus, 130.

monolini, Orechinus, 77.

monolini, Trigonocidaris, 77.

moseleyi, Brissus, 208.

moseleyi, Schizaster, 208.

moseleyi, Schizaster (Brisaster), 208.

mossambica, Astropyga, 46.

multidentatus, Echinus, 115.

murrayi, Linopneustes, 223.

murrayi, Palaeopneustes, 223.

naresianus, Urechinus, 185, 186.

nicobaricum, Aspidodiadema, 39.

niger. Echinus, 72.

niger, Tetrapygus, 72.

nigra, Echinocidaris (Tetrapvgus),

72.

nigra, Micropyga, 47, 48.

nimrodi, Abatus, 204, 206.

ninirodi, Pseudabatus, 200, 206.

norvegicus, Echinus, 109.

norvegica. Echinus acutus var.,

109, 116.

Notechinus, 104, 119.

Notechinus magellanicus, 118.

Notechinus novaezealandiae, 119.

Notocidaris, 4, 6, 9.

novaezealandiae, Notechinus, 119.

novaezealandiae, Pseudechinus, 119.

Nucleolites epigonus, 181.

Nucleolites recens, 179.

Nucleolitidae, 178.

Nucleolitina, 178.

Nucleolitoida, 178 n.

Nudechinus, 104, 107, 126.

Nudechinus darnleyensis, 126.

Nudechinus rubripunctatus, 127.
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Nudechinusscotiopremnus, 126, 127,
128.

luitrix, Austrocidaris, 4. 28, 29.
iiutrix, Cidaris, 2i).

iiutrix, Eurocidaris, 20.

<)l)loiiga, Kchinomctia, 144.
"bloiigus, Ec'liiiionietra, 144.
ubloiigiKs, Eehinu.s, 144.
oic'idciitalis, Nucleolitcs, ISO.
oi'linis, ('lyj)ca.stcr, 151.
Ogniocidaiis. 1, 4.

Oligopodia. LSU. 181.
()liL;ti|)()(lia c])igoiiu.s, 181.
oiiialostonia. Ecliiiuis, 130.
Opccliimis, 80.
Opechinu.s spectabili.s, 80.
orbiculare, Eagainmi, KiO.

orbicularis, Echinodisciis. l(i((.

orbicularis, Peronolla. 160, Kil.
orbicularis, Rotula. !().">.

orbiculus, Echinus. 17.j.

orbiculus, Rotula, 175.
Orcchinus. 77.

Orecliiiius iiioiiolini, 77.

Ova, 209, 210.

Ova canalifera, 209.
ovata, Aceste, 194.

ovata, Echinolanipas, 184.
ovata, Maretia, 226.
ovatus, Echiiianthus, 182, 1S4.
ovatus, iSpatangus, 220.
ovum, Amblypneustes, 97, 99.
ovum. Echinus, 90, 99.

owstoni, Araeosoma, 63.

pachista, Amblv})neu.stcs uvum
var., 99, 100."^

pachistus, Amblypneustes, 97, U)0.

Paehycentrotus,"l04. 107. 135.
Pachycentrotus australiae, 135.
paciKca, Mellita, 174.

pacifica, Rhynchohimpas, 180.
paciKcus, P3gorhynchus, ISO.

pacificus, Rhyncholampas, 180.
paciKcus, Rhj-nchopj-gus, ISO.
Palaeolampas, 180.

Palaeolampas crassa, 182.

Palaeopneustes, 196.
Palaeopneustes cristatus. 196.
Palaeopneustes hystrix. 19.").

Palaeopneustes murrayi, 223.
Palaeopneustidae, 195.

I'alaeostoma, 193.
I'alaeostoma niirabilis, 193.
Palaeostomatidac, 192.

Palaeotropus, 196.
Palaeotropus josephinae, 190.

Palaeotropus loveni, 197.
pallesuens, Temuotrema, 90.

l)alli(his. .Vmblypneustes, 90. 97. 98.
100.

pallida, l^ytechinus variegatus var..
121.

])allidu.s, Spatangus, 224.
panamensis, Dorocidaris, 24.

panamensis, Stylocidaris, 24.
papillata, Cidaris, 17.

papillata, Dorocidaris. IS.

Paracentrotus, 104, 107, 132.
Paracentrotus agulhensis. 132.
Paracentrotus lividus, 132.
Parasalenia. 10."), 1U7, 141.
Parasalenia gratiosa, 141.
Parasalenia pohlii, 142.
Paraster, 202.
Paraster gibberulus. 202, 203.
Paraster savignyi, 202.
Parechinus, 107, 116.
Parechinus angulosus, 117.
parma, Echinarachnius, 168.
parma, Scutella, 108.

parvituberculata, Maretia, 227.
pattersoni, Salenia, 65.
parvispina, PhyJlacantlius, 10.

parvispina, Phyllacanthus imperialis
var., 10.

paucispinum, Diadema, 42.
pectoralis, Metalia, 214.
pedifer. Echinus, 140.

jsedifera, Podophora, 146.
pellocrica, Mespilia globulus var., 93,

94.

pellucida, Peronella, l.'J9.

pellucidum, Araeosoma, 63.
pellucidum, Asthenosoma, 03.
pennatitidum, Echinocardium, 234.
pentagonus, Amblypneustes, 102.
pentagonus, Goniopneustcs, 102.
perezi, Temnopleurus, 83.

perezi, Temnopleurus toreumaticus
var., 83.

Periaster fragilis, 208.
Periaster limicola, 208.
Pericosmus, 199.
Pericosmus abatoides, 199.
Peronella, 159.
Peronella decagonalis, 153.
Peronella hinemoae, 159.
Peronella lesueuri, 159.
Peronella lesueuri var. elcgans, 160.
Peronella orbicularis. 160.
Peronella peronii, 161.
peronii, Laganum, l.jii, Kil.

peronii, Laganum (Peronella). Kil.
peronii, Peronella, 161.
perrieri, Ctenocidaris. 35.
perspectiva, Encope. 173.
petersii, Echinosoma, 56, 57.
petersii, Phormosoma, 50.
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phiale, Eehinosigra, 192.

phiale, Pourtalesia, 192.

Phormosoma, 54.

Phormosoma asterias. oS.

Phormosoma bursarium, 54.

Phormosoma hoplacautha, 5u.

Pliormosoma luuulentum, 55.

Phormosoma petersii, o(J.

Phormosoma placenta, 54.

Phormosoma rigidum, 54.

Phormosoma tenue, 55, 58.

Pliormosoma uranus, 5(j, 57.

Phormosoma zcalaiidiae, 57.

Plivlhuaiithus, 2, 7, 9.

Phyllacaiithus australis, 12.

Phyllacanthus baculosa, 12.

Phyllacanthus baculosa var. liueata,

14.

Phyllacanthus baculosa var. longi-

spina, 15.

Phyllacanthus imperialis, 10.

Phyllacanthus imperialis var. parvi-

spina, 10.

Phyllacanthus parvispina, 10.

picta, Echinometra, 144.

pictus, Lytechinus, 119.

pictus, Psammechinus, 11 'J.

Pilematechinus, 187.

Pilematechinus vescica, 187.

pileolus. Echinus, 122, 123.

pileolus, Tox<>|meustes, 122, 123.

pistillaris, Cidarites, 12.

pistillaris, Priouocidaris, 14.

placenta, Arachnoides, 154, 15(J.

placenta. Echinus, 154.

])lacenta, Phormosoma, 54.

Plagiobrissus, 214.

Plagiobrissus grandis, 214.

planulata, Maretia, 220.

planulatus, Spatangus, 220.

platyacantha, Austrocidaris, 29.

Plesiodiadema, 39.

Plesiodiadema antillarum, 39.

Plesiodiadema globulosum, 40.

Plesiodiadema microtuberculatum,

40.

Plethotaenia, 222.

Plethotaenia spatangoides, 222.

Pleurechinus bothryoides, 89.

Pleurechinus maculatus, 90.

Pleurechinus siamensis, 92.

Pleurechinus variegatus, 92.

Plococidaris, 1, 2.

Podocidaris, 09, 72.

Podocidaris prionigera, 72.

Podocidaris sculpta, 72.

Podophora, 107, 145, 140.

Podophora atrata, 145.

Podophora pedifera, 146.

pohlii, Parasalenia, 142.

Polyaster elegans, 100.

polyporus, Echinocyamus, 163.

Porocidaris, 0, 30.

Porocidaris elegans, 37.

Porocidaris milleri, 30.

Porocidaris purpurata, 38.

porosissimus, Holopneustes, 101

,

102.

Pourtalesia, 191, 194.

Pourtalesia alcocki, 191.

Pourtalesia carinata, 190, 191.

Pourtalesia ceratopyga, 190.

Pouitalcsia hispida, 191.

Pourtalesia jclVreysii, 191.

Pourtalesia laguueula, 192.

Pourtalesia miranda, 191.

Pourtalesia phiale, 192.

Pourtalesia rosea, 190.

Pourtalesiidae, 188.

Prionechinus agassizi, 78.

Prionechinus forbesianus. 79.

Prionechinus sagittiger, 77, 79.

prionigera, Priouocidaris, 72.

prionigera, Pygmaeocidaris, 73.

Priouocidaris, 2, 7. 9, 12.

Prionocidaris australis, 12.

Priouocidaris baculosa, 12.

Prionocidaris baculosa var. lineata,

14.

Prionocidaris badia, 14.

Prionocidaris bispiuosa. 15.

Prionocidaris vertieillala. 17.

productus, Echiuanthus, 153.

profundi, Salenia, 05, 00.

profundi, Salenocidaris, 66.

prostratus, Stonoclypus, 105.

Protenaster, 201.

Protenaster australis, 201.

Protenaster rostrata, 202.

Psammechinus, 100, 107.

Psammechinus intermedins, 139.

Psammechinus maculatus, 131.

Psammechinus microtuberculatus,

100.

Psammechinus miliaris, 100.

Psammechinus pictus, 119.

Psammechinus pulcherrimus, 139.

Psammechinus semituberculatus,

120.

Psammechiiuis verruculatus, 121.

Pseudabatus nimrodi, 200.

Pseudechiiius, 104, 107, 117.

Pseudechinus albocinctus. 1 18.

Pseudechinus magellanicus, 118.

Pseudechinus novaezealandiae, 119.

Pseudoboletia, 104, 105, 107,

130.

Pseudoboletia atlantica, 131.

Pseudoboletia Indiana, 131, 132.

Pseudoboletia maculata, 131.
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Pseudoboletia steiuistonia. I'HK

Pseudoccntrotus, 1.'50.

Pseudomarctia, 228.

Pspiidomaietia alta, 228.

pukhella, Temnotrt'iiia siamcnse
var., 93.

pulchi'llus, (Jyiimechinus, 127.

pukhcllus, Plcurcchinus siaincnsis

var., 1)3.

pulc'herrimus, P.saniiiu'chiiius, l.'i'.l.

puklii-nimus, SttoiijivkKoutrotus,

l;!0. 139.

pulvitiata, Astro])yj^a, 46, 47.

pulvinata, Cidarites, 40.

pumilio, (Jymncchinus, 120.

purutiilata, Arbacia, 70, 71.

])iiiutulatus, lOcliiiHis, 71.

pui-])iirata, HistoiidariM, 38.

purpurata, Porocidaris, (i, 38.

purpuratus, Echinus, 139.

purpuratus, Ktroiigylocciitrotu.s, 139.

purpureum, Micropetalon, 178.

purpureus, Spatangus, 222, 224.

225.
pusilliLs, Kfliinocyamus, 14S, lOU.

pusillus, Sijatangus, 232.

pustulosa, Arbacia, 71.

pustulosa, Cidaris, 09.

putnami, Laiianuni, l.")7.

Pygnuieocidaris, li!l. 72.

Pygiiiaooeidaris jiridiii^'cra. 73.

Pygorhyiuhu.s pacilituis, 180.

pyramidalis, Rhyiiobrissus, 217, 218.

quinquefora, Scutella, 173.

quinqiiiesperforata, Mellita, 174.

quinqiiiespcrforatus, EchiiiodisLU.s,

173, 174.

radiata, Astropyga, 46, 48.

radiata, C'idari.s, 40.

rarispiua, Salmaci.s, S.'>.

rarituberculatus, Eciiiiius, 133.

raschi, .Spatangus, 225.

rathbuni, Cystechinus, 187.

ravenelii, Clypeaster, 151.

ravenelii, Stonoclypus, 151.

recens, Apotopygus, 179.

recens, Catopygus, 181, 182.

recens, Hypselolampas. 182.

recens, Nucleolites, 179.

reevesii, Temnopleuru.s, 81, 82.

reevesii, Toreumatica, 81.

regularis, Cionobrissus, 221.

reini, Cidaris (Dorocidaris), 24.

I'eini, iStylocidaris, 24.

relicta, Calymene, 188.

reticulatus, Clypeaster, 150, 151.

reticulatus, Echinus, 151.

reviuctus, Cionobrissus, 221, 222.

rcynaudi, Tenmopleurus, 81.

Rhaphidoclypus, 152.

Rhynchocidaris, 4, 6, !t.

Rhyncholampas, 180.

Rhyncholampas cariboearuin, 180.

Hhynrliolainpas i)ac-iti(a, 180.

l\hynrhiilani])as paciliius, ISO.

iihyuchoijygus cariboearuin, 180.

Hhychopygu.s paciticus, 180.

Riiynobrissus, 217.
IthynolMissii.s hcniiastcroidcs, 217.
lUiyiKilirissus jn raniidalis, 217, 218.
ri( liaidii, lOchinolanipas, 184.

rigidum, Phorniosoma, 54, 57.

robillardi, Echinus, 128, 129.

robiUardi, Gymnechinus, 129.
rodgersii, Centrostepliaiuis. 51, 53.

rodgersii, Trichodiadcnia, 51.

rosaceus, Clypeaster, 152.

rosaceus, Echinanthus, 152.

rosaceus. Echinus, 148, 152.

rosea, Boletia, 123.
rosea, Ceratophysa, 190.
rosea, Pourtalesia, 190.

roseus, Toxopneustes, 123.

rostrata, Aerope, 193, 194.

rostrata, Aeropsis, 194.
rostrata, Protenaster, 202.
Rot u la, 105, 175.
Hot II la deeiesdigitata, 175.

Rotula orbiculus, 175.
Rotula rumphii, 175.

rotundus, Clypeaster, 152.

rotundus, Stonoclypus, 152.

rousseaui, Microcyjihus, 90.

rubricincta, iSaimacis, 86.

rubricingulus, Centrostephanu.-^, 52.

rubripunctatus, Nudechinus, 127.
rufa, 8almacis, 119.

rufus, Lytechinus, 119.

rugosa, Cidaris, 18, 19.

rugosa, Dorocidaris, 19.

rumphii, Rotula, 175.

sagittiger, Prionecliinus. 77, 79.

Salenia, 65.

Salenia cincta, 65.

Salenia miliaris, 00.

Salenia pattersoni, 65.

Salenia varispina, 07.

Salenidae, 05.

Salenocidaris, 66.
Salenocidaris miliaris, 66.

Salcnocidaris profundi, 66.

iSaienocidaa'is varispina. 00, 67.
Salmacis, 84.

Salmacis belli, 84.

Salmacis bicolor, 84.

Salmacis dussumieri, 85.
Salmacis elegans, 73.
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iSalmacis erythracis, 86.

Salmacis rubricincta, 86.

iSalmacis rufa, 119.

Salmacis sphacroides, 87.

Salmacis sphaeroides var. belli, S4.

iSalmacis virjfulata, 87.

savignyi, Diadcma, 43, 44, ul.

savignyi, Paiaster. 202.

savignyi, f^chiza^^tcl•, 2U2.

saxatile, Diadema, 74.

scaber, Echinocyamus, 167.

Scaphechinus mirabilis, 1()8.

iSchizaster, 210.

Schizaster agassizii, I'.MI.

iSchizaster canalifevus, "idlt.

Schizaster claudicans, 210, 211.

Schizaster edwardsi, 210.

Schizaster fragilis, 206.

Schizaster gibberulus, 202.

Schizaster japonicus, 210.

Schizaster moseleyi, 208.

Schizaster savignyi, 202.

Schizaster studeri, 210.

Schizaster (Brisaster) latifrons, 207.

Schizaster (Brisaster) moseleyi, 208.

Schizaster (Peria.ster) limicola, 208.

Schizaster (Tripylus) cavernosus,

204, 205.

Schiza.ster (Triijylus) excavatus, 203,

204.

Schizocidaris, 34.

scillae, Temnechinus, 91, 92.

scillae, Temnotrema, 91.

scotiopremnus, Nudechinus. 12(i,

127, 128.

scrobiculata, Agassizia, 198, 199.

sculpta, Podocidaris, 72.

sculpta, Temnotrema, 89.

sculptum, Temnotrema, 92.

Scutella decagonalis, 15(i.

Sciitella excentriea, 109.

Scutella parma, 168.

Scutella quinquefora, 173.

ScutelHdae, 167.

scutiformis, Clypeaster, IJO, 151.

scutigera, Cidarites, 65.

semituberculatus, Echinus (Psam-

mechinus), 120.

semituberculatus, Lytechinus, 120.

semituberculatus, Psammechinus,
120.

serrata, Discocidaris, 33, 34.

setosa, Diadema, 43.

setosa, Echinometra, 41, 43.

setosum, Diadema, 43.

sexiesperforata, Mellita, 174.

sexiesperforatus, Echinodiscus, 174.

shackletoni, Abatus, 206.

siamense, Temnotrema, 92.

siamensis, Pleurechinus, 92.

siamensis, Temnotrema, 92.

Spatagocystis, 189.

Spatagocystis challengeri, 189.

Spatagus, 224.

Spatagus Havescens, 233.

spatagus. Echinus, 216.

spatagus, Metalia, 216.

Sj)atangidae, 212.

S|)rttangina, 192.

spatangoides, Macropncustes, 222.

spatangoides, Plethotaenia, 222.

Spatangus, 222, 224.

Spatangus atropos, 211.

Spatangus australasiae, 228.

Spatangus brissus, 218.

Spatangus brissus var. latecarina-

tus, 219.

Spatangus brissus var. unicolor,

218.

Spatangus bufo. 200.

Spatangus canaliferus, 209.

Spatangus capensis, 224,

Spatangus crux-andreae, 228.

Spatangus elongatus, 229, 230.

Spatangus ovatus, 226.

Spatangus ])allidus, 224.

Spatangus j))anidatus, 22(1.

Spatangus purpureus, 224, 225.

Spatangus pusillus, 232.

Spatangus raschi, 225.

Spatangus spectoralis, 214.

Spatangus sternalis, 214, 216.

spatuligera, Arbacia, 69, 71.

spatuligera, Echinus (Agarites), 71.

speciosa, Ctenocidaris, 35, 36.

speciosus, Clypeaster, 151, 153.

spectabilis, Opechinus, 80.

spectoralis, Spatangus, 214.

Sperosoma. 64.

Sperosoma giimaldi, 64.

Sphaerechinus, 104, 105, 107, 140.

Sphaerechinus australiae, 135.

Sphaerechinus granularis, 140.

sphaeroides, Echinus, 87.

sphaeroides, Salmacis, 85, 87.

spinosa, Trctocidaris, 3, 20.

stenostoma, Pseudoboletia, 130.

Stephanocidaris, 2.

Stephanocidaris biserialis, 32.

Sterechinus margaritaceus, 113.

Stereocidaris, 4, 5, 8, 25.

Stereocidaris capensis, 25.

Stereocidaris grandis, 26.

Stereocidaris indica, 26.

Stereocidaris indica var. capensis,

25.

Stereocidaris ingolliana. 26.

Stereociilaris japonica, 27.

sternalis, Brissus (Mctaha), 216.

sternalis, Metalia. 216.
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sternalis, Spatangus, 214, 210.

sternopetala, Echin()lani])as, 183,

184.

stiinpsoni, Coloboccntrotus, 140, 147.

Stirodonta, ii.'>.

stokesii, Mcllita. 17.'?.

StoinopiiiMistes, 68.

iStoiuoptioustes vaiiolaris, 68.

iStoniopiieustidae, 07.

Stonoclypus prostratus, 105.

Stoiioelypus lavcnclii, 151.

Sldtuxlypiis lot uiK Ills, 152.

Stronnyloceiitnttidac, 130.

Strongylo(!cntratus, OS, 104. 105,

107, 1.38.

Strongylocentrotu.s armiger, 130.

Strongylocentrotiis chlorocentrotus,

1.38.

Strongylopentrot.u.s drofbachien-sis,

138.

Strongylocentrotiis franciscanus,

139.

Strongylocentrotus intermedins, 139.
Strongylocentrotiis lividu.s, 132.

Strongylocentrotiis pulcherrimiis,

139.

Strongylocentrotus purpuratus, 139.

Strongylocentrotiis t uhercniatus,

137.

studeri, Scliizaster, 210.

stygia, Moera, 211.

stygia, Moira, 211.
Stylocidari.s, 3, 8, 9, 22.

Stylocidaris affinis, 23.

Stylocidaris bracteata, 23.

Stylocidaris bracteata var. albidens,

23.

Stylocidaris panamensis, 24.

Stylocidaris reini, 24.

subangularis, Echinometra, 143.

subcarinata, Lovenia, 231.
subcarinatus, Lovenia, 231.

subdepressa, Echinanthus, 153.

subdepressus, Clvpeaster, 150. 151,

152, 153.

sulcata, Salmacis, 84, 93.

superba, Coenopedina, 52.

talismani, Histocidaris, 38.

telurus, Clypeaster, 149, 150.

Temnechinus, 70, 77.

Temnechinus maculatus, 70.

Temnechinus scillae, 91.

Temnocidaris, 27.

Temnocidaris canaliciilata, 27.

Teiunopleiiridac, 75.

Tcmnopleurus, 80.

Temnoplcurus costatns, 80.

Teninopleurus hardwickii, 80.

Temnoplcurus reevcsii, 81.

Tcmnopleurus reynaudi. 81.

Temnoplcurus tcu'cuniaticus, 82.

Tcmnopleurus torcumaticus var.

perezi, 83.

Temnotrcma, 89.

Tcmiiof rcma. decorum. 89.

Tcinnot ri'ina inaiulatiiin. 90.

TciuiKitrcina pallesccns. 90.

Temnotrcma scillae. 91.

Temnotrcma sculpta, 89.

Temnotrcma sculptiim, 92.

Temnotiema siamensc vai-. jml-

chclla. 93.

Temnotrcma siamensis, 92.

tcnue, Kcliinosoma, 56, 57, 5S.

tciiue, Phormosoma, ~>.'i.

tenuis, Phormosoma, 50.

tenuispina. Echinus csculcntus

var., 110.

tenuispinus. Echinus, 116.

tenuissima, Lobophora, 171.

tenuissimus, Echinodiscus, 170, 171.

tessellatum, Araeosoma, 63.

tesscllatuin, Astlicnosoma, 02, 03.

tcstudinarJus. Kchinanthus, 148.

tcstudinata. Mcllita, 174.

testudo, Anaulocidaris, 100.

Tetrapygus, 09, 72.

Tetrapygus niger, 72.

thetidis, Araeosoma, 63.

thetidis, Asthenosoma, 03.

thouarsii, Cidaris, 21.

thouarsii, Eucidaris, 21.

tonsum, Aspidodiadema, 38, 39.

townsendi, Eobrissus, 217.

townsendi, Metalia, 217.

Toreumatica hardwickii, 80.

Toreumatica reevesii, 81.

toreumatica, Cidaris, 80, 82.

torcumaticus, Tcmnopleurus, 82, 85,

88.

Toxocidaris crassispina, 130.

Toxopneiistcs, 104, 107, 122, 123.

Toxopneustes chloracanthus, 122.

Toxopneustes gibbosus, 135.

Toxopneustes indianus, 130, 131.

Toxopneustes maculatus, 122.

Toxopneustes pileolus, 123.

Toxopneustes roseus, 123.

Toxopneustes variegatus, 120.

Tretocidaris, 3, 4, 7, 19.

Tretocidaris bartlctti, 19.

Tretocidaris bracteata, 23.

Tretocidaris spinosa, 20.

tribuloides, Cidaris, 2, 21.

tribuloides, Cidarites, 21.

tribuloides, Eucidaris, 3. 21, 22.

Trichodiadcma, 51.

Trichodiadema rodgersii, 51.

trigona, Fibularia, 102.
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trigonarius, Echinus, 147.

ti'igonarius, Heterocentrotus, 147.

Trigonocidaris. 76.

Trigonocidaris albida, 76.

Trigonocidaris monolini, 77.

Tripneustes, 104, 107, 123.

Tripneustes depressus, 124.

Tripneustes esculentus. 124, 125.

Tripneustes gratilla, 124.

Tripylus, 203, 206.

Tripylus excavatus, 203, 204.

Tripylus (Abatus) cavernosus, 204.

triseriatus, Amblypneustes, 97.

truncata, Echinodiscus bisperforatus

var., 170.

truncata, Lobophora, 170.

tubaria, Cidarites, 31.

tubaria, Goniocidaris, 31, 32.

tubaria, Goniocidaris geranioides

var., 31.

tuberculata, Heliocidaris, 130, 137.

tuberculata, Micropyga, 47, 48.

tubereulatus. Echinus, 136, 137.

tuberculatus, Strongylocentrotus,

137.

tylota, Gonimaretia, 226.

umbraculum, Goniocidaris, 32.

unicolor, Spatangus brissus var..

218.

urans, Echinosoma, 57,

uranus, Phormosoma, .56, 57.

Urechinidae, 185.

Urechinina, 185.

Urechinus, 185.

Urechinus clypeatus, 186.

Urechinus naresianus, 185, 186.

Urechinus wyvillii, 187.

urens, Asthetiosoma, 59.

urens, Cyanosoma, 50.

valenciennesii, Encope, 172.

valenciennesii, Eupatagus. 223.
vanbrunti, Echinometra, 143, 145.
variegata, Cidaris, 119, 120.

variegatus, Lytechinus, 120, 121.

variegatus, Pleurechinus, 92.

variegatus, Toxopneustes, 120.

variolaris. Echinus, 68.

variolaris, Stomopneustes, 68.

varispina, Salenia, 67.

varispina, Salenocidaris, 66, 67.

varium, Asthenosoma, 58, 59.

ventricosa, Meoma, 220.

ventricosus. Echinus, 123.

ventricosus, Schizaster, 207.

ventricosus, Spatangus, 220.

verruculatus. Echinus, 121.

verruculatus, Lytechinus, 120, 121.

verruculatus, Psammechinus, 121.

versicolor, Gymnechinus, 129.

verticillata, Cidarites, 17.

verticillata, Phyllacanthus, 17.

verticillata, Prionocidaris, 2, 14, 17.

vescica, Cystechinus, 187.

vescica, Pilematechinus, 187.

violacea, Micropyga, 48.

violaceum, Araeosoma, 64.

virescens, Clypeaster, 153.

virgulata, Salmacis, 87.

viridis, Echinometra, 145.

vitreus, Argopatagus, 196.

volva, Fibularia, 164, 166.

whitmaei, Mespilia, 94.

whitmaei, Mespilia globulus var.,

94.

wyvillii, Cystechinus, 187.

wyvillii, Urechinus, 187.

zealandiae, Echinosoma, 57.

zealandiae, Phormosoma, 57.

zelandiae, Arachnoides, 154, 155,

zigzag, Microcyphus, 96.





PLATE I

Chondrocidaris brevispina. ( xc. J).

Fig. 1. Aboral view.

Fig. 2. Side view.
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PLATE II

Fig. 1 . Austrocidaris platyacantha. Side view. ( x |).

Fig. 2. Prionocidaris badia. Aboral view. ( xc. |).
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PLATE III

Figs. 1 and 2. Austrocidaris gicjantea. ( x^).

1. Aboral view.

2. Side view.

Fig. 3. Micropyga nigra. Side view. ( x^).
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PLATE IV

Micropyga nigra. ( x
j

Fig. 1 . Aboral view.

Fig. 2. Oral view.



Clark.B.M. Echinoidea. PLATE IV

P Highley. Photo.







PLATE V

Figs. 1 and 2, Coenopedina superba. ( x |).

1. Side view.

2. Aboral view.

Figs. 3 and 4. Salmacis ruhricincta. ( x f ).

3. Side view.

4. Aboral view.
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PLATE VI

Echinus muUidentatus . ( x |).

Fig. 1. Aboral view.

Fig. 2. Side view.
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PLATE VII

Figs. 1 aiul 2. Nudechinus rubrijmnctafns. (x2).

1. Side view.

2. Aboral view.

Figs. 3 and 4. Gymneckinus abnormal is. ( x4).

3. Aboral view.

4. Side view.

Figs. 5 and 6. Temnotrema 'paUescens. ( x 3|).

5. Side view.

(i. Aboral view.
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PLATE VIII

Peronella le.sueuri var. elegans. ( x |).

Fig. 1. Aboral view.

Fig. 2. Oral view.
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PLATE IX

Figs. 1 and 2. Lacjanum cenfrale. ( x |).

1. Aboral view.

2. Oral view.

Figs. 3 and 4. Ecliinocyamus cremdafus. ( x 4).

3. Aboral view.

4. Oral view.

Fig. 5. Clypeaster miniaceus. Aboral view. ( x |).

Figs. G-8. Ecliinocyamus grandis. (x2i).

6. Oral view.

7. Side view (right).

8. Aboral view.

Figs. 9 and 10. Lagamim mirabUe. ( x|).

9. Aboral view.

10. Oral vicAv.
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PLATE X

Figs. 1-3. Echinoneus abruptus. Nat. size.

1

.

Aboral view.

2. Side view (left).

3. Oral view.

Figs. 4 and 5. Echinolampas koreana. Nat. size.

4. Aboral view.

5. Side view (left).

Figs. 6 and 7. Cionobrissus regularis. Nat. size.

6. Side view (right).

7. Aboral view.
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PLATE XI

Figs. 1-3. Hypselaster fragilis. ( x |).

1. Aboral view.

2. Side view (left).

3. Oral view.

Figs. 4-6. Pericosmus abafoides. ( x |).

4. Aboral view.

5. Side view (right).

6. Oral view.

Fig. 7. Metalia latissima. Side view, left. ( x |).
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PLATE XII

Metalia latissima. Nat. size.

Fig. L Aboral view.

Fig. 2. Oral view.
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