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The Echinoderm Fauna of Australia 

Its Composition and Its Origin 

INTRODUCTION 

It must not be assumed because of the amplitude of the title that the author 

considers our knowledge of the Australian echinoderm fauna as practically com- 

plete. Far from it! But that knowledge is now great enough to warrant assem- 

bling it in one volume and trying to make some deductions from it as to the 

origin and history of Australia’s marine fauna. It is hoped, further, that these 

deductions may throw some light on the history of the Australian continent 

and its relation, if any, to Africa, Asia, and New Zealand. Owing to their 

relatively sedentary habits, their aversion to fresh or even brackish water, the 

brevity or complete absence of a free-swimming larval life, and the usually 

small bathymetrical range, echinoderms are remarkably suitable as material for 

studying changes in shore lines or the relation of land masses to each other. 

A study of this kind was published by the Carnegie Institution of Washington 

some twenty-five years ago (H. L. Clark, 1g2r), dealing with the Torres Strait 

region and the origin of the echinoderm fauna of the Great Barrier Reef and 

the eastern coast of tropical Australia. The evidence is strong, if not strictly 

conclusive, that Torres Strait has not been the chief route by which the eastern 

coast of Australia has received its marine fauna, the greater part of that fauna 

having come from the northeast around the eastern end of New Guinea. So 

definite were the results of that study, it seemed worth while to extend it to the 

entire continent of Australia and see if light could thus be thrown on the his- 

tory and possible “drift” of that land mass. Thanks to the generosity of the 

Carnegie Institution of Washington and the Milton Fund of Harvard Uni- 

versity, with the hearty cooperation of the Museum of Comparative Zoology, 

two extended visits to Australia were made in 1929 and 1932. All parts of the 

continental coast were visited except the western half of the southern coast and 

the great northern Gulf of Carpentaria. In both these areas the local conditions 

are unfavorable to a diversified echinoderm fauna, so it is not likely that visits 

to those relatively inaccessible coasts would add very much that is significant 

to our knowledge of Australian echinoderms. (Exception may perhaps well be 

made of the southern coast of Western Australia, west of the Great Australian 

Bight, where indications of an interesting echinoderm fauna have been found.) 

The two visits resulted in the collection of a very large amount of material, 

upon which a report has already been published (H. L. Clark, 1938). Aside 

I 



2 THE ECHINODERM FAUNA OF AUSTRALIA 

from the material obtained and the extensive observations made, the contacts 

with local “naturalists” and collectors were invaluable. The generous coopera- 

tion and assistance received from scientific colleagues, and particularly from 

the museums, have been encouraging and helpful beyond words. Whatever 

results have been achieved must be attributed in large part to this unselfish and 

magnanimous helpfulness. In both the 1921 and 1938 reports, the attempt has 

been made to express something of the debt owed to more than fifty indi- 

viduals for their help. It is unnecessary to repeat those names here, but this 

introduction cannot be closed without expressing the author’s lasting gratitude 

to the late Dr. C. Anderson, Director of the Australian Museum; the late 

Dr. John C. Merriam, President of the Carnegie Institution of Washington, 

1920-1938; and particularly to the late Dr. Thomas Barbour, Director of the 

Museum of Comparative Zodlogy, without whose constant interest, encourage- 

ment, and support the work could never have been done. 

In order to make use of all the available evidence, it has been deemed desir- 

able to include in this report all the echinoderms known from Australia, regard- 

less of whether they are living or extinct. To separate the various species by 

that arbitrary line is unnatural and unnecessary. The fossil echinoderms of 

Australia are therefore included herein in their natural positions in the system,’ 

but groups or species which no longer have living representatives (so far as 

we know) are indicated by an asterisk (*). The report is divided into two 

parts. The first deals with the composition of the echinoderm fauna; the second 

discusses its relationships and possible origin. In the first, artificial keys are 

given to all the groups in the five classes of echinoderms known to occur in 

Australia, down to species. This part will therefore be of service, it is hoped, to 

all zoologists and paleontologists who wish to identify material with which 

they are working. The boundary of this geographical unit, Australia, is for 

practical reasons set at the 500-fathom line, except on the northern coast between 

longitude 128° and 145°, where it is arbitrarily set at 9° 30’ south latitude, so 

as to include the northern end of the Great Barrier Reef, but exclude New 

Guinea and the Arafura Sea. Sahul Bank and “Challenger” stations 188 and 189 

are thus included in Australia, but 190 is not. Since Lord Howe Island is politi- 

cally a part of New South Wales, and its echinoderms are essentially Australian, 

it is also, perhaps somewhat arbitrarily, included as part of Australia. [¢ must 

be emphasized that the keys are limited strictly to the species known up to 

January 1, 1941, from within the limits of the Australia thus artificially defined. 

It is hoped that all such species both fossil and living are included. No illustra- 

1 Fossil species based on very imperfect material which defy any adequate specific diagnosis are 

omitted, but it is impossible to be consistent in this matter. I can only hope that none of my omis- 

sions will be considered unreasonable. The great help of the late Dr. Frederick Chapman, of 

Melbourne, in connection with the inclusion of the extinct echinoderms is herewith very gratefully 

acknowledged. 



INTRODUCTION 3 

tions are published herewith, as nearly all the species have been figured and 

references to such figures are given. 

The second part of the report undertakes to analyze the composition of this 

Australian fauna, to ascertain its interrelations and probable point or points of 

origin, and, particularly, to compare it with the corresponding faunas (so far as 

they are known) of southern and eastern Africa, of India and adjoining seas, 

of the East Indian and western Pacific islands, and of New Zealand. As a 

result of such comparisons, it is hoped some light may be thrown on the plausi- 

bility of the Wegener hypothesis concerning the flotation of continents, as 

regards Australia. Conclusive evidence cannot be expected from the study of 

a single phylum of animals, but it may be hoped nevertheless that the usefulness 

of the hypothesis may be either increased or diminished by the results of this 

investigation. 
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PART I 

ANNOTATED LIST OF THE ECHINODERMS OF AUSTRALIA, 

BOTH FOSSIL AND RECENT 
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ANNOTATED LIST OF THE ECHINODERMS OF AUSTRALIA, 

BOTH FOSSIL AND RECENT 

The echinoderm fauna of Australia is both large and diversified, including 

nearly goo known species. There is every reason to believe that many more 

remain to be discovered, not only in the greater depths where little collecting 

has been done, but even in shallow water on the reefs and along shore where 

most of the known species have been found. Nevertheless, our knowledge has 

now reached a point where it is necessary to assemble and arrange it in a single 

volume, that it may be available to the zoologists and nature lovers of the 

oncoming generation. Fortunately, echinoderms are an exceptionally well de- 

fined and sharply limited group, and are moreover divisible into very clearly 

separated and easily distinguished classes. Seven of these classes are universally 

recognized, of which two have long been extinct and have no known represen- 

tative in Australia. The other five occur abundantly on all parts of the Aus- 

tralian coast, where local conditions permit, and four of them are also of more 

or less general occurrence in fossiliferous rocks. These five classes are so 

sharply defined that a “key” by which to distinguish them is scarcely necessary. 

The Crinoidea (crinoids, sea lilies, or feather stars in popular phraseology) are — 

at once recognizable by their feather-like arms and by the usual presence, at 

the center of the dorsal or aboral side, of a cluster of slender, segmented ap- 

pendages (cirri) or, much more rarely, of a more or less elongated stalk, with 

or without cirri. The Asteroidea (sea stars) show great variety of size and form, 

but the arms are hollow, with parts of the digestive system enclosed; in extreme 

cases the arms are so short that they are not readily distinguishable from the 

body, the animal being more or less perfectly pentagonal or hexagonal. Cirri 

and feather-like arms are never present. The Ophiuroidea (ophiurans, brittle 

stars, or serpent stars) have solid, slender, more or less extensively segmented 

arms, which in some highly specialized groups are arborescent or fork dichot- 

omously three or more times; in several genera (sometimes called sea spiders 

or basket fish) more than a dozen divisions of each arm may occur. The 

Echinoidea (echini, sea urchins, shield urchins, sand dollars, sand shillings, and 

heart urchins) are encased in a firm, usually rigid test, more or less covered 

with spines, and have no projecting arms. The test is commonly more or less 

hemispherical with the oral (lower) side flattened, but the form ranges from 

ellipsoidal (the vertical axis longer than the horizontal) to discoidal (the vertical 

axis only a small fraction of the horizontal). The spines are incredibly diversi- 

fied in character, ranging from minute, well-nigh microscopic, short, slender 

ones to the heavy ones of the slate-pencil urchins, 100 mm. or more in length 

7 



8 THE ECHINODERM FAUNA OF AUSTRALIA 

and 10-12 mm. in diameter. The Holothurioidea (holothurians or sea cucum- 

bers) are conspicuously unlike the other classes in that the skeleton is reduced, 

so that the body wall is (with a few notable exceptions) soft. Associated with 

this peculiarity is the elongation of the oral-aboral axis so that the animal lies 

on one side with the mouth at the anterior end of the body, the anus posterior. 

At first sight there is no indication of the radial symmetry so obvious in the 

other classes, but a cross section through the animal, midway between the 

mouth and anus, reveals a symmetry essentially the same as that of a regular 

sea urchin or a pentagonal sea star cut in a similar plane. The five classes, so 

sharply defined thus in their respective patterns of structure, show an equal 

and similar diversity in their movements, methods of feeding, and other habits. 

It is therefore most natural and feasible to treat each class by itself, and that 

course will here be followed. 



CRINOIDEA 

The crinoid fauna of Australia, so far as is now known, is made up of tor 

species, of which 18 (11 genera) are extinct. The 83 living species (grouped in 

44 genera) are most abundant on or about the coral reefs of tropical Australia, 

but a few hardy species brave the cooler waters of the southern coast. Only 

3 species of Recent stalked crinoid have as yet been taken, and of one of these, 

a single specimen from an unknown locality is all we have. The other 2 are 

known only from moderately deep water, go-200 fms., off the northwestern 

and southeastern corners of the continent. Both at Mer near the northern end 

of the Barrier Reef, and at Broome on the northwestern coast, the free-living, 

unstalked crinoids are abundant, with some 20 species in each region. But on 

the coast of New South Wales only 3 or 4 small species occur, and at the south- 

western corner of the continent only 5 or 6 species are as yet known. The 

extinct crinoids are all, except 2, stalked forms which have been found for the 

most part in the strata of Queensland, New South Wales, and Victoria. A 

few interesting forms, however, have been obtained in Western Australia. None 

of them have any direct relationship with the existing crinoid fauna. In connec- 

tion with the preparation of this section on the crinoids, Mr. Austin Hobart 

Clark’s invaluable publications have been of inestimable service, and his friendly 

assistance by correspondence and conversation entitles him to my warmest 

thanks. 

KEY TO THE ORDERS OF CRINOIDEA 

A. Lower brachials part of dorsal cup; all are now extinct: 
All plates of calyx united by close sutures, and immovable.............. Camerata 
Plates of calyx variously incorporated in dorsal cup, but never rigidly... .Flexibilia 

AA. Lower brachials free above radials and not normally incorporated in 
dorsal cup: 

Tegmen plated; mouth subtegminal; all now extinct................... Inadunata 
Tegmen coriaceous, with minute calcareous particles, which may be 

enlarged into small plates; mouth and food grooves exposed; 
mamy Gxiinee lowte Gonrsihy IGEN. . cos occoccc oo cecagcowsesosudouns Articulata 

Order *CAMERATA 

Three families in this order are known from Australian strata. All are extinct. 

They may be distinguished from one another as follows: 

KEY TO THE FAMILIES OF CAMERATA 

A. Base hexagonal; radials separated posteriorly by anal plate: 
inalaplatesheptaconalmrollowedubyacmplatcsymne ane nr n rn Batocrinidae 
Anal Dlae Inoaconeall, rollowvecl lon7 2 jEVES, oo occ bc csc cc soesouneoe Actinocrinidae 

Aa baseipentasonal-sradialsmnotseparated oysanyanalaplatey as. ce eee Platycrinidae 

9 



IO THE ECHINODERM FAUNA OF AUSTRALIA 

Family *BATOCRINIDAE 

Although some 40 genera have been described and referred to this family, only 
a single one has been as yet discovered in Australia. This genus was first described 
from the Silurian rocks of England and Gotland (Sweden). Since the Australian 
species is based on a single, very incomplete specimen, which came from rocks 
dubiously indicated as Carboniferous, there is good reason for being skeptical as to 
the occurrence in Australia of crinoids congeneric with the European species. 

*PERIECHOCRINUS 

Periecocrimtes Thomas Austin and Thomas Austin, Jr., 1842. Ann. Mag. Nat. Hist., 

vol. 10, p. 110 (nomen nudum). 

Periechocrinites Thomas Austin and Thomas Austin, Jr., 1843. Ann. Mag. Nat. Hist., 

vol. II, p. 203. 
Periechocrinus Morris, 1843. Cat. Brit. Foss., p. 56. 

Genotype: Periechocrinites articulosus Austins, 1843, p. 204. 

It is, as already suggested, extremely doubtful whether this genus ever really 
occurred in Australia, but until we have much better and more abundant material, 

we must accept the identification of so good an authority as Etheridge, who recog- 
nizes the following species. 

*Periechoctinus indicator 

Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., no. 5, pt. 2, p. 78; pl. 22, fig. 4. 

A single imperfect specimen, from New South Wales, “Chalky Gully, Wollumba 
River, Co. Gloucester: ?Carboniferous,” is the only basis for this name. “Some 

flattened and decorticated plates” from “Greenhills, Paterson to Dungog Road, Co. 
Durham, Mirari Limestone, Carboniferous” are, however, also referred by Etheridge 

to Periechocrinus, as he considers the resemblance to indicator “strong,” but the 

specific distinctness “evident.” 

Family *ACTINOCRINIDAE 

This is a smaller family than the preceding, with only 10 to 12 genera, nearly 
all North American. Its right to a place in the Australian fauna is even more dubious 
than that of the Batocrinidae, although de Koninck is sure that his Australian 
material is identical with that from Ireland and refers it to the Irish species of the 
following genus. 

*ACTINOCRINUS 

Actinocrinites Miller, 1821. Nat. hist. Crin., p. 94. 
Actinocrinus L. Agassiz, 1835a. Mem. Soc. sci. nat. Neuchatel, vol. 1, p. 196. 

Genotype: Actinocrinites triacontadactylus Miller, 1821, p. 95. 

The material so far collected which is referred to this genus has been designated 
as ‘sp. indet.” or has been referred to the following species originally described from 
Ireland. 
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*Actinocrinus polydactylus 

Miller, 1821. Nat. hist. Crin:, p: 103; pl. 1, figs. 1, 2. 

The fragmentary material referred to Actinocrinus has come from the following 
localities. That which de Koninck (1877, p. 160) unhesitatingly calls polydactylus 
was from “un psammite grisdtre’ at Glen William, New South Wales. McCoy 
(1847, p. 229) notes the occurrence of “fragments of pelvic plates of this genus” 
in the Dunvegan shale (Carboniferous), but makes no attempt to give them specific 
designation. Etheridge (1892, p. 77) refers to “impressions of a few highly orna- 
mented plates” found “in the Star Series of Corner Creek” and the “Gympie Series 
of the Rockhampton district,” which he refers provisionally to Actinocrinus. He 
also describes and figures 2 fragmentary specimens from the Mirari Limestone 
(Carboniferous) at Greenhills, Paterson to Dungog Road, County Durham, New 
South Wales. He believes these are identical with de Koninck’s material, but con- 

siders their identity with the European polydactylus “very problematical.” The 
truth is, there is no satisfactory evidence of the occurrence of the European Actino- 
crinus in Australia. | 

Family *PLATYCRINIDAE 

This family is represented in Australia by 2 quite distinct genera, which may be 
distinguished by these characters: 

Mecimenwlowsestehomcyliincieicalln eee wn eh acs minim cc Seite rye oa iano Hapalocrinus 
Tease itidhy lovelngs Sie DOMAGOMEL. .ooccc0cndnbascen sore aesovcsdoaaese Helicocrinus 

*HAPALOCRINUS 

Jaekel, 1895. Palaeontol. Abhandl., vol. 7, no. 1, p. 95. 

Genotype: Hapalocrinus elegans Jaekel, 1895, p. 96. 

This genus was based on material from the Paleozoic rocks of Germany, usually 
considered to be Lower Devonian. The single Australian species was described by 
one of the best paleontologists who ever studied fossil crinoids, and yet one can 
but wonder whether there is really a generic relationship between the Devonian 
European crinoid and the Australian Silurian species. 

*Hapalocrinus victoriae 

Bane, Meoy, Geol Maes, im, S Glee 4, WO Ay Oo 2378 fol 1S 

The specimen on which this species is based was found in supposedly Silurian 
rocks, in the vicinity of the Yarra Improvement Works near Princes Bridge, 
Melbourne, Victoria. Additional material is still lacking. 

*AELICOCRINUS 

Chapman, 1903. Proc. Roy. Soc. Victoria, n. s., vol. 15, p. 107. 

Genotype: Helicocrinus plumosus Chapman, 1903, p. 108. 

This genus seems to be well justified by the splendid condition of the handsome 
fossil on which it is based, but it is still monotypic and the type specimen unique. 

2 
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*Helicocrinus plumosus 

Chapman, 1903. Proc. Roy. Soc. Victoria, n. s., vol. 15, p. 108; pls. 17, 18, figs. 1-5. 

The type specimen of this crinoid is a beautifully preserved fossil of striking 
appearance. It was found in a quarry at West Brunswick, Victoria, between 
Albert and Victoria streets, in rocks considered to be of Silurian age. No further 
material has been obtained. 

Order *FLEXIBILIA 

Only a single crinoid which belongs in this order has as yet been found in 
Australia. 

Family *LECANOCRINIDAE 

The members of this family have the infrabasals forming a noticeable part 
of the calyx wall; the crown is commonly small, more or less rotund, with arms 

abutting, frequently interlocking, and closely infolding distally. 

*LECANOCRINUS 

J. Hall, 1852. Nat. hist. New York, Palaeontol., vol. 2, p. 199. 

Genotype: Lecanocrinus macropetalus Hall, 1852, p. 199. 

This genus is based on American material but is known also from England and 
Gotland (Sweden). A single specimen of a remarkable crinoid from New South 
Wales is considered by Chapman to be congeneric with a Swedish species. 

*Lecanocrinus breviarticulatus 

Chapman, 1934a. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 190; pl. Io. 

The unique holotype of this species was collected long ago in Silurian rocks 
at Hatton’s Corner, Yass, New South Wales. Height of crown 34 mm., greatest 
width 31.5 mm. 

Order *INADUNATA 

Of the 17 families recognized in this order, only 2 seem to deserve a place in 
this catalogue, although fragmentary specimens have been listed under the names 
of genera belonging elsewhere. The single small calyx on which Synbathocrinus 
ogivalis de Koninck (1877, p. 158) is based is not an adequate basis for a species, 
and Cyathocrinites pinnatus Blandowski (1858, p. 132) rests on even less satis- 
factory material. Chapman suggests (zm Jitt.) it may possibly be based on frag- 
ments of Helicocrinus plumosus (q.v.). The 2 inadunate families deserving place 
here may be distinguished thus: 

ATmsawvitheoymamyonanchesubearingasinall era inlet ene nee Botryocrinidae 
Arms pinnulate, dichotomous, branching frequently...................... Poteriocrinidae 
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Family *BOTRYOCRINIDAE 

Only a single genus of this family has been found in Australia. 

*BOTRYOCRINUS 

Angelin, 1878. Icon. Crin. Silur., p. 24. 

Genotype: Botryocrinus ramosissimus Angelin, 1878, p. 24. 

The records in Australia for this genus of England, Sweden, and North America 
rest upon relatively imperfect remains of a single species from one locality. 

*Botryocrinus longibrachiatus 

Chapman, 1903. Proc. Roy. Soc. Victoria, n. s., vol. 15, p. 108; pl. 18, figs. 6-8. 

Our knowledge of this crinoid is based on remains “chiefly in casts, in bluish 
micaceous sandstone” of Silurian age, occurring at Royal Park, Brunswick, Vic- 
toria. Relatively small, dorsal cup about 7.5 mm. high, 10 mm. wide at top 
and 3.5 mm. at bottom. Arms can be traced about 40 mm., and stem is not quite 
3 mm. in diameter, 5 mm. from top. 

Family *POTERIOCRINIDAE 

This large and diversified family is rather well represented in Australia by 9 
species referred to 3 genera. But the material is fragmentary and leaves much to 
be desired as the basis for specific or even generic determinations. The following 
key shows on what grounds the 3 genera are distinguished: 

KEY TO THE GENERA OF POTERIOCRINIDAE 

A. Infrabasals 5; calyx not globose: 
Radianal present, arms dichotomous, branching freely............... Poteriocrinus 
Rachaiall WAIMEINES ATMS SO, WHS. 2. ..500500c0cdncosovsscneee Phialocrinus 

WAepininabasalsee:s cally xi el ODOSER Harrah anal aac acta sania ae ee ae Tribrachyocrinus 

*POTERIOCRINUS 

Poteriocrinites Miller, 1821. Nat. hist. Crin., p. 67. 

Poteriocrinus L. Agassiz, 18354. Mem. Soc. sci. nat. Neuchatel, vol. 1, p. 197. 

Genotype: Poteriocrinites crassus Miller, 1821, p. 68. 

The occurrence of this genus in Australia was first noted by de Koninck (1877, 

p. 159), though his material was so fragmentary that he was not able to identify 
it specifically. Some years later Etheridge (18924, p. 209) gave a specific name, 
with description and figure, to what he believed was a member of this genus. He 
was not very sure of the genus, however, as he includes a question mark as part 
of the proposed name. 
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*Poteriocrinus (2) smithii 

Etheridge, 1892a. In Jack and Etheridge, Geol. and palaeontol. Queensland, p. 209; pl. 8, 
fig. I. 

The specimen on which this name rests was collected by James Smith in the 
Gympie Beds (Carboniferous), at Stanwell, near Rockhampton, Queensland. The 
figure given indicates a well preserved specimen, but Etheridge says that “the 
state of preservation does not allow of an exact generic determination” (1892a, p. 82). 

*PHIALOCRINUS 

Eichwald, 1856. Bull. Soc. imp. nat. Moscou, vol. 29, no. 1, sec. 2, p. 114 (second) .t 

Genotype: Phialocrinus impressus Eichwald, 1856, p. 115 (second). 

Whether this genus should be treated as a synonym of Graphiocrinus or not need 
not be entered into here. Both Trautschold (1879) and Wachsmuth and Springer 
(1879) overlooked Eichwald’s original publication (1856) of Phialocrinus with 
diagnosis and designated species, impressus. Since Eichwald himself seems to 
ignore this paper in his “Lethaea Rossica” (1860), perhaps they can hardly be blamed. 
The fact remains that Phialocrinus must date from Eichwald, 1856. If his species 
impressus is really unrecognizable, then the generic name must be discarded. It 
surely cannot be used for any other genus. As Etheridge (1892) has used it for 
4 Australian fossil crinoids, it seems best to make use of it here, especially as 

material is scanty and imperfect and the actual generic position of these forms is 
still open to debate. The 4 species accepted by Etheridge, all from Carboniferous or 
Permocarboniferous rocks, may be distinguished by the following key: 

KEY TO THE SPECIES OF PHIALOCRINUS 

A. Size very large; calyx globular-globose: 
Calyx base markedly depressed; infrabasal plates not visible in 

norinial, side. View, ov ete hoa eect CoA es en ee eee konincki 
Calyx base not so depressed; infrabasal plates visible in side view.......... princeps 

AA. Size not notably large; calyx depressed, more or less saucer-shaped 

(generic position dubious): 
Costalssimoresorsl esseconsolidatcd tenner er i eerie eee stephenst 
Costals'inotyiconsolidateds.)jsyeecewd om ee ee ee eee eee nodosus 

*Phialocrinus konincki 

Cyathocrinus konincki de Koninck, 1877. Foss. Pal. Nouv.-Galles du Sud, pt. 3, p. 164; 

pl. 6, figs. 4-40. 
Phialocrinus konincki Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., no. 5, 

pt. 2, p. 107; pl. 16, figs. 1-4. 

This fine large species is based on material from Osterly, on the banks of the 
Hunter River, New South Wales. Additional material has been collected at Nowra, 

County St. Vincent, New South Wales. Since the collector, W. B. Clarke, had 

nothing to do with either figuring or describing the species, de Koninck must be 
designated as the author. His intention to do as Clarke expressly stipulated is 
achieved, but he must bear the responsibility for the name himself. This is one 

1 The pagination in this volume is confusing; pages 1-151 have the page numbers repeated. 
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more illustration of the unwisdom of letting sentiment—no matter how worthy— 
determine the choice of a supposedly scientific name. 

*Phialocrinus princeps 

Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., no. 5, pt. 2, p. 110; pl. 17, 

faye, 1e2 foul, MS, ins, Ig foll, Ba faves, 5p 

This very large and notable species is based on a remarkable specimen in the 
“Collection of the Maitland Scientific Society,’ which was found at Bow-wow 
Creek, Mount Vincent, near East Maitland, County Northumberland, New South 

Wales. 

*Phialocrinus (?) stephensi 

Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., no. 5, pt. 2, p. 113; pl. 20, 
figs. I-5. 

The single very imperfect specimen on which this species is based was found at 
Nowra, County St. Vincent, New South Wales. As even its generic position is un- 
certain, it might well be omitted from this volume, but in view of its authorship 
and possible relation to the other species referred to Phialocrinus, its inclusion is 

defensible. 

*Phialocrinus (?) nodosus 

Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., no. 5, pt. 2, p. 112; pl. 14, 

figs. 4, 5. 

The single fragment on which this species is based was found at Copper Point, 
County St. Vincent, New South Wales, and is in the Australian Museum collection. 
Its inclusion here is even less justifiable than that of P. stephenst. 

*TRIBRACHYOCRINUS 

McCoy, 1847. Ann. Mag. Nat. Hist., vol. 20, p. 228. 

Genotype: Tvribrachyocrinus clarki McCoy, 1847, p. 228. 

This definitely Australian genus was based on material from Darlington, New 
South Wales, which McCoy saw was quite different from any of the genera of fossil 
crinoids known up to that time. In a belief, apparently, that there were only three 
arms, he gave his new genus the name Tribrachyocrinus, but he makes no statement 
as to the derivation of the name. Wachsmuth and Springer (1886), assuming that 
the name referred to three arms (rpiBpaxia), emended the spelling to Tribrachio- 
crinus, but under the International Code such an emendation is hardly justifiable, 
and it seems better to retain the original spelling. Since the genus was established 
more material has been obtained, and 4 species have been recognized, all Carbonif- 
erous or Permocarboniferous. They may be distinguished as follows: 

Kery To THE SPECIES OF [TRIBRACHYOCRINUS 

A. Calyx highly asymmetrical, with protuberant posterior side: 
Calyx plates smooth, or, when decorticated, with delicate concentric 

VEILS HORE halo a ahaleg ts gs: tetany ure olan an Sic i ae a clarkei 
CHINA ATES WHEN CHAATKSTNS OHDATVSMATOM, «5 oacccanucsuevesasscacecs ornatus 
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AA. Calyx more or less symmetrical, with posterior side hardly at all pro- 
tuberant: L . 

Calyx globose; sculpture in form of spots and anastomosing, tuber- 
cular, vermuicular deroovesn ice eee ee Nn eat aA LN corrugatus 

Calyx depressed (saucer-shaped); sculpture delicate, concentric lines 
Olga NUte compact cranW atio lye eet eee ne granulatus 

*Tribrachyocrinus clarkei 

McCoy, 1847. Ann. Mag. Nat. Hist., vol. 20, p. 228; pl. 12, figs. 2a—c. 

The specimen on which McCoy based his new genus and species was collected by 
the widely known geologist W. B. Clarke, for whom, by his own statement in his 
description, McCoy intended to name his species. By an obvious lapsus calami, how- 
ever, he wrote the collector's name as Clark and the specific name as clarku. The 
correction to clarke1 was made by Ratte (1885) and has been generally accepted. 
According to Etheridge (1892), a considerable number of specimens of this crinoid 
have been found in New South Wales, but only in the Upper Marine series of 
strata. Fragments have also been found in Tasmania which Etheridge refers to this 
species. 

*Tribrachyocrinus ornatus 

Etheridge, 1892. Mem. Geol. Surv. N. S. Wales., Palaeontol., no. 5, pt. 2, p. 94; pl. 19. 

The single specimen on which this species is based was found in the Nowra Grit, 
Upper Marine series, County St. Vincent, New South Wales. Calyx 60 mm. in 
diameter, arms over 150 mm. in length. Etheridge says it is the only species of the 
genus in which any trace of arms has been observed. 

*Tribrachyocrinus corrugatus 

Ratte, 1885. Proc. Linn. Soc. N. S. Wales, vol. 9, p. 1158; pl. 68, figs. I-12. 

Several specimens of this well marked species have been found in County Camden, 
New South Wales, in the Upper Marine series. The sculpture of the plates when 
well preserved is very characteristic, but unfortunately the ridges are apt to be worn. 

*Tribrachyocrinus granulatus 

Etheridge, 1892. Mem: Geol. Surv. N. S. Wales, Palaeontol., no. 5, pt. 2, p. 97; pl. 22, 
INR, Dy 2 

A single, rather small calyx is the basis of this species. It is characterized by 
ornamentation which Etheridge considers “can hardly be mistaken” for that of 
corrugatus, to which species granulatus is apparently closely allied. The unique type 
was found on the “banks of the Minumurra River, near Jamberoo, Co. Camden, 

N.S. W., in the Upper Marine Series.” 

Order ARTICULATA 

This order contains all Recent crinoids as well as many extinct forms. The arrange- 
ment of the numerous genera in natural families and higher groups is complicated 
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by the fact that the obvious feature which sets off the Recent comatulids so sharply 
from the Recent stalked forms is not of great morphological importance, and any 
effort to group the stalked forms apart from the comatulids tends to do violence to 
natural relationships. The arrangement here used is offered in the hope that it 
makes provision for a fairly natural definition and sequence of families without 
doing great violence to natural relationships. The first step is the recognition of 
3 suborders, which may be distinguished as follows: 

KEY TO THE SUBORDERS OF ARTICULATA 

More or less elongated stalk, of many segments and usually without cirri, 
retained throughout life; radicular outgrowths may be present at base of 
call, or ruchinenwrsy Gish Grewhners, INO@MAUOTRNIEIN, 55 05655cc0500000~ Apiocrinida 

Stalk present or wanting, but cirri usually numerous, in regular whorls when 
stalk is present, or clustered about a small or rudimentary columnal or 
centrodorsal plate; if cirri are wholly wanting, centrodorsal is a smooth, 
nae, MxOre Or less jeneawomall MEWS. .cacccacccoccseccccne ue decsencoovens Pentacrinida 

Cirri wanting; stalk short with a few long segments, or wanting (body di- 
rectly attached), or replaced by short, thick, unsegmented support. Non- 
Z NUS CLAIR P ere eR mR eu uruteys istitn HM UN La bunt h til Wed va  S Nts bade Holopocrinida 

Suborder ApiocrINIDA 

Although this suborder has not yet been taken in Australian waters, it is probably 
represented there. There are 4 families, which may be distinguished thus: 

KEY TO THE FAMILIES OF APIOCRINIDA 

A. Distal part of stem with radicular cirri, and not enlarged into a ter- 

aaa iestaal.. ATS. oe EAs We ears le a ae od MeO Bourgueticrinidae 
AA. No radicular cirri: 

B. Distal end of stem enlarged into a heavy terminal plate: 
Proximal end of stem enlarged and continuous with sides of calyx. . Apiocrinidae 
Proxnnall engl @F sue mot Gallamueel, ...5cccscccccoscbesescnsee Phrynocrinidae 

BB, INetaer Gn! at stem Galarwesl, 5. ccccccceocosdoccsusoovecnsoooees Plicatocrinidae 

The last family, Plicatocrinidae, might better perhaps be placed in the order 
Inadunata, as suggested by A. H. Clark (1913). 

Suborder PENTACRINIDA 

This suborder is large and varied and includes all the living crinoids known from 
Australian seas. For convenience it may be divided into 2 sections, but the division 
is probably more artificial than natural. 

NV ithemonesormlessyotaustem™ persistent throughoutlifem yaa eer alae Caulocrinida 
With no persistent stem, though so far as known the early stages of devel- 

OMinel MEanemStenlin cme Ror an ne yan Moment, lr |. Comatulida 

Section Caulocrinida 

The Caulocrinida include but 2 families, one of which (Thiolliericrinidae) is 
based on and known only from a single genus of European Jurassic and Cretaceous 
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fossils, T’hiolliericrinus, which has the stem persistent but consisting of only a single 
nodal, enlarged and thickened. The other family, PENTACRINIDAE, has a more 

or less well developed stem with cirri arranged in whorls. More than a dozen genera 
have been named, but their limits are by no means clear and several are of dubious 
validity. The Australian species are considered as representing 3 genera, the differ- 
ences between which are shown in the following key: 

KEY TO THE GENERA OF PENTACRINIDAE 

A. First axillary beyond third, almost always beyond fourth, postradial 

OSSICIE Yon \iedohal ee ae eek UND Os Alle sels A a A Se eR Ea Metacrinus 
AA. Second postradial ossicle an axillary: 

IDINISOM GSRES Wyitiln moe Coen A. GISTMSMS, ...50055500cc0ns0cccncocoace Isocrinus 
Division series with fewer than 5 elements, often only 2 or even1...... Teliocrinus 

METACRINUS 

Carpenter, 1882¢. Bull. Mus. Comp. Zool., vol. 10, p. 167. 

Genotype: Metacrinus wyvilli Carpenter, 1884, pp. 339, 358, 360. 

Two species of this genus are known from Australian seas, but the question has 
arisen whether one of these does not include 2 distinct species representing 2 different 
genera. The species from southeastern Victoria, described in 1916 as Metacrinus 
cyaneus, is the suspected form. A. H. Clark (1923, p. 9) says in a footnote: “Tt is 
evident from Dr. H. L. Clark’s description of Metacrinus cyaneus that some of his 
specimens belonged to a species of this genus; the figure, however, represents a true 
Metacrinus.” The genus Saracrinus A. H. Clark was distinguished from Metacrinus 
by a single character: “the fourth post-radial ossicle is the first axillary,” whereas in 
Metacrinus “the first axillary is beyond the fourth, and is usually the seventh, post- 
radial ossicle.” Gislen (1927, p. 66) discusses the validity of this character and cites 
considerable evidence to show its unreliability. His conclusion as to Saracrinus 1s, 
“T cannot consider this new genus as valid.’ My own observations on the material 
I have examined lead me to the same conclusion, and I am therefore recognizing 
only the 2 following species of Metacrinus from Australia, distinguishable thus: 

Longest cirri with 60-64 segments; third to fifth pinnules longest and largest...... cyaneus 

Longest cirri with 40-45 segments; first pinnule longest and largest............ interruptus 

Metacrinus cyaneus 

lal, IL, Chak, nono, “Wivclenyourr” TEDL. [D. O§ fol, i 

This very handsome crinoid was met with by the “Endeavour” at three stations 
off the southeastern coast of Victoria in 90-200 fms. No other specimens of Meta- 
crinus have been taken in Australian seas except at Sahul Bank, near Timor, nor 
indeed within 2500 miles of the region where cyaneus occurs, but the relationship 
of cyaneus to other species of Metacrinus seems to be open to debate. Austin H. 
Clark writes me that it is “very close to M. wyvilli and it is not quite clear just what 
the differences are.” A cotype of wyvillii in the Museum of Comparative Zoology 
being available for comparison, reliance need not be placed wholly on Carpenter’s 
(1884) description and figures. As regards the stem, the differences in form and 
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number of internodals, relation of cirri to nodals, form and size of cirrus sockets, 

number of cirrus joints, and character of stem surface preclude any belief that the 
two species are identical. The differences (all given in the very detailed description 
of cyaneus, of which there were 7 specimens) in the calyx, in the crown of arms, 
and particularly in the pinnules amply confirm this conclusion. As was stated in the 
original description, the Australian species is nearer to rotundus, but comparison with 
specimens of that Japanese species reveal such differences as to prevent any confusion 
between the two. Whereas wyvillii is a smaller, smoother, more delicate species 

than cyaneus, rotundus is a rougher, coarser species, nearly as large as, and stouter 
than, the Australian. The most conspicuous and perhaps the most important differ- 
ence is in the lower pinnules; in rotundus the distal ventrolateral angle of the basal 
segments is conspicuously produced and spiniferous, but in cyaneus this is not the 
case. Gislen’s (1922) opinion that cyaneus “ought to be considered as a variety of 
M. rotundus” is erroneous. 

Metacrinus interruptus 

Carpenter, 1884. “Challenger” stalked crin., p. 367; pl. 52. 

There is room for debate as to the propriety of including this crinoid in the 
Australian fauna, since its nearest approach to the continent is at Sahul Bank, which 
is much nearer to Timor than to Australia. The Bank, however, is south of 9° 30’ 
south latitude and within the 500-fm. line around the continent. Any echinoderms 
occurring there would almost surely be found sooner or later on Holothuria Bank 
or elsewhere in the shallow waters of the southern half of the Timor Sea. It is 
justifiable, therefore, to include Metacrinus interruptus in this volume, since Belli 
in his casual way says (1893, p. 339): “The specimens in the present collection were 
taken from a telegraph wire in 11° 30’ S, 125° E, . . . the depth, unfortunately, 1s 
not given. . . . There can however be no doubt that the species is the Metacrinus 
interruptus of P. H. Carpenter.” Since this identification has been confirmed by 
A. H. Clark (1911, pp. 794, 797), we may accept it, even though the following year 
(1912, p. 269) he himself lists zmterruptus from Sahul Bank with a question mark. 
The species is known from southern Japan and the Philippines. 

*ISOCRINUS 

von Meyer, 1837. Abhandl. Mus. senckenb., vol. 2, p. 251. 

Genotype: Isocrinus pendulus von Meyer, 1837, p. 260. 

Among the first crinoids found preserved in Australian strata were fragments 
of a large pentacrinoid to which the specific name australis was attached. Different 
writers have assigned it to different genera, but so far material has been inadequate 
for the determination of its ultimate position. The superficial resemblance to the 
figures of Isocrinus pendulus, the type species of that genus, are so striking, how- 
ever (see von Meyer, 1837, pl. 16, figs. 1-5), that it seems justifiable to call the 
Australian fossil an Isocrinus. 

*Tsocrinus australis 

Pentacrinus australis Moore, 1870. Quart. Jour. Geol. Soc. London, vol. 26, p. 243; pl. 17, 

raise, BS jOL, Teh, [els ie 
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Isocrinus australis Etheridge, 1901. Bull. Geol. Surv. Queensland, vol. 13, p. 6; pl. 1, fig. 4; 

pl. 3, figs. 1-3. 
Isocrinus australis var. albascopularis Etheridge, 1904. Rec. Australian Mus., vol. 5, p. 2513 

pl. 28, figs. 1-4. 
Isocrinus parvus Howchin, 1921. Trans. Roy. Soc. S. Australia, vol. 45, p. 1; pl. 1, figs. 1-3. 

The more or less fragmentary remains of this species, which is undoubtedly the 
commonest fossil crinoid in Australia, have been found in the Cretaceous strata 

of various localities in Queensland, New South Wales, northern South Australia, 

and southeastern Northern Territory. Most of the material so far found consists 
of arm fragments, and really good material of calyx and stalk is still to be de- 
scribed. Fully grown specimens seem to have had arms more than 20 cm. long. 
Howchin’s species parvus is apparently based on the terminal part of the arms of 
a young or at least small individual of australis; Etheridge’s variety albascopularis 
is a lithological, rather than a zoological, variety. Probably the crinoidal fragments 
found in Victoria and referred to Pentacrinus stellatus Hutton (1873, p. 38) might 
more properly be assigned to Isocrinus australis. 

TELIOCRINUS ! 

Doderlein, 1912. “Valdivia” stalked crin., p. 22. 

Genotype: Hypalocrinus springeri A. H. Clark, 1900f, p. 650. 

Almost at the same time that Doderlein named this group, A. H. Clark determined 
that it was worthy of recognition and called it Comastrocrinus. But Clark’s name 
was not published for several weeks after Doderlein’s. The German writer recog- 
nized but 1 species, whereas the American gave names to 3 different forms. In 
1928, I gave a new name to a single specimen of Teliocrinus in the South Australian 
Museum, from an unknown locality, which seemed to me recognizably different 
from any of the 4 already described. Meanwhile, A. H. Clark had decided that 
all his species are identical with Déderlein’s; but one of his was described before 
the German’s, and hence, although Déderlein’s genus stands, its type species is 
one of Clark’s. Now, after examining some cirri and arms of my supposedly new 
species, Clark writes me: “I cannot see anything diagnostic in the fragments of 
the holotype of Teliocrinus monarthrus. They seem to agree perfectly with cor- 
responding portions of the form I described as Comastrocrinus liliaceus. This spe- 
cies seems to be very variable and scarcely any two specimens are alike. It occurs 
chiefly in the Bay of Bengal ranging west to the west coast of India and south 
to the southern coast of Sumatra. It would be very likely to occur in the vicinity 
of Timor but I would not expect to find it in South Australian waters except that 
it might be picked up by a cable-ship working on one of the cables to Darwin in 
the Northern Territory.” In view of Clark’s much wider experience with the 
genus, I feel bound to accept his decision and regard Teliocrinus as monotypic. 

Teliocrinus springeri 

Hypalocrinus springeri A. H. Clark, 1909f. Proc. U. S. Nat. Mus., vol. 36, p. 650. 

Teliocrinus asper Doderlein, 1912. “Valdivia” stalked crin., p. 22. 

1 A blunder on my part (1928, p. 365) assigns this genus without comment or date to A. H. 

Clark. 
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Comastrocrinus springeri A. H. Clark, 1912. Crin. Indian Ocean, p. 254. 
Hypalocrinus ornatus A. H. Clark, 1909f. Proc. U. S. Nat. Mus., vol. 36, p. 651. 
Hypalocrinus liliaceus A. H. Clark, tg09¢e. Proc. Biol. Soc. Washington, vol. 22, p. 150. 
Teliocrinus springert A. H. Clark, 1923. Jour. Washington Acad. Sci., vol. 13, p. 10. 
Teliocrinus monarthrus H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 365. 

The only excuse for including Telzocrinus in this list of Australian echinoderms 
is the occurrence of a specimen without a locality label in the collection of the South 
Australian Museum. It is a pure assumption, but by no means unwarrantable, that 
this specimen was taken in South Australian seas, probably (as suggested above) 
by a cable ship off the coast of the Northern Territory. Whether it is identical, as 
A. H. Clark believes, with the various forms from the Indian Ocean to which 

four names have been given remains to be proved, but I surrender to Clark’s more 
experienced judgment. Only a much more considerable series of specimens can 
really solve the problem. 

Section Comatulida 

This large group, containing most of the Recent crinoids, falls naturally into 
3 superfamilies, as follows: 

KEY TO THE SUPERFAMILIES OF COMATULIDA 

A. Pelagic forms with more or less swollen calyx, its plates large, thin, 
and more or less strongly curved outwardly; no cirri; extinct......... Natanteata 

AA. Bottom-inhabiting forms with relatively small, saucer- or cup-shaped 
~ calyx, its plates not large, thin, and outwardly curved; cirri gen- 

erally present: 
Disk more or less studded or even completely covered with large 

calcareous concretions or plates; pinnules, at least the lower, 
wholly or in part prismatic, composed of short segments; arms 
CASTS, STOVON RES WHEN ACO) hs ese aesculus eli i ey CeO eure Oligophreata 

Disk naked or studded with minute plates, which may become 
grouped in the interradial angles; pinnules cylindrical or flat- 
tened, slender, with long segments; arms commonly Io......... Macrophreata 

Superfamily *NATANTEATA 

The 3 families composing this group are all extinct, but 2 of them have repre- 
sentatives in the Cretaceous strata of Australia. They may be distinguished as 
follows: 

KEY To THE FAMILIES OF NATANTEATA 

A. Calyx relatively large, composed of many (a dozen or more) plates; 
Cretaceous: 

Greatest bulk of calyx below radials; infrabasals 5, very large; arms 
Sal ambit nea tera waeene tenets my cbnn ERAN ST enon. t cute oN Nh 2) Marsupitidae 

Greatest bulk of calyx above radials; infrabasals very small or want- 
WPS ATION WO, Dimlormasnelneel.y 2s os ove su o.c vad ules doe one oben eee oe: Uintacrinidae 

AA. Calyx small, composed almost exclusively of 5 radials, which are very 
thin and elevated into prominent ridges along mid-line; European 
1) DEraRMRASSICe Era e My tare aCe NMI AUN GNI AE I ob sy tot Saccocomidae 



Paps THE ECHINODERM FAUNA OF AUSTRALIA 

Family *MARSUPITIDAE 

There is but a single genus in this family, a well known and widely distributed 
Mesozoic fossil. 

*MARSUPITES 

Miller, 1821. Nat. hist. Crin., p. 134. 

Genotype: Marsupites ornatus Miller, 1821, p. 136. 

Although the fossils referred to this genus have been found in Europe, North 
America, India, Madagascar, and Australia, and names have been given to several 

of these widely separated forms, only a single species is now generally recognized. 
The suggested differences are unsatisfactory and unreliable, as most of the known 
material is fragmentary. 

*“Marsupites testudinarius 

Encrinites testudinarius von Schlotheim, 1820. Die Petrefactenkunde, etc., p. 339 (no de- 
scription, but reference is made to Parkinson’s [1808, pl. 13, fig. 24] unmistakable 

figure). : 
Marsupites ornatus Miller, 1821. Nat. hist. Crin., p. 136; plate, no number. 

Marsupites testudinarius Bather, 1889. Quart. Jour. Geol. Soc. London, vol. 45, p. 172. 

The occurrence of Marsupites in Australia was discovered by L. Glauert, curator 
of the Western Australian Museum, Perth, whose diligent investigations of the 
Gingin deposits (often called the Gingin “chalk”) have yielded a number of in- 
teresting animals, indicating an Upper Cretaceous age. In view of the wide distribu- 
tion of Marsupites, its occurrence in Australia is not surprising, but it is none the 
less interesting and important. There is no evidence of its having lived in eastern 
Australian seas. 

Family *UINTACRINIDAE 

In its wide distribution, its monogeneric character, and the monotypic nature of 
that single genus, this family closely resembles the preceding. Its genetic relationship 
is probably less close. 

*UINTACRINUS 

Grinnell, 1876. Amer. Jour. Sci., ser. 3, vol. 12, p. 81. 

Genotype: Uzntacrinus socialis Grinnell, 1876, p. 81. 

The remarkable free-swimming crinoid on which this genus is based occurred in 
great numbers in the Cretaceous seas of North America, where it reached a large 
size with arms several feet long. Since its discovery in America, similar fossils have 
been found in England and Germany and more recently in Australia. The gen- 
eral opinion is that all represent a single species. 

*Uintacrinus socialis 

Grinnell, 1876. Amer. Jour. Sci., ser. 3, vol. 12, p. 81. 

The only evidence for the occurrence of Uintacrinus in Australian seas is the 
presence of fragments in the Gingin Cretaceous deposits discovered by L. Glauert, 
of the Western Australian Museum. These are so fragmentary and of such a 
nature that it is impossible either to assert or to deny that they are a different 
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species from that which occurred in American seas. No remains of 

have been found in eastern Australia. 

Superfamily OLIGOPHREATA 

The great majority of living comatulids are included in this group. 

23 

Uintacrinus 

More than 

a dozen families are recognized, but of course only those known to occur in Aus- 
tralian waters are included in the following key. 

KEY TO THE FAMILIES OF OLIGOPHREATA 

I. Oral pinnules with terminal segments modified to form a so-called 
“comb”; mouth usually more or less marginal in position and anus 
conrejoonchmedty mone OF EIS CME. oo cco cccacaceovevsnasoews eee 4 

IJ. Oral pinnules without terminal comb; mouth more or less central and 
anus marginal: 

A, Demet Ge WBE Sees WHRMKEC! lS? SWAY s ooo 06000000000000000000000% 
AA. Elements of IBr series united by synarthry: 

B. At least distal pinnules very slender, cylindrical, composed of much 
elongated segments; side and covering plates feebly developed 
or wanting: 

C. Cirri smooth, carinate dorsally, or bearing single, median dorsal 
spines: 

Comasteridae 

Zygometridae 

D. Cirri not laterally compressed, dorsal side flattened........ Aporometridae 
DD. Cirri laterally compressed distally, dorsal side more or less 

strongly carinate: 
IIBr 4 (3+4), or with 10 arms having brachials very 

short, more or less discoidal at least distally........ Himerometridae 
DUB? DS AMINE MOMS CMB TO, .ccc0cseceavcccontoaavcevce< Mariametridae 

CC. Cirrus segments bearing serrate, transverse ridge (or 2), or 

paired Or trlengotc! Goines, ClomEIhy. ..0000c0cccsssc00006 Colobometridae 
BB. All pinnules, even distally, prismatic (triangular in cross section), 

rather stout, the outer with comparatively short segments: 
E. Pinnule ambulacra without well developed side and covering 

plates RUAN LR Geena eevee eer ire Dyas bul darcie cho. cae Tropiometridae 
EE. Pinnule ambulacra with well developed side and covering 

plates: 

F. P, very delicate, flexible and weak, the 2 basal segments 

(especially the lower) greatly enlarged; P,, P3, or both, 
much enlarged and stiffened, with elongated segments; 
disk globose, enclosed by solid pavement of plates....... 

FF. P, without any special modification of basal segments: 
G. Cirri comparatively slender, with more than 25 segments, 

of which distal are short and usually bear well de- 
veloped dorsal spines: 

H. P, shorter and smaller than P,: 

Centrodorsal large, broad, thick, discoidal; cirri 
numerous, crowded, tending to arrangement in 

TS MCO NUNIT Sarg ety ehh eh eee Pecks bok vote Datei g sen (2 
Centrodorsal a short, more or less pentagonal col- 

umn with conical apex; cirri in double column 

Calometridae 

Ptilometridae 

Wm Cael WHCKAll MRE. .) 55 oneueoosoosequdousece Asterometridae 
lads IP, lkvgaer aril llomecr toa Py, .osccccconcegonecee Thallasometridae 

GG. Cirri stout, with fewer than 25 segments, which are sub- 

equally andy without dorsallispines)).-). 4.45.5.” Charitometridae 
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Family COMASTERIDAE 

This is the largest family of Australian crinoids, containing no fewer than a 

dozen genera. They are chiefly denizens of the coral reefs of tropical Australia 
and are beyond question the most beautiful animals found there. The diversity 
of color and form is beyond description, so that a large basin with a dozen or so 
comasterids is as lovely as the finest bouquet of flowers. The species occurring on 
the southern coasts are plainly colored, of smaller size, and hence far less conspicuous. 

The sequence of genera in the following key is not as natural as possible, but 
is the most convenient for the purpose. The more natural sequence, followed by 
A. H. Clark in his great monograph on the family (1931, Bull. 82 U. S. Nat. Mus., 

vol. 1, pt. 3), is followed in the subsequent text here. For correlation of key and 

text, the page number of each genus is given before its name in the key. 

KEY TO THE GENERA OF COMASTERIDAE 

Ielienkarmsronly es 

A. Several distal cirrus segments bear, each, a tubercle, spinelet, or ridge 

on dorsal side: 

Distal end of basal segments of lower pinnules not markedly en- 
JE htexcta Re en a ate MRin MINCE renee sr ala Sau log (p. 28) Comissia 

Distal end of basal segments of lower pinnules flaring greatly, pro- 
jectingsassrouchespursionsaboralisidc neers (p. 27) Comanthoides 

AA. Distal cirrus segments without dorsal processes (except on penulti- 

mate segment) : 

Fewer than 25 cirrus segments, some (usually many) longer than 
Br@ adhe eis cai thumnerey le Ate fated aga EAB ars Mt aa (p. 30) Comatula 

More than 30 cirrus segments, mostly twice as broad as long. .(p. 29) Comatulella 

II. More than ro arms: 

B. Arms 20 (rarely more); no cirri in adults; all division series of 2 
OSA les wim! 17 GAA s oo co coc cnsaccccvcccusecovvccovacaace (p. 29) Validia 

BB. Not as above: 

C. First pinnule of undivided arm arising from a IIBr or a subsequent 
axillary on first brachial; syzygy between brachials 2 and 3: 

Distal cirrus segments more or less carinate dorsally, with spine- 
lets or small tubercles on mid-dorsal line............... (p. 26) Capillaster 

Distal cirrus segments not carinate dorsally, but each bears 
CORN NE HRMS VERS WOE. oo 5000550000005 ceaeecsces (p. 27) Comanthoides 

CC. First pinnule of undivided arm on second brachial; never syzygy 

between brachials 2 and 3: 

D. All division series of 2 elements only: 
Cirri well developed, numerous, rather long; distal segments 

Wtio, Clormall tuloerdls OP Gownalet. ....sccccecccovvese: (p. 25) Comatella 

Cirri poorly developed in single, more or less deficient series; 
distal segments (except penultimate) without dorsal 
tuberclejor spinel ete Nine e yal eran Gan eeen pul a annnn (p. 30) Comatula 

DD. Some division series of 4 elements: 
E. Elements of [Br series and first 2 ossicles after every axillary 

Unlited  byASyZy oat eae Aen Ue ey ae (p. 31) Comaster. 

1Jn certain genera of this group, more than 10 arms may occur, in some species regularly. These 

genera will also be found in section II of this key. 
®., 
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EE. Elements of IBr series and first 2 ossicles after every axillary 
united by synarthry: 

F. Some of IIIBr series 4 (3+4): 
G. Outer IIIBr series of each ray 2, inner 4 (3+4)..(p. 32) Comanthina 

GG. Outer IIIBr series 4 (3+.4) or some irregularly 4 and 
. some 2: 

Cirri always present, numerous, and evenly distrib- 
uted around periphery of centrodorsal; distal 
segments markedly shorter than proximal and 
laterally compressed; IIBr and IIIBr series al- 
aOR? toMy A (BIA) codaccoccecsouscass (p. 35) Cenolia 

Cirri few, small, or wanting; distal segments not 
much shorter than basal and little compressed; 
some, often many, division series 2........ (p. 37) Comanthus 

FF. All IIIBr series 2, or sometimes a IIBr 2 series followed 
loyy a JODUBG a (Q4EA)) BERIES, oc occccsgecsoc seen. (p. 34) Comantheria 

COMATELLA 

A. H. Clark, 1908c. Smithsonian Misc. Coll., vol. 52, pt. 2, p. 207. 

Genotype: Actinometra nigra P. H. Carpenter, 1888, p. 304. 

This is one of the commonest genera of comatulids in tropical Australia, occurring 
in very shallow water on the reefs and along shore. Though the 3 species are 
distinguishable, the lines between them are not sharply drawn, and small speci- 
mens of the larger species and large individuals of the smaller are confusing. But 
in general, the 3 species may be distinguished as follows: 

KerEy TO THE SPECIES OF COMATELLA 

AN, ATS DHOTE Una AOS CIMUS Gey CoravnoNhy HOBO). 0 60000ccu0sescgse%0qoe nigra 
AA. Arms not more than 35; cirrus segments not more than 25: 

Are wswallhy AOWAOY, GiwAWS SSMIMSMES DODZ. ooo o0ccosec0eg000nnneasa0ne. stelligera 
Aes wally AO OP MOWVES CIMT GSMS WA. 25.06 aeccccscdecossen- maculata 

Comatella nigra 

Actinometra nigra P. H. Carpenter, 1888. “Challenger” Comat., p. 304. 

Comatella nigra A. H. Clark, 1908c. Smithsonian Misc. Coll., vol. 52, pt. 2, p. 207. 
1912. Crin. Indian Ocean, p. 69; fig 1. 
1918. “Siboga” unst. crin., pl. 1 (colored). 
1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 92; figs. 1-3. 

H. L. Clark, 1921. Ech. Torres Strait, p. 12. 

The northern coasts of Australia mark the extreme southern limit of the range 
of this big East Indian comatulid. It is so closely related to the following smaller 
species that the line between them is far from distinct. It has been taken in Australia 
only at the Murray Islands; near Lizard Island, Queensland (lat. 14° 40’ S.), at 
the northern tip of the Barrier Reef; and at Long Island, Abrolhos, Western Aus- 

tralia. In life the colors range from bright red to nearly black, but preserved speci- 
mens tend to be dull brown or nearly black. Fully grown specimens may be 350 mm. 
across and have up to 80 arms, but the known Australian specimens had not 
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reached this maximum size. The specimens from Lizard Island are said to have 
been in life “purple, distal ends of arms, yellow.” 

Comatella stelligera 

Actinometra stelligera P. H. Carpenter, 1888. “Challenger” Comat., p. 308; pl. 58. 
Comatella stelligera A. H. Clark, 1908c. Smithsonian Misc. Coll., vol. 52, pt. 2, p. 207. 

1918. “Siboga” unst. crin., pl. 2 (colored). 
1931. Bull. 82 U.S. Nat. Mus., vol. 1, pt. 3, p. 98; figs. 6-9. 

lak IL, Cleve, ropi, ldo, Wemes Siete, jo. 132 jo a2, ie, 2 (Goloxadl)). 

Although this species ranges throughout the East Indian region and has been 
reported from the Barrier Reef region as far south as lat. 18° and on the west coast 
as far south as Wooded Isle, Abrolhos, Western Australia, lat. 29°, it has not been 

taken at either Darwin or Broome. It is very common at the Murray Islands, where 
the color varieties are numerous and baffling, ranging from bright green to deep 
purple, with markings of orange-yellow, bright yellow, and yellow-green. A common 
form has the basal parts of the arms purple and the distal parts green, but the line 
between the two colors is not abrupt. The shades of both colors are very varied, 
but are commonly lighter in youthful specimens. These comatulids live among the 
corals and under the margins of slabs of coral rock at low-water mark or just below. 
They do not live in areas exposed to the surf, but the margins of tidal channels are 
decidedly favored. They are inactive and apparently move about but little. Their 
food consists of the minute animal and plant life brought to them in the tidal 
currents. 

Comatella maculata 

Actinometra maculata P. H. Carpenter, 1888. “Challenger” Comat., p. 307; pl. 55, fig. 2. 
Comatella maculata A. H. Clark, 1908¢. Smithsonian Misc. Coll., vol. 52, pt. 2, p. 207. 

lek 1b, Cams ip, Wen, Ikons Sami, jo, rag jal, a, iis, 1 (Colored). 

Widespread in the East Indian region from the Maldives to the Caroline Islands, 
this comatulid occurs on the tropical coast of Australia as far south as Bowen, 
Queensland. Originally taken in Torres Strait, it has since been found to range 
northward to southern Japan. The Great Barrier Reef Expedition failed to find it 
at Low Isles, but it has been taken at Port Denison. It is common at the Murray 
Islands, living on the lower surface of large rock fragments, avoiding the light. It 
does not show great diversity in coloration, but is very dark brownish purple, with 
the tips of the pinnules brownish orange. It occurs also on the northwestern coast 
of Australia, at Cape Leveque and at Broome, where it reaches its maximum size, 
100-150 mm. across the arms. Small specimens show a dark green tint which be- 
comes yellowish green near the arm tips; very large specimens are nearly black. 

CAPILLASTER 

A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 87. 

Genotype: Actinometra sentosa P. H. Carpenter, 1888, p. 325. 

Although 2 species of this genus are recorded from Australia, neither seems to be 
very common. They may be distinguished as follows: 



ANNOTATED LIST: CRINOIDEA 27 

AMETDS MNOS WIA AOS CHAAUS GSATNVSMIS YOM. ba ococncporosccvascdoncsauneaseaeoolbs sentosa 

AIDS MOR MORE WAIN ARS Cis GavSNS WANA Ky DBO, 640 50.050e00005 0050" multiradiata 

Capillaster sentosa 

Actinometra sentosa P. H. Carpenter, 1888. “Challenger” Comat., p. 325; pl. 66, figs. 4-7. 

Capillaster sentosa A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 87. 

1@Br. Iwill, C2 Wh Ss Nar Wits. Woll, TH, jot 3, js WOO? M1, Bis, BO, Bite 

There is but one record of this wide-ranging East Indian comatulid from Aus- 
tralia, 2 specimens having been taken between Fremantle and Geraldton, Western 
Australia, by the “Endeavour” in June 1912. The depth is not given in the record, 
but the dredge hauls made by the “Endeavour” along that coast were between 29 and 
120 fms. Little if any collecting at such depths has been done elsewhere on the coast 
of Western Australia, of the Northern Territory, or of Queensland, so perhaps it is 

not strange that sentosa has not yet been found elsewhere in Australian seas. 

Capillaster multiradiata 

Asterias multiradiata Linné, 1758. Syst. Nat., ed. 10, p. 663. 
Capillaster multiradiata A. H. Clark, 1909g. Zool. Anz., vol. 34, p. 364. 

1918. “Siboga” unst. crin., pl. 3 (colored). 
1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 173; figs. 30, 34-36. 

Though this comatulid has been reported from a number of stations along the 

tropical coasts of Australia, it has not been found common anywhere, except pos- 
sibly at Broome, where 10 specimens were collected, chiefly near low-water mark. 
It was taken by the “Endeavour” in June 1912 on the western coast between Gerald- 
ton and Fremantle, 29-120 fms. The “Gazelle” took it near Dirk Hartog Island, 

well north of Geraldton, but Dakin did not find it at Houtman’s Abrolhos. On 

the eastern side of the continent, it has been reported from as far south as Cape 
Flattery (lat. 15° S.), but the Great Barrier Reef Expedition (1928-1929) did not 
find it at the Low Isles, and the Carnegie Expedition (1913) took but 1 specimen 
at the Murray Islands. North of Australia, it ranges throughout the East Indian 
region from the Maldives to Formosa. 

In life the colors are dull so far as records show. The specimen taken at the 
Murray Islands was “black, orally, brown dorsally, with joints between the seg- 
ments much, darker; whole dorsal surface including the cirri heavily silvered or 
frosted with white.” In its dried condition this specimen is light gray, the joints 
on the dorsal side of the arms noticeably darker. 

COMANTHOIDES 

ASE Clarks 1931. Bulle82 U2 SiiNat. Muss vol. 1, pt. 35 p> 240. 

Genotype: Comanthus spanoschistum H. L. Clark, 1916, p. 17. 

This monotypic genus is distinctively Australian, and combines certain features 

of Capillaster, Comissia, and Comanthus. \ts author considers it more nearly related 
to Comissia than to Capillaster, but nearer to the latter than to Comanthus. 

3 
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Comanthoides spanoschistum 

Comanthus spanoschistum H. L. Clark, 1916. “Endeavour” rept., p. 17; pl. 4, fig. 3. 
Comanthoides spanoschistum A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, 

p. 241; figs. 52-58. 

This interesting small comatulid has been taken as yet only by the ill-fated 
“Endeavour,” but the collectors on that vessel obtained 46 specimens at seven sta- 
tions off the southeastern coast of Australia, in Bass Strait, and near Maria Island, 

eastern Tasmania. It is a small, variable species, and the characters of Comanthus 

and Comissia, and even Capillaster, seem to be confused in some individuals. There 

is\ no information about the appearance in life. In dry or alcoholic material, “the 
color is more or less yellowish, with either a green or brown cast; one specimen 
is very dull purplish with yellow cirri, others are yellowish more or less clouded 
with purplish.” In a 19-armed individual dull purplish predominates. Since the 
arms are usually 10, and 19 is the maximum number, it is reasonable to infer that 
purple pigment increases with age. Specimens taken in March and April have the 
genital pinnules swollen with reproductive cells, indicating a breeding season in 
late summer or early fall. The condition of these pinnules in September, when 
half the specimens were taken, is unfortunately not recorded. 

COMISSIA 

A. H. Clark, tg09e. Proc. U. S. Nat. Mus., vol. 36, p. 501. 

Genotype: Comussia litkent A. H. Clark, 1909e, p. 502. 

Although more than a dozen species are assigned to this genus, all are relatively 
little known, and only one has been reported from Australia. 

Comissia lutkeni 

Comanthus spanoschistum H. L. Clark, 1916. “Endeavour” rept., p. 18 (a specimen from 

Queensland). 
Comissia litkeni A. H. Clark, 1g09e. Proc. U. S. Nat. Mus., vol. 36, p. 502. 

1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 249; figs. 66, 67. 

The only known Australian specimen of Comissia was taken by the “Endeavour” 
in 1914, off Noosa Head, Queensland, 16 fms. It was identified by me as Comanthus — 

spanoschistum, and is presumably in the Australian Museum now with that label. 
Although A. H. Clark has not seen the specimen, on the basis of my statement 
that it “is noticeably more slender than the other” specimens of spanoschistum 
which were then in my hands, and “the cirri are somewhat more compressed,” he 
says it “seems undoubtedly to be” Comussia litkeni. Since spanoschistum is not 
known from north of Bass Strait, and in view of Clark’s great experience in study- 
ing the Comasteridae, I yield to his judgment and trust that further collecting off 
southern Queensland will vindicate it. The species is a small one with only 10 
arms and, Clark says, “is rather easily confused with Comatula pectinata’ in spite 
of the very different cirri. It is known from only a few East Indian stations, hence 

this Australian occurrence is of special interest. 



ANNOTATED LIST: CRINOIDEA 29 

COMATULELLA 

A. H. Clark, 1911¢c. Amer. Jour. Sci., ser. 4, vol. 32, p. 130. 

Genotype: Comatula brachiolata Lamarck, 1816, vol. 2, p. 535. 

No proper diagnosis of this genus was published until 1931, but since only a 
single species was associated with the new name when it was first used, in 1911, 
it must be accepted as of that date, especially since its author made use of it re- 
peatedly in the years 1911-1915. Only a single species is known, the most striking 
comatulid of the southern coasts of Australia. i. 

Comatulella brachiolata 

Comatula brachiolata Lamarck, 1816. Anim. sans vert., vol. 2, p. 535. 
Comatulella brachiolata A. H. Clark, 1911c. Amer. Jour. Sci., ser. 4, vol. 32, p. 130. 

1931. Bull. 82 U.S. Nat. Mus., vol. 1, pt. 3, p. 296; figs. 93-97. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 15. 

A curiously rigid and ungraceful creature, this little crinoid is given a special 
charm by its bright color and odd form. Its range seems to be only from the vicinity 
of Perth southward and eastward to Port Phillip, Victoria. In large individuals, 
the arms may be 65-85 mm. long, but those at hand from Koombana Bay are con- 
siderably smaller. Apparently brachiolata is \ocal in its distribution, for only a few 
specimens were recorded prior to 1911, when its frequent occurrence on the south- 
western coast of Western Australia was first made known. It is most common 
apparently in 5-10 fms., but it occasionally occurs nearer to low-water mark, and 
the “Endeavour’’ took it between Fremantle and Geraldton in deeper water, 29-120 
fms. There is no record of the actual locality or depth. 

VALIDIA 

A. H. Clark, t9097. Vidensk. Medd., vol. 61, p. 142. 

Genotype: Comatula rotalaria Lamarck, 1816, vol. 2, p. 534. 

Although this group was first proposed as a subdivision of a subgenus, its author 
later recognized it as subgenus of Comatula. Owing to its unique character, a 
generic status seems warranted. | 

Validia rotalaria . 

Comatula rotalaria Lamarck, 1816. Anim. sans vert., vol. 2, p. 534. 
A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 309; fig. 98. 

Comanthus (Comanthus, Validia) rotalaria A.*H! Clatk, 19097. Vidensk. Medd., vol. 61, 
Ob TAB, 

Comanthus (Validia) rotalaria A. H. Clark, 1918. “Siboga” unst. crin., p. 6. 
Validia rotalaria H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 16. 

No adequate figure of this fine comatulid has yet been published. It is known to 
range from Port Molle, Queensland (20° 30’ S.) to Lagrange Bay, northwestern 
Australia (18° 40’ S.). It does not, however, seem to occur in the vicinity of 
Darwin or at Cape Leveque, so it is quite possible that its range on the tropical 
Australian coast is not continuous. There are specimens in the British Museum 
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from the Aru Islands, but Valzdia does not seem to occur in East Indian seas north 

of that group. The colors in life are striking: Re ee 
pinnules silvery dorsally, more or less yellow-tipped; sutures dark, more or less 
purplish; oral surface very dark. Dry specimens, or even alcoholic, show little 
evidence of such handsome colors. Though the normal number of arms is 20 and 
their length 100-120 mm., large specimens in Lagrange Bay had 30 or 31 arms, 
140 mm. long, and specimens with arms 165 mm. long are recorded. 

COMATULA 

Lamarck, 1816. Anim. sans vert., vol. 2, p. 530. 

Genotype: Comatula solaris Lamarck, 1816, vol. 2, p. 533. 

This easily recognized genus is represented by a very common species all along 
the tropical coast of Australia. A second, larger, species also occurs but is relatively 
rare. A third form, also large, has been taken on the coast of Queensland, but very 

few specimens are known and its exact status is still to be determined. The 3 
species are distinguishable as follows: 

KEY TO THE SPECIES OF COMATULA 

_ A. Cirri wanting (1-3 rarely present); terminal combs on basal pinnules 
CONNEC TOMMTSt SPAMS hr ke oh a Heer ei a re Oe are cratera 

‘AA. Cirri present; terminal combs not confined to first 3 pairs of pinnules: 
GiprusysegmentsMi7rominOre noe ete ne ee ates ee en oer solaris 
Cirnusysegnrentsar 5 ROnMEC WC law aa Maree ier eee eee pectinata 

Comatula cratera 

ee Clark rors es ndeavourmmenrept spall spleens 

This fine crinoid is known only from Port Molle, Queensland, in 12 fms., and 

from 35-40 fms. off Sandon Bluffs, New South Wales. Dorsal side light fawn 
color, usually with purple markings, stripes, or spots. Disk and oral side of arms 
yellowish. Arms 175 mm. or more in length. The status of cratera is possibly 
still open to question. A. H. Clark (1931, p. 323) says it is “merely a form of 
C. solaris, related to it in much the same way that C. purpurea is to C. pectinata.” 
But pectinata and purpurea occur together in the same localities and even in the 
same habitat (see H. L. Clark, 1938, p. 18), whereas no specimens of cratera are 
known from the same stations as solaris (with a possible exception at Port Molle) 
and cratera ranges much farther south. Apparently solaris prefers shallower water, 
ranging from low-water mark to 12-13 fms., whereas cratera has been taken only 

from 12-13 fms. to 35-40 fms. Moreover, the differences between the two forms 
in coloration and in the character of the lower pinnules are not to be ignored. Fur- 
ther collecting at Port Curtis and Port Molle, Queensland, and along that coast 

may produce connecting links that will warrant treating cratera as a mere variety 
of solaris, but it is very improbable that it will ever be found mingled with solaris 
as purpurea mingles with pectinata. It is more probable that it is a species of southern 
Queensland which occasionally gets as far north as Port Molle. 
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Comatula solaris 

Lamarck, 1816. Anim. sans vert., vol. 2, p. 533. 
A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, pl. 323; fig. 99. 

One of the largest and handsomest of the 10-armed comatulids, this fine East 
Indian species occurs on the Queensland coast from Port Denison to Torres Strait 
and on the coast of Western Australia from the Abrolhos Islands to Roebuck Bay, 
and also at Holothuria Bank. It has not yet been reported from the coast of the 
Northern Territory. Full-grown individuals are nearly half a meter across when 
expanded and are handsomely colored with great diversity of tints (see H. L. Clark, 
1938, p. 20). 

Comatula pectinata a 

Asterias pectinata Linné, 1758. Syst. Nat., ed. 10, p. 663. 
Comatula pectinata A. H. Clark, 1908a. Proc. U. S. Nat. Mus., vol. 33, p. 685. 

1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 339; figs. 49, 100-109, III, 114. 
H. L. Clark, 1921. Ech. Torres Strait, p. 14; pl. 1, fig. 3 (colored); pl. 3, fig. 2 (colored). 

1938. Mem. Mus. Comp. Zodl., vol. 55, p. 18. 

Wide-ranging in the East Indian region and probably the commonest comatulid 
of tropical Australia, pectinata ranges from Port Curtis, Queensland, northward to 
Torres Strait, and from the Abrolhos Islands, Western Australia, to Dundas Strait 

in the Northern Territory. It is most abundant just below low-water mark and 
down to 7—8 fms. Its diversity in both form and color is very great. In large speci- 
mens the arms opposite the mouth may exceed 190 mm., those adjoining the mouth 
being only about three-fifths as long. In small specimens the disproportion is not 
nearly so marked and in many cases is hardly noticeable. Specimens with more 
than 10 arms are extremely rare in Australia, but one with 11 has been recorded 
from Holothuria Bank. A very common form has only to cirri (or fewer), a pair. 
(or a single one or none) at each angle of the centrodorsal. Nearly a century ago 
the name purpurea was given to this form, and it has persisted down to the present 
time. But there is no longer room for doubt that this supposed “species” is based 
on nothing but an inconstant feature as unreliable as the coloration (see H. L. Clark, 
1938, p. 18). The diversity of color is amazing and is apparently in no way asso- 

paola 

ciated with habits or habitat. Shades of red or purple are most frequent, and uni- . 
color specimens are more common than varied ones. The colors, especially if bright, 
are very fugacious. Even in sea water, if Epsom salts are added, the color comes * 
out rapidly and copiously, usually being of a brownish-red shade. 

COMASTER 

L. Agassiz, 1835¢. Mem. Soc. sci. nat. Neuchatel, vol. 1, p. 193. 

Genotype: Comatula multiradiata Lamarck, 1816, vol. 2, p. 354 = Alecto or 
Comatula multifida J. Miller, 1841, p. 147 (Non Asterias multiradiata Linné, 
1758, p. 663 = Capillaster multiradiata A. H. Clark, 1909, p. 364). 

This East Indian genus of a dozen species is represented in Australian seas by 2 
very unlike species, a large one with 45-150 arms (multifida), and a small, very 

delicate form with fewer than 40 arms (minima). In both these strikingly differ- 
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ent forms, the cirri are wanting or weak and poorly developed, whereas in 9g of 
the other 10 species they are well developed. 

Comaster multifida 
| 

Alecto multifida J. Muller, 1841. Monatsber. K. preuss. Akad. Wissensch., p. 147. ee 

Comaster multifida A. H. Clark, 1911f. Proc. U. S. Nat. Mus., vol. 41, p. 171. 
1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 413; figs. 140, 141. 

This apparently perplexing East Indian comatulid has been reported under at 
least five different names from tropical Australia. A. H. Clark (1931, p. 424) 
records it from Port Walcott, Western Australia, Thursday Island, Albany Island, 

Prince of Wales Channel, and Port Molle, Queensland. I have never seen an Aus- 

tralian specimen, so it probably seldom occurs on the reefs or shores, though Clark 
says (loc. cit., p. 425) “most of the specimens have been taken in very shallow 
water.” It reaches a large size, with 125-150 arms, 200 mm. or more in length. 
According to Herklots’ (1869) figure, the colors in life are bright, pi low, 
and orange-brown. Specimens from the Philippine Islands are recorded as “in life, 
brown of some shade, ranging from dark chocolate to burnt orange.” 

Comaster minima 

Phanogenia minima A. H. Clark, 1t909d. Proc. U. S. Nat. Mus., vol. 36, p. 392. 
Comaster minima A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 4353 figs. 

155, 156. 

This species is as yet but very slightly known, only a few specimens having 
been taken. It has been found but once on the Australian coast, a single specimen 
having been obtained in 5-15 fms. off Ellison Reef, outer Great Barrier Reef, Queens- 

land, in 1924 by W. E. J. Paradice. Other specimens are known from five stations 
in the East Indies and Philippines. Nothing is reported as to the color in life, 
but an alcoholic specimen is recorded (A. H. Clark, 1931, p. 435) as “dull yellow- 
ish with numerous longitudinal narrow lines on the radials and division series, and 
transverse lines on the arms, of dark brown.” 

COMANTHINA 

A. H. Clark, 19097. Vidensk. Medd., vol. 61, p. 142. 

Genotype: Actinometra nobilis P. H. Carpenter, 1888, p. 336. 

There are but 2 species in this genus of big tropical comatulids, and both occur 
in Australian waters. They are easily distinguished thus: 

IVBr and following series, 2, rarely 4; proximal pinnule segments with 
strong -dorsals processes e 9 co ean teehee RS ec prea oe One ern belli 

IVBr and following series, 4 (3+4), rarely 2; proximal pinnule segments 
WAtHOUEEStroOn cad OnsallgpKOCESSCS Her ei na eet ina ee schlegelit 

Comanthina belli 

Actinometra belli P. H. Carpenter, 1888. “Challenger” Comat., p. 334. 
Comanthina belli A. H. Clark, 1911c. Amer. Jour. Sci., ser. 4, vol. 32, p. 130. 

1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 4583 figs. 157, 199. 
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It is hard to say whether this beautiful big “feather star” is more lovely than 
the equally showy Comanthus timorensis. Both deserve the title of “most beauti- 
ful marine animal” in tropical Australia. At the Murray Islands the Comanthus is 
much the more abundant, but at Broome the Comanthina was much more fre- 

quently seen. The diversity of color in belli defies description, for it ranges from 
pale cream color to nearly black; even sky blue, lemon yellow, and grass green 
are now and then found. Few specimens are unicolor. In the specimens taken at 
Broome, the cirri were apparently always white, but this does not seem to hold 
true for material taken elsewhere. In preserved specimens, the cirri are usually 
no longer really white, but are yellowish, grayish, or light brown. This is one of 
the largest of Australian crinoids; the arms of fully grown specimens exceed 100 mm. 
and often are 140-150; individuals with more than 150 arms are occasionally found, 
but it is virtually impossible to count them accurately without serious injury to 
the specimen. A large individual may be more than 400 mm. across when fully 
expanded. The favorite haunt of these beautiful feather stars is among the nooks 
and crannies of living corals at the edge of well aerated marginal tide pools on 
the reefs, but they also occur on the lower side of rock and coral fragments that 
are so supported as to leave ample room for constantly moving sea water. So far 
as is known at present, belli is an endemic Australian crinoid, ranging from Torres 
Strait westward and southward to the Abrolhos Islands. It is not yet known from 
the Barrier Reef or the Queensland coast south of lat. 11°. 

Comanthina schlegelii 

Actinometra schlegelu P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, p. 210. 

Comanthus schlegelu A. H. Clark, 1t911d. Proc. U. S. Nat. Mus., vol. 39, p. 536. 
Tapio Clarkeno2 Tee chamlornesrotralty p20: 

Comanthina schlegeli A. H. Clark, t911a. Notes Leyden Mus., vol. 33, p. 176. 
1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 466; figs. 158-161. 

According to A. H. Clark, this fine comatulid has a very extensive range, from 
the Maldives to the Caroline Islands and south to northern Australia. But he admits 
only one Australian record, that of a single specimen in the British Museum from 
the Percy Islands, Queensland, called by Bell (1884) Actinometra multifida. The 
3 specimens from the Murray Islands which were identified by me (1921) as 
Comanthus schlegeli seem to Clark to be belli. I have therefore carefully re-examined 
the specimens concerned. ; 

Even a superficial examination shows that the 3 specimens represent a single 
species, and this impression is confirmed by prolonged and critical comparison. 
All have cirri well developed as in elli, but stout and smooth as in schlegeliiz. None 
have conspicuous dorsal processes on the basal segments of the proximal pinnules, 
but on a few pinnules at or near the middle of the arm, one or two basal seg- 
ments have a small process. As a rule the pinnules are definitely more like those 
of schlegelit from the Philippines than they are like those of Jelli from Broome. 
The 3 specimens must be considered good examples of schlegelii if 2 species 
of Comanthina are to be recognized. I am not at all sure that 2 species can rightly 
be maintained; but until more material is available from the northern coast of 

Queensland, the Barrier Reef, and Torres Strait, the conspicuous varicolored beauty 

found from Prince of Wales Channel westward and southward to the Abrolhos 
Islands and so common at Broome may be called belli, and the duller-colored 
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form from the Percy Islands northward along the Barrier Reef, northeastward to 
the Carolines, and northwestward to the Maldives may be designated as schlegelii. 
As yet the latter seems to be a rare member of Australia’s fauna. 

COMANTHERIA 

A. H. Clark, 1t909:. Vidensk. Medd., vol. 61, p. 142. 

Genotype: Antedon briareus Bell, 1884, p. 163. 

This is another group of about a dozen large comatulids, ranging from southern 
Japan to Western Australia and New South Wales. Four nominal species occur 
in Australian seas, but the line between 2 of these is very vague and it seems un- 
likely that it exists in nature. The following key points out the features which are 
supposed to separate these 4 forms, but the use of such a key is attended with 
obvious difficulties. 

KEY TO THE SPECIES OF COMANTHERIA 

I. Centrodorsal reduced; cirri absent or rudimentary: 
A. More than 45 arms: 

VBE ISELIES J2iy, Wars 34 7. Rieti 8) 0 Col eae chat Bo ANG ene wwe NM alternans 

ViBrv'seriésac(3°St Vaya sacks oneal perscees kre cal. Alpe eee IE briareus 
ALA Aris AOHOn LEW Classis oti. eels caret Witte ECO SAITO UI gt SEE en a rotula 

Nl, Canttroclonall welll claralojnecl, With TGA GIA. . 5. 0oc0cccccccccnssevscvsece perplexum 

Comantheria alternans 

Actinometra alternans P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, p. 208. 
Comanthus alternans A. H. Clark, 1908c. Smithsonian Misc. Coll., vol. 52, pt. 2, p. 206. 

lal, JL, Clas, repr, dn, Nones Srrmaite, jo. mOs oll. BO, ines, Te 
Comantheria alternans A. H. Clark, tgt1a. Notes Leyden Mus., vol. 33, p. 176. 

This is a fine big comatulid with numerous (80-160) arms, dividing frequently, 
a VIBr series being often present in adults. The IIBr series are commonly 4 (3+4) 
and the succeeding series alternate 2 and 4; occasionally the alternation is reversed, 
with the IIBr series 2 and the succeeding series 4 and 2. The color is usually some 
shade of brown, ranging from yellow-brown to deep orange-brown. Specimens are 
not numerous, however, and the color in life may show great diversity as in related 
species. The only Australian records for alternans are Port Molle, Penguin Channel, 
and the Murray Islands, Queensland, and the Abrolhos Islands, Western Australia. 

Comantheria briareus 

Antedon briareus Bell, 1884. “Alert” rept., p. 163; pl. 14. 
Comantheria briareus A. H. Clark, 911g. Fauna Sudwest-Australiens, vol. 3, p. 437. 

1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 492; figs. 163, 164. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 23. 

Widespread from Formosa to the coast of Western Australia, this varicolored 
and multibrachiate comatulid is very common at Broome, but has not been found 
in numbers elsewhere. It has been taken at Port Denison, Queensland, and twice 

on the outer Great Barrier Reef, between 17° and 19° S. But it was not taken 
by the Great Barrier Reef Expedition nor by the Carnegie Expedition to the Murray 
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Islands. At Broome it is a striking feature of the shallow-water fauna. The aboral 
side in nearly all the larger specimens is a bright yellowish green or greenish yellow; 
the oral surface is black and the pinnules are black and white, in striking contrast. 
It is more slender-armed and delicate than Comanthina belli or Comanthus timo- 
rensis, and will not be confused with them when mature. But young specimens are 
by no means readily identifiable (see H. L. Clark, 1938, pp. 23-25). 

Comantheria rotula 

A. H. Clark, 1912. Proc. Biol. Soc. Washington, vol. 25, p. 23. 
1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 503; fig. 165. 

On the strength of a photograph of a comatulid taken at Broome, Western Aus- 
tralia, by Mjoberg in 1911, A. H. Clark includes this species in the Australian fauna. 
Several small Comantherias taken at Broome in 1929 and 1932 suggest rotula but 
show no constant features to distinguish them from young briareus. It seems very 
doubtful whether the two nominal species are really distinct. Indeed, briareus is not 
clearly defined. 

Comantheria perplexum 

Comanthus perplexum H. L. Clark, 1916. “Endeavour” rept., p. 14; pl. 3, fig. 2. 
Comantheria perplexum A. H. Clark, 1931. Bull. 82 U.S. Nat. Mus., vol. 1, pt. 3, p. 506. 

Since the unique holotype of this species was taken, “eleven miles south by east 
of Ballina, N. S. W., 27-28 fms.,’ only a single additional specimen has been re- 
ported. It was taken “in 15 fms., off Norwest Islet, Capricorn group, Queensland, 
in December, 1930.” The holotype is in the Australian Museum. The second speci- 
men is in the Museum of Comparative Zoology, gift of the Australian Museum. 
The 2 specimens are of approximately the same size (200 mm. across) and color 
(dorsally, light fawn color; orally, disk yellowish gray, arms and pinnules dark). 
The number of cirri present is 6 in one case, 7 or 8 in the other, with 16-19 seg- 
ments. As there are about 15 cirrus sockets around the margin of the centrodorsal, 
it is evident the cirri are more or less fugacious. This is apparently an endemic 
species quite distinct from its nearest East Indian ally, C. weberi, of the Lesser 
Sunda Islands. 

CENOLIA 

A. H. Clark, 1916. Proc. Biol. Soc. Washington, vol. 29, p. 48 (as a subgenus). 

Genotype: Comatula trichoptera J. Miller, 1846, p. 178. 

This genus was suggested as a subgenus of Comanthus, but may well be given 
generic rank. It is well represented in Australia by 5 species, which may be dis- 
tinguished as follows: 

KEY TO THE SPECIES OF CENOLIA 

I. More than 60 arms; cirri large, stout, with 20-35 segments, without 
dorsal processesmmrwr ee ety Te cence ty nnn ener ne Mey ens. MA 4 are bennetti 

II. Fewer than 60 arms; cirrus segments with dorsal processes: 
A. Cirri long, stout, numerous (more than 50), with more than 30 seg- 

FANEMSS WHAT AOU AO BNET. 6.0 500000000¢s0ccecceeseseanacse plectrophorum 
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AA. Cirri shorter and more slender, with fewer than 30 segments; fewer 

than 30 arms: 
B. Axillaries with anterior angle obtuse, not produced; cirrus seg- 

MENS T2=T5 5 farms 152 1 lis ne yee ere ea aE Ae ar samoana 
BB. Axillaries with anterior angle acute and somewhat produced; arms 

20-40: 
CHAS TSATNSLS AIOOWKE WANS AMONG AIOE BZ. 5 00c00ceb0ccccaccccsos tasmaniae 
Cirrus segments up to 18-20, often fewer; arms 15-30, some- 

TINIES UP COS 7) LAC RE Oa RA erie tint a.e) ies RENE ea trichoptera 

Cenolia bennetti 

Alecto bennetti J. Miller, 1841. Monatsber. K. preuss. Akad. Wissensch., p. 187 (duplicated 
in Arch. f. Naturgesch., vol. 7, p. 146). 

Comanthus (Cenolia) bennetti A. H. Clark, 1918. “Siboga” unst. crin., p. 50. 
1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, p. 531; figs. 186-1809. 

This big East Indian comatulid is rare in Australia. Only 2 individuals have been 
recorded, 1 from Port Denison, Queensland, and 1 from 19 fms. near Direction 

Island, Great Barrier Reef. The Port Denison record is an old one (1877); the 
one from Direction Island is of a small individual, with only 30 arms, taken by 
the Great Barrier Reef Expedition. It is dull olive-brown, with a broad longi- 
tudinal whitish band on the distal third of the longer arms; the cirri are yellow 
and the very young arms (of which there are 10) are cream yellow. 

Cenolia plectrophorum 

Comanthus plectrophorum H. L. Clark, 1916. “Endeavour” rept., p. 15; pl. 4, fig. I. 
Comanthus (Cenolia) plectrophorum A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, 

pt. 3, p. 530; figs. 62, 190, I91. 

As far as is now known, this is one of Australia’s endemic comatulids, having 

a very restricted range. The only recorded specimens have been taken near the 
eastern end of Bass Strait in rather deep water (100-300 fms.). There are 38-44 
arms in adults, and the numerous long cirri have 28-38 segments. The basal seg- 
ments of the lower pinnules have very characteristic large T-shaped processes. 
The color in alcohol is light brown, which becomes light fawn or pale buff on 
drying. 

Cenolia samoana 

Comanthus (Comanthus) samoana A. H. Clark, 1909. Proc. U. S. Nat. Mus., vol. 37, 
Pp. 30. 

Comanthus luteofusca H. L. Clark, 19154. Carnegie Inst. Wash. Pub. 212, p. 102. 
1921. Ech. Torres Strait, p. 18; pl. 20, figs. 2, 3. 

Comanthus (Cenolia) samoana A. H. Clark, 1918. “Siboga” unst. crin., p. 52. 
1931. Bull. 82 U.S. Nat. Mus., vol. 1, pt. 3, p. 593; figs. 208, 219, 220. 

This is a relatively small and stout, dark-colored comatulid, easily confused with 
small specimens of Comanthus parvicirra and C. timorensis. But the rather stocky 
appearance, the yellowish-brown or darker coloration, the small number of arms, 
and the cluster of short, stout, strongly recurved cirri enable one to recognize it 
without great difficulty. It ranges along the tropical Australian coast from Broome 
southwestward to the Abrolhos Islands, and from Mer, at the northern end of 
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the Barrier Reef, south to the Low Isles. It has not yet been taken between Broome 
and Torres Strait, though it is known from Timor and Salawati. Its extra- 
Australian range is from Ceylon to Samoa, but it is not yet known from the 
coast of Asia or north of Mindoro, Philippine Islands. 

Cenolia tasmaniae 

Comanthus tasmaniae A. H. Clark, 1918a. Proc. Biol. Soc. Washington, vol. 31, p. 41. 
Comanthus (Cenolia) tasmaniae A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, 

Pp. 531, 586. 

This little comatulid is known only from Bass Strait and Tasmanian waters. 
No figure has been published and little information has been given as to its 
distribution. A. H. Clark (1931, p. 587) refers to “a fine series of 24 specimens 
collected by the “Endeavour,” but gives no information as to where they were 
taken. Apparently it may be considered a distinctively Tasmanian species. As 
I have seen no specimens, I cannot pass on the validity of the species, but I am 
very skeptical. 

Cenolia trichoptera 

Comatula trichoptera J. Miller, 1846. Monatsber. K. preuss. Akad. Wissensch., p. 178. 

Comanthus trichoptera A. H. Clark, t909h. Proc. U. S. Nat. Mus., vol. 37, p. 30. 
Comanthus (Cenolia) trichoptera A. H. Clark, 1916. Proc. Biol. Soc. Washington, vol. 29, 

p. 48. 
1931. Bull. 82 U.S. Nat. Mus., vol. 1, pt. 3, pp. 531, 579; figs. 4, 203. 

This may be considered the most typical crinoid of the endemic fauna of Aus- 
tralia, for it is confined to the southern coasts along with the very characteristic 
sea urchins Amblypneustes and Holopneustes. It ranges along that coast west- 
ward to Albany and Bunbury and northward thence to Dongarra, Western Aus- 
tralia. On the eastern coast its range extends northward to Cape Hawke, New 
South Wales. At Lord Howe Island, it is common among the living corals in 
the lagoon at Ned’s Beach. It has probably reached Lord Howe Island on the 
foul bottoms of ships from Australian ports. In this locality it is seldom more 
than 100 mm. across, whereas at Port Jackson and elsewhere on the mainland 

coast it reaches twice that size. The colors are never showy, commonly white and 
brown of various shades, more generally yellowish. Alcoholic and dry specimens 
are often yellowish brown, with or without gray and brownish mottling. It lives 
under rock fragments or among corals, bryozoa, sponges, etc., usually near low- 
water mark, but the range extends out to about 4o fms. 

As was stated above, the differences supposed to distinguish this species from 
tasmaniae are unreliable and need clarification. Probably the two are identical. 

COMANTHUS 

A. H. Clark, 1908d. Proc. Biol. Soc. Washington, vol. 21, p. 220. 

Genotype: Alecto parvicirra J. Miller, 1841, p. 185. 

Individuals of this genus occur in great numbers near low-water mark on the 
reefs and shores of tropical Australia, particularly in the Barrier Reef region. Their 
large size and beautiful colors make them very conspicuous, and their diversity 
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of form and shade combine to make them the loveliest of marine animals, rivaled 

only by their close relatives in the genus Comanthina. So great is the individual 
diversity, it is exceedingly difficult to draw specific lines. Of 1 species only a single 
specimen is known, hence its validity is open to question. The other 2 species 
are so common that all degrees of intergradation seem to occur. Though the two 
extremes are very different, many specimens cannot be indisputably determined, 
but must be arbitrarily placed on the basis of general appearance. 

KEY TO THE SPECIES OF COMANTHUS 

A. Arms very numerous (78), extraordinarily variegated with pale brown, 
deep yellow, black, white, and green, but general impression light- 
colored; cirri present but few and small, with up to 16 segments........ callipepla 

AA. Arms fewer than 70 (usually much fewer); color very diversified, but 
commonly bright shades of brown, green, or red, often very deep 
brown or nearly black; never variegated as in callipepla: 

Arms more than 30; functional cirri usually wanting, never well de- 
(ello) oso te eas OE Mi Mtn ARC Gee AOS cm eer ocaG eo 3:5 2 timorensis 

Arms not more than 30; size small; functional cirri present.............. parvicirra 

Comanthus callipepla 

H. L. Clark, 19154. Carnegie Inst. Wash. Pub. 212, p. 102. 
IGA, en, Woes Gora, . we joll, it, ‘te, & (Coloree)). 

Since this unusually beautiful species rests upon a single specimen taken at 
Mer, Murray Islands, in 1913, its validity is open to question. A. H. Clark is of 
the opinion (1931, p. 614) that it is only an unusual specimen of timorensis. I 
believe, however, that further collecting on the Barrier Reef at the northern end 

will reveal more specimens of callipepla and that its status as a valid species will 
be vindicated. The holotype was nearly 200 mm. across in life, and had 78 arms 
and 8 small cirri about 7 mm. long. The coloring defied description, but is per- 
fectly shown in the published figure. 

Comanthus timorensis 

Alecto timorensis J. Muller, 1841. Monatsber. K. preuss. Akad. Wissensch., p. 186. 
Comanthus timorensis A. H. Clark, 1931. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 3, pp. 159 

et al.; figs. 204-207. 

This big, common, widespread comatulid ranges from Ceylon to Tonga and 
Fiji, and from the Bonin Islands in the north to Geraldton, Western Australia, 

and the Capricorn Islets, Queensland, in the south. So diversified are its multi- 

brachiate forms that it has been given no fewer than 11 specific names, and has 
frequently been confused with the following species. The intricate synonymy has 
been admirably worked out by A. H. Clark. 

At the Murray Islands this is the most conspicuous feature of the reef life (see 
Comanthus annulata, H. L. Clark, 1921, p. 16), but on the northwestern coast 

near Broome it finds a notable rival in Comanthina belli (see H. L. Clark, 1938, 
p. 21). Under projecting edges of large coral or rock fragments or among coral 
heads and branches where there is an abounding supply of pure sea water, near 
low-water mark or in large tide pools, #:morensis flourishes in all its varied beauty. 
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Under such conditions it may attain a diameter of 4oo mm. The number of 
arms is normally 32-42 but may exceed 60; the largest number recorded 1s 68. 

One of the color forms found at the Murray Islands was so striking and so 
fundamentally different from all other individuals of zzmorensis seen that it was 
designated var. xantha. Three specimens were obtained. Its brilliant colors are 
fugacious, and preserved specimens are apparently not distinguishable from ordi- 
nary timorensis. In life, however, it is unmistakable; the calyx and dorsal side 
of the arms are bright yellow, and the pinnules are bright red in striking contrast 
(see H. L. Clark, 1921, p. 17; pl. 1, fig. 6). No examples of this variety were 
found in 1929 or in 1932. Quite possibly it is found only at the Murray Islands 
or along the northern part of the Barrier Reef. 

Comanthus parvicirra 

Alecto parvicirra J. Muller, 1841. Monatsber. K. preuss. Akad. Wissensch., p. 185. 
Comanthus (Comanthus) parvicirra A. H. Clark, to11d. Proc. U. S. Nat. Mus., vol. 39, 

p. 536. 
nog. Bull, Ge Wh. S. Ware, MWS, wol, ty jE A Do ORUS ies, WA, DOO, Daw. 

H. L. Clark, 1921. Ech. Torres Strait, p. 19; pl. 1, figs. 5, 7 (colored). 

The wide geographical distribution of this comatulid (from Madagascar and 
Mauritius to the Tonga Islands, north to southern Japan and Amoy, China, south 
to Fremantle, Western Australia, and Moreton Bay, Queensland) combines with 
its general commonness and its almost infinite diversity of color, form, and struc- 

tural details to make it the most frequently misidentified crinoid in the world. 
It is no wonder that A. H. Clark’s list of synonyms (1931, pp. 631-636) extends 
to more than 5 pages and includes 22 specific names assigned to 8 different genera. 
The truth seems to be that nature has not yet completed the line of division 
between parvicirra and timorensis, and even the lines between Comanthus, Cenolia, 

Comantheria, Comanthina, and Comaster are continually crossed by individual 
variants. Order has been brought out of chaos by the competent efforts of A. H. 
Clark, but there is no reliable character or group of characters that will always 
distinguish specimens of parvicirra from the related species. 

In its typical condition, with 20 arms and a dozen or so cirri having 13 or 
14 segments, parvicirra is usually easily recognized; in life, the arms have a rela- 
tively soft texture and greater width than is ever found in timorensis. The trouble 
begins as the arms increase and the cirri decrease in number. A further dis- 
cussion of these points and of the problem of color will be found in H. L. Clark 
1921, page 19. Although many specimens of parvicirra were taken at Mer 
(Murray Islands, 1921), none were seen at either Darwin or Broome (1929 and 
1932). Further studies on the northern coast of Queensland and the Barrier Reef 
may ultimately reveal the true distinctions between ztimorensis and parvicirra. 

Family ZYGOMETRIDAE 

This is a small family containing only a few genera, of which but one occurs 
in Australia. The distinguishing character is that the union of the elements of 
the IBr series is by syzygy, a feature not found in any of the following families. 
It is a character much easier to state than to see clearly, but it seems to be constant 
and trustworthy. 
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ZYGOMETRA 

A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 347. 

Genotype: Antedon microdiscus Bell, 1884, p. 163. 

The 4 species of this genus occurring in Australia are confined to the tropical 
coasts and reefs, where they are often to be found in large numbers. They are 
among the most characteristic animals on the vast flats exposed at low water 
during spring tides at Broome. The species may be distinguished as follows, but 
the line between the 2 smaller species is vague and arbitrary. 

KEY TO THE SPECIES OF ZYGOMETRA 

A. More than 33 cirrus segments: 
UB. ancl srolionnine chinistom Gates A (Bqe A). ooccccccncarcvcaccccsece mucrodiscus 
N00; ayarel iolllonwtave? GINS GAGES Do ocasaccoccascsovensacabovcenacovc0acs elegans 

AA. Fewer than 33 cirrus segments: 
20-30 JCiFmus (Seammentsian thusly ta ea eee eee comata 
ISEGKSS WHEW AG SGISWS SSHMVING, .. o0cccaoccossdocncoucdocdsovascvesauast punctata 

Zygometra microdiscus 

Antedon microdiscus Bell, 1884. “Alert” rept., p. 163; pl. 15. 
P. H. Carpenter, 1888. “Challenger” Comat., pl. 37, figs. 4-6. 

Zygometra microdiscus A. H. Clark, 1g09g. Zool. Anz., vol. 34, p. 367. 

In spite of the specific name, given (according to A. H. Clark) through a mis- 
interpretation of the character of the disk in the original type, the disk is normally 
large. In a big specimen taken at Broome, rather more than 300 mm. across, the 
disk was 35-40 mm. This specimen was carefully dried (from alcohol) fully 
extended, and in drying the margin of the disk detached itself from the arm 
bases and shrank symmetrically to a present diameter of about 18 mm., leaving 
a conspicuous scar all around. There are about 110 arms; the exact number can- 
not be counted without damage. 

This handsome crinoid is not uncommon at Broome (see H. L. Clark, 1938, 
p- 32), but it is rarer and seems to prefer deeper water than the following species. 
We did not find it at Darwin or even at Cape Leveque, nor did the Carnegie party 
(1913) find it in Torres Strait or at the Murray Islands. A. H. Clark (1911) re- 
ports it from several points in the Torres Strait region and on the northwestern 
coast (Nicol Bay and Dampier Archipelago). Bell gives Port Molle, Queensland, 
12 fms., as the type locality, but apparently the species is not common on the 
Queensland coast. 

Zygometra elegans 

Antedon elegans Bell, 1884. “Alert” rept., p. 162; pl. 13, figs. B, Ba. 
P. H. Carpenter, 1888. “Challenger” Comat., pl. 8. 

Zygometra elegans A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 348. 

The differences between this species and the preceding are obvious enough where 
the two are found side by side, as at Broome (see H. L. Clark, 1938, p. 31). No 
Zygometras were met with by us in 1913 in the Torres Strait region, but the 
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present species has been found as far south as Port Curtis, Queensland. We found 
it at Darwin and abundantly at Broome, but not at any intermediate point. It 
is known, however, from Baudin Island and Mermaid Strait, and even as far 

south as between Geraldton and Fremantle. Although it reaches about as large 
a size as microdiscus, it does not develop so many division series and hence so 
many arms. The maximum number seems to be about 60. The “Siboga” did not 
take this species in the East Indies, so it is quite possible that its range is limited 
to the tropical coasts of Australia. 

Zygometra comata 

A. H. Clark, 1911. Recent crin. Australia, p. 762, footnote. 

1912. Crin. Indian Ocean, p. 105; fig. 6. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 29. 

This is a common comatulid at Broome, but has not as yet been found else- 
where on the Australian coast. It occurs, according to its author, “in the Mergui 
Archipelago, at Singapore and among the Philippine Islands.” At Broome (see 
H. L. Clark, 1938) it is a common species, but shows very great diversity in size, 
number of arms, color, and number of segments in the cirri. The largest specimens 
were 175-200 mm. across when spread out, and the number of arms ranged from 
II to 25. The number of segments in the cirri was usually 20-23, rarely up to 
27, never less than 20. 

Zygometra punctata 

A. H. Clark, 19125. Proc. Biol. Soc. Washington, vol. 25, p. 24. 

1918. “Siboga” unst. crin., p. 61; pl. 19, figs. 40, 41. 

The validity of this species is open to serious question, for it seems to be im- 
possible to draw a sharp line between it and comata. Now that the latter species 
has been found abundantly at Broome, the recorded occurrence of punctata at the 
Low Isles and northern end of the Barrier Reef (H. L. Clark, 1932), as well as at 
the Aru Islands, places it in virtually the same area as that occupied by comata. 
If, as A. H. Clark holds, the little comatulid on which Heterometra delicata H. L. 

Clark (19154) was based is a young punctata, another Australian locality is added 
for the small Zygometra. I am not convinced that delicata is a Zygometra, but 
believe it wise to let the species lapse (see under Heterometra). Further collecting 
in Torres Strait may some day reveal its real relationship. 

Three small comatulids whose cirri seemed to warrant regarding them as 
punctata were taken at the Low Isles and near Direction Island, Barrier Reef, by 

the Great Barrier Reef Expedition. When I identified them in 1930-1931, I had 
not critically studied the Zygometras from Broome. Now, comparison of the Low 
Isles specimen, retained by the Museum of Comparative Zodlogy, with the speci- 
mens from Broome leaves no doubt that they are all the same species. It may 
quite properly be claimed that I have not yet seen a real example of punctata. 
The conclusion is, however, inescapable that if punctata is a valid species it has 
not yet been taken in Australia, unless the little type of “Heterometra delicata’ is 
really a young one. 
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Family HIMEROMETRIDAE 

There are only half a dozen species representing this family in the Australian 
fauna, and these are all found on the reefs and shores of the tropical coasts. The 
record of Craspedometra acuticirra from Sydney, New South Wales, is based on 
an old and erroneous locality label. None of the species is sufficiently common to 
be conspicuous, with the possible exception of Heterometra crenulata at Broome. 

KEY TO THE GENERA OF HIMEROMETRIDAE 

A. More than ro arms: 
Py longer and stouter than P,, which is longer and stouter than P,..Himerometra 
Py shorter and more slender than P,, which is shorter and more 

slender than? Paic tM dawcn pala Pelt) eee eel Rec ne meee Heterometra 
Re. Omlky 1© arcaGgs Grea levee avavel GOW. . 26 6s00sscocueesdooesoaccbosevese Amphimetra 

HIMEROMETRA 

A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 355. 

Genotype: Antedon crassipinna Hartlaub, 1890, p. 185. 

Only a single species of this conspicuous group of comatulids has as yet been 
taken in Australian seas, and this is; apparently rare. 

Himerometra robustipinna 

Actinometra robustipinna P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, p. 201. 
Himerometra robustipinna A. H. Clark, 1912. Crin. Indian Ocean, p. 117. 

H. L. Clark, 1926. Rec. Australian Mus., vol. 15, p. 184. 
Antedon crassipinna Hartlaub, 1891. Nova acta Deutsch. Akad., vol. 58, p. 11; pl. 1, 

TER I By LO: 

The only occurrence of this fine comatulid in Australian waters, as yet reported, 
was off Ellison Reef, outer Great Barrier Reef, Queensland, in 5-15 fms. W. E. J. 

Paradice, surgeon on the “Geranium,” collected 2 specimens, one with 29, the 

other with 36 arms. The cirri are peculiar in having the dorsal teeth confined 
to the outermost 1-6 segments. 

HETEROMETRA 

A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 11. 

Genotype: Antedon quinduplicava P. H. Carpenter, 1888, p. 262. 

Only 2 species of Heterometra occur on the Australian coasts. A. third sup- 
posed species, H. delicata H. L. Clark, was based on a single specimen, which, 
after being relegated to the synonymy of Zygometra punctata by A. H. Clark, is 
now abandoned by mutual consent as being “altogether too young for determina- 
tion.’ The 2 Australian species are quite different from each other, and may be 
distinguished thus: 

Arms 35-40; enlarged proximal pinnules smooth, slender, the segments 
without lateral processes or produced, spinous distal edges................ nematodon 

Arms 14-26; enlarged proximal pinnules with broad, rounded, lateral proc- 
Essesmimakinggans (hon gilyasennaten hil chee atte te tt ane ee crenulata 
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Heterometra nematodon 

Antedon nematodon Hartlaub, 1890. Nachrich. Gesellsch. Gottingen, no. 5, p. 185. 
1891. Nova acta Deutsch. Akad., vol. 58, p. 27; pl. 1, fig. 9. 

Heterometra nematodon A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 11. 

This is apparently a rare or at least a seldom collected comatulid. It is known 
only from Bowen and Port Molle on the Queensland coast, but probably occurs 
at many places on the Barrier Reef. It has numerous arms (38) about 80 mm. 
long, and the cirri have 40-50 segments. 

Heterometra crenulata 

Antedon crenulata P. H. Carpenter, 1882. Jour. Linn. Soc. (Zool.), vol. 16, p. 507. 
1888. “Challenger” Comat., p. 256; pl. 36, figs. 1-6; pl. 48, figs., 3-5; pl. 49, 

figs. 1, 2 (all as Antedon variipinna). 
Heterometra crenulata A. H. Clark, 1918. “Siboga” unst. crin., p. 77. 

This is a very widespread and variable East Indian comatulid to which many 
specific names have been given. It ranges from Double Island Point, in southern 
Queensland, to Singapore and the Philippines; on the Australian coast, it has 
been taken in Torres Strait, at Holothuria Bank, Dundas Strait, and Baudin 

Island. At Broome it is very common and wonderfully diversified in color and 
in ruggedness of structure (see H. L. Clark, 1938, p. 33). Large specimens of 
crenulata have 20-30 arms, 75-90 mm. long. Specimens with milk-white arms 
and rose-red cirri are beautiful beyond words. 

AMPHIMETRA 

A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 6. 

Genotype: Comatula (Alecto) milberti J. Miller, 1846, p. 178 = Amphimetra 
tessellata tessellata A. H. Clark, 1941, p. 360. 

There are apparently 3 species or “forms” of this genus in the coastal waters 
of tropical Australia, but none of them is a conspicuous feature of the fauna, as 
all are rather rare. They may be distinguished by the characters of the cirri, but 
the status and validity of these forms are still debatable. 

KEY To THE SPECIES OF AMPHIMETRA 

A. Cirrus segments 30-50: 
Cirri rather slender, tapering more or less distally, longer proximal 

segments about as long as broad, sometimes slightly longer, distal 
squmenes Wen, Genel! Clormsall, GOUTNESs oo 004ss5vcnebeoboceccbde0500 tessellata 

discoidea 
Cirri stouter, with dorsal spines appearing in side view as broad tri- 

AIT CAES WHEN QOS (ROGIIERAL, o's oocobboooebadaccdossondvvssegouducse tessellata 
tessellata 

PAVAGE @inrusisecmients fewer than sows yan Hae coh maser Ce al pinniformis 

Amphimetra tessellata discoidea 

Alecto tessellata J. Muller, 1841. Monatsber. K. preuss. Akad. Wissensch., p. 184. 
Himerometra discoidea A. H. Clark, 1908c. Smithsonian Misc. Coll., vol. 52, pt. 2, p. 215. 

4 
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Amphimetra discoidea A. H. Clark, 19115. Bull. Mus. hist. nat. Paris, no. 4, p. 250. 

1918. “Siboga” unst. crin., pl. 6 (colored); pl. 18, fig. 35. 
Amphimetra tessellata discoidea A. H. Clark, 1941. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 4a, 

p. 376. 

Although this comatulid is recorded from half a dozen places on the tropical 
coast of Australia between Port Molle, Queensland, on the east, and south of 

Geraldton, Western Australia, on the other side of the continent, we did not 

meet with it during the three expeditions of 1913, 1929, and 1932. It may reach 
a considerable size, with arms 150-200 mm. long and cirri 30-50 mm. long. The © 
color is “uniform dark purple or violet” or “yellow brown, the cirri and pinnules 
purple,” but there is probably considerable individual diversity. A. H. Clark 
(1941) now thinks discoidea is best treated as a subspecies of a species fessellata, 
but the species itself also occurs in the same area, and the supposed difference in 
the cirri seems trivial. One form or the other (or both) is widely distributed 
in the East Indian region from Formosa and Sunda Strait to subtropical Australia. 

Amphimetra tessellata tessellata 

Comatula jaquinoti J. Muller, 1846. Monatsber. K. preuss. Akad. Wissensch., p. 178. 
Amphimetra jaquinoti A. H. Clark, 1918. “Siboga” unst. crin., p. 85; pl. 18, fig. 36. 
Amphimetra tessellata tessellata A. H. Clark, 1941. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 4a, 

p. 360. 

Unlike most comatulids, this form is notably lacking in grace and beauty. The 
long arms (125-135 mm.) are ungainly and somewhat rigid, and the rather nu- 
merous cirri are also long and stiff, 40-50 mm., with numerous segments (28-47). 
The color is deep reddish purple or violet, often more or less marked or banded 
with white or yellow, but the amount and location of the light color show great 
diversity; sometimes it is confined to the pinnules or to the dorsal side of the 
arm tips, or to regenerating parts of injured arms. Though not uncommon at 
Broome, this comatulid was met with only three times. It is, however, widely 
distributed on the tropical coast of Australia, having been taken at several sta- 
tions on the Queensland coast (Port Molle and northward) and on the Western 
Australian coast between Geraldton and Fremantle and at Houtman’s Abrolhos. It 
is also known from several stations in the East Indian islands. 

Amphimetra pinniformis 

Antedon pinniformis P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, pp. 175, 180. 

Amphimetra pinniformis A. H. Clark, 1911a. Notes Leyden Mus., vol. 33, p. 182. 

This little-known species, originally described from Andai, New Guinea, is 
included in this volume on the strength of a single dubious record from 15 fms. 
on Holothuria Bank, northwestern Australia. The specimen is in the British 
Museum, and A. H. Clark (1913, p. 25) says it is “probably” this species. Many 
years later (1941, p. 360) he says it is “probably” (line 6), and then “definitely” 
(line 25), pinniformis. Until more material is available the validity of pinniformis 
is open to doubt. No figure has been published. 
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Family MARIAMETRIDAE 

The Australian members of this family fall into 3 genera, all of which are more 
or less conspicuous because of form or color or both. They occur only in the 
tropics and are obviously members of the East Indian fauna. One species ranges 
westward to Madagascar and others eastward to Tonga and perhaps to Hawaii. 
None is peculiar to Australia. The 3 genera are distinguished by the following 
characters: 

Kry To THE GENERA OF MARIAMETRIDAE 

A. One or more of proximal pinnules enlarged, stiffened, and spinelike, 
usuallyawithetewerthanuromlongisegmentso nae eee ace Stephanometra 

AA. None of lower pinnules stiffened and spinelike; enlarged lower pin- 

nules with at least 20 segments, flagellate distally: 
2, amral 12, Siooullkeve evovel oie Gopal IemeMd. poco be sceoboousecacagencsons Liparometra 
P, markedly longer and more or less stouter than P; or P,.......... Lamprometra 

STEPHANOMETRA 

A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 9. 

Genotype: Antedon monacantha Hartlaub, 1890, p. 179 (p. 12 of reprint). 

The 3 species of this genus occurring in tropical Australia show considerable 
diversity, but the following key will help to distinguish them: 

KEY TO THE SPECIES OF STEPHANOMETRA 

A. P, only pinnule enlarged and stiff: 
P, more or less recurved, becoming very slender distally, composed 

of 15-20 segments, of which fourth and fifth are not noticeably 
JOLT Ces Can nt ae Pesan Pama ya tee ha eee snes nea ALM eee indica 

P, much enlarged and stiffened, of 11-15 segments, of which fourth 
agaGl inetd ame Giyoteallhy omeest, oc ooo oocvsovac con geaboodooobboes monacantha 

LUN, Poy like 5, Salarmaael, savsrmacl, avaval GoSee. . 240 0ccsc00veccscacgesccccseer spicata 

Stephanometra indica 

Comatula indica E. A. Smith, 1876. Ann. Mag. Nat. Hist., ser. 4, vol. 17, p. 406. 

Stephanometra indica A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. Io. 
Stephanometra callipecha H. L. Clark, 1921. Ech. Torres Strait, p. 21; pl. 1, fig. 9 (colored) ; 

pl. 36, figs. 2a-e. 

This is a species of the western part of the Indo-Pacific area, ranging from 
northern Australia and the Lesser Sunda Islands to Madagascar. It is evidently 
rare in Australian seas, being known there only from the single specimen taken 
at the Murray Islands, October 27, 1913, which I made the basis of a new species 
(callipecha), not having any specimens of indica for comparison. Further experi- 
ence leads me to accept A. H. Clark’s present opinion that the specimen is best 
considered typical indica. 
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Stephanometra monacantha 

Antedon monacantha Hartlaub, 1890. Nachrich. Gesellsch. Gottingen, no. 5, p. 179 (p. 12 

of reprint). 
1891. Nova acta Deutsch. Akad., vol. 58, p. 59; pl. 3, figs. 33, 38. 

Stephanometra monacantha A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 9. 

1912. Crin. Indian Ocean, p. 137; fig. 14. 

This species is known to range from the Maldive Islands to Tonga, but it 
is rare in Australia, where it has been taken only in Torres Strait and at the 
Murray Islands. The Torres Strait record seems to be dubious, for A. H. Clark 
(1918, p. 96) says of Hartlaub’s specimen from that region that it “represents 
indica.” If that is the case, then my specimen from Mer (M.C.Z. no. 599) is 
the only one known from Australia. In 1918, Clark thought this specimen was 
also indica, but subsequent examination satisfied him that it really is monacantha, 

which he now (1941) considers a synonym of S. indica protecta. In my opinion, 
it is a distinct species. 

Stephanometra spicata 

Antedon spicata P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, p. 1go. 
Stephanometra spicata A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. ro. 

1918. “Siboga” unst. crin., pl. 7 (colored). 
Stephanometra stypacantha H. L. Clark, 1915b. Carnegie Inst. Wash. Pub. 212, p. 103. 

1921. Ech. Torres Strait, p. 22; pl. 22, fig. 4; pl. 36, figs. 3a—e. 

Although this species is widely distributed in the East Indian region from 
Ceylon to the Loyalty Islands, the only recorded occurrence in Australian seas is 
the single specimen taken at the Murray Islands, in October 1913. In this indi- 
vidual, the 16 arms, about 70 mm. long, were a uniform deep red-purple, strik- 
ingly different from the “Siboga” specimen, taken in the Sulu Archipelago and 

suggestive of a distinct species. | 

LIPAROMETRA 

A. H. Clark, 1913a@. Proc. Biol. Soc. Wash., vol. 26, p. 143. 

Genotype: Himerometra grandis A. H. Clark, 1908d, p. 222. 

Only a single species of this genus occurs in Australia, and it is apparently rare 
or unusually secretive. 

Liparometra articulata 

Comatula (Alecto) articulata J. Muller, 1849. Abhandl. K. preuss. Akad. Wissensch. (1847), 
p. 263 (p. 27 of reprint). 

Liparometra articulata A. H. Clark, 1913a@. Proc. Biol. Soc. Washington, vol. 26, p. 143. 
Antedon reginae Bell, 1884. “Alert” rept., p. 160; pl. 12, figs. A, Aa. 

The range of this species is given by A. H. Clark as “Molucca to Northern 
Australia,” but the only Australian record is the single specimen taken by the 
“Alert” at Port Molle, Queensland, which Bell called Antedon reginae. It must 

be a secretive, if not a very rare, comatulid in Australia. 
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LAMPROMETRA 

A. H. Clark, 1913a. Proc. Biol. Soc. Washington, vol. 26, p. 143. 
1941. Bull. 82 U.S. Nat. Mus., vol. 1, pt. 4a, p. 472. 

Genotype: Antedon imparipinna P. H. Carpenter, 1882, p. 505 = Alecto palmata 
J. Muller, 1841, p. 185. 7 

The species of this genus show such differences in structure and so much indi- 
vidual diversity in details that they are by no means well defined. The 2 Aus- 
tralian species may be distinguished as follows if the specimens are mature and in 
good condition: 

P, very long, rather stiff, and very stout, though tapering gradually to a 
TMOneR Orgel esspilagellatentip mre r ya emniMnaey Ru spiepninrysi res SiN slis at MIG aN sia palmata 

IP, mesamalol bine 1D. lowke Gre parent? WENN, soc ac oc cscenoscodanmooovenstsodougdsoc soos gyges 

Lamprometra palmata 

Alecto palmata J. Miller, 1841. Monatsber. K. preuss. Akad. Wissensch., p. 185. 
Lamprometra protectus A. H. Clark, 1913¢. Proc. Biol. Soc. Washington, vol. 26, p. 144. 

1918. “Siboga” unst. crin., p. 271; pl. 8 (colored). 
Lamprometra brachypecha H. L. Clark, 1921. Ech. Torres Strait, p. 22; pt. 2, fig. 1 

(colored) iplkeowtigsun 
Lamprometra palmata A. H. Clark, 1929. Jour. Linn. Soc. (Zool.), vol. 36, p. 641. 

1941. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 4a, p. 474. 

The diversity shown by this perplexing ,comatulid is emphasized by the fact 
that A. H. Clark in 1918 (p. 100) assigned 16 names to its synonymy, and in 
1941 he devotes more than 4 pages to the synonymy and 37 pages to a discussion 
of its diversity and distribution. It ranges throughout the East Indies from Ceylon 
to Hong Kong and southward to the northern coasts of Australia. To the east, 

it extends to Tonga, and Clark lists it as from Hawaii. There are 7 specimens 
from the “northern coast of Australia” in the South Australian Museum (see 
H. L. Clark, 1928, p. 368), and 4 specimens were taken at Mer, Murray Islands, 
in 1913. These latter specimens were regarded by me as representing a new 
species which I called brachypecha. A. H. Clark, however, considers them “a 
form of palmata with the lower pinnules rather more slender than usual.” At 
Mer, this crinoid is, in life, beautifully colored with green, white, and deep yellow. 

It occurs on the under surface of large coral fragments on the reef flat on the 
southeastern side of the island. 

Lamprometra gyges 

Antedon gyges Bell, 1884. “Alert” rept., p. 160; pl. 12, figs. Ba-b. 
Lamprometra gyges A. H. Clark, 1913¢. Proc. Biol. Soc. Washington, vol. 26, p. 144. 

inl, JL, Clank, ugar, edn, Tomes Sarmaitt, oll m, fis, a (Colonels fol, an, He A, Ge joll ony, 
OY, Be 

This species has been repeatedly taken on the northern coast of Australia, and 
as far south on the east coast as Port Denison and on the west as Wooded Isle, 

Houtman’s Abrolhos. At Darwin, 5 specimens were taken in 1929, and at Broome, 
where 19 specimens were obtained, it is fairly common (see H. L. Clark, 1921, 
p. 23; 1938, p. 35). A. H. Clark now considers gyges a subspecies or form of 
palmata, but I feel sure that the latter name already covers 2 or more distinct 
species whose limits will be determined only when good series can be studied in 
the field at several different, well separated places. 
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Family COLOBOMETRIDAE 

Second only to the Comasteridae in the number of its representatives among the 
comatulids of Australia, this family is found on all suitable parts of the tropical 
and even subtropical coasts of the continent. A dozen species are known, and 
there is reason to believe that others, perhaps many, remain to be discovered. They 
are, for the most part, small, 1o-armed forms, active in their movements but 

secretive in habits. The dozen species are grouped in 8 genera, which may be 
distinguished as follows: 

KEY TO THE GENERA OF COLOBOMETRIDAE 

A. P, present on all arms: 
Bee More “than rowartns: 080 Yea rs oe ante vrs rat ae TED ea Cenometra 

BB. Only ro arms: 
C. P,, P., and P; similar, elongated, stiffened, segments beyond 

basalazemuchwel ongatedopl a On e.cs Garten ai eta re Iconometra 
CC. Not as above: 

De eshorcerusinallermvwedkerata ng en eee Oligometra 
DD. P, longest, stoutest pinnule on arm: 

Some basal segments of genital pinnules more or less ex- 
panded laterally; cirrus segments each with single trans- 
verse ydorsal rid Teo. ns ean, Seen ON rah ee Austrometra 

No basal segments of genital pinnules expanded; cirrus seg- 
PASSES GAS WAL D WRVNSVSTWE CRED. oo co oc oes ae cocscer Oligometrides 

AA. P, absent: 
i SSB More: than =roy artiase. . see. ec aeNre oe tre nn eo ecie te eae Petasometra 

EE. Only 10 arms: 
Outer cirrus segments each with long, prominent dorsal spinelet.. Colobometra 
Outer cirrus segments each with serrate, transverse dorsal ridge...... Decametra 

CENOMETRA 

A. H. Clark, 1909. Proc. Biol. Soc. Wash., vol. 22, p. 8. 

Genotype: Himerometra unicornis A. H. Clark, 1908c, p. 216. 

This is a genus chiefly of the western and northern parts of the East Indian 
region, and only 1 species has been reported from Australia. 

Cenometra cornuta 

A. H. Clark, to11. Ree: crin. Australia, p: 772. 
1913. Smithsonian Misc. Coll., vol. 61, no. 15, p. 33. 

Only a single specimen, the holotype in the British Museum, was recorded in 
connection with the original description of this species, and no figure has been 
published. This individual was reported to have 26 arms, about 110 mm. long, 
banded white and purple, and 14 brown cirri. The type locality was given as 
“Adele Island, north Australia,” which lies off Cape Leveque, Western Australia. 
The locality “Baudin Island,” which lies 200 miles or so northeast of Adele, is 

also given, though no specimen from there is mentioned. Two years later (1913, 
p- 33) the type is again described and no mention is made of Baudin Island, 
but a “broken specimen” from “no locality” is mentioned as being like the holo- 
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type in color. Obviously Cenometra cornuta is a rare comatulid, possibly confined 
to a seldom visited area of Australia’s northwestern coast. 

ICONOMETRA 

A. H. Clark, 1929. Jour. Linn. Soc. (Zool.), vol. 36, p. 643. 

Genotype: Iconometra speciosa A. H. Clark, 1929, p. 643. 

This little genus is represented in Australia by a single species, originally taken 
in Torres Strait but now known to range farther south on the Queensland coast. 
The other 2 species occur in the Philippines and off southern Annam. 

Iconomettra anisa 

Oligometra anisa H. L. Clark, 1915. Carnegie Inst. Wash. Pub. 212, p. 105. 

1921. Ech. Torres Strait, p. 23; pl. 1, fig. 10 (colored); pl. 4, figs. 1, 3 (colored); 
pl. 21, figs. 1-3; pl. 36, figs. 1a-e. 

Iconometra anisa A. H. Clark, 1929. Jour. Linn. Soc. (Zool.), vol. 36, p. 643. 

Although this pretty, diversely colored little comatulid was not rare at the 
Murray Islands, we did not meet with it anywhere else along the northern coast 
of the continent. The Great Barrier Reef Expedition took 2 specimens 4 mile 
north of Eagle Island, northern Queensland, in 10 fms., indicating that this is 

really a Barrier Reef species. Its diversity of color, general appearance, and activities 
are recorded in H. L. Clark, 1921, pages 23-24. 

OLIGOMETRA 

A. H. Clark, 1908. Proc. Biol. Soc. Washington, vol. 21, p. 126. 

Genotype: Antedon serripinna P. H. Carpenter, 1881, p. 182. 

This widely spread Indo-Pacific genus is represented in Australia by 2 species 
whose ranges overlap in the Torres Strait region. They may be distinguished thus: 

P, very stout, composed of short segments bearing long lateral processes........ carpenteri 
P, not so conspicuously stout, lateral processes only moderately developed....... serripinna 

Oligometra carpenteri 

Antedon carpenteri Bell, 1884. “Alert” rept., p. 157; pl. 10, figs. Aa—c. 
Oligometra carpentert A. H. Clark, 1908. Proc. Biol. Soc. Washington, vol. 21, p. 126. 

This comatulid ranges from Port Curtis, Queensland, to Baudin Island, off Cape 
Voltaire, northern Western Australia. It is reported from the Aru Islands, but 

is otherwise strictly Australian. We did not find it at Darwin, or at Cape Leveque, 
Western Australia, but W. E. J. Paradice took 2 specimens in 1923 at the Sir Edward 
Pellew group of islands in the Gulf of Carpentaria. 

Oligometra serripinna 

Antedon serripinna P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, pp. 175, 182. 

Oligometra serripinna A. H. Clark, 1908. Proc. Biol. Soc. Washington, vol. 21, p. 126. 
1912. Crin. Indian Ocean, pp. 169-174; fig. 28. 
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This is a wide-ranging species, having been taken at Ceylon, in the Philippines, 
in New Guinea, and at Long Island, in Houtman’s Abrolhos, Western Australia. 
The last is the only Australian record of which I know, but the specimen was 
examined by A. H. Clark, who considers it undoubtedly serripinna, though not 
typical. 

AUSTROMETRA 

A. H. Clark, 1916a. Jour. Washington Acad. Sci., vol. 6, p. 115. 

Genotype: Oligometra thetidis H. L. Clark, 1909, p. 522. 

This monotypic genus is peculiar to southeastern Australia. 

Austrometra thetidis 

Oligometra thetidis H. L. Clark, 1909. “Thetis” rept., p. 522; pl. 47, figs. 1-3. 
Austrometra thetidis A. H. Clark, 1916a. Jour. Washington Acad. Sci., vol. 6, p. 115. 

In addition to the 15 specimens taken by the “Thetis” off Wollongong, New 
South Wales, in 55-56 fms. on a bottom of “sand and mud to rock,” this little 
comatulid is known from 2 specimens taken by the “Endeavour” on the “eastern 
slope, Bass Strait,” depth and character of bottom not recorded; and from 3 speci- 

mens taken in December 1929, west-southwest of Gabo Island, Victoria, in 70 fms., 
character of bottom not recorded. It is small, with 10 arms only a little more than 
25 mm. long, and about 16 cirri with 15-18 segments. The color ranges from 
cream color or yellowish to reddish violet or dull purplish, but most commonly is 
variegated, either light with purplish markings or violet with small light areas. 
The fact that all the “Thetis” specimens were taken at one station suggests that 
the species is more or less gregarious. 

OLIGOMETRIDES 

A. H. Clark, 1913. Smithsonian Misc. Coll., vol. 61, no. 15, p. 37. 

Genotype: Comatula adeonae Lamarck, 1816, vol. 2, p. 535. 

This is another monotypic genus occurring in Australia but not confined to 
those coasts, as the “Siboga” obtained specimens in the Aru Islands and near Flores. 

Oligometrides adeonae 

Comatula adeonae Lamarck, 1816. Anim. sans vert., vol. 2, p. 535. 
Oligometrides adeonae A. H. Clark, 1913. Smithsonian Misc. Coll., vol. 61, no. 15, p. 37. 
Antedon bidens Bell, 1884. “Alert” rept., p. 158; pl. 11, figs. Aa—c. 

Doderlein, 1898. Semon’s Crin., 72 Jena Denkschr., vol. 8, p. 476; pl. 36, figs. 3-3d. 

Although the Carnegie Expedition of 1913 failed to find this species in the 
Torres Strait region, both Coppinger, in 1881, and Semon, in 1892, obtained 
specimens. Déderlein (1898, p. 476) says there were “many specimens” in Semon’s 
collection from Thursday Island. Coppinger found adeonae at Port Curtis and 
Port Denison, Queensland, also. We did not find it at Darwin or at Port Essing- 

ton, but at Broome, both in 1929 and in 1932, it was common, more than 60 speci- 
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mens being collected. These showed a great deal of diversity in color and some 
were very handsome. One specimen having 11 arms was taken, a single IIBr 2 
series being present. For further details see H. L. Clark, 1938, p. 40. 

PETASOMETRA 

A. H. Clark, 1912¢. Smithsonian Misc. Coll., vol. 60, no. 10, p. 25. 

Genotype: Antedon clarae Hartlaub, 1890, p. 174 (p. 7 of reprint). 

This is a small group of handsome comatulids characteristic of the East Indies 
and northern Australia. The Australian species are very distinct from one another 
as well as from the genotype, which has not yet been taken so far south. None of 
the species are well known or at all common, for of all 3 combined, only 4 speci- 
mens have been taken. 

KEY To THE SPECIES OF PETASOMETRA 

Ao Ait 152 Glas Wilh OM WeHD GAMING, 6 0400cs000d0crrdeodocvoncn ones brevicirra 

AA. Arms more than 20: 
Color light yellowish with brown articulations; cirrus segments, 

Pho EWk: | Lear A dhe ana Nae ale 0S il Ae Read Id ean etme helianthoides 

Color black or dark brown variegated with cream color; cirrus seg- 

VDBVET TUBS, BRON. UH To ba Bek Ay AW lat ope Dele ee ct varie gata 

Petasometra brevicirra 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 36; figs. 1, 2. 

This species is based on a single specimen with 15 arms 45-60 mm. long. The 
coloration is a variegated combination of deep buff, purplish brown, and dark 
purple. The specimen was taken at False Cape Bossut, Western Australia, south- 
west of Broome, September 9, 1929; although we were repeatedly in that region 
both in 1929 and in 1932, no other individual was seen. 

Petasometra helianthoides 

A. H. Clark, 1912¢. Smithsonian Misc. Coll., vol. 60, no. 10, p. 26 (no figure). 

This handsome species is also based on a single specimen, taken by Michaelsen 
and Hartmeyer, June 16, 1905, in 5 fms. in the south passage of Shark Bay, Western 
Australia. 

Petasometra variegata 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 38; figs: 3, 4. 

This is one of the few echinoderms found at Darwin and not elsewhere. Only 2 
individuals were taken, both being dredged near the Shell Islands, in Darwin harbor, 
in 3-6 fms. on a sponge and alcyonarian bottom. The short, strongly recurved 
cirri and the very dark, though more or less variegated, color set this species 
apart from its congeners. It is evidently a secretive form and not at all gregarious. 
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COLOBOMETRA 

A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 5. 

Genotype: Antedon perspinosa P. H. Carpenter, 1881, p. 178. 

Here is another genus represented in Australia by a single species, and again 
the material is scanty and the records are far from satisfactory. 

Colobometra perspinosa 

Antedon perspinosa P. H. Carpenter, 1881. Notes Leyden Mus., vol. 3, p. 178. 
Antedon lovent Bell, 1884. “Alert” rept., p. 158; pl. 10, figs. B, Ca-e. 
Colobometra perspinosa A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 6. 

1918. “Siboga” unst. crin., p. 124; pl. 28, fig. 103. 

Although this species is recorded from Port Jackson, New South Wales, and Lord 
Howe Island, as well as from Penguin Channel, 16 fms., and Port Denison, Queens- 

land, the type locality is the island of Jobi, New Guinea, and later collections are 
from the southern East Indian region. It obviously belongs to the tropical fauna 
and ought not to be included in that of New South Wales until the supposed 
records are verified. The long cirri, the slender and rather rigid lower pinnules, 
and the dark color are a combination of characters that should distinguish it easily 
among Australian crinoids. 

DECAMETRA 

A. H. Clark, March rgrze. Proc. U. S. Nat. Mus., vol. 40, p. 31 (no diagnosis). 
August 1911. Rec. crin. Australia, p. 774 (diagnosis and type given as D. mobiusi 

sp. nov., a nomen nudum). 
1912. Crin. Indian Ocean, p. 158 (type given as Antedon informis P. H. Carpenter, 

1888, p. 205). 

In March rg11, the name Decametra is used without even a hint that it is a 
new genus, and 3 species, listed as new, are described, the first being mdbiusi. Two 
other species, D. informis (presumably Antedon informis P. H. Carpenter) and 
D. taprobanes (presumably Cyllometra taprobanes A. H. Clark), are mentioned 
incidentally. If “mobzus:” of August is to be considered a typographical error for 
“mobiust” of March, as seems indubitable, then it is the type of the genus. But if 
it is to be arbitrarily treated as a different name, then znmformis, designated in 1912, 
must be accepted as the type. It does not greatly matter which species we accept, 
but the case illustrates well the annoyances which arise from publishing a new 
generic name without either a diagnosis or a designated type. 

The genus seems to be represented in Australia by 1 species of the west coast and 
1 of the east. Each is known from only a single specimen, and the 2 may be dis- 
tinguished by the cirri: 

Cirrus: segments: TOTS) yo ce Rwy eae ene Bea i tren era epee ae re studert 
Cirris \seginients 26-28) ta Ne, We ie Ayal cea er ae Ue ciel aie aaa ae a zebra 

Decametra studeri 

Oligometra studeri A. H. Clark, 1tg09a@. Proc. Biol. Soc. Washington, vol. 22, p. 41. 
Decametra studeri A. H. Clark, 1911. Rec. crin. Australia, p. 774. 
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This species is known only from the unique holotype taken during the voyage 
of the “Gazelle” at Turtle Bay Anchorage, Dirk Hartog Island, Western Australia, 
in 7 fms. No figure has been published. 

Decametra zebra 

Oligometra zebra H. L. Clark, 1916. “Endeavour” rept., p. 22; pl. 2, fig. 2. 

The unique holotype of this species was taken by the “Endeavour” in 35-36 fms., 
tr miles east-southeast of the mouth of the Clarence River, New South Wales. 

A. H. Clark has suggested that it is better considered a Decametra. It has arms 
about 70 mm. long, pale buff or brownish white, with the joints (that is, the lines 
between the segments) rich reddish purple in sharp contrast. 

Family TROPIOMETRIDAE 

This family contains but a single genus and only a few species. 

TROPIOMETRA 

A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 349. 

Genotype: Comatula carinata Lamarck, 1816, vol. 2, p. 534. 

Of the 7 species recognized by A. H. Clark in this tropical genus, only 1 occurs 
in Australia. 

Tropiometra afra 

Antedon afra Hartlaub, 1890. Nachrich. Gesellsch. Gottingen, no. 5, p. 172 (p. 5 of reprint). 
1891. Nova acta Deutsch. Akad., vol. 58, p. 86; pl. 5, figs. 50, 52. 

Tropiometra afra A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 349. 
1918. “Siboga” unst. crin., p. 132; pl. 28, fig. 106. 

This big, rigid, nearly black comatulid has but rarely been taken, only 8 being 
recorded. Of these, 1, taken long ago by the United States Exploring Expedition, 
is from an unknown locality in the “South Pacific’; 2 are from Bowen, Queensland; 
I was taken by the “Siboga” between Misol and New Guinea in 18 fms.; 3 are 
from Mer, Murray Islands, Queensland; and 1 is from between Geraldton and 

Fremantle, Western Australia, 60-80 fms. Of the first 3 specimens, A. H. Clark 
says (1911, p. 780), “So far as known the color is always either entirely yellow or 
entirely violet, never mottled,’ but the “Siboga” specimen was “violet with large 
blotches of light yellow.” The other 4 specimens were in life “dark purplish-brown” 
or “at first sight, black,” “in bright light, deep purple.” Judging from the specimens 
taken at Mer, afra is an exceptionally inert and rigid comatulid (see H. L. Clark, 
1921, p. 25). It grows to a large size, with arms 200 mm. or more in length and 
cirri 35-45 mm. long. 

Family CALOMETRIDAE 

This is a small family of East Indian crinoids ranging from southern Japan to 
southwestern Australia. Only 2 genera reach Australia, and they are easily dis- 
tinguished thus: 
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TD Breiséries! 1473 set es sh i GI PAS IOUS acted Narre nie a Dangle aoe Reometra 
TI BR -SOr1es 2s 8 bi ht dea te ik 3S ove oy ARN TU CAAT ce as gc oe Ve tee Neometra 

REOMETRA 

A. H. Clark, 1934. Proc. Biol. Soc. Washington, vol. 47, p. 14. 

Genotype: Oreometra mariae A. H. Clark, 1912, p. 179. 

The name Reometra was proposed to replace the Oreometra of 1912, which proved 
to be preoccupied, the name having been used in 1910 by Aurivillius for a genus 
of geometrid moths. Reometra is a small and apparently rare genus, as only 2 
specimens are known, one the type of R. mariae from an unknown locality, the 
other the type of the following species. A. H. Clark tells me that he cannot see 
that pericalles differs from mariae. Of course he means that he does not think 
the differences are sufficiently weighty to warrant considering the 2 specimens as 
representing 2 species. There can be no doubt, however, about the existence of the 
differences which are given in the original description of pericalles. In my judg- 
ment it would be an error to regard the 2 specimens as 1 species, and the matter 
must rest here until more material is available. 

Reometra pericalles 

Oreometra pericalles H. L. Clark, 1916. “Endeavour” rept., p. 20; pl. 3, fig. 1. 

This species rests on a single badly damaged specimen lacking cirri and some of 
the arms. The comatulid in life was apparently more than 150 mm. across and 
was handsomely colored with purple and white. It was taken by the “Endeavour” 
13 miles north by west of Double Island Point, Queensland, in 25-26 fms. More 

material is greatly to be desired, as several morphological details demand new and 
careful study. 

| NEOMETRA 

A. H. Clark, 1912. Crin. Indian Ocean, p. 181. 

Genotype: Antedon multicolor A. H. Clark, 19074, p. 130. 

This East Indian genus has been found on the western coast of the Australian 
continent in moderately deep water, but it has not yet been found on the eastern 
coast. Apparently it is not strictly littoral in its habitat. The 2 species are to be 
distinguished as follows: 

Dorsal processes on outer cirrus segments triple, a median carination with 
a Comore! Ixeel © StdaSe Gls AOE AD AWN oo scccccccccccobcvacccvcce gorgonia 

Dorsal processes on outer cirrus segments a median keel only; 30 arms or fewer. .conamuinis ° 

Neometra gorgonia 

A. H. Clark, 1914. Rec. W. Australian Mus., vol. 1, pt. 3, p. 125 (no figure). 

The “Endeavour” took 7 specimens of this comatulid in 80-120 fms. between 
Fremantle and Geraldton. It has not been taken since either in Australia or else- 
where. The numerous arms are nearly 100 mm. long and the 19-22 cirri are 
35-45 mm. long with 40-50 segments. The coloration is purple and white. 
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Neometra conaminis 

A. H. Clark, 1914. Rec. W. Australian Mus., vol. 1, pt. 3, p. 129 (no figure). 

The “Endeavour” took this species also in 80-120 fms. between Fremantle and 
Geraldton, but there is no indication of “stations” and we do not know whether 

the 2 Neometras were taken in the same dredge hauls or not. This species has 
not been taken elsewhere as yet, and must therefore be considered, like the pre- 

ceding, endemic. It is somewhat smaller with only about half as many arms, some- 
what fewer and much shorter cirri, and different coloration, yellow and white. 

Family PTILOMETRIDAE 

This family, containing a single genus, is endemic in Australia and is confined 
to the southern temperate coasts. It is thus isolated geographically, though struc- 
turally it is allied to the Asterometridae of the East Indian region and to the large 
tropicopolitan family Himerometridae. Probably Antedon protomacronema Chap- 
man (1913, p. 179), based on 2 minute centrodorsals from borings in the Lower 
Miocene of western Victoria, is more nearly related to this family than to the 
Antedonidae. 

PTILOMETRA 

A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 358. 

Genotype: Comatula macronema J. Miller, 1846, p. 179. 

When this genus was established, Alecto macronema J. Muller, 1841, was desig- 
nated as the type, but there is no such combination in Miuller’s writings and no 
such combination is listed in A. H. Clark’s “Nomenclature of the Recent Crinoids” 
(1908). In 1911 (Rec. crin. Australia, p. 781) Clark corrected the error and desig- 
nated the type as given above. The 2 species of this genus are the most character- 
istically Australian crinoids that there are. Inhabiting the colder southern coast, 
they are strikingly different in habit and structure from their tropical relatives. They 
are distinguished from each other by details of form in the segments of their long, 
numerous cirri: 

Basal cirrus segments twice as broad as long; cirrus sockets irregularly 
arranged; middle segments of proximal pinnules not so long as broad........ australis 

Basal cirrus segments as long as broad or longer; cirrus sockets in more or 
less regular columns; middle segments of proximal pinnules 1.5-2 times 
ASMON CHASED HOA CERN G CN Cer Cia MEE AE el aU tani pe ah, macronema 

Ptilometra australis 

Encrinus australis Wilton, 1843. Tasmanian Jour. Nat. Sci., vol. 2, pp. 118-120. 
Ptilometra miillert A. H. Clark, 1909a. Proc. Biol. Soc. Washington, vol. 22, p. 41. 

1921. Bull. 82 U. S. Nat. Mus., vol. 1, pt. 2, pl. 53, fig. 1346. 
Ptilometra australis A. H. Clark, 1941 (in litt.). 

The first Ptilometra studied in Europe came from King George Sound nearly 
a century ago, receiving the name Comatula macronema. Thereafter, until 1909, 
all Ptilometras from Australia were called by that name. A. H. Clark, however, 
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discovered that the specimens from Sydney were definitely different from those taken 
in Western Australia, and suggested the specific name mdilleri for the eastern form. 
In 1911, he used this name in his work on the Recent crinoids of Australia (p. 783), 
at the same time (p. 735) making clear the characters which distinguished the 
two species. At the conclusion of the paper, its editor, R. Etheridge, director of 

the Australian Museum, called attention to the paper published in 1843 by 
Charles P. N. Wilton “On a New Species of Encrinite (Encrinus australis).” Care- 
ful study of this paper convinces Clark that Wilton’s Encrinus is a Ptilometra, and 
in this conclusion I concur. Since his specimens were taken at Newcastle, New 
South Wales, at the mouth of the Hunter River, he was unquestionably dealing 
with Ptilometra miillert A. H. Clark, and consequently the correct name for this 
crinoid is Ptilometra australis (Wilton). 

This Pzilometra is essentially a species of New South Wales; it ranges as far 
north as the Clarence River and southward to the entrance of Bass Strait. There 
are no reliable records west of Bass Strait. The record from Port Phillip is 
probably based on a specimen of Aporometra wilsoni. Fully grown specimens have 
18-23 arms 75 mm. long, and the numerous cirri nearly equal them, having 70-94 
segments. Nothing is recorded as to the color in life. Museum specimens range 
from “pinkish white” to dark brown, either reddish or yellowish or grayish. One 
of the few disappointments of my Australian collecting was my failure to meet 
with Ptilometra anywhere. Apparently it does not occur near low-water mark, but 
only from 6 fms. down to 78, though it is recorded from Sow and Pigs reef, Port 
Jackson. 

Ptilometra macronema 

Comatula macronema J. Muller, 1846. Monatsber. K. preuss. Akad. Wissensch., p. 179. 

Antedon macronema P. H. Carpenter, 1888. “Challenger” Comat., pl. 38, figs. 4, 5. 

Ptilometra macronema A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 358. 

The “Endeavour” found this species “very abundant” at Geraldton, well up on 
the coast of Western Australia, in 25-40 fms. She also took specimens in the Great 
Australian Bight in 62 fms., and in 28-37 fms. off the South Australian coast. 
Verco found it common in his numerous dredgings in St. Vincent and Spencer 
gulfs. It is reported from Port Phillip, Victoria, and may well occur there, but 
that is apparently the eastern limit of its range. There are 25-31 arms in large 
specimens, but in size and coloration, so far as we know, there are no important 
differences between this species and the preceding. 

Family ASTEROMETRIDAE 

The only members of this family that can be called Australian were taken on 
Sahul Bank many years ago. As is stated on page 2, it seems necessary to include 
that area within the limits of Australia, as accepted for this report. The Astero- 
metridae must therefore be included here, since 2 species of Asterometra are among 
the Sahul Bank crinoids. Both were listed by Bell (1893, p. 339) as Amtedon 
longicirra P. H. Carpenter. 

1In this paper, the specific name is spelled mdillert only 5 times in 26 trials, the incorrect mulleri 

being generally used. 
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ASTEROMETRA 

A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, p. 358. 

Genotype: Antedon macropoda A. H. Clark, 19074, p. 136. 

Although Bell (1893) listed the Asterometras from Sahul Bank as all 1 species, 
A. H. Clark’s re-examination of the material determined that there were 2 species, 
neither of which was the species of Carpenter to which Bell assigned them all. The 2 
species may be distinguished thus: . 

Elements of IBr series and first 2 brachials without prominent median keels........ acerba 
Elements of IBr series and first 2 brachials with prominent median keels.......... mirifica 

Asterometra acerba 

A. H. Clark, 1909¢. Proc. Biol. Soc. Washington, vol. 22, p. 147. 
1912. Crin. Indian Ocean, p. 194; fig. 34. . 

This comatulid is known as yet only from the original specimen (apparently 
unique) taken on Sahul Bank. 

Asterometra mirifica 

A. H. Clark, 1909c. Proc. Biol. Soc. Washington, vol. 22, p. 146. 
1912. Crin. Indian Ocean, p. 192; fig. 33. 

Neither Bell nor Clark gives a hint as to how many specimens there were of 
this species from Sahul Bank, but apparently there were several. Two specimens 
were reported by Clark in 1912 (p. 647) from Rotti Strait, 100 fms. 

Family THALASSOMETRIDAE 

This large and cosmopolitan family is represented in Australian seas by only 
2 genera, neither of which is common. They may be distinguished by the number 
of arms: 

ANSEEDS TOAD 6 aw aiaveiatis Wal GPA HG NETS HORI re EASA ers IG 2 UTE a Daidalometra 
PNGTO SPI ORCE CIA IWS fa gy nen UNs ua OM OETA RRA RMON co ae ale eure cartes Cosmiometra 

DAIDALOMETRA 

A. H. Clark, 1916¢. Jour. Washington Acad. Sci., vol. 6, p. 116. 

Genotype: Antedon hana A. H. Clark, 19074, p. 137. 

A single species of this genus is recorded from Australia. 

Daidalometra arachnoides 

Stenometra arachnoides A. H. Clark, 1909d. Proc. U. S. Nat. Mus., vol. 36, p. 402. 
Daidalometra arachnoides A. H. Clark, 1918. “Siboga” unst. crin., p. 157; pl. 23, fig. 60. 

The right of this comatulid to a place in the Australian fauna is based on a single 
specimen supposed to be from Port Denison, Queensland. All other known species 
are from the East Indies and southern Philippine Islands, and from deep water. 
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COSMIOMETRA 

A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 16. 

Genotype: Thalassometra komachi A. H. Clark, 1908e, p. 311. 

There are 2 representatives of this genus in Australia, but they seem to be rare 
indeed, for one has been taken once at the northwestern corner of the continent, 

and the other is known from 2 specimens taken at the southeastern corner. They 
are easily distinguished by their cirri: 

Cirni With68>747 Seotinem ty tye cee Noah oes aPC Rr ue oe pn a ce dasybrachia 
Cirri withVaboutyaonsegimientse ny ns ayaa ew eae ae eee ta woodmasom 

Cosmiometra dasybrachia 

lal, Ibs Qed, neo, “iackawour” Tepe, D DAS joll, A, Iie, 2, 

This well marked species has 20 arms about 90 mm. long and some 35 cirri about 
half as long. The color in alcohol is light yellow-brown. Two specimens were taken 
by the “Endeavour” east of Flinders Island, Bass Strait, in 70-100 fms. 

Cosmiometra woodmasoni 

Antedon woodmasoni Bell, 1893. Jour. Linn. Soc. (Zool.), vol. 24, p. 340; pl. 23; pl. 24, 
fig. 1. 

Cosmiometra woodmasoni A. H. Clark, 1909. Proc. Biol. Soc. Washington, vol. 22, p. 17. 

This notable comatulid is known only from Sahul Bank, where at least 2 speci- 
mens were taken at an unrecorded depth. The 20 arms were 110 mm. long and 
there were about 18 cirri. The color was “white with faint patches of brown here 
and there.” ! 

Family APOROMETRIDAE 

This little family of small comatulids is peculiar to the southern coasts of Aus- 
tralia. It contains a single genus, differentiated apparently into 3 species. 

APOROMETRA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 41. 

Genotype: Himerometra paedophora H. L. Clark, 1909, p. 524. 

For a full account of this group and a discussion of its place in the system, see 
the memoir referred to above (H. L. Clark, 1938), which gives A. H. Clark’s con- 
clusions in regard to its relationships. The small size and relatively long and. con- 
spicuous cirri make it a very interesting and well characterized genus. 

Kery To THE SPECIES OF APOROMETRA 

A. Longest cirrus segments not longer than broad: 
Cirri with 39-61 segments, of which even the longest are distinctly 

broader than long 72 ra Oho) Ww un ae a PE eee aPC aH eer Sta eee occidentalis 
Cirri with 25-35 segments, of which most are about as long as broad... .paedophora 

NWA oncesticinnusisecimentsehaliacainwashl ongsasib>loaGday sae en een en teen wilsoni 
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Aporometra occidentalis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 43 (no figure). 

This is a very common comatulid at Koombana Bay, Western Australia, and 

it has also been found near Garden Island, Fremantle, Western Australia. A full 

account was given with the description of the species. 

Aporometra paedophora 

Himerometra paedophora H. L. Clark, 1909. “Thetis” rept., p. 524; pl. 47, figs. 4-10. 

Ptilometra miilleri A. H. Clark, 1911. Rec. crin. Australia, p. 785 (partim). 

Aporometra paedophora H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 42. 

This species is known as yet only from the “Thetis,” “St-28, off Manning River, 
N. S. W., 22 fms., fine gray sand,’ where 23 specimens were taken. Apparently 
the species is, like the preceding, gregarious and local. 

Aporometra wilsoni 

Antedon Wilsoni Bell, 1888. Ann. Mag. Nat. Hist., ser. 6, vol. 2, p. 403 (no figure). 
Aporometra wilsoni H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 42 (no figure). 

The only locality for this species known as yet is Port Phillip, Victoria, and it 
does not seem to have been taken there since the original collection by J. Brace- 
bridge Wilson. Bell does not say how many specimens there were, but he does 
say (1888, p. 402) there was “quite sufficient material” to warrant describing a 
new species. Apparently, therefore, wilson: is uncommon but gregarious in Port 
Phillip, as the 2 other Aporometras are in their respective habitats. 

Family CHARITOMETRIDAE 

This large cosmopolitan family is virtually absent from Australia, only a 

single species of an East Indian genus having been taken on Sahul Bank. 

PERISSOMETRA 

A. H. Clark, 19164. Jour. Washington Acad. Sci., vol. 6, p. 606. 

Genotype: Antedon flexilis P. H. Carpenter, 1888, p. 217. 

This genus of more than a dozen species is included here on the strength of 
specimens collected on Sahul Bank and identified by Bell as a species taken by 
the “Challenger” near the Kei Islands. 

Perissometra patula 

Antedon patula P. H. Carpenter, 1888. “Challenger” Comat., p. 219; pl. 43. 
Perissometra patula A. H. Clark, 1916. Jour. Washington Acad. Sci., vol. 6, p. 607. 

There were 4 specimens of this crinoid in the collection from Sahul Bank which 
was studied by Bell. 

5 
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Superfamily MACROPHREATA 

There are but 3 families of macrophreate comatulids, and of these only 1 has 
yet been found in Australia. 

Family ANTEDONIDAE 

This large and widely distributed family is rather poorly represented in Aus- 
tralian seas, as only 5 genera have as yet been taken there. Of these, however, 
one is endemic and known only from the vicinity of Broome. An Eocene fossil 
crinoid has been recorded by E. V. Clark (1900) from the South Australian 
coast, under the name “Antedon pertusa Tate, mss.,” but nothing further has been 

published concerning it. A very small comatulid in the Australian Museum, taken 
in Albany Passage, Queensland, is thought by A. H. Clark (1912, p. 232) to 
represent the East Indian genus /ridometra. 

KEY To THE GENERA OF ANTEDONIDAE 

A. P, same length and character as P;, much shorter than P,; pinnule seg- 
ments with strongly produced or everted, coarsely spinous distal 

(0 \ sn Ae Ube N OME MNase So ere NANG Lhe Danie ais malar eniocas © Compsometra 
AA. Not as above: 

B. Distal cirrus segments with prominent dorsal processes............ _,..Nanometra 

BB. Distal cirrus segments without prominent dorsal processes: 
C. P; same length and character as following pinnules................. Euantedon 

CC. Not as above: 
inst pin Tull esisno tas O Nit Kane Dorometra 

Birst) pinnules)moniliform, at leastun)basalohalf..... eerie. Monilimetra 

COMPSOMETRA 

A. H. Clark, 1908. Proc. Biol. Soc. Washington, vol. 21, p. 131. 

Genotype: Antedon loveni Bell, 18824, p. 534. 

This genus of delicate little comatulids is widely distributed, for in addition to 
the 2 following Australian species, A. H. Clark recognizes 1 from Japan, 1 from 
the Hawaiian Islands, and 1 from the West Indies. The last, however, is known 

from only 2 specimens. The Australian species may be distinguished from each 
other by the cirri: 

Cirri comparatively stout, distalmost segments broader than long.............. incommoda 

Cirri slender and delicate, distal segments much longer than broad................. loventi 

Compsometra incommoda 

Antedon incommoda Bell, 1888. Ann. Mag. Nat. Hist., ser. 6, vol. 2, p. 404. 

Compsometra incommoda A. H. Clark, 1910. Proc. U. S. Nat. Mus., vol. 38, p. 275. 

This little comatulid is found all along the coast of Western Australia from 
Albany west and north as far at least as Geraldton. It is also recorded from 
South Australia and from Port Phillip, Victoria, and even from Port Jackson, 

New South Wales. But just where and how its range meets or overlaps with 
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that of the following species remains to be worked out. It seems to me very 
doubtful whether the record from Port Jackson can be trusted. No figure has 
been published. 

Compsometra loveni 

Antedon loveni Bell, 1882a. Proc. Zool. Soc. London, p. 534. 
Compsometra loveni A. H. Clark, 1908. Proc. Biol. Soc. Washington, vol. 21, p. 131. 
Antedon pumila Bell, 1884. “Alert” rept., p. 157; pl. 10, figs. B, Ba, 0. 

This delicate little crinoid is very common in Port Jackson; we took scores near 

Middle Head in 4-5 fms., November 21, 1929. Whitelegge (1889) says “Very 
common in deep water; occasionally found under stones.” The range outside Port 
Jackson is ill defined. Records from as far north as Port Stephens and Point Halli- 
day, New South Wales, may well be accepted, but we may wisely be skeptical 
of the record from “Claremont Island” if the label refers to the islets of north- 
ern Queensland. There is no satisfactory evidence of occurrence west of Bass 
Strait or even south of Port Jackson. Records from Port Phillip, Victoria, need 

confirmation. 

NANOMETRA 

A. H. Clark, 1907. Smithsonian Misc. Coll., vol. 50, pt. 3, p. 348. 

Genotype: Antedon minor A. H. Clark, 19074, p. 144. 

This small East Indian genus has recently been found to occur in southeastern 
Australian waters. 

Nanometra johnstoni 

D. D. John, 1939. Rept. British, Australian and New Zealand Antarctic Res. Exped., ser. B, — 

vol. 4, pt. 6, p. 193; fig. 1. 

Five specimens of this interesting little comatulid were taken in Bass Strait 
and near Tasmania in 70-90 fms. Little is said of the color, but in at least 2 
specimens purple or purplish-brown spots were present. Presumably the ground 
color is more or less nearly white. Calyx about 3 mm. in diameter; cirri 10 
mm. long. 

EUANTEDON 

A. H. Clark, tg912¢. Smithsonian Misc. Coll., vol. 60, no. 10, p. 31. 

Genotype: Antedon moluccana A. H. Clark, 1912, p. 129. 

This is a small group of delicate little antedons occurring in the East Indian 
region and at Tahiti. The discovery of a species in South Australian waters was 
to say the least unexpected. 

Euantedon paucicirra 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 369; fig. 109. 

Two specimens of this comatulid were taken in St. Vincent’s Gulf by Verco and 
presented to the South Australian Museum. Arms about 40 mm. long; color 
(perhaps more or less bleached) nearly white. 
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DOROMETRA 

A. H. Clark, 1917. Jour. Washington Acad. Sci., vol. 7, p. 128. 

Genotype: Antedon nana Hartlaub, 1890, p. 170 (p. 3 of reprint). 

This is another genus of delicate little comatulids, characteristic of the East 
Indian region but ranging westward to the Red Sea and Madagascar. ‘The 2 species 
that have been taken in Australia are distinguished primarily by the basal pinnules: 

12, MeKeomlolhioyer JE, i GUAS SOG! MUONS Cle GSBANOMB. css csoccccccscccceveessoovce nana 
Pepintermediaten be tweety > yraln cle yt a ea ntl re ane parvicirra 

Dorometra nana 

Antedon nana Hartlaub, 1890. Nachrich. Gesellsch. Gottingen, no. 5, p. 170 (p. 3 of 
) reprint). 

1891. Nova acta Deutsch. Akad., vol. 58, p. 89; pl. 5, figs. 57, 58. 
Dorometra nana A. H. Clark, 1917. Jour. Washington Acad. Sci., vol. 7, p. 128. 

Ranging from the Maldives to Tonga, this fragile little comatulid is found as 
far south as Torres Strait, where we took 2 specimens at Mer in 1913. For an 
account of its graceful swimming, see H. L. Clark, 1921, page 25. 

Dorometra parvicirra 

Antedon parvicirra P. H. Carpenter, 1888. “Challenger” Comat., p. 204; pl. 36, figs. 7, 8. 
Dorometra parvicirra A. H. Clark, 1917. Jour. Washington Acad. Sci., vol. 7, p. 128. 

We found this pretty little comatulid at Darwin in 1929 and again in 1932. 
It was known previously only from the Philippine Islands, but it is now known 
from Eagle Island, northern Queensland, so it undoubtedly occurs in the Torres 
Strait region. See H. L. Clark, 1938, page 46. 

MONILIMETRA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 47. 

Genotype: Monilimetra nomima H. L. Clark, 1938, p. 48. 

This interesting group of small comatulids, reminding one of the West Indian 
Coccometras, is as yet known only from the northwestern coast of Australia in the 
vicinity of Broome. Four species have been differentiated, which may be dis- 
tinguished as follows: 

KEY TO THE SPECIES OF MONILIMETRA 

A. Cirrus segments 4-6 not conspicuously different from others, rather 
stout, slightly compressed, not twice as long as thick; color of arms 
dorsally, brown of some shade or yellowish or whitish, often more 
or less variegated with purple or dusky and light shades: 

B. Normal mature cirri short, with 13-15 segments, basal ones not 
much compressed; pinnules unicolor or at any rate not hand- 

somely banded: 
Fourth pinnule very large, nearly or quite equaling third; first 

pinnule conspicuously moniliform, with more than 23 seg- 
ments; color brown of some shade, sometimes variegated, 
SOMETIMIESVERycliohtela ciate tm nm iaien nia wie ted ener rene aaa el sie eam nomima 
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Fourth pinnule obviously much smaller than third; first pinnule 
moniliform only in basal half, with fewer than 23 segments; 
color light, faintly mottled with dusky, sometimes a broad 
loncitudinallblackishwstriperonndorsalgsidesotarni anne lepta 

BB. Normal mature cirri with 16-18 segments, all rather short, com- 

pressed, though not markedly so proximally; pinnules hand- 
sormelhy logvovalao! joyrgalle ayaa! WHOS, oo ccc cc co qoospondoocsasecccovacesa. poecila 

AA. Cirrus segments 4-6 elongated, more than twice as long as diameter of 
the nearly cylindrical middle; color purple and white; cirri pure 
white, except sometimes at base; arms usually deep purple, but may 
beawhitewandspurnpleyonlysonsbasalgoianul essere yearn ee ane bicolor 

Monilimetra nomima 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 48; figs. 5, 6. 

This is apparently the most common Monilimetra in the Broome region, but 
it is far from abundant, as only 7 specimens were taken in our three months 
of collecting. There is considerable diversity of color, but shades of brown pre- 
dominate. 

Monilimetra lepta 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 51; figs. 7, 8. 

Seven specimens of this species were taken, but it was apparently met with 
only twice, as 6 of the 7 were obtained at the same time and place. It is very 
light-colored, more or less nearly white with some dusky or purplish-gray blotches 
on the arm bases. 

Monilimetra poecila 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 533 figs. 9, Io. 

Only 4 specimens of this species were taken, and, owing to an extraordinary 
sensitivity, 3 of these were badly broken up in the process of collecting and 
preserving. The color, variegated white, yellow, and purple, is very striking, the 
handsome banding of the purple and white pinnules being especially notable. 

Monilimetra bicolor 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 55; figs. 11, 12. 

This species was met with four times, but only a single specimen was obtained 
each time. The contrast between the purple arm bases and the white cirri is 
very striking, but whether it will prove to be a constant and reliable species char- 
acter remains to be demonstrated. 



ASTEROIDEA 

The sea stars of Australia are one of the most notable and attractive groups 

in her marine fauna. There are 206 species, of which only 17 are extinct; 73 of 

83 genera are more or less widely distributed, living still, at all depths around 

the continental shores and on the reefs and outlying islands. Naturally the 

great majority of the species occur in the tropical and subtropical seas, but 30 or 

more are to be found in the cooler waters of the southern coast. The richness 

of Australia’s sea-star fauna is striking in view of the fact that in the whole 

West Indian region fewer than 20 species are found in shallow water, and 

fewer than 100 including even the deep-water species. At Broome alone, in 

shallow water, we took 38 species, and even at Port Jackson on the opposite 

corner of the continent more than 20 species have been found. The 17 extinct 

species are all representatives of families which died out long ago, so that there 

is little indication that the present fauna has any direct relationship with the 

fossil forms. 

Though some of the Australian sea stars are small (under 30 mm. in diam- 

eter) and of secretive habits, the great majority are more than 100 mm. across 

when adult, and live openly on the bottom. Several species exceed 300 mm. in 

diameter, and 2 or 3 may even exceed half a meter. The coloration is almost 

always notable in life and many species are very beautiful, but the colors are 

fugacious and preserved specimens rarely give any indication of their former 

beauty. Diversity of form is more easily preserved, and ranges from almost 

circular or definitely pentagonal to long-radiate, with rays 6 or 7 times as long 

as the diameter of the body. Most species are more or less flat, but in a few 

cases the height of the body above the mouth may be more than half its own 

diameter. None of the species are poisonous or disagreeable to handle in any 

way, and none have yet been shown to be of any economic importance either 

positively or negatively. 

The 206 species represent all 3 of the known orders of sea stars, and these 

are separated by the following more or less obvious characters: 

KrEyY TO THE ORDERS OF ASTEROIDEA 

A. Marginal plates large and conspicuous, defining outline of body; abac- 
tinal skeleton of arms made up of radial, lateral, and marginal 
series of plates, usually with numerous accessory plates; disk 
covered with numerous paxilliform, or flat, tessellate plates........ Phanerozonia 

AA. Marginal plates not conspicuous or defining outline of body; abactinal 
skeleton of imbricated plates or more or less reticulate: 

Pedicellariae very rare, never pedunculate, forcipiform, or forficiform..... Spinulosa 
Pedicellariae numerous, pedunculate, forcipiform, or forficiform........ Forcipulata 

64 
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Order PHANEROZONIA 

This is a large group of many families, of which more than a dozen are 
represented in the Australian fauna, but 4 of these are extinct and not closely 
allied to the remaining groups. The following key indicates how these families 
may be distinguished, but the grouping is probably arbitrary and perhaps not 
altogether natural. 

KryY To THE FAMILIES OF PHANEROZONIA 

A. Interbrachial arcs very small with single large axillary marginal or at 
most a pair: 

B. Single large axillary plate: 
INovaccessonyetaynp atessommanya kind extincta enn nnn ee Hudsonasteridae 
INGCESSORVAUAV ED atcsmpKesen tra pactinallly-wextilc Gun nein: Palaeasteridae 

BB. A pair of axillary plates in each interradius; extinct.......... Promopalaeasteridae 

AA. Interbrachial arcs well developed, with several to many plates: 
C. Boundary of animal formed by inferomarginal plates: 

Superomarginal plates present but smaller than inferomarginals; 
NO). [ORDA BYES GABE, o sb dic bee benisd abime ue memo meee bak eta a et Palasterinidae 

Superomarginals wanting; abactinal plates paxilliform............... Luidiidae 

CC. Boundary of animal formed by 2 sets of marginal plates, superomar- 
ginals generally more prominent: 

D. Tube feet without sucking disks; dorsal surface covered with 
paxillae; actinal intermediate areas usually small.......... Astropectinidae 

DD. Tube feet with well developed sucking disk: 3 
E. Abactinal surface covered with paxillae or paxilliform plates: 

F. Marginal plates appreciably alternate, with sharp, con- 
spicuous spines; papulae confined to small area near 
DascMO uray ee sey meet ecient iG ieay he ale ta ae Benthopectinidae 

FF. Marginal plates opposite (at least on basal part of ray); 
papulae not confined to basal part of ray: 

Disk small, it and upper surface of rays closely covered 
by paxilliform, tabulate plates; actinal intermediate 
DIAtES MV Clyygolewe terre ee os Se age erent. Recieve he Archasteridae 

Disk large, covered by penicillate paxillae; actinal inter- 
PASCHAS JONES OAV, 66a cn ccc on eooessucreosau debe Radiasteridae 

EE. Abactinal plates neither tabulate nor paxilliform, but flat- 
tened or convex, with or without tubercles, spines, or 

granules: 
G. Disk large, with actinal intermediate areas extensive: 

Marginal plates large and conspicuous; disk covered 
with polygonal, circular, or stellate plates forming 
firm pavement; papulae single or few in an area... .Goniasteridae 

Marginal plates large but not conspicuous; abactinal 
skeleton stellato-reticulate; numerous papulae in 
Ave SreeMVEMNGerlOS! ATES. o26s0sbccrcccbesocevncece Oreasteridae 

Marginal plates small, more or less imbricated; whole 
body covered by thick, smooth, tough skin.......... Asteropidae 

GG. Disk very small, with greatly reduced actinal intermediate 
areas: 

Tegumentary developments spinulose; papulae few, iso- 
latediestrictlymabactina legen nea rare we ye Metrodiridae 

Tegumentary developments granulose or wanting, skin 
SINS VERY Sineoln 2S 2 Molle, .5.46sec00c0eer boone Ophidiasteridae 
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Family *HUDSONASTERIDAE 

This is a small group, called by Schuchert (1915) the “most primitive known 
Phanerozonia’ and said to be “the primordial stock out of which all asterids 
progressively developed”; this view, however, is not universally accepted. Of the 
2 known genera, only 1 is reported from Australia. 

*HUDSONASTER 

Sturtz, 1900. Verhandl. Naturhist. Ver. preuss. Rheinland, vol. 56, p. 224. 

Genotype: Palasterina rugosa Billings, 1857, p. 291. 

The discovery of this primitive group in Australia is of exceptional interest. The 
material was studied by Withers and Keble, to whose excellent account of the 
Paleozoic sea stars of Victoria the present writer is greatly indebted. 

*Hudsonaster australis 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 222; text figs. 1, 3; pl. 10, 
fig. 6. 

This little sea star, less than 20 mm. across, was discovered by Withers and 
Keble “at the summit of an anticline in a cutting on Yan-Yean—Arthur’s Creek 
road, one-third mile east of Doreen Junction,’ Victoria. The occurrence is “un- 

doubtedly Silurian,” but no more detailed stratigraphical location is attempted. 
The number of specimens obtained is not stated, but a reference to “other speci- 
mens’ indicates that there were at least 3. Comparison is made with several 
American species of Hudsonaster, of which H. narrawayi (Hudson) seems to be 
the nearest, but the differences justify the conclusion that the Australian species 
is distinct. 

Family *PALAEASTERIDAE 

This family contains but 2 genera, Palaeaster and Australaster, of which the 
latter occurs in Australia and is not known as yet from elsewhere. It is said to 
differ from Palaeaster in having a larger disk, longer arms, and more distinct 
interbrachial arcs, but material is inadequate for a satisfactory diagnosis of either 
genus. The general facies justifies the recognition of 2 genera and even warrants 
the suspicion that they are not closely related. 

* AUSTRALASTER 

Schuchert, 1914. Foss. cat., Anim., pt. 3, p. 12. 

Genotype: Palaeaster (Monaster) giganteus Etheridge, 1892, p. 74. 

Schuchert (1915) includes in this genus 2 species of Australian fossil sea stars 
which Etheridge placed in Palaeaster, giving good figures of both. The descrip- 
tions are vague and not easily understood, such phrases as “body elongate” and 
rays “forming with one another an angle of 60° to 75°” being confusing. In any 
5-rayed sea star the angles must average 72°. Apparently, however, the 2 species 
may be distinguished thus: 

Oral plates very large, the twins forming a somewhat cordate plate; adam- 
bulacral plates each with a single row of spine-bearing tubercles............. giganteus 
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Oral plates very small, “pustuliform”; adambulacral plates each with about 
2 AWSMAGIN OWS Ol Goworsoeaverney WUSSKES. 5.0 o00000000000c000000000008 stutchburu 

*Australaster giganteus 

Palaeaster (Monaster) giganteus Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., 
MO. Sy fOlts Dy [Do FAS Ol, wa. 

Australaster giganteus Schuchert, 1914. Foss. cat., Anim., pt. 3, p. 12. 

Apparently only a single specimen of this notable sea star has been found. 
R = 87-90 mm., r = 22-25 mm., br = about 20 mm. at base and nearly as 
much halfway to tip. This specimen was collected by T. Brown, in the Lower 
Marine series of the Permocarboniferous rocks of Ravensfield Quarry, near Farley, 
County Northumberland, New South Wales. 

*Australaster stutchburii 

Palaeaster (Monaster) stutchburu Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, 
Palaeontol., no. 5, pt. 2, p. 73; pl. 13, fig. 1. 

Australaster (?) stutchburu Schuchert, 1915. Bull. 88 U.S. Nat. Mus., p. 73. 

A single specimen of this slightly smaller sea star was also found by T. Brown in 
the Lower Marine series at Ravensfield Quarry. R = 65—7or, r and br about 15 
mm. The nature and condition of the specimen preclude accurate measurements. 
Schuchert (1915) thinks the systematic position of this sea star is dubious and 

- cannot be satisfactorily determined until more specimens are obtained. It may 
be a smaller specimen of giganteus, or it may not be an Australaster at all. 

Family *PROMOPALAEASTERIDAE 

This family was instituted by Schuchert (1915) to include some 30 fossil sea 
stars which he grouped in half a dozen genera, only 1 of which occurs in Aus- 
tralia. Spencer (1916) established an additional genus, to which Withers and 
Keble (1934) assign some small sea stars from the Silurian rocks of Victoria. The 
2 Australian genera are distinguishable thus: 

Interbrachial areas small, with only 1 pair of inferomarginals................ Caractacaster 
Interbrachial areas complex, with more than 1 pair of inferomarginals....Promopalaeaster 

*CARACTACASTER 

Spencer, 1916. Brit. Pal. Ast., pt. 2, p. 80. 

Genotype: Palaeaster caractact Gregory, 1899, p. 344. 

The little Australian sea stars which seem to be associated with this genus are 
included in a single species. 

*Caractacaster yarraensis 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 223; pl. 10, figs. 1, 2. 

In the known specimens of this sea star, R = 8-10 mm., r = 3 mm. or less. 
They were found in the Yarravian series of Silurian rocks at South Yarra, Victoria, 

and are admirably described and figured. 
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*PROMOPALAEASTER 

Schuchert, 1914. Foss. cat., Anim., pt. 3, p. 24. 

Genotype: Palaeaster speciosus Meek, 1872, p. 277. 

This genus is represented in America by 10 or more species, but in Australia 
only a single small species has been found. 

*Promopalaeaster meridionalis 

Palaeaster meridionalis Etheridge, 1891. Rec. Australian Mus., vol. 1, p. 199; pl. 30, 
figs. 16, 17. 

Promopalaeaster meridionalis Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, 
D ZIRE jolly Wa, sore, 7. 

Withers and Keble (1934) have discussed this little sea star admirably, so far 
as the material permits. They have also proposed a variety parvior based on an indi- 
vidual about half the size of Etheridge’s type. As all the available and scanty 
material comes from the Yarravian series of Silurian rocks near Moonee Ponds 
or Moonee Ponds Creek, Victoria, the varietal name is of dubious value. 

Family *PALASTERINIDAE 

This family, of half a dozen genera and perhaps 20 species, is well represented 
in the Silurian rocks of Victoria. Of the apparently 8 species seen by Withers 
and Keble, 5 are described as new, 1 is referred to as a form long ago named 
by McCoy, and 2 do not justify naming in view of the condition of the specimens. 
The half-dozen named species fall equally into 2 genera, which are distin- 
guished thus: 

Inferomarginal plates conspicuous, bounding entire outer edge of animal; 
rays relatively, short: angeiwidews ice, Aa een) yee tae a oe Petraster 

Inferomarginal plates small and often hard to make out; rays relatively long 
ANG SMALKOW {FOE Ne ee) EEN toes SAULT Dh AON ees et aM ans nen ea Palasterina 

*PETRASTER 

Billings, 1858. Geol. Surv. Canada, Can. org. remains, dec. 3, p. 79. 

Genotype: Palasterina rigidus Billings, 1857, p. 291. 

Apparently at least 4 species of Petraster occur in the Silurian rocks of Victoria, 
but of 1 the material does not permit a description or warrant a name. The 
other 3 species may be distinguished thus: 

Rays broad and flattened, width at middle about one-half length.................. smyth 
Rays longer and narrower, width at middle about one-third length.............. angustior 
Iintamonacherwe ISH VEIN UNS aloOWE GWO. 2. coccsccccogascorcocosdooevsccvecvsevvev000e9 richt 

*Petraster smythi 

McCoy, 1874. Prodr. palaeontol. Victoria, dec. 1, p. 41; pl. 10, figs. 1-10. 

This species has been well figured and discussed by Withers and Keble (1934). 
It is known as yet only from the Silurian rocks of Victoria. 
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*Petraster angustior 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 227; pl. 12, figs. 4, 5. 

This species is contemporary with the preceding but seems to be distinct. It 
is as yet known only from the Yarravian series, of the Silurian rocks of South 
Warra, Victoria. 

*Petraster richi 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 228. 

If any less competent authority had named this species, its validity might be 
questioned, but Withers and Keble’s work is so obviously trustworthy, we may rest 
assured that there are at least 3 species of Petraster in the Silurian strata of Vic- 
toria. The present one was found “one mile southeast of the Clonbinane Pre-emptive 
Right, just above the junction of Comet and Sunday creeks.’ The 4 specimens 
were collected by T. Rich. 

*PALASTERINA 

Salter, 1857. Ann. Mag. Nat. Hist., ser. 2, vol. 20, p. 327. 

Genotype: Uraster primaevus Forbes, 1848, p. 463. 

Although this genus was proposed for certain British Paleozoic sea stars, Withers 
and Keble (1934) refer to it no fewer than 4 forms from the Silurian rocks of 
Victoria. Schuchert (1915), after stating that Uraster primaevus Forbes is the 

“genoholotype,’ takes the extraordinary step of designating P. bonney: Gregory 
as “for the present” the genoholotype. Obviously a species which was not named 
for more than 4o years after the genus was established cannot possibly be the 
genoholotype. Of the 4 Victorian species discussed by Withers and Keble, 1 is 

left nameless because of inadequate material. The other 3 are distinguished as 
follows: 

KEY TO THE SPECIES OF PALASTERINA 

A. No bosslike protuberances on ambulacral plates: 

Arms long and slender, tapering to a sharp extremity; length about 

GytinespeneatestawiG thy bey ee Tams Re he wae AGN) Si LNaT Oni es Lis flemingtonensis 

Arms shorter and wider, tapering little; length about 5 times greatest 

Vi CLE) Ue ante Mr nAURR A crenPU CDH AG NUNES RNIN Yon ue aut Aneta Sum Col lala, stacht 

AA. Conspicuous bosslike protuberances on ambulacral plates; arms rela- 

tively short and wide, length about 4.5-5 times width................. umbonata 

*Palasterina flemingtonensis 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 231; pl. 11, fig. 3. 

This species was based on 4 specimens from the Silurian rocks of “Flemington,” 
near Melbourne, Victoria. They show some diversity in size but are similar in 
structure. All lack the dorsal side. They are small, with R = 10-20 mm. 
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*Palasterina stachi 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 232; pl. 11, figs. 4, 6. 

There are 2 specimens of this species, one showing the oral side, the other 
the dorsal. They have R = 20-27 mm. They were discovered in making ex- 
cavations for foundations for the Herald Building in Melbourne. The strata are 
Yarravian series, Silurian. 

*Palasterina umbonata 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 233; pl. 10, fig. 4. 

This is a stouter species than either of the preceding, but it is no larger, as 
R = but 20 mm. Only a single specimen is known. This was found “6 feet 
beneath the surface,” in Silurian strata near Plenty Ranges, Victoria. 

Family LUIDIIDAE 

This widely distributed family has such a characteristic facies, owing to the 

absence of superomarginal plates and the crowded, regularly arranged dorsal 
paxillae, that it is easily recognized. More than 50 nominal species have been as- 
signed to it, but Déderlein (1920) in his monograph recognizes only 43 species and 
3 subspecies, all of which he includes in the genus Luzdia, though he groups them 

in 10 subgenera. They are widely distributed in tropical and subtropical seas, 
usually in shallow water. Few occur in depths over 200 fms., and fewer still more 
than 30° from the equator. 

LUIDIA 

Forbes, 1839. Mem. Wernerian Soc. Nat. Hist., vol. 8, p. 123 (p. 9 of reprint). 

Genotype: Luidia fragilissima Forbes, 1839, p. 123 (p. 9 of reprint). 

The 4 Australian species of Luidia are tropical, though one of them extends 
its range to the southern coast of the continent. Its nearest ally is restricted to 
the northwestern coast in the vicinity of Broome (so far as we now know). The 

other 2 species are as yet too little known to permit any definite statement as. 
to their distribution, but one has been found as far south on the eastern coast 

as Newcastle Bight, New South Wales. The 4 are easily distinguished as follows: 

KEY TO THE SPECIES OF LUIDIA 

ANS Jays 58 esateall goumaleis Ot jomnlllne Glomgawadl. o.oo snc cco ccc cocavccov0ns forficifera 

AA. Rays more than 5: 

B; Rays 6,0narrows Hats" sinvoo thy yeagnt nian ee nee ky ce rAr clay dr dna apse eae hexactis 

BB. Rays 7, broad, more or less arched; many of central paxillae near tip 

of arm enlarged: 

Color cream, yellow, or buff blotched with dark green; large adults 

may be almost wholly dark green dorsally................ typical australiae 
INoverecnsscolorsicreambpanduchoco ater Towle nen nee forma brunnea 

BBB Raysiossnonenlarcecd ep axdl tae wclis tall hye eae t war et anne teen maculata 
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Luidia forficifera 

Sladen, 1889. “Challenger” Ast., p. 258; pl. 44, figs. 5, 6. 

This sea star was first taken near the western end of Torres Strait, but in 

recent years it has been taken at several points on the eastern coast of Australia 
as far south as Newcastle Bight, New South Wales, in 10-40 fms. According 
to Déderlein (1920), it ranges northwestward to the Persian Gulf and north- 
ward to the Gulf of Siam; he thinks /7mbata Sladen is guinaria von Martens, and 

limbata Koehler, 1910, is forficifera Sladen; on that ground, the range of the 
present species extends to India and the Persian Gulf. The truth is, not nearly 
enough material is available as yet to determine whether we are dealing with 
a single widespread species or with 3 or possibly 4 separate forms. Sladen and 
Déderlein both were dealing with small specimens (R = 40-46 mm.), whereas 
the New South Wales specimens were nearly or quite twice that size. The 
Australian specimens so far taken are unicolor, a “bleached ashy white.” 

Luidia hexactis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 73; pl. 17, fig. 1. 

| This species is known only from the holotype, having R = 140 mm., and 
the color above, buff blotched and marked with dark greenish gray much as in 
maculata. Taken between Cockatoo and Augustus islands, northwestern Australia. 

% Luidia australiae 

Bei, 1920. “Siboga” Ast.: Luidia, p. 266. 

| » Apparently the big Luidias of southern Australia from Lord Howe Island 
| R to Fremantle have become differentiated from those found throughout the East 
| $ African and East Indian region and northward to Japan. The difference first 
| 3 noted by Déderlein in the paxillae of the distal part of the rays seems to be 

8 
| Page neant and the number of rays is apparently fixed at 7 How igve {O {dave 
wh, © northward australiae extends is still undetermined, for its distinctness from 

maculata was not recognized when my Torres Strait report was published (1921). 
S & The largest specimens yet reported are from Lord Howe Island, where indi- 
Ni viduals with R = 225-245 mm." have been taken. Normally the dorsal surface 

is yellow or buff more or less blotched and marked with dark green. In extreme 
gf cases the green predominates, and in the largest known specimen the whole 

abactinal surface is a dark blackish green, “closer to black than to green.” Near 
Fremantle the Luidias taken show no green but are cream color and chocolate brown. 
This very distinct color variety has been named “forma brunnea” (see H. L. Clark, 
1938, p. 71). Neither the species nor the variety has been figured. 

PAVE 

Luidia maculata 

Muller and Troschel, 1842. Syst. Ast., p. 77. 
Koehler, t910¢a. Abhandl. Senckenb. Naturforsch. Gesellsch., vol. 33, p. 267; pl. 15, fig. 1. 

Apparently this East Indian species reaches a larger size than australiae, as 
Koehler (1910@) reports one with R = 350 mm. As a rule there are 8 arms, 

1 A specimen from an unknown locality, possibly Lord Howe Island, has R= 250 mm. 
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but specimens with 6, 7, or 9g arms are reported from north of Australia. As 
yet maculata is known in Australian seas only from the vicinity of Broome, 
which lies almost directly south of the southernmost East Indian islands. The 
specimen reported from Thursday Island, Torres Strait, by Déderlein (18962) is 
probably australiae, as are all the specimens listed by me (1909, 1916) from the 
coasts of Queensland, New South Wales, and South Australia. In coloration 
the two species are indistinguishable. 

Family ASTROPECTINIDAE 

Although this family is well represented in Australian waters, nearly all the 
species belong in the genus Astropecten. Doderlein made (1917) a most useful 
study of this genus, in which he recognized 66 species, 11 subspecies, and 8 
varieties. He fails to make clear what distinguishes varieties from subspecies, 
but apparently his subspecies have, as is usual in zoology, a geographical signifi- 
cance which his varieties lack. His keys, discussion, and figures are of the greatest 
value to all students of this widespread family. Besides Astropecten, the family is 
represented in Australia by only 2 genera, each with a single deep-water species. 
The 3 genera may be easily distinguished by means of the following key: 

KEY TO THE GENERA OF ASTROPECTINIDAE 

A. Supero- and inferomarginals nearly equally developed, forming more 
or less vertical lateral faces to ray: 

Inferomarginals touching adambulacrals throughout ray, as actinal 
intermediate plates are, for the most part, wanting................ Astropecten 

Inferomarginals separated, at least basally, from adambulacrals by 
ANSAHUOEL HONSHOOSCHENTS PVEWES. oo 4ccoboodoovovbocdondoaccbcoveoccuedees Psilaster 

AA. Superomarginals much smaller than inferomarginals and confined to 
abactinall: surface gis dud yA Rees AEE LAUR CoRR UN RGy Gener ne Dipsacaster 

ASTROPECTEN 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 180. 

Genotype: Asterias aranciaca Linné, 1758, p. 662. Type first designated by Fisher, 
1908, but both Gray and Fisher adopt Tiedemann’s (1816) extensively emended 
spelling, aurantiacus. 

This big cosmopolitan genus has, as already stated, been critically studied and 
revised by Doderlein (1917). He could not bring himself to break the group 
up into smaller genera, but he recognized 3 major divisions (Seriventrale Formen, 
Pluriventrale Formen, and Biventrale Formen). The first includes 7 species 
comprising the “schayer1 Gruppe,’ the second includes 50 or more species, sub- 
species, and varieties arranged in 10 “Gruppen,” and the third consists of 45 or 
more forms in 5 “Gruppen.” These 16 “Gruppen” are of course subgenera, but 
apparently Déderlein did not consider them sufficiently well defined to warrant 
giving them names. Ultimately some of them will probably rank as distinct genera. 

The 14 species of Astropecten now known from Australia are shallow-water 
sea stars, one or more of which have been taken wherever, on the coasts of the 

continent, collecting has been done. No species has yet been taken at Lord Howe 
Island, but dredging in the vicinity will probably yield at least one species. The 
Australian Astropectens include representatives of all 3 of Doderlein’s primary 
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divisions, but the great majority are what he calls “Biventrale Formen.” They 
may be distinguished as follows: 

KerEy To THE SPECIES OF ASTROPECTEN 

A. Several series of ventrolateral plates on each side at base of arm: 
Short, stout, conical spine on inner margin of each superomarginal 

plate in interradial angle, but after third plate it is nearer outer 
margin; about 15-20 ventrolateral plates in each area................. schayert 

No spines on basal superomarginal plates; about 30 ventrolateral 
Dlatcsminmcachtahcapepe iene meer eMn N cimreel Ce main rites 3 syntomus 

AA. Only a single series of ventrolateral plates on each side at base of arm 
(or, at most, some rudimentary additional plates) : 

B. 3 or more ventrolateral plates on each side of arm base: 
At least 3 very large inferomarginal spines forming oblique comb 

(ONY, MEAN UV" FOUN ees NT cen eet anne nel ee Nee eM earn pectinatus 
Not more than 1 conspicuous inferomarginal spine on each plate... problematicus 

BB. Only 2 ventrolateral plates on each side (occasionally 3, very rarely 4, 
on one side of a mouth angle): 

C. All superomarginals narrower than long or high (or length and 
breadth about equal), with conspicuous stout acute spines, 

except on second (or second to fourth), which plates are 
SOmeW ha Geclwialniecl mame ran pee male te treet elite Vahey A ay polyacanthus 

CC. Not as above: 

D. Distal superomarginals with spines: 

E. Most superomarginals with 3 or more spines................. triseriatus 

EE. Superomarginals with 2 or, more commonly, only a single 
spine: 

At least first superomarginal with a spine on its inner 
[Or Lame gee Seay Mera iy MU AMON Gr race im nies ie Sui i Adie, 6 vappa 

No spine on inner margin of first superomarginals......... carcharicus 

DD. Distal superomarginals without spines: 

F. No superomarginal spines; covering of inferomarginals 
distinctly squamiform: 

G. Inferomarginals with at least a few distinct acute spines 
ckovoyer CHIE SoMeN ORT Me Ay a 3 Gwe awa eed ag 8 te wae granulatus 

GG. No acute spines along distal margin of inferomar- 
ginals: 

Inferomarginals with only single sharp marginal 
spine, below which are I or 2 enlarged scales..... monacanthus 

Inferomarginals with 2 flat, blunt marginal spines, 
the lower being smaller; along distal margin of 
each plate are 2 or 3 similar but smaller, elon- 
Patedhmawilc cusscall CS aru nnn NLM UN tora. A pulcherrimus 

FF. At least first superomarginal plate with a stout spine on 
inner margin, or, if this is not evident, covering of 
inferomarginals is definitely spiniform: 

H. Below the large inferomarginal spine are 2 or 3 sub- 
equal spines, distalmost only a little the largest: 

First (and usually second) superomarginal with 
LOWABSCOULENSPIN En perytiern RU NN Ae) heute tin tants ret velitaris 

IN@ "SUS GOWNS fOEKSTE so 5b oe o's dd Sve o valoda dicuy ahs sauce preisst 
HH. Below large inferomarginal spine is single smaller 

FOUMNS OM Glivwll ComME? Oi AWS... ..6.00cccovssvsoesecveces zebra 
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Astropecten schayeri 

Deéderlein, 1917. “Siboga” Ast.: Astropecten, p. 60; pl. 1, fig. 1; pl. 7, figs. 1-10. 

This species was based on a single specimen in the Berlin Museum, taken by 
“Schayer in Tasmania.” It has R = 55 mm., so is probably adult, but its rela- 
tion to pectinatus Sladen is an open question. A large series of specimens may 
show that the two are identical. A second specimen of schayeri, very similar 
to the type in size and appearance, is in the Victoria National Museum at Mel- 
bourne. It was taken in 1879 at Portland, Victoria. 

Astropecten syntomus 

13k, 1b, lamas, iophs, Ikce, S, Aseria IWlts,, Wolk 3, jd. 3728 wie, NO, 

This species was also based on a single specimen, with R = 39 mm., allied to 
pectinatus. It is evidently allied to the preceding species also, but the differences 
between the 2 type specimens are obvious. It is not unlikely, however, that 
sufficient material would show that both are individual variants of pectinatus. 
The unique holotype of syntomus is from an unknown locality, supposedly South 
Australian. 

Astropecten pectinatus 

Sladen, 1883. Jour. Linn. Soc. (Zool.), vol. 17, p. 251. 
1889. “Challenger” Ast., p. 202; pl. 33, figs. 3, 4; pl. 37, figs. 4-6. 

There is still much to be cleared up about the status of this species, and probably 
only a re-examination of the type material in the British Museum can determine 
whether it is identical with Doderlein’s schayeri or not. The relationship to vappa 
(with which I confused it in 1909 and 1916) also needs further study, although 
it is probable that pectinatus is really distinct from that species. At present, Sladen’s 
species is known only from Port Jackson, Bass Strait, Port Phillip, and South 

Australia. All the specimens are small, with R = 48 mm. or less. 

Astropecten problematicus 

Doderlein, 1917. “Siboga” Ast.: Astropecten, p. 163; pl. 6, fig. 7; pl. 15, figs. 4-40. 

This species rests on a single small, dry specimen, with R = 47 mm., in the 
Berlin Museum and supposed to be from Australia. Its validity and its right 
to a place in the Australian fauna are open to debate, but only more specimens 
with accurate locality labels can settle the matter. 

Astropecten polyacanthus 

Muller and Troschel, 1842. Syst. Ast., p. 69. 
Doderlein, 1917. “Siboga” Ast.: Astropecten, pl. 4, figs. 4, 5. 

This striking species is widespread in the Indo-Pacific area, ranging from the 
Red Sea and Zanzibar to the Hawaiian Islands, north to Yokohama, Japan, and 

south to Port Jackson, New South Wales, and the northern island of New Zealand. 
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The largest specimen I have found recorded has R = 134 mm. (Mauritius); in 
none of those in the Museum of Comparative Zoology does R exceed 105 mm. The 
color in life is recorded only for specimens from Port Jackson, in which “the 
paxillar area of the dorsal surface was deep purple, while the oral surface was 
more or less red-orange with the margins pale yellow; the marginal plates were 
more or less purplish dorsally but faded out into yellow orally.” Museum speci- 

- mens range from a light brownish yellow to deep dingy, or purplish, brown. 
In Australian seas, this conspicuous sea star is apparently confined to the eastern 

coast as far south as Port Jackson. Although it is listed as from western and 
northwestern Australia (H. L. Clark, 1921, p. 192), no records from that region 
seem to have been published. It is, however, known from the Aru Islands. 

Astropecten triseriatus 

Muller and Troschel, 1843. Arch. f. Naturgesch., vol. 9, no. 1, p. 118. 
Doderlein, 1917. “Siboga” Ast.: Astropecten, pl. 5, fig. 2. . 

This strikingly spiny species is apparently characteristic of the coast of Western 
Australia, as it has not yet been taken elsewhere. It is seldom collected (only 
3 or 4 specimens are known), probably owing to some peculiarity in its manner 
of life or in its habitat. It reaches a rather large size (R = 110 mm.). The color 
in life (in the only recorded instance) is “grayish above, the sides of rays and 
lower surface, cream-color or yellowish.” 

Astropecten vappa 

Muller and Troschel, 1843. Arch. f. Naturgesch., vol. 9, no. I, p. 119. 
Deoderlein, 1917. “Siboga” Ast.: Astropecten, p. 124; pl. 5, fig. 1. 
Astropecten hartmeyeri Doderlein, 1917. “Siboga” Ast.: Astropecten, p. 156; pl. 5, fig. 8. 

A critical examination of all the available material of vappa and hartmeyeri leads 
to the conclusion that there are no constant, reliable differences between these 

species, supposed by Déderlein to be so distinct that he makes no comparison of 
the two. In my earlier report (1938) I followed his lead, chagrined by the fact 
that I had previously confused vappa with pectinatus. I gave (p. 67) an account 
of vappa, showing its occurrence on the Queensland coast as well as on the 
southern coast of Western Australia. But under hartmeyeri, I listed (p. 62) 2 fine 
specimens of vappa from Augustus Island, which are exactly like specimens of 
the same size from Queensland, save for the pink tinge in their coloration. It 
seems clear that vappa is a common and widespread Australian species ranging 
from Augustus Island on the northern coast, westward and southward to Broome, 

Shark Bay, and Middleton Beach (Albany), eastward to the Great Australian 
Bight, Tasmania, and the coast of New South Wales, and northward to Linde- 
man Island, Queensland. Possibly it will be found on the northern coast of the 
continent between the Barrier Reef and Augustus Island, but it has not yet been 
reported from that extended coast line. 

In life, vappa reaches a large size (R = 125 mm.), and the fully grown speci- 
mens tend to become a uniform dark brown. Specimens with R less than 50 mm. 
are light yellowish or cream color more or less mottled or marked with patches 
and blotches of gray; or the upper surface may be gray with margins and oral 
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surface cream color; the superomarginal spines may be tipped with bright brown- 
orange. Somewhat larger specimens (R = 60-70 mm.) have the upper surface 
variegated light and dark gray, the lower surface cream white. 

Astropecten carcharicus 

Doderlein, 1917. “Siboga” Ast.: Astropecten, p. 140; pl. 5, figs. 9, 10; pl. 13, figs. 7, 7a. 

This species is based on 2 specimens of nearly equal size (R = 70 mm.) from 
Shark Bay, Western Australia. They differ rather markedly in the form of the 
inferomarginal spines, indicating that the species is variable in this character. 
Déderlein considers the species closely related to A. hempricht of the Red Sea, 
Eastern Africa, and Southern Asia. He identifies a very similar Astropecten from 
the southern coast of Formosa as carcharicus, but lists it as a subspecies, formosanus. 
Probably all these names refer to a single species, which of course carries the 
oldest name, hemprichi. Much more material is necessary to settle the question. 

Astropecten granulatus 

Muller and Troschel, 1842. Syst. Ast., p. 75. 
Doderlein, 1917. “Siboga” Ast.: Astropecten, p. 148; pl. 5, fig. 7. 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 60; pl. 1, fig. 1 (colored). 

Although the type locality for this species is not known, its range is now fairly 
well established as northern and western Australia from Thursday Island, Torres 
Strait, to Fremantle, Western Australia. It is the common sea star at Broome, 

where it lives buried in the sandy mud just below the surface. Large specimens 
have R over 100 mm. The dorsal surface is deep bluish gray like the sandy mud 
in which the animal lives, with light brown blotches and markings. The lower 
surface and marginal spines are pure white. 

Astropecten monacanthus 

Sladen, 1883. Jour. Linn. Soc. (Zool.), vol. 17, p. 263. 
1889. “Challenger” Ast., pl. 33, figs. 7, 8. 

Dederlein, 1917. “Siboga” Ast.: Astropecten, p. 150; pl. 14, figs. 5-50. 

Although a very well marked species when dried and examined carefully, this 
Astropecten is much like the preceding and resembles it in color as well as in 
form. It is smaller, however, with R less than 50 mm.; at least, larger specimens 

are not yet known. It lives in somewhat deeper water than granulatus and hence 
was not nearly so easy to collect, even at Broome, where both species occur. It 
has a wider range, however, as it occurs on the East African coast, at the Andaman 

Islands, on the coast of India, in the China Sea, and in the East Indies, as well 

as in the Gulf of Carpentaria and on the coast of northwestern Australia. 

Astropecten pulcherrimus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 68; pl. 1, fig. 2 (colored). 

All that is known of this beautiful sea star from Broome, Western Australia, is 

recorded in the original account. 
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Astropecten velitaris 

von Martens, 1865. Arch. f. Naturgesch., vol. 31, pt. 1, p. 360. 
Doderlein, 1917. “Siboga” Ast.: Astropecten, p. 159; pl. 6, figs. 5, 15, 16; pl. 15, figs. 3-34. 

This East Indian species occurs not uncommonly on the northwestern coast of 
Australia. It was found in Mermaid Strait by the “Gazelle” and we found it 
fairly common in Roebuck Bay, where it reaches, apparently, its maximum size, 

with R = 96 mm. The upper surface is fawn color in life, with 2 irregular cross- 
bands of a dark shade on distal half of arm; superomarginal plates purple or 
violet with the superomarginal spines orange, tipped with purple; lower surface 
and inferomarginal spines white. 

Astropecten preissi 

Muller and Troschel, 1843. Arch. f. Naturgesch., vol. 9, no. 1, p. 119. 
Doéderlein, 1917. “Siboga” Ast.: Astropecten, p. 161; pl. 5, figs. 4-6. 

This is the characteristic sea star of the Fremantle region, but ranges south- 
ward and eastward not only to the Albany region, but to Kangaroo Island and 
St. Vincent Gulf, South Australia. We dredged good series of specimens between 
Fremantle and Garden Island, with R = 6-155 mm. In the largest specimens 

= 7r and a number of the superomarginals bear small, erect spines. There are, 
in life, 2 strikingly different color forms, one being yellowish brown or brown- 
orange, the other, rich violet. These colors are evanescent and disappear in pre- 
served material. Possibly they are secondary sex characters. Déderlein’s proposed 
subspecies albanicus is of dubious validity, being based on a variable character 
which is greatly affected by the manner of preservation. 

Astropecten zebra 

Sladen, 1883. Jour. Linn. Soc. (Zool.), vol. 17, p. 261. 
1889. “Challenger” Ast., p. 212; pl. 36, figs. 3, 4. 

This is a very dubious species. All the known specimens, taken between India 
and Thursday Island, Torres Strait, are small (R less than 40 mm.) and appar- 
ently immature, except one from Torres Strait figured by Déderlein (18962, 
p. 306; pl. 18, figs. 31, 31s). This specimen is so similar to vappa of the same 
size, there can be little doubt that it should be referred to that species; but 
some of the smaller specimens referred to zebra are not so much like vappa, and 
may represent a valid species. The varieties rosea Sladen and sibogae Déoderlein 
are obviously of dubious value and must be considered unworthy of recognition 
until mature specimens of zebra are adequately characterized. Good series of 
Astropectens from the Aru Islands and New Guinea should enable us to clarify 
the status of zebra. 

PSILASTER 

Sladen, 1885. “Challenger” Exped. narrative, vol. 1, pt. 2, p. 611. 

Genotype: Astropecten andromeda Miller and Troschel, 1842, p. 129. | 

This is a characteristic deep-water genus with a number of species from various 
regions. In the southern hemisphere, a single species common to Australia and 
South Africa has been found in water of very moderate depth, 80-245 fms. 
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Psilaster acuminatus 

Sladent1880-5 ChallengerseAsty p512255p bez omiesen inne 

This species was first taken at the Cape of Good Hope at an unrecorded depth, 
by the “Challenger,” late in 1873. A few months later it was taken off the eastern 
coast of New South Wales, in 950 fms., and a few days later off the western 
coast of New Zealand, in 150 fms. The South African record has been confirmed 
by the “Pieter Faure,’ 131-175 fms., and by Mortensen (1933), 143-245 fms. 
The Australian occurrence was proved by the “Endeavour,” 80-200 fms., and the 
New Zealand by Mortensen (1925), 19-55 fms. Though these specimens show no 
little diversity in the details of spinulation, it seems to be reasonably sure that 
Psilaster acuminatus occurs in the continental zone of three widely separated land 

«) masses of the southern hemisphere. Its bathymetrical range, 19-950 fms., is no less 
Ny remarkable. 

\h DIPSACASTER 

ee 1893. Ann. Mag. Nat. Hist., ser. 6, vol. 11, p. 87. 

Genotype: Dzpsacaster sladeni Alcock, 1893, p. 87. 

According to Fisher (1919), the notable sea star taken by the “Endeavour” in 
the Great Australian Bight and named Lonchotaster magnificus by me (1916) is 
more correctly regarded as a Dipsacaster. 

Dipsacaster magnificus 

Lonchotaster magnificus H. L. Clark, 1916. “Endeavour” rept., p. 30; pl. 6, figs. 1, 2. 
Dipsacaster magnificus Fisher, 1919. Bull. 100 U. S. Nat. Mus., vol. 3, p. 150. 

This fine species is still known only from the single specimen collected by the 
“Endeavour” in the Great Australian Bight in 80-120 fms. With R = 155 mm., 
it ranks among the largest of Australian sea stars. 

Family BENTHOPECTINIDAE 

This family is essentially a deep-water group and has a place here merely be- 
cause a single Indian Ocean species occurs on the northwestern coast of Australia 
in less than 200 fms. 

CHEIRASTER 

Studer, 1883. Sitzungsber. Gesellsch. naturforsch. Freunde, Berlin, p. 130. 

Genotype: Cheiraster gazella Studer, 1883, p. 130. 

This widely distributed genus is represented in Australia solely by its type 
species, which was first taken by the “Gazelle” in Mermaid Strait, northwestern 
Australia. 

Cheiraster gazellae 

Studer, 1883. Sitzungsber. Gesellsch. naturforsch. Freunde, Berlin, p. 130. 
1884. “Gazelle” Ast., p. 50; pl. 4, figs. 8a, 6, c (amended spelling). 

Fisher, 1919. Bull. 100 U. S. Nat. Mus., vol. 3, p. 196; pl. 50; pl. 52, fig. I. 
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The specimen on which this species was based had R = 61 mm., but the “Alba- 
tross” took scores in the Philippines in 195-256 fms., some of which were double 
that size. In life the “Gazelle” specimens were white beneath but clear orange 
above, with the genital bands showing through as red. Excepting the Mermaid 
Strait specimen, Cheiraster has not been taken in Australian waters. 

Family ARCHASTERIDAE 

This small tropical family, containing but a single genus, is represented on both 
the eastern and western coasts of Australia. There are 3 known species, and all 
have been reported from Australia. 

ARCHASTER 

Miller and Troschel, 1840. Ber. Verhandl. K. preuss. Akad. Wissensch., p. 104. 

Genotype: Archaster typicus Miller and Troschel, 1840, p. 104. 

The 3 species of Archaster seem to prefer sandy bottoms in shallow warm water. 
They are specially characteristic of the eastern Indian Ocean and do not occur in 
the Red or Arabian seas or on the East African coast or in New Zealand or Japan, 
but the range does extend to the Ryukyu, Gilbert, and Samoan islands. The fol- 
lowing key shows how the species differ: 

KeEy To THE SPECIES OF ARCHASTER 

A. Inferomarginal plates with single wide, flat spine at upper end, which is 
usually more or less appressed to superomarginal plate................... typicus 

AA. Inferomarginal plates with 2 or 3 enlarged flat scales at upper end: 
Paxillae of dorsal surface with short, cylindrical stumps more or less 

SHOWS! lO WHE MOLE ORT? GONOOWN GUIBIES, «22 650eoqcebsoocecccco0e0. angulatus 
Paxillae with low, flat, angular granules so crowded as to make a 

Fach eiesT OOM PAVEMenl tren en Ty DR u serpy pny viMine Weenrens wea Ur ah, laevis 

Archaster typicus 

Miller and Troschel, 1840. Monatsber. K. preuss. Akad. Wissensch., p. 104. 
1842. Syst. Ast., p. 65; pl. 5, fig. 2. 

This is the best known of the Archasters and is very common in many places 
in the East Indian region. It does not seem to be common in Australian waters, 
but its range extends southward along the Barrier Reef at least to Lindeman Island, 
somewhat south of 20° S. lat. It has been reported from Torres Strait, and there 
is a specimen in the Museum of Comparative Zoology from Croker Island, Coburg 
Peninsula, about 133° E. long. Nevertheless, neither the “Challenger” nor Semon 
nor I found Archaster in the Torres Strait region. The “Alert” took it at Port 
Denison, but not elsewhere in Australian waters. It would not be unfair to consider 

it a relatively recent arrival in Australia from the East Indies, for it is abundant in 
western New Guinea and Amboina. It is the smallest of the 3 species, for speci- 
mens with R more than 80 mm. are rare. The color in life is said to be almost 
indistinguishable from that of the sand upon which the sea stars live. Museum 
specimens, however, sometimes show a uniformly orange-reddish color. 
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Archaster angulatus 

Muller and Troschel, 1842. Syst. Ast., p. 66. 

De Loriol, 1885. Mem. Soc. phys. hist. nat. Geneve, vol. 29, no. 4, p. 78; pl. 22, figs. 2-2¢. 

This is the largest of the Archasters; one in the Museum of Comparative Zoology 
collection has R = 190 mm. It is the common species at Mauritius, but it seems 
to occur also in the Philippines and the East Indies. It has been reported from 
Torres Strait, Port Darwin, and Western Australia, but I think the records for 

Darwin and Torres Strait are misidentifications of typicus, and that from Western 
Australia probably refers to /aevis. At any rate, the occurrence of angulatus in 
Australia very much needs confirmation. 

Archaster laevis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 75; pl. 17, fig. 2. 

This is a characteristic species of Western Australia. As it was taken both in 
Roebuck Bay and off Fremantle, it may be expected to occur anywhere between 
those widely separated places in depths of 5-10 fms. It has longer and more slender 
rays than typicus, and R may exceed 120 mm. The lower surface is cream color 
or whitish, and the upper side is more or less yellow-brown variegated with light 
fawn gray, bluish gray, or dull light purple. 

Family RADIASTERIDAE 

This very small family is represented in Australia by a single species taken off 
southeastern Australia by the “Endeavour,” and farther south in much deeper water 
by the Australasian Antarctic Expedition. 

RADIASTER 

E. Perrier, 1881. Bull. Mus. Comp. Zool., vol. 9, p. 17. 

Genotype: Radiaster elegans Perrier, 1881, p. 17. 

This genus, subsequently called Mzmaster by Sladen, has been much discussed 
by Verrill and Fisher, as well as by Perrier and Sladen. Apparently, however, it 
is now agreed that it is best placed in a family of which it is considered the typical 
genus. Sladen’s name Mimaster has been very generally used, but Fisher (1919) 
shows that Radzaster is structurally the same genus and as a name has a year’s 
priority. The Australian species seems to be unquestionably congeneric with Perrier’s 
West Indian genotype. 

Radiaster gracilis 

Mimaster gracilis H. L. Clark, 1916. “Endeavour” rept., p. 33; pl. 7, figs. 1, 2. 

The “Endeavour” took 5 specimens of this notable sea star in the vicinity of 
Gabo Island, Victoria, in 50-200 fms. Apparently it has been met with but once 
since then; the Australasian Antarctic Expedition took a specimen in December 
1g12, south of Maria Island, Tasmania, in 1300 fms. (see Koehler, 1920, p. 242; 
pl. 49, figs. 4, 18). The largest “Endeavour” specimen had R = 60 mm.; Koehler’s 
specimen was somewhat smaller. The other species of the genus are from the North 
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Atlantic (Faeroe Channel), 516-555 fms.; South Pacific (off western coast of 
southern South America), 245-1325 fms.; and among the Molucca Islands, 569-647 
fms.—surely a cosmopolitan distribution! 

Family GONIASTERIDAE 

This large and cosmopolitan family is well represented in Australia by some 19 
genera, nearly half of which, if not actually peculiar to the continent, are def- 
nitely characteristic of it. They show extraordinary diversity in form and size, 
but most of them are relatively large and conspicuous. The most brilliantly col- 
ored and beautiful sea stars of Australia are with a few exceptions goniasterids. 
For the most part they live in shallow water (under 20 fms.), and very few occur 
at any considerable depth (over 100 fms.). The 20 genera may be distinguished 

as follows: 

KEY TO THE GENERA OF GONIASTERIDAE ! 

I. Abactinal surface with paxilliform, tabulate, or markedly convex plates, 
not flat or covered with membrane: 

A. Superomarginal plates not contiguous on rays, except sometimes at 

very tip: 
B. Abactinal plates medium-sized or small, not conspicuously ele- 

vated; papulae single or in groups of 2 or 3: 
Several series of abactinal plates extend to near tip of ray, one 

OF MOR TeACming CenamiMTAll Ole, .. 5 occonacsscagsnvvavavneese Med.aster 

Only single series of plates extends to near tip of ray and none 
MEACNES, Wammoiell IES. os can echowesvncsecocbongoddeocosonusapn Rosaster 

BB. Abactinal plates of disk very large, more or less conspicuously ele- 
vated; papulae in irregular scattered groups, often of ro or 
more: 

Large abactinal plates markedly convex, covered with coarse 
granules and often with low-pointed tubercle at center, but 

without any delimiting series of enlarged spinelets or 
PARENTER Zz ocala eee bee Pate ae. ala Rite es aia anor Oya, ee ree ee er ea Nectriaster 

Large abactinal plates with big, more or less cylindrical tabulae, 
crowned with more or less flattened and often enlarged 
granules, surrounded by a sharply defined circle of short, 
WIG Golmalexs Or Coarse; llOSINRS eyrAVNMMIES, 0 occas occo cb osccoes Nectria 

AA. Superomarginal plates contiguous on long, slender rays............... Nymphaster 

II. Abactinal surface with flat or slightly convex, more or less circular, po- 
lygonal or stellate plates, smooth, granulose, or spiny: 

C. Body not covered by a smooth or granular membrane: 
D. Abactinal plates with upright spines or tubercles of considerable 

size; each marginal, with one or more rigid spines or 
(HUIDSTACES! he Uisl's Guaalnad & Go taatabeh Mammen scch ed Nes Niessen wi ea Calliaster 

DD. No considerable spines on rays or marginals, but some disk plates 
may carry tubercles: 

E. Superomarginals not contiguous, except possibly a few distal 
pairs: 

F. Last marginal in both upper and lower series enlarged; 
abactinal, marginal, and actinal intermediate plates 
smooth, bordered by single series of granules.......... Pentagonaster 

' The record of Gonzaster tessellatus (Lamarck) from ‘Melbourne, Aust.” (H. L. Clark, r909a, 

Bull. Mus. Comp. Zodl., vol. 52, p. 110) is entirely untrustworthy. 
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FF. Not as above: 

G. All plates closely granulated and some at least bearing 
tubercles or spinelets: 

H. No large bivalve pedicellariae on actinal interme- 
diate plates: 

Distal inferomarginals not extending out con- 
spicuously beyond superomarginals; porifer- 
ous areas not covered by coarse, flat, po- 
lyconaliveranul cs are ees Goniodiscaster 

Distal inferomarginals projecting conspicuously 
beyond superomarginals; poriferous areas 
closely covered with coarse, flat, polygonal 
STAM UL SS yi cas coseees rede s Me aL ee eR ew ne ee Styphlaster 

HH. Actinal intermediate plates with large bivalve pedi- 
Cellaniaerassinwd 72) Cr Can nanan Pseudogoniodiscaster 

CG Abactinalgplatesssmoothssateleastacen tral yaa taney Tosia 

EE. Superomarginals contiguous on long, slender rays................. Iconaster 

CC. Body covered by membrane obscuring outlines of underlying plates: 

J. Granules on body surface minute, well spaced, or wanting: 
Granules numerous but minute and well spaced................. Anthenoides 

Granuleshwantinesornsmeanhyasomespeciallyaactinall lyn sen Ogmaster 

JJ. Granules on body surface very numerous, flat and crowded, form- 

INS EGEeNse MSI OOt NM COA CIN Cora ener tie eis enn Stellaster 

III. Abactinal skeleton stellate-reticulate, overlaid by thick skin, obscuring 

plate outlines; marginal plates heavy, beset with large granules; 

actinal plates with coarse granules and huge bivalved pedicellariae: 
K. Dorsal surface and marginal plates closely covered with coat of flat- 

topped polygonal granules; some (often many) abactinal plates 

with large, smooth tubercle, which may however be replaced by 

a7 shiulaye lout gmalllerr Gronwclac! (MO@TCIES. os c50cccccccccbsccc sous: Anthaster 

KK. Not as above: 

L. Superomarginal plates of interbrachial arcs with 1-3 spines on 

outer margin; many actinal intermediate plates with tuft of 

spines instead of usual pedicellariae; only 3 adambulacral 

SJOWNES IN IOAN TOMES, ccocccescodaacdobobososcovsoccoaes Pseudanthenea 

LL. Superomarginal plates with granules or tubercles or both, but no 

spines; no spines on actinal intermediate plates; more than 

3 adambulacral spines in furrow series: 

M. Only 2 series of adambulacral spines; outer end of adam- 
bulacral plates bare and smooth (except on distal third 

of arm in some Pseudoreasters) : 

Some aboral plates, often many, particularly in carinal 

series, with big hemispherical tubercles, 2-6 mm. in 

diameter; superomarginal plates more or less vertical 

with numerous coarse granules, upper end not forming 

CONGOCWOUS PEIAE Oe alooill WARES, .s.500cb0000ne000008 Pseudoreaster 

Tubercles on aboral surface much less conspicuous, usually 

not 2 mm. in diameter; superomarginal plates with 

upper half bare and smooth, forming marginal border 

for aboral surface, with few (often only 2 or 3) small 
tubercles or coarse granules on lower half............ Gymnanthenea 

MOM Achialmlacrall Gores WM al WAGE 3 GATES. oo oc cccccccnseecooe0vese Anthenea 
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MEDIASTER 

Stimpson, 1857. Boston Jour. Nat. Hist., vol. 6, p. 530. 

Genotype: Mediaster aequalis Stimpson, 1857, p. 530. 

This is a widely distributed genus occurring in shallow or moderately deep 
water, chiefly in the northern hemisphere, but 1 species occurs in South Africa, 
r in New Zealand, and 3 are Australian. These latter may be distinguished thus: 

KEY To THE SPECIES OF MEDIASTER 

A. Paxillae small and very numerous, with few granules (1-7) and mar- 
ginal series on each, 1 granule often replaced by low, 2-jawed pedi- 
cellaria; rays very broad at base, tapering rapidly to nearly cylin- 
Chica lati Dae eer anemone tea enti tatu. nemuE Nara Mtana Ate a oie a australiensis 

AA. Paxillae relatively few, with coarse granules and no pedicellariae; rays 
not so broad at base, but flat and rather wide near tip: 

Interradial superomarginals narrow (i.e., short), much wider than 

long; paxillae covered with numerous crowded granules and 
dlenclkar moansinell GoUNAlaD. oc accccecceos goed oo cs oaveupeoenesouer boardmam 

Interradial superomarginals broad, length and breadth nearly equal; 
paxillae with few coarse, spaced granules and a marginal series of 
thickastruncatersmineletsi yes weary va en MUNG On Ip PE cca praestans 

Mediaster australiensis 

lnk, Lk. Ghd, nono, “Wackeayour” meat, fo. 303 OL ©, eR Mm, Qs 

This fine sea star was taken by the “Endeavour” at three stations in Bass Strait 
and Tasmanian waters in 40-70 fms., but apparently has not been met with since. 
The attenuate arms and numerous paxillae are very distinctive. 

Mediaster boardmani 

Pseudarchaster boardmani Livingstone, 1934. Rec. Australian Mus., vol. 19, no. 3, p. 1773 
pl. 18, figs. 7-11. . 

This species is based on 4 specimens from off the coast of New South Wales 
in 75-90 fms., and apparently has not been taken since. Neither in the description 
nor in the figures of Livingstone is there any indication of the unpaired median 
tooth at the inner end of the oral plates which is characteristic of Pseudarchaster, 
and consequently it seems best to transfer the species to Mediaster; I have, however, 

never seen a specimen. Livingstone’s description, including an account of the color 
in life, is most valuable. 

Mediaster praestans 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 22; pl. 6. 

A single specimen, with R scarcely 30 mm., taken off the Queensland coast, 
on the Great Barrier Reef, near Cairns, is the sole representative of this species 
yet known. The character of the paxillae distinguishes it from the preceding species. 
The color in life is not indicated. 
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ROSASTER 

E. Perrier, 1884. Stell. “Travailleur” et “Talisman,” p. 386. 

Genotype: Pentagonaster alexandri Perrier, 1881, p. 22. 

Although based on a West Indian sea star, this genus is characteristic of the 
East Indian area, where half a dozen species occur. One of these enters the north- 
ern part of the Australian area. 

Rosaster symbolicus 

Nymphaster symbolicus Sladen, 1889. “Challenger” Ast., p. 297; pl. 50, figs. 1, 2. 
Rosaster symbolicus Fisher, 1913. Proc. U. S. Nat. Mus., vol. 43, p. 630. 

As this species was taken by the “Challenger” at her station 188 near the 
western end of Torres Strait, in 28 fms., it must be included here, though the 

type locality is in the Philippines and the “Albatross” took it there twice. In 
the type specimen, R = 85 mm. and the color is given as “yellowish-white.” 

NECTRIASTER,' gen. nov. 

Genotype: Mediaster monacanthus H. L. Clark, 1916, p. 41. 

In the original description of this remarkable sea star, I suggested that it might 
be made the type of a new genus, intermediate between Nectria and Meduzaster. In 
1917, Fisher said he thought it belonged “unquestionably to Nectria.” In 1925, 
however, Mortensen expressed his doubt of the wisdom of including monacanthus 
in Nectria and thought it better to make it “the type of a new genus between 
Mediaster and Nectria.” On further study of the available material, Mortensen’s 
opinion seems well justified, for the species does not fit well in either of the related 
genera. Accordingly, the following diagnosis of the genus is proposed: A group of 

Goniasteridae having the general character of Mediaster and Nectria but dis- 
tinguished from both by the large convex but not tabulate abactinal plates, which 
lack any delimiting series of spinelets or enlarged granules. The interbrachial septa 
are markedly calcified and the papulae are in irregularly diffuse groups of from 
6 to 18. 

Nectriaster monacanthus 

Mediaster monacanthus H. L. Clark, 1916. “Endeavour” rept., p. 41; pl. 10, figs. 1, 2. 

Nectria monacantha Fisher, 1917. Ann. Mag. Nat. Hist., ser. 8, vol. 20, p. 167. 

This very interesting sea star does not seem to have been taken since the 
“Endeavour” obtained 10 specimens in 47-50 fms., 6 miles east of Cape Hawke, 
New South Wales. Therefore nothing is yet known as to the color or appearance 
in life, or the geographical or bathymetrical distribution. It grows to a large 
size, with R = 100-110 mm., and the rich brown color of dry specimens suggests 
that the color in life is a deep red. 

1 The name indicates the intermediate position between Medzaster and Nectria. 
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NECTRIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 287. 

Genotype: Asterias ocellifera Lamarck, 1816, vol. 2, p. 553 (by dap. cal., oculifera). 

This characteristically Australian genus occurs along the southern coast of the 
continent from New South Wales to Western Australia, but neither the geo- 
graphical nor the bathymetrical limits of its range are known. No records north 
of 38° seem to be known from the coast of New South Wales, but on the coast 
of Western Australia, Nectria has been taken between Fremantle and Geraldton, 

apparently at about 30°. The bathymetrical records are equally hazy, ranging from 
30 to 120 fms. Probably, however, it occurs in much less than 30 fms. Mortensen 
(1925, p. 291) has recorded Nectria from New Zealand, a single specimen in the 
Otago Museum, found at Gisborne, representing an endemic species. Sladen 
(1889, p. 318) reports a specimen of Nectria from Cicia Island, Fiji, but this record 
needs confirmation, as it is not altogether unlikely that the single individual was 
brought to Fiji from Australia by a curio-loving sailor or traveler. The 4 Australian 
species of Nectria are easily distinguished by the following characters: 

KEY TO THE SPECIES OF NECTRIA 

A. Furrow spines of adambulacral armature 2 to 4, usually 3; no con- 
spicuous pedicellariae on actinal plates near mouth: 

B. Disk large, R = 2.5-3r or br; rays wide at base, tapering rapidly to 
tip; actinal plates with rounded or somewhat polygonal gran- 
ules, not usually so crowded but that the series of actinal inter- 
mediate plates are easily seen: 

Dorsal tabulae with rounded or polygonal granules, often 
Crow Gecasmanreinalgonesmtinickanno tetatten cd anny Ta tn rere ocellata 

Dorsal tabulae with flat “granules” of very irregular shape and 
size, not at all crowded, marginal ones conspicuously flat and 
scalelike, forming regular, radiating marginal fringe............. ocellifera 

BB. Disk smaller, R = 3.5-a4r or br; rays narrower at base, less taper- 

ing; actinal surface covered with crowded, coarse prismatic 
granules, obscuring series of actinal intermediate plates.......... macrobrachia 

AA. Furrow spines 5 or 6; conspicuous pedicellariae on first series of actinal 
intermediate plates proximally; dorsal tabulae covered by large, 
closely appressed granules of which 1 to 6 at center are much the 
laveerete: (2 faating, GVONORS) oS beak vce waatea esr ar ene es at ae ae multispina 

Nectria ocellata 

E. Perrier, 1876. Arch. zool. exp., vol. 5, p. 4. 
Sladen, 1889. “Challenger” Ast., pl. 55 (as N. ocellifera). 

A re-examination of the literature and of all available specimens increases the 
conviction that Perrier was right in distinguishing the Nectria of southeastern Aus- 
tralia from that of the southwestern coast. Sladen’s figures show the distinguishing 
dorsal paxillae admirably. So far as is now known, the range of ocellata is from 
the eastern coast of Tasmania to the western end of the Great Australian Bight 
in 30-120 fms. It is the largest species ‘of the genus, with R = 120-130 mm. The 
color in life has been recorded but once; D. L. Serventy says (on label) that the 
2 westernmost specimens (120° 22’ 15” E.) were “chestnut-orange.” 

\ 
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Nectria ocellifera 

Asterias ocellifera Lamarck, 1816. Anim. sans vert., vol. 2, p. 553. 
OMncere, mss Ll i 

Nectria oculifera (lap. cal.) Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 287. 
Nectria ocellifera Gray, 1866. Syn. sp. starfish, p. 15. 

Perrier (1876) discovered and demonstrated that Lamarck’s species was not 
the common Nectria of southeastern Australia, but a smaller and less common 

species of Western Australia. According to Perrier, this sea star is figured by 
Oudart, 1815, plate 1, but it has not been possible to verify this, as Oudart’s plate 
is not available in Cambridge. Lamarck says that Le Sueur assured him that 
in life the specimen was “un bon rouge.” So far as available specimens show, 
ocellifera does not reach so large a size as ocellata, the largest west-coast specimen 
having R = 83 mm. The only known locality for ocellifera is the indefinite “‘be- 
tween Fremantle and Geraldton, W. A., 60-100 fms.” The label also says “color, 
orange.” 

Nectria macrobrachia 

H. L. Clark, 1923¢. Jour. Linn. Soc. (Zool.), vol. 35, p. 236; pl. 13, figs. 5, 6. 

This species is known only from 2 specimens taken at Pelsart Island, in Houtman’s 
Abrolhos, Western Australia, at an unrecorded depth. The larger has R = 60 mm. 
There are no notes on the color in life. 

Nectria multispina 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 375; figs. 1114, 0. 

This species is a little better known than the preceding, but data are lacking for 
the types. They were taken by Verco in his extensive dredging for mollusks, and 
hence are almost surely from either Spencer or St. Vincent Gulf, South Australia, 
at an unrecorded depth. The largest of the 4 specimens has R = 80-85 mm. The 
only other specimen known has R = 75 mm. It is “one of many” found in 
“drift on the sand beach at Middleton Beach,” near Albany, Western Australia, 
“about Christmas, 1929,” by E. W. Bennett. When it was collected the color was 
“orange” below and “red” above. Evidently the ranges of ocellata and multispina 
overlap on the southern coast of Western Australia. 

NYMPHASTER 

Sladen, 1885. “Challenger” Exped. narrative, vol. 1, pt. 2, p. 612 (no species designated). 
1889. “Challenger” Ast., p. 294. 

Genotype: Nymphaster protentus Sladen, 1889, p. 303. Type designated by Fisher, 
LOL DAR LOSe 

This widespread deep-water genus has been found twice in Australian seas, 
but it is apparently only on the outer edge of that fauna. The 2 species are evi- 
dently much alike, but may be distinguished thus: 

Rays long and slender, R = about 4r; superomarginals short and numerous, 
30-40, about 10 on each side of disk; numerous pedicellariae................. moebu 
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Rays shorter and wider, R = about 3r; superomarginals longer, flatter, and 
fewer, about 20, only 8 on each side of disk; no pedicellariae.............. pentagonus 

Nymphaster moebii 

Pentagonaster (Dorigona) moebu Studer, 1884. “Gazelle” Ast., p. 35. 
Nymphaster moebi Sladen, 1889. “Challenger” Ast., p. 869. 

Macan, 1938. John Murray Exped. Ast., p. 375; pl. 4. 

Studer’s species was discovered by the “Gazelle” in 195 fms. of water off the 
northwestern coast of Australia. The color in life was clear orange above and 
white below. According to Macan (1938), the species reaches a large size (R = 112 
mm.) and is very variable in details of structure. It is common in the Zanzibar 
area and occurs also in the Gulf of Aden and in the Maldives. The “Siboga” 
met with moebi twice (Déderlein, 1924) in the East Indies, but the “Albatross” 
did not find it in the Philippines (Fisher, 1919). 

Nymphaster pentagonus 

Isl, IL, Clas, ro, “Wincleayoure” meet. (D. 358 jo, ©. 

This sea star is still known only from the unique holotype in the Australian 
Museum, which was taken in 250-450 fms. in the Great Australian Bight, south 
of the boundary between South and Western Australia. It is extraordinary that 
the genus should occur there, as it is not elsewhere known south of 20° S. lat. The 
type has R = about 60 mm. (all the arms are broken) and gives no hint as to 
the color in life. 

CALLIASTER 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 280. 

Genotype: Calliaster childreni Gray, 1840, p. 280. 

The 2 Australian species of this Indo-Pacific genus are so unlike in general 
appearance that one hesitates to call them congeneric, but as each was based on 
a single specimen, it seems best to await more material before attempting to dis- 
cuss their relationship. Moreover, one is the largest Calliaster as yet described, 
and the other is scarcely one-fourth as large. The two may be easily distinguished 
thus: 

Superomarginal plates very large, contiguous for nearly whole length of ray, 
each one smooth and bearing only a single huge, pointed spine.......... erucaradiatus 

Superomarginal plates relatively small, not contiguous, each bearing granules 
and a rather conspicuous blunt spine, diminishing distally................... spinosus 

Calliaster erucaradiatus 

Livingstone, 1936. Rec. Australian Mus., vol. 19, p. 383; pl. 27. 

The single specimen on which this species rests was taken “about 11 miles off 
Crowdy Head, N. S. W., bearing north by west, 50 fms.,’ by Captain K. Moller 
of the trawler “Ben Bow,” in September 1935. As R = only 34 mm., it probably 
is not adult, but the general stoutness of the plates indicates maturity. The speci- 
men is no. J5996 in the Australian Museum. 
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Calliaster spinosus 

He Clark ro16s) Endeavour rept. p-44pls ie 

The unique holotype of this species, in the Australian Museum, has R = 140 mm. 
and hence is 4 times the size of the preceding. It was taken on the eastern slope 
of Bass Strait in 80-200 fms. The dry specimen is pale yellowish brown, but 
nothing is recorded as to the color in life. 

PENTAGONASTER 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 280. 

Genotype: Pentagonaster pulchellus Gray, 1840, p. 280. 

There is no more elastic name among sea stars (save Asterias) than Pentagonaster, 
first introduced by Linck (1733) for 2 species and used a hundred and fifty years 
later by Sladen (1889) for 49 species, with one of Linck’s species as the type. 
This action of Sladen is of purely historic interest, since modern zoology does 
not accept pre-Linnaean names. The first post-Linnaean writer to use the name 
was Gray (1840), who included only the single species pulchellus, but later (1866) 
with his usual keen systematic sense added 2 congeneric species. E. Perrier (1875), 
however, with his lack of systematic sense, adopted the name Pentagonaster of 
Linck and included under it 8 of Gray’s genera, listing 27 species. Sladen followed 
his lead, although he rearranged some of the related genera. Verrill (1899) 
and Fisher (1911) have straightened the matter out, and the use of Pentagonaster 
is now restricted to the New Zealand and Australian sea stars typified by P. 
pulchellus Gray. There has been some doubt as to the number of species known 
from Australia, since Perrier and Sladen both treat Gray’s Astrogonium inaequale 
as a Pentagonaster and Sladen records it as from Endeavour River, northern Queens- 

land. It seems improbable that Gray would have failed to call his species a 
Pentagonaster if it were really congeneric with pulchellus, and his description does 
not conform to the generic diagnosis. The species had best be ignored until fur- 
ther material is discovered. Only 2 species therefore are included here, and are 
to be distinguished thus: 

Rays more or less tapering to blunt point; when R = 35 mm. or more, there 
are 5 (or more) superomarginals and 7 (or 6) inferomarginals on each 
SIG@v OF <Ca cher ay je eae aeterercd eee aN eat RN RY dtibent 

Rays expanded at tip, distalmost superomarginal (of which there are 4 or 
Onhy 3) wear letguee inixomengamalls 5 (Oe O)acnsccecccoocdceevvasevccee crassimanus 

Pentagonaster dubeni 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 79. 

1866. Syn. sp. starfish, p. 11; pl. 3, fig. 2. 

There seems to be no room for question that this is the common Pentagonaster 
of southeastern Australia. Gray gives “Western Australia” as the place whence 
his specimen came; but since he gives “China” as the locality for his species 
pulchellus, and we now know it must have come from New Zealand, it is justi- 
fiable to believe that the type of diéibeni came from southeastern, and not western, 
Australia. 
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Under a stone in Watson’s Bay, Port Jackson, a specimen was found August 25, 
1913, which was conspicuous for its lovely coloration; the ground color was a 
bright vermilion red, but the plates were all outlined in milk white in sharp 
contrast. There is apparently no published statement concerning the color in life. 
The largest reported specimen has R = 67 mm., with 8 superomarginals on each 
side of each ray (see H. L. Clark, 1928, p. 380). The limits of the range of this 
species are not known; it certainly occurs in Port Jackson, New South Wales, 

and in St. Vincent Gulf, South Australia, but how far north or west it may go 
we have no information, nor are there any Tasmanian records. Specimens re- 
ported from Western Australia (H. L. Clark, 1938, for example) should be re- 
ferred to the following species. 

| Pentagonaster crassimanus 

Astrogonium crassimanum Mobius, 1859. Neue Seesterne, p. 8; pl. 2, figs. 1, 2. 

Pentagonaster abnormalis Gray, 1866. Syn. sp. starfish, p. 11; pl. 8, figs. 1, 2. 
Astrogonium crassissimum Gray, 1866. Syn. sp. starfish, p. 11. 
Pentagonaster stibarus H. L. Clark, 1914. Rec. W. Australian Mus., eats Hy (Do HOS fol, iy. 
Pentagonaster diibem H. L. Clark, 1938. Mem. Mus. Comp. Zodl., val 55, p- 79. 

Mortensen (1925) first suggested that stibarus was identical with crassimanus. 
The collecting of Western Australian material in 1929 and study of all the now 
available specimens of Pentagonaster proves he is probably correct. The chief de- 
batable point is whether crassimanus is really distinct from dibem. It is quite pos- 
sible that material collected between Fremantle and Albany, Western Australia, 
would show that the two forms intergrade. Indeed, large series of specimens from 
any area might show the same thing. But in the absence of such material, it may 
be well to keep the two forms separate. That Mobius says his specimen was from 
“Ostindien” cannot be considered an insuperable difficulty, for there is plenty of 
evidence that in the first half of the nineteenth century, the terms India, China, 

East Indies, and Australia were very ill defined and vaguely used. No sea star 
similar to Pentagonaster is known from the East Indian region, in spite of all 
the collecting done in recent years by the “Investigator,” “Siboga,” and “Albatross.” 
There can be little doubt that Mobius’ type was from Australia, and apparently it 
was from the Swan River region. 

One of the best reasons for keeping crassimanus distinct from débeni is that the 
young are so different. In a specimen of crassimanus 17-18 mm. across, there are 
rather more than 40 dorsal plates and 20 relatively very large superomarginals, be- 
sides 5 plump terminals. But in a specimen of dében: of the same size, there 
are more than 100 dorsal plates (many very small) and 40 superomarginals, 
besides 5 relatively wide terminals. Only 1 example of each species as small as this 
is available, but it is hard to doubt that they show real specific differences. 

So far as color notes are available, the western species, crass1manus, tends to be 

orange rather than red, but it is doubtful how reliable a character this is, for 
of 4 specimens taken at Point Peron, Western Australia, in October 1929, 1 was 
vermilion and 1 a deeper red. 

The range of crassimanus is quite unknown. It seems to be common at Point 
Peron, Western Australia, in water near low-tide mark, under stones. It is ap- 
parently not rare at the Abrolhos Islands in similar situations, but it has also 
been taken in 40-100 fms. between Fremantle and Geraldton. Presumably it 
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will be found farther south and possibly north to Shark Bay, but whether it 
reaches the region of Albany needs demonstrating. 

GONIODISCASTER 

H. L. Clark, 19094. Bull. Mus. Comp. Zodl., vol. 52, no. 7, p. 110. 

Genotype: Asterias pleyadella Lamarck, 1816, vol. 2, p. 553. 

This is one of the most characteristic genera of the sea stars in the Australian 
fauna, for although it occurs in the East Indies and Philippines, it is along the 
tropical coast of Australia that it shows its greatest abundance and diversity. The 
colors in life are, so far as known, striking, and several species must be ranked 

among the most beautiful of sea stars. The 8 Australian species may be distinguished 
as follows: 

KEY TO THE SPECIES OF GONIODISCASTER 

A. Primary radial plates each with a stout, pointed tubercle, relatively big: 
Arms relatively wide nearly to rounded tip; R = 2.5r or less............ pleyadella 
MBinS jnsAy Grenhy CO loli HOS IN SS DGle OP WHORE. so 00c0cccc00c000cc% integer 

AA. Primary radial plates with no single large tubercle: 
B. Arms relatively long, tapering evenly to tip; R = 2.5-3.5r: 

Dorsal surface rough, with many coarse granules and pointed 
tubercles; R scarcely 3br 

Dorsalusuctacesmoresinelysoranulated eRe—io'5 0 lai eee coppingert 
BB. Arms shorter, relatively wider distally, and blunter; R less than 2.5r, 

usually nearer 2: 
C. Dorsal plates with coarse granules and small, pointed tubercles; 

small pedicellariae not excessively numerous: 
D. Superomarginals very short and wide, forming much of 

dorsal surface of ray: 
Aboral surface bluish gray, with marginal plates and 

coarsest granules and tubercles bright brick red.......... acanthodes 
Disk and arm bases clear gray; remainder of arms bright 

TOSCNTER Riise inet AMR te UE NN RAINY leh, ese ap an ae bicolor 
DD. Superomarginals about as long as wide, not forming much of 

dorsalsurface jobArayin yy cack yy seen ee ee re ee seriatus 
CC. Dorsal plates without coarse granules and pointed tubercles but 

Witin Weny Minos Soll! jpachoaleriMAS, oo ..0ccs5000008s0000" foraminatus 

Goniodiscaster pleyadella 

Asterias pleyadella Lamarck, 1816. Anim. sans vert., vol. 2, p. 553. 
Goniodiscus pleyadella Doderlein, 18964. Semon’s Ast., 72 Jena Denkschr., vol. 8, p. 308; 

pl. 18, figs. 34-34f. 
Goniodiscaster pleyadella H. L. Clark, 1909a. Bull. Mus. Comp. Zodl., vol. 52, no. 7, p. 110. 

This does not seem to be a very common sea star, for on none of my three 
visits to tropical Australia was a specimen taken, nor did the Great Barrier Reef 
Expedition find it. The “Alert,’ however, took specimens in Torres Strait, in 
3-5 fms., which Bell (1884) described as a new species, Pentagonaster validus. 
Semon also obtained specimens in Torres Strait, 3 small individuals at Thursday 
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Island, which Doderlein (18962) recognized as Lamarck’s species. The largest 
of these Torres Strait specimens had R = 72 mm. No notes on the color in life 
are recorded. 

Goniodiscaster integer 

Livingstone, 1931@. Rec. Australian Mus., vol. 18, p. 135; pls. 17-19. 

This seems to be a typical Barrier Reef species, having been taken at Lindeman 
Island, in Port Curtis, and near Peel Island, Moreton Bay. The largest individual 

has R = 99 mm., but most of those so far taken are much smaller, the smallest 
having R = 18 mm. Nothing has been recorded as to color. 

Goniodiscaster australiae 

Tortonese, 1935. Bull. Mus. zool. Univ. Torino, vol. 45, ser. 3, no. 60, p. 3; pi. I. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 80; pl. 8, fig. 2 (colored). 

This is one of the most beautiful sea stars in the rich marine fauna of north- 
western Australia, and is by no means rare in the vicinity of Broome in water 
5-18 fms. deep. The single dry specimen on which Tortonese based the species 
was collected by the Italian vessel “Calabria” in “Australia occidentale”; whether this 
means in the vicinity of Broome is not determinable. All the material of the Museum 
of Comparative Zoology is from that area. The smallest specimens are not notably 
different from the adults in color or form, but the largest have the disk more 
elevated and the arm bases wider. The beautiful diversity in color (deep rose 
pink, with or without more or less grass green or light gray or blackish) does 
not seem to be associated with size, though it may be with age or sex. 

Goniodiscaster coppingeri 

Pentagonaster coppingeri Bell, 1884. “Alert” rept., p. 128. 

Goniodiscaster coppingert H. L. Clark, t909@. Bull. Mus. Comp. Zool., vol. 52, no. 7, p. 110. 
1Opu, len, lores Certs, ol, 23, inex, um, 2, 

This species seems to be confined to the northern end of the Barrier Reef, the 
northern coast of Queensland, and the eastern coast of the Northern Territory. 
It occurs as far south as Port Curtis and as far west as Cape Bedwell, Northern 
Territory, but we did not find it near Darwin. The specimen taken at Cape 
Bedwell was found in the sand near low-water mark by Melbourne Ward, who 
kindly presented it to the Museum of Comparative Zoology. It is the largest speci- 
men yet reported, having R = 93 mm. and r = 26. The color above is much like 
that of Bell’s larger specimen, “slate,’ not at all red like the specimen from 
Adolphus Island, nor deep yellow-brown like those from Lindeman Island. The 
lower surface is light olive brown, very different from any other specimen seen. 
Information on the color in life is much to be desired. 

Goniodiscaster acanthodes 

Jal IL Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 84; pl. 5, fig. 2 (colored). 

No further information is available concerning this lovely species from Broome. 

7 
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Goniodiscaster bicolor 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 87; pl. 5, fig. 1 (colored). 

No further data are available than those given with the original description. It is 
greatly to be regretted that the striking colors of life are so fugacious, the original 
specimens are now only light yellowish brown. 

Goniodiscaster seriatus 

Goniodiscus seriatus Miller and Troschel, 1843. Arch. f. Naturgesch., vol. 9, no. 1, p. 117. 

Goniodiscaster seriatus Doderlein, 1935. “Siboga” Ast.: Oreasteridae, p. 80; pl. 20, fig. 5; 
pl. 21, figs. 4, 4a. 

This species is the least known of the Australian Goniodiscasters, not having 
been taken in recent years. The type has R = 78 mm., and a paratype, also in 
Berlin, is only half as large. No other specimens are extant apparently, but 
Déderlein thinks that the 2 young Goniodiscasters on which Gray (1847) based 
his Pentaceros granulosus probably represented this species. Possibly these specimens 
are in the British Museum, but Sladen (1889) does not seem to have seen them. 
They were said to be from Western Australia, whereas the types are recorded as 
from “Studwest-Australien.” 

Goniodiscaster foraminatus 

Goniodiscus foraminatus Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 415. 

Goniodiscaster foraminatus Doderlein, 1935. “Siboga’” Ast.: Oreasteridae, p. 79; pl. 20, 
fig. 6; pl. 21, figs. 5-50. 

This species is based on a series of specimens from Shark Bay, Western Australia, 
7-11 fms. They ranged in size from R = 34 mm. to R = 69 mm. The only 
other specimen as yet known is no. go18 in the Western Australian Museum, 

R = 35 mm., taken off Garden Island, near Fremantle, Western Australia. This 

individual is undoubtedly young, and the specific characters are not very convincingly 
developed. 

STYPHLASTER 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 88. 

Genotype: Styphlaster notabilis H. L. Clark, 1938, p. 88. 

This is a very well marked genus so far as can be determined from a single 
specimen, but its relationship to Goniodiscaster is fairly obvious. 

Styphlaster notabilis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 89; pl. 17, figs. 3, 4. 

A full account of the unique holotype, which was dredged at Broome, and of the 
circumstances under which it was taken, was given in the original description of the 
species. 
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PSEUDOGONIODISCASTER 

Livingstone, 1930. Rec. Australian Mus., vol. 18, no. 1, p. 15. 

Genotype: Pseudogoniodiscaster wardi Livingstone, 1930, p. 16. 

This is a very striking genus, actinally like Anthenea but abactinally very dif- 
ferent. Its relationship with Goniodiscaster is not so obvious, but on the whole 
it is nearer to this genus than to the Antheneinae. It is monotypic. 

Pseudogoniodiscaster wardi 

Livingstone, 1930. Rec. Australian Mus., vol. 18, no. 1, p. 16; pl. 4, figs. 1, 2; pl. 5, figs. 1-3. 

It is interesting to know that such novelties as this are still to be found on the 

Queensland coast. Nothing is known as to the distribution. The unique type, 
with R = 77 mm., was taken by Melbourne Ward, among “weeds,” at Rat Island, 
near Curtis Island, Port Curtis, Queensland. Aborally the color was a dark green, 

like the “weeds” among which it was found. 

TOSIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 281. 

Genotype: Tosta australis Gray, 1840, p. 281. 

This is a typical genus of southern Australia, occurring as far north on the eastern 
coast as the ‘Capmnicoms Islets (23° 27’ S.), but on the western not known to occur 
north of 30°. It is as yet unknown from New South Wales, although well known 
from Tasmania. The South African Tosta tuberculata is not closely related to the 
Australian Tosias, and is better placed in a separate genus. Livingstone (19322) 
has made a careful study of the Australian Tosias, recognizing 4 species and a 
variety. His conclusions are adopted here. The species grandis and rubra of Gray, 
and Astrogonium nobile and ornatum of Miller and Troschel, are probably based 
on variants of the species australis and aurata. ‘The following key is adapted from 
Livingstone: 

KEY TO THE SPECIES OF ToOSIA 

A. Terminal plate small and inconspicuous: 

B. Superomarginal plates 6—8 on each side of the more or less pentag- 

onal body: 

C. Interbrachial arcs rounded, R = 1.5r or less; no actinal pedicel- 

lariae: 

Abactinal and superomarginal plates not markedly convex.......... australis 

Abactinal plates and especially superomarginals more or less 

CONV Xam ase re TO tre thar MUO RGAE la nita ny Sine Al Bee ia NY australis forma 

astrologorum 

CC. Interbrachial arcs comparatively acute, R = 1.6-1.9r; minute 

aciitalmpedicellaniaemmeney yee dy rene chemo EEA Gs ig yl yd te ce: tubercularis 

118, Quoperomaretnall joes moO) Gin CAEN GES, 554600000 vcccvocnssdaced0bu500~ aurata 

AA. Terminal plate large, as big as or bigger than any superomarginal.. .queenslandensis 
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Tosia australis 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 28r. 
Livingstone, 1932¢. Rec. Australian Mus., vol. 18, no. 7, p. 375; pl. 43, figs. I, 2, 10-13; 

pl. 44, fig. 6. 

This is the commonest and most wide-ranging member of the genus, having been 
taken at many places from King Island and Hobart, Tasmania, on the east to 
Fremantle, Western Australia, on the west. Most specimens are so nearly pentagonal 
that it is natural to say, in speaking of their size, that the largest specimens are 
70-72 mm. across. In life, the color ranges from “deep brown, variegated with 
fawn color above, cream-color variegated with brown below” to “dark gray variegated 
with a light bluish gray.” Although inert in habit, these curious sea stars are capable 
of no little activity and may be found climbing wharf piles. 

The forma astrologorum is an extreme morphological variant which is easily 
recognized but occurs with the typical form and has not become sufficiently differ- 
entiated from it to warrant being given varietal status. It may be found wherever 
australis occurs. For a more detailed discussion of australis and forma astrologorum 

see H. L. Clark, 1938, pages 381-384. 

Tosia tubercularis 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 81. 
Livingstone, 1932a. Rec. Australian Mus., vol. 18, no. 7, p. 378; pl. 44, figs. 1, 2, 7. 

This is apparently either a rare or a local species, of which I have never seen 
a specimen. Livingstone’s account indicates its occurrence on the coast of Victoria, 
but the type locality was “Swan River” (ie., Western Australia). Gray’s figures 
(1866, pl. 16, figs. 4, 4a) indicate that R = 30 mm., whereas Livingstone’s spect- 
mens were all much smaller, the largest having R = 23.5 mm. Probably tubercu- 
laris is a form of australis of the same rank as astrologorum. 

Tosia aurata 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 80. 
Livingstone, 1932a. Rec. Australian Mus., vol. 18, no. 7, p. 377; pl. 43, figs. 3-9; pl. 44, fig. 8. 

Though Livingstone’s account and figures amply validate this species, which 
ranges from Hobart to Fremantle, the ratio of R to r shows considerable diversity. 
Thus, a specimen from Victoria in the Museum of Comparative Zoology has 
R = 60 mm. and r = 39, hence R = 1.5r; a second Victorian specimen has R = 63 
mm. and r = only 34, so R = r.gr. Specimens collected in Ralph Bay, Hobart, 
Tasmania were, in life, variegated brown and fawn color above, grayish fawn 

color and brown below. 

Tosia queenslandensis 

Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, p. 243; pl. 5, figs. 1, 2, 7. 

The relationship of this ‘sea star is still in doubt, for its geographical isolation 

(Capricorn and Low Isles, Queensland) and its color in life (crimson) set it 

apart from all the other Tosias, and the color suggests Pentagonaster diibeni. The 

2 
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original specimens (holotype and 2 paratypes) are all small (R only 17 mm. or 
less) and probably immature. When larger specimens are obtained, it is not im- 
possible that a new genus will be desirable. 

| ICONASTER 

| Sladen, 1889. “Challenger” Ast., p. 261. 

Genotype: Astrogonium longimanum Mobius, 1859, p. 7. 

Whether this genus is monotypic or not depends on whether we use Fisher’s 
(1919) name Glyphodiscus as a generic or subgeneric name. Bell’s (1909) species, 
gardinert, belongs in Nymphaster, according to Fisher (1919), but the latter’s 
Glyphodiscus perierctus looks so much like Astroceramus, it is hard to call it an 
Iconaster. It is not unreasonable, therefore, to consider longimanus the only known 
species of [conaster. 

Iconaster longimanus 

Astrogonium longimanum Mobius, 1859. Neue Seesterne, p. 7. 

Iconaster longimanus Sladen, 1889. “Challenger” Ast., p. 261. 
eS . Wishes, nor, Bull, noo Wl. Se INee, MWe, [D, BORs OL Fier BE fol, WOA, ions, 3, 

\ . This is an apparently uncommon but rather widely distributed East Indian sea 
i star, ranging as far south on the Australian coast as Percy Isles, Queensland, and 
| as far west as Broome, Western.,Australia. The “Siboga” met ‘with it at only 
| P. three widely separated places, and the “Albatross” took it but once in the Philip- 
Ga pines. The largest reported specimen has R = 110 mm. The color in life is light 

CRANE MOTE -brown, with the interradial areas reddish brown; on the upper side of each 
Vs ‘arm are two parallel cream-white lines. 
| 
ry ANTHENOIDES 

E. Perrier, 1881. Bull. Mus. Comp. Zool., vol. 9, p. 23. 

Genotype: Anthenoides peirce: Perrier, 1881, p. 23. 

This genus, originally monotypic, now contains no fewer than 9 supposedly dis- 
tinct species. The genotype is a West Indian sea star, but all its congeners are 
from the Indo-Pacific region, the range extending from Natal to Hawaii. It is 
not strange, therefore, that a single small species is found on the northwestern coast 
of Australia. | 

Anthenoides dubius 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 91; pl. 17, figs. 5, 6 

There can be little doubt that all the known specimens of this species are im- 
mature, and its actual status is therefore still open to question. The largest speci- 
men has R only 18 mm. All were taken near Broome or in Lagrange Bay, Western 
Australia. The color in life was pale olive gray above, somewhat variegated with 
a darker shade; terminal plates and a band on distal half of arm, darker; lower 

surface pure white. 
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OGMASTER 

von Martens, 1865. Arch. f. Naturgesch., vol. 31, pt. 1, p. 359 (as a subgenus of Gonzaster). 
Sladen, 1889. “Challenger” Ast., p. 261. 

Genotype: Goniodiscus capella Muller and Troschel, 1842, p. 61. 

This monotypic genus has been universally recognized as distinct from its nearest 
relatives, but owing to the scarcity of material its position in the Goniasteridae seems 
to be still debatable. Neither the “Challenger” nor the “Albatross” met with 
Ogmaster in the East Indian region, but the “Siboga” took 3 very young indi- 
viduals near Timor and the Kei Islands, and the “Investigator” found it twice in 
the vicinity of the Andaman Islands. Its occurrence on the coast of Queensland is 
quite unexpected. 

Ogmaster capella 

Goniodiscus capella Muller and Troschel, 1842. Syst. Ast., p. 61. 
Goniaster (Ogmaster) capella von Martens, 1865. Arch. f. Naturgesch., vol. 31, pt. I, p. 359. 
Dorigona reevesit Gray, 1866. Syn. sp. starfish, p. 7; pl. 7, fig. 3 (Dongona, by error). 
Ogmaster capella Sladen, 1889. “Challenger” Ast., p. 261. 

Koehler, rg910. Indian Mus. Ast., pt. 6, p. 79; pl. 3, fig. 12. 

In spite of Gray’s statement that this sea star is “common in boxes of insects 
brought from China and Japan,” it is today one of the rarest of sea stars in museums. 
Goto (1914) says, “The occurrence of this species in Japan is questionable.” There 
are no definite records from China or India, although Déderlein (1935) refers to a 
single specimen from “China.” Leipoldt (1895) reports 3 young specimens from 
Assab, near the southern end of the Red Sea, but the “Mabahiss” (John Murray 
Expedition) failed to find Ogmaster anywhere. The only Australian record is 
that of 5 specimens taken by the “Endeavour,” northeast of the Capricorn group, 
off Port Curtis, Queensland, in 50-75 fms. One of these, now in the Museum of 
Comparative Zoology collection, has R = 42 mm. and reveals well the generic 
characters of a thin, nongranular, naked covering membrane and the total absence 
of marginal spines. The resemblance to Anthenoides is little more evident than 
to Stellaster. The dry specimen is a rather bright yellow-brown, but no information 
is available as to the color in life. 

STELLASTER 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 277. 

Genotype: Stellaster childreni Gray, 1840, p. 278. 

Déderlein’s (1935) extended treatment of this fine genus is unsatisfactory, as he 
designates a half-dozen species and under the sixth lists a dozen named forms. 
This sixth species he calls Asterias equestris Retzius (1820), dividing it into 2 groups, 
the childreni group and the incei group. The type of the genus must be in the 
first group, since he uses Gray’s name, childreni, for it. The other group includes 
the commonest Australian Stellaster, which he fails to define satisfactorily. He also 
fails to see that he has redescribed inspinosus H. L. Clark under the name gibdosus, 
and he has overlooked megaloprepes H. L. Clark—perhaps luckily, as the name 
is a pure synonym of princeps Sladen. 
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The Australian Stellasters do not seem to offer as great difficulties in identifica- 
tion. Besides the 3 well marked species, so striking a feature of the tropical Aus- 
tralian marine fauna, only 1 other need be included here. This is S. squamulosus 
Studer, the type of which Déderlein examined and validates. Perrier’s S. granulosus, 
supposed to be from New South Wales, may well be ignored, as Doderlein was 

~unable to identify it from Perrier’s description, and only S. imcei occurs as far 
south as New South Wales. 

KEY TO THE SPECIES OF STELLASTER 

A. Granules around papulae conspicuously swollen and scalelike........... squamulosus 
AA. Granules around papulae not notably swollen and scalelike: 

B. Many spines on inferomarginal plates; lower surface in life white, 
Witla lenge Gener pumple aren arouUnGl GAOWWN, 6552000000 000000000006 princeps 

BB. Only 1 inferomarginal spine, or none; lower surface not purple and 
white: 

Inferomarginal spine usually present; larger plates of disk flat or 
slightly convex; many abactinal plates carry a_ bluntly 
pointed tubercle; abactinal surface in life brown; no red.............. incel 

Inferomarginal spine commonly wanting; larger plates of disk 
convex or swollen; few, if any, abactinal plates carry tuber- 
cles; abactinal surface and many actinal intermediate plates 
inplifexdecpuoloodenedtrers wee mena sr mre ohms Tce Le a inspinosus 

Stellaster squamulosus 

Studer, 1884. “Gazelle” Ast., p. 33; pl. 4, figs. 6a—c. 

There is no question that the unique holotype of this species, taken off north- 
western Australia in 110 fms., is very young. That it is a young Stellaster princeps 
seems to me quite probable. Studer frequently gives the colors in life of his sea 
stars, but in this case he does not. None of the specimens of princeps in our Broome 
collections are anywhere near small enough to make comparisons with the type of 
squamulosus of any use. 

Stellaster princeps 

Sladen, 1889. “Challenger” Ast., p. 323; pl. 58, figs. 1-3. 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 98; pl. 4 (colored). 
Stellaster megaloprepes H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 141; pl. 18. 

This is the largest and most striking in its appearance of all the Stellasters, and 
well deserves the specific name bestowed on it by Sladen. It occurs only on the 
northern coast of Australia, from Booby Island to Port Hedland, Western Australia. 

Save for the “Challenger” specimen from Booby Island, it has not been found as 
yet east of Broome. It reaches a very large size, with R = 150 mm. and the 
height nearly 40 mm. The coloration (see H. L. Clark, 1938) is correspondingly 
striking. 

Stellaster incei 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 76. 
H. L. Clark, 1916. “Endeavour” rept., p. 47; pl. 12. 

1938. Mem. Mus. Comp. Zodl., vol. 55, p. 94; pl. 2, figs. 1, 2 (colored). 
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The common Stellaster of the Australian coast ranges from northern New South 
Wales, in 18-74 fms., to Lagrange Bay, Western Australia, 5-18 fms.1 Very large 
specimens have R = 75-90 mm., and Bell (1884) reports one with R = 120 mm. 
There is very great diversity in the ratio of R to r and to br, for R may be only 
2r or may exceed 3r. There is an equal diversity in the matter of tubercles on the 
dorsal surface. Usually there are tubercles on the radial plates and often on the 
carinals; in many specimens there are additional tubercles both on disk and on 
rays; rarely they occur on the superomarginal plates also. In many specimens with 
R = 40 mm. or less, and even in some with R = 50-60 mm., tubercles are en- 

tirely wanting. On the whole, the absence of tubercles or their presence and num- 
ber make very untrustworthy specific or varietal characters in this sea star. So 
far as is known, the brown dorsal side is characteristic of zmcei, and the occurrence 

of dusky or nearly black actinolateral plates, particularly in the series adjoining 
the adambulacrals, is a marked specific character even though the number and 
position of such plates is subject to great diversity. 

Stellaster inspinosus 

lal, IL, Cleric, TOO, “LNCANVOUIE” THEDE (Do AIS Ol, 13. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 97; pl. 3 (colored). 

Stellaster gibbosus Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 412. 

Although museum specimens of this Stellaster resemble many representatives 
of the preceding species, the appearance in life is so different that it would be im- 
possible to confuse the two. Déderlein’s types were from Barrow Island and Fre- 
mantle, Western Australia, and those of Clark were taken between Fremantle and 

Geraldton. The striking coloration makes the living specimens easily recognizable, 
but it is fugacious. In size, zmspinosus is equal to incet. 

ANTHASTER 

Déderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 27 (30). 

Genotype: Oreaster valvulatus Miller and Troschel, 1843, p. 115. 

This is a monotypic genus confined to the coasts of southern and southwestern 
Australia, recently rediscovered and redescribed. 

Anthaster valvulatus 

Oreaster valvulatus Muller and Troschel, 1843. Arch. f. Naturgesch., vol. 9, no. I, p. 115. 
Anthaster valvulatus Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, 

p- 27 (30); pl. 3. 
H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 386. 

This notable sea star seems to be fairly common on the South Australian coast, 
having been taken at Kangaroo Island, Althorpe Island, Glenelg, and in St. Vincent 
Gulf. It has not yet been found on the coast east of Encounter Bay, but west- 
ward the range extends to the Western Australian coast in the vicinity of Fremantle. 
Apparently it does not occur along shore or in very shallow water, for Bennett did 

1The record (H. L. Clark, 1925a) from Long Island, the Abrolhos, Western Australia, un- 

doubtedly refers to the following species, znspinosus. 
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not take it either near Albany or at Bunkers Bay, nor did we find it at Bunbury 
or at Fremantle. Moreover, the “Endeavour” did not take any specimens in her 
collecting in the Bight or on the Western Australian coast. The largest reported 
specimen has R = 112 mm., and the smallest has R = 42 mm. The color in life 
is recorded as brick red or violet-red with the lower surface much lighter, salmon 
red along the ambulacra. 

[PSEUDANTHENEA 

Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 26. 

Genotype: Anthenea gray: Perrier, 1876, p. 94. 

This genus rests on a single species known from only a single small specimen (78 mm. 
across), supposed to be in the British Museum. It has not been met with during the past 
sixty-five years, apparently, and the place where it was collected is unknown. Since, how- 
ever, Australia is the home of so many Antheneas and nearly related forms, it is not un- 

reasonable to suppose that the unique type of Anthenea grayi was taken in that region.| 

PSEUDOREASTER 

Verrill, 1899. Trans. Connecticut Acad., vol. 10, pt. 2, p. 148. 

Genotype: Asterias obtusangula Lamarck, 1816, vol. 2, p. 556. 

This is also a monotypic genus characteristic of the northern coast of Western 
Australia. It has rather more the aspect, in life, of an Oreaster than of an Anthenea, 
as the height of the disk may be as much as 0.40R. In preserved specimens (par- 
ticularly if dried) this marked elevation of the disk is commonly lost. 

Pseudoreaster obtusangulus 

Asterias obtusangula Lamarck, 1816. Anim. sans vert., vol. 2, p. 556. 
Pseudoreaster obtusangulus Verrill, 1899. Trans. Connecticut Acad., vol. 10, p. 148. 
Anthenea obtusangula Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, 

p. 48; pl. 4. 
Pseudoreaster obtusangulus H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 104; 

pl. 6 (colored). 

Deéderlein’s (1915) figures are so good and his description so careful, it is odd 
he did not seem willing to recognize Verrill’s genus for this handsome sea star. 
It is apparently confined to the northern coast of Western Australia between 
Augustus Island and Port Hedland. The diversity of color in life is notable (see 
H. L. Clark, 1938, pp. 104-105). Full-grown specimens have R = 100-115 mm. 

GYMNANTHENEA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 105. 

Genotype: Anthenea globigera Doderlein, 1915, p. (29) 50. 

The sea stars of this genus have the oral surface much like that of Pseudoreaster, 

but otherwise are quite distinct. Like that genus, however, Gymnanthenea is found 
only in the seas of Western Australia, where it is represented by 2 species which 
may be easily distinguished as follows: 
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Dorsal tubercles more or less numerous; dorsal pedicellariae few, small, in- 
COnspiclouss|GorsalusuTtacelcovered awathnchinis kines ee ee globigera 

Dorsal tubercles few or none; large pedicellariae conspicuous on aboral 
plates, especially on adradial series; 2-5 tubercles but no pedicellariae on 
superomarginal plates; dorsal surface covered with thick, dark skin............. laevis 

Gymnanthenea globigera 

Anthenea globigera Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 503 
pl. 8. 

Gymnanthenea globigera H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 106; pl. 11, 
fig. 2 (juv., colored). 

This species seems to range from Darwin, Northern Territory, to Turtle Island, 
northwestern Australia. It is common at and near Broome, but apparently rare at 
Darwin. The bright orange and red of early youth become variegated with, and 
often concealed by, duller shades. How far south globigera extends its range is 
still to be determined. 

Gymnanthenea laevis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 108; pl. 19, figs. 4, 5. 

Nothing is known of this species save what has been gleaned from the unique 
holotype, taken at the “Wallaby Group” of the Abrolhos Islands, Western Australia, 
in “shore collecting,” by W. J. Dakin. It has R = 70 mm. and may therefore be con- 
sidered adult. 

ANTHENEA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 279. 

Genotype: Anthenea chinensis Gray, 1840, p. 279 = Asterias pentagonula Lamarck, 
1816, vol. 2, p. 554. 

This notable genus of large sea stars is characteristic of tropical Australia but 
occurs also in the East Indies and on the coasts of India and China. Of the 19 ap- 
parently valid species, 15 occur on the Australian coast; on the east, one species 
extends its range as far south as Tasmania, and on the west, another occurs down 
to Fremantle. Between Darwin and Cape Leveque, Western Australia, no Antheneas 
have yet been taken, probably because very little collecting has been done along 
that coast. On the Queensland coast, notably around Port Curtis, and on the 
Western Australian coast at Broome, Antheneas are common and diversified. Adult 
specimens of the 15 Australian species may be separated by the following key, but 
individuals with R less than 40 mm., and senescent adults, will give difficulty. 

Key To THE SPECIES OF ANTHENEA ! 

A. Arms relatively long, R = 2r more or less, narrowed distally and com- 
monly more or less pointed, bluntly: 

B. Pedicellariae extraordinarily abundant on oral surface, many small; 
cachsinteromarginalgwithy OT 5s0tsti Ochsner ia polygnatha 

1 Condensed from the more elaborate key in H. L. Clark, 1938, Mem. Mus. Comp. Zodl., vol. 55, 

pp. 110-112. 
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BB. Pedicellariae not excessively abundant on oral surface, rarely more 
than 3 or 4 on an inferomarginal plate: 

C. Disk elevated, covered with smooth, thin skin with few pedicel- 
lariae or small spinelets; interradial superomarginals low and 
Wile, Vwitln igen (ieG)) Games, ooo bodoccssooowsocosugodoncoubne obesa 

CC. Not as above: 
D. Superomarginal plates in interbrachial arc more or less hori- 

zontal, forming conspicuous part of aboral surface: 
E. Aboral surface with numerous bluntly pointed tubercles, 

forming 5-9 distinct longitudinal series on each ray; 
inferomarginal plates closely covered with small gran- 
ules and only a single small pedicellaria or often none....... elegans 

EE. Aboral surface diverse; inferomarginals with coarse gran- 
ules, at least at outer end, and usually 2 or more large 
pedicellariae: 

Aboral tubercles numerous and coarse; upper half of 
superomarginals bare on each side, with a few coarse 
granules, often in a narrow, or even a single, vertical 

SCH CSET eee ArT rN wear aN UNEP Maer irs Aes wg RO NN os, crassa 

Aboral tubercles few, scattered, relatively insignificant; 

superomarginals rather uniformly covered with 
granules, though they may be fewer and coarser at 
UE BYOVSIE GeOVO NT Bie G) beaecicrty eee renee Bete ope TOE aa eee aspera 

DD. Superomarginal plates in interbrachial arc more or less ver- 
tical or so small they form inconspicuous part of aboral 
surface: 

F. Pedicellariae very large both aborally (jaws up to 1.7 mm. 
wide) and orally (jaws up to 4 mm.), and corre- 
GOOMCHIMAY COMFOMCWOWS oocscosscccccscssovcoeecodeoocace crudelis 

FF. Pedicellariae numerous and not exceptionally large: 
G. Disk more or less conspicuously elevated, reticulate 

nature of its skeleton often distinctly evident in 
large specimens; superomarginal plates well cov- 
credmwithyeranul esicleantonupperimanciney eran ee acuta 

GG. Disk usually not much elevated or reticulated; upper 
end of superomarginals more or less bare: 

Superomarginals low, wide, with tubercles only on 

lower half; aboral tubercles low and more or 

lessBiiattemedmym entire te uO cit Peete Nn ct mS australiae 

Superomarginals high, narrow, with a large granule 
near top and below it a swollen pair or trio, and 
lower half of plate covered with smaller though 

often coarse granules; aboral tubercles high, not 
IGEN DESO VEVO Lb asl ig oN oa ee ee Ae ANA RCE CE conjungens 

AA. Arms short and rounded at tip, form often quite pentagonal; 
IR, 3 li(O=Aigerre 

H. Enlarged aboral plates near arm tips, each with several (2-8) large 
granules or small tubercles: 

I. Whole aboral surface covered with big pointed tubercles, 9-13 

SEI CSMOMMCACII ET AV OORT OA (chy tere eat ley de EM Ont ae gi Uh acanthodes 

II. Aboral surface with relatively blunt or capitate small tubercles: 

J. Aboral tubercles numerous, small, in about 9 parallel series on 

CACIBTAV MEM er tere ot ier amee nm mGte a PURE Nee yee 2h godeffroyt 
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JJ. Aboral tubercles fewer, larger, in not more than 5 series on 
each ray: 

Dorsal surface with few small spinelets but many pedicel- 
INSET UNM DN eae Cees tr etre yds ivy las DT ERT tae Lae sibogae 

Dorsal surface with many more or less capitate spines and 
few /pedicellaniaey. sok, Wena anak yee ach neem ten Uke a aera mertont 

HH. Enlarged aboral plates near arm tips, each with 1 granule or tuber- 
cle (rarely 2): 

Tubercles of abactinal surface and of superomarginals few and 
COATSE' icin, Shavtel aa icsat lca Pabutp alte i ce Veg AE ee SR tuberculosa 

Tubercles of abactinal surface and of superomarginals small, more 
like wlangeheramulesiy (44g edn fed oot ten Bet a ane hs Net viguiert 

These species are now presented in alphabetical order, for convenience of reference. 

Anthenea acanthodes 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 124; pl. 18, fig. 2. 

The status of this Anthenea rests on the unique holotype in the Australian 
Museum, from Port Curtis, Queensland. It has R = 97 mm. and hence is un- 
doubtedly adult. 

Anthenea acuta 

Goniodiscus acutus Perrier, 1869. Ann. sci. nat., ser. 5, vol. 12, p. 280. 

Anthenea acuta Perrier, 1876. Arch. zool. exp., vol. 5, p. 91. 
Anthenea australiae var. sidneyensis Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wies- 

baden, vol. 68, p. 53; pl. 9, fig. 4. 

Long known as the common Anthenea of New South Wales, this species ranges 
to Tasmania on the south and to Fraser Island, Queensland on the north. Whitelegge 
(1889) reports its occurrence at Port Jackson, in 6-15 fms.; he also lists a species 
flavescens as occurring in 0-5 fms. He remarks that “there is some confusion in 
reference to our single species of Anthenea.” He does not lessen the confusion by 
listing it as two distinct species. The “Endeavour” dredged acuta in many places 
in 25-40 fms. The largest specimens had R = 115-120 mm., vertical diameter of 
high disk 40-50 mm. Nothing has been recorded as to the color in life. 

Anthenea aspera 

Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 35; pl. 4, figs. I, 2. 

Two dry specimens from “Australia” served as the basis for this species, but 
specimens in the Australian Museum show that it is a native of the Queensland 
coast, where it attains a size of R = 125 mm. Occurrence at Port Curtis seems to 
be beyond question, but a specimen from Port Denison is less certainly aspera. Ac- 
cording to a note with one of the Port Curtis specimens, the color in life was 
“irregular mottling of brown and sage green; actinal surface yellow.” 

Anthenea australiae 

Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 52; pl. 9, figs. 1-3. 

The type locality for this species is given as Fremantle, and many specimens are 
said to be from there; also 1 small one from Shark Bay. It occurs at the Abrolhos 



ANNOTATED LIST: ASTEROIDEA 103 

Islands and also at Broome. It reaches a size of R = 85-93 mm., but there is 
no record of the color in life. For further notes on the distribution of this Anthenea, 

see H. L. Clark, 1938, page 119. 

Anthenea conjungens 

Doderlein, 1935. “Siboga” Ast.: Oreasteridae, p. 107; pl. 27, figs. 3, 3a. 

Based on a single specimen from Australia in the Hamburg Museum, this proves 
to be one of the commonest sea stars at Broome, Western Australia, and is, so far 

as we yet know, confined to the northwestern coast of the continent. It grows to 
a large size, with R = 125 mm., and the color in life shows great diversity. 

Anthenea crassa 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 124; pl. 18, fig. 1. 

This seems to be the common Anthenea at Port Curtis, Queensland, where it 
apparently replaces acuta, of the coasts farther south. It reaches a fairly large size, 
as R may = 115 mm., and the arms are relatively long, R = 2.1-2.5r. How far 
crassa ranges north and south of Port Curtis remains to be determined. 

Anthenea crudelis 

Anthenea australiae var. crudelis Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, 
WOl, GS, Do 33 fol, WO, iY Wy 2. 

Anthenea crudelis H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 114. 

The unique holotype of this species, in the Berlin Museum, is from an unknown 
locality, but there is some reason for thinking it came from Australia, so it seems 

wise to give its distinguishing characters in the key to the genus. 

Anthenea elegans 

H. L. Clark, 1938. Mem. Mus. Comp. Zodol., vol. 55, p. 126; pl. 18, fig. 4. 

This is a common species at Broome, and is of nearly the same size as conjungens. 
Adult specimens are readily distinguished, but individuals with R less than 50 mm. 
are easily confused. The colors in life and the limits of the range of elegans are 
still to be discovered and recorded. 

Anthenea godeffroyi 

Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 45; pl. 11. 

This species rests on a single specimen in the Museum Godeffroy. When described, 
it was supposed to be from Samoa, but further consideration led Déderlein to be- 
lieve it was from Australia. 

Anthenea mertoni 

Koehler, t9t0a. Abhandl. Senckenb. Naturforsch. Gesellsch., vol. 33, p. 268; pl. 16, figs. 1, 2. 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 121; pl. 7 (colored). 
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Originally known from only a single specimen taken at the Aru Islands, this 
well marked species is now known to occur on the coast of the Northern Territory 
of Australia and in the Gulf of Carpentaria. Large specimens have R = 85-95 mm. 
A large adult from Darwin had (in life) the upper surface gray with large, irregu- 
lar blackish-brown blotches, and the oral surface light reddish buff. We did not find 
mertoni west of Darwin. 

Anthenea obesa 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 127; pl. 19, fig. 1. 

Nothing more is known of this apparently well marked species. The 2 known 
specimens were taken by the “Endeavour” off Geraldton, Western Australia, in 
29 fms. The color in life was recorded as scarlet or crimson. 

Anthenea polygnatha 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 128; pl. 18, fig. 3; pl. 19, figs. 2, 3. 

The apparent dimorphism of this Anthenea is one of its striking features and 
deserves further investigation. Should it prove to be sexual, it would be a most 
interesting novelty among sea stars. The species is as yet known only from the 
Lacepede Islands and the vicinity of Broome. It grows to a large size, R = 125- 
130 mm., and is either purple-violet or orange in color, but difference in form does 
not seem to be associated with any constant difference in color. 

Anthenea sibogae 

Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 47; pl. 10, fig. 5. 

The status of this species is dubious, as it was described from a single large 
specimen (R = 102 mm.) and its relation to tuberculosa Gray, mertoni Koehler, 
and wiguiert Doderlein is still a confusing problem. Material of all these species 
is scanty and so scattered that direct comparison between the types is impracticable. 
It is hard to believe that the specimen figured from life from Thursday Island 
(H. L. Clark, 1921, pl. 6, fig. 1) and the one, also figured in its living colors, 
from Darwin (H. L. Clark, 1938, pl. 7, figs. 1, 2) are the same species. It is 
at present impossible to determine how many valid species of this short-armed, 
flattened, more or less pentagonal type occur on the tropical Australian coast, east 
of Cambridge Gulf. 

Anthenea tuberculosa 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 77. 
1866. Syn. sp. starfish, p. 9; pl. 4, figs. 1, 1a. 

This species is based on a single specimen from Port Essington, but no Anthenea 
was found on my visit to that isolated spot in 1932. Without additional living ma- 
terial, I can throw no light on the validity and connections of this species. The 
record of McNeill and Livingstone (1926) probably refers to the preceding species, 
but the specimen was not full grown and its specific characters may be incompletely 
developed. Livingstone’s (1932) specimens, taken by the Great Barrier Reef Expe- 
dition, are all much too young to be of any service in defining the species. 
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Anthenea viguieri 

Doderlein, 1915. Jahrb. Nassau. Ver. Naturk. Wiesbaden, vol. 68, p. 34; pl. 5, figs. 2, 3. 

This species, described from one individual from an unknown locality, is allowed 

a place in the Australian fauna on the strength of a specimen from Restoration 
Island, Queensland, now in the Museum of Comparative Zoology. But the identity 
of this specimen with Déderlein’s type is not beyond debate. 

Family OREASTERIDAE 

This interesting family of large, littoral, tropical sea stars, almost wholly con- 

fined to the Indo-Pacific region, seems to need critical revision, as the limits ac- 
cepted and used by Doderlein are much wider than those used by Fisher. In my 
judgment, the family is better defined and is a more natural group if recognized 
in Fisher’s sense, and I am therefore following him here in the use of the name 
Oreasteridae. On the other hand, Doderlein’s segregation of several groups of 
Oreasters, in the old sense of that generic name, seems proper and useful, and two 
of them are used here for some of the Australian members of the family. The 
genus Asterodiscus is regarded by Doderlein as a goniasterid, but it is, in my opinion, 
more naturally associated with the Oreasters. The 5 genera of this family which 
are found on the Australian coasts may be distinguished as follows: 

KEY TO THE GENERA OF OREASTERIDAE 

A. Arms well developed, as distinct from disk; r much less than 
two-thirds R: 

B. Arms rather abruptly narrowed distally, tips without pair of swollen, 
smooth, hemispherical plates: 

Distal actinal and inferomarginal plates closely covered by pave- 
ment of unequal, polygonal platelets, flat and smooth; no 
obvious reticulation of abactinal skeleton...................... Protoreaster 

Distal actinal and inferomarginal plates covered by unequal, irreg- 
ular, rounded granules; abactinal skeleton more or less mark- 
ecivjreticulateuemrymard es wnt naomi ccu Nhat a1, le tape ase Pentaceraster 

BB. Arms more or less triangular, not narrowed at tip, where there is 

conspicuous pair of swollen, smooth hemispherical plates......... Asterodiscus 
AA. Form nearly pentagonal or even circular; r more than two-thirds R: 

Upper surface with irregularly arranged, more or less circular but 
often ill defined papular areas; actinal surface not tessellated, 
covered with more or less irregular granules and spinelets.............. Culcita 

Upper surface with regularly arranged, triangular papular areas; 
actinal surface regularly tessellated, with no spinelets or granules....... Halityle 

PROTOREASTER 

Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 420. 

Genotype: Asterias nodosa Linné, 1758, p. 661. 

This is a small but well defined group of 3 or 4 species, occurring in the Indian 
Ocean and northeastward to the Ryukyu Islands and southeastward to Queensland. 
The 2 Australian species may be distinguished thus: 
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Papular areas more or less confluent; big dorsal tubercles often pointed and 

aR gd ast aS eae te ad I VE eR nt a nodosus 
Papular areas small and conspicuously distinct; dorsal tubercles rounded 

anid! mot! bare ii gee ey Sea Ae a A Ac nodulosus 

Protoreaster nodosus 

Asterias nodosa Linné, 1758. Syst. Nat., ed. 10, p. 661. 

Protoreaster nodosus Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 420. 

ORnganer DOHOcHS Vsl, IL, Chemis, neat, lidn, Woes Saute, >, gig oll, ax, Iai, ie Ol, a, ites, it, D 

This is a conspicuous East Indian sea star whose range extends to Torres Strait 
and the northern end of the Barrier Reef, and even as far south as Port Denison 

on the Queensland coast. In life, Torres Strait specimens are brilliantly colored red 
and blue, with considerable individual diversity as to shade and extent of each 
color. Whether this striking coloration is characteristic of the species throughout 
its range is not known, but Livingstone (1932) says that around Port Denison the 
predominating colors, according to E. H. Rainford, are crimson and white, and 

Barbour’s notes on specimens collected at Amboina and New Guinea (see H. L. 
Clark, 19082) indicate that although red is usual, blue is lacking in specimens 
from north of Torres Strait. Full-grown specimens have R = 175-200 mm., but 
most of those in museums are considerably smaller. 

Protoreaster nodulosus 

Pentaceros nodulosus Perrier, 1876. Arch. zool. exp., vol. 5, p. 53. 
Protoreaster nodulosus Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 420. 

1936. “Siboga” Ast.: Oreasterinae, p. 323; pl. 22, figs. 1-5. 

This is the common oreasterid of Australia’s northwestern coast, having been 
taken at various points between Shark Bay and Augustus Island. In Roebuck Bay 
and southwestward it is particularly common and a striking feature of the shallow- 
water fauna. The absence of red in the coloration is a conspicuous difference between 
it and the preceding species. It is also somewhat smaller than nodosus, R not often 
exceeding 160 mm. A more detailed account of form and color will be found in 
ll, ks Clas, w@Ao. 

PENTACERASTER 

Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 424. 

Genotype: Asterias mamillata Audouin, 1826, p. 209. 

This is another group segregated by Doderlein from Oreaster sens. lat., and, like 
Protoreaster, it is represented in tropical Australia by 2 species, one of which is 
common on the Queensland coast; the other, apparently rare in Torres Strait, ranges 
southward on the Queensland coast to the vicinity of Port Curtis, and westward to 
the Lacepede Islands, Western Australia—perhaps farther, as is suggested by a 
specimen from an unknown locality in the Perth Museum. The 2 species are 
easily distinguished thus: 

R = rather less than 2.5r usually, arms not abruptly narrowed distally; disk 
large but high (height one-sixth or more of maximum diameter of 
whole animal), not regularly reticulated; with more or less numerous 
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conical tubercles, 5 conspicuously big (one at beginning of each carinal 
Jarites)) 2 sinweroracovall goles Oe Ghigke COMETS. 25 0000500000000000000000000000006 australis 

R = 2.5r or more, rather abruptly narrowed distally; disk large, low (height 
not more than one-seventh or one-eighth of maximum diameter), mark- 
edly reticulated, with no conspicuously big tubercles, and more or less 
STM NE Sioles im imnredorCVEll AMES. coco bowadacosdosodevoseooseadcboucuvos on gracilis 

Pentaceraster australis 

Oreaster australis Lutken, 1871. Vidensk. Medd., vol. 23, pp. 252, 263. 
Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, p. 247; pl. 6, 

figs. 1-6; pl. 7, figs. 1-4; pl. 8, figs. 5, 6; pl. 10, figs. 1-4. 
Pentaceraster australis Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 433. 

This is the common oreasterid of the Queensland coast, ranging from south of 
Double Island Point to Lizard Island (Eagle Islet) in the far north. The exact 
limits of its range are not as yet known. Livingstone’s (1932) account of his ob- 
servations on the specimens from Eagle Islet is a most important and admirable 
piece of work. Déderlein’s (1936) revision of the Oreasterinae is equally valuable, 
but leaves me unconvinced that australis is identical with regulus Miller and 
Troschel. The latter species is far too little known to justify such a conclusion. 
Hence it is better to retain the name australis for the Australian species. Living- 
stone’s photographs of australis reveal a diversity of form and tuberculation which 

_ demands a still more detailed study of a far larger series of specimens. In large 
adults, R = 150 mm. and more. No accurate data on the color in life are available. 

Pentaceraster gracilis 

Oreaster gracilis Lutken, 1871. Vidensk. Medd., vol. 23, p. 260. 
Pentaceraster gracilis Doderlein, 1916. Zool. Jahrb., Abt. syst., vol. 40, p. 427. 

1936. “Siboga” Ast.: Oreasterinae, p. 357; pl. 31, figs. 1, 2. 

This is one of the rarest of the Oreasteridae and is still very imperfectly known. 
The few specimens in museums are from tropical Australia: several are known from 
Torres Strait; 1 from southwest of Lady Elliott Island, Queensland; 1 from North 
Island, Sir Edward Pellew group, Gulf of Carpentaria; 1 from the Lacepede Islands, 
Western Australia; and 1 is in the Perth Museum from “Western Australia.” Bell’s 

record from Saya de Malha, Indian Ocean, may be ignored, as his records from Port 
Denison and Port Molle almost certainly refer to the preceding species; Déoderlein, 
however, reports 4 specimens in the Hamburg Museum from Port Denison, so it 
is possible Bell had an “Alert” specimen from that place. Koehler (1910@) gives 
excellent figures and a very detailed description of a young oreasterid (Pentaceros 
rouxt) which both Déderlein and I consider a young gracilis. It was taken at 
the Aru Islands, and this is the northernmost record for this species. The largest 
reported specimen is that taken by the “Challenger” near Booby Island, Torres 
Strait, which Sladen described under the name Pentaceros callimorphus. In this 
individual R measured 278 mm., but no other specimen is recorded with R over 
235 mm. An interesting account of the coloration in life is recorded by McNeill 
and Livingstone (1926), based on the large specimen (R = 175 mm.) taken by 
W.E. J. Paradice at North Island, Gulf of Carpentaria. Paradice’s notes show that 
white and olive green predominate, with tubercles orange and yellow. 

8 
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ASTERODISCUS 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 75. 

Genotype: Asterodiscus elegans Gray, 1847, p. 75. 

Although Doderlein became convinced that this genus was goniasterid and re- 
moved it from the Oreasteridae, its relationship to the latter family seems to me 
more probable, and I follow Fisher (1919) in retaining it therein. The single 
Australian species is conspicuously different, however, from its allies in those seas 
and is easily distinguished from its East Indian congeners by the great size of 
the abactinal tubercles. 

Asterodiscus truncatus 

Coleman, 1911. Mem. Australian Mus., vol. 4, p. 699. 

Apparently this sea star occurs along the southern coast of Australia from off 
Botany Bay, New South Wales, to the western end of the Great Australian Bight, 

in 47-200 fms. Nothing is recorded as to the color or appearance in life. The 
largest specimens as yet taken have R = 150-165 mm. 

CULCITA 

L. Agassiz, 1835a. Mém. Soc. sci. nat. Neuchatel, vol. 1, p. 192. 

Genotype: Asterias discoidea Lamarck, 1816, vol. 2, p. 554 = Asterias schmideliana 
Retzius, 1805, p. 11. 

Specific lines in this genus are hard to draw, but apparently only a single species 
occurs in Australia. It shows no little individual diversity, but on the whole keeps 
its specific characters reasonably clear. 

Culcita novaeguineae 

Miller and Troschel, 1842. Syst. Ast., p. 38. 
Doderlein, 189642. Semon’s Ast., zn Jena Denkschr., vol. 8, p. 310; pl. 19, figs. 1-4. 
H. L. Clark, 1921. Ech. Torres Strait, p. 32; pl. 5, fig. 1 (colored). 

This remarkable pentagonal sea star seems to occur only on the most tropical 
coasts of Australia, ranging from the Low Isles, near the northern end of the Barrier 
Reef, westward through Torres Strait to Augustus and Champagny islands, on the 
northern coast of Western Australia. Young individuals (under 80 mm. in diameter) 
are so flat and otherwise unlike the adults that they have been described under 
three other generic names. Adults become so swollen and cushion-like that they 
tend to lose their sea-star traits aborally. They reach a large size, with a horizontal 
diameter of 200 mm. and a vertical one of 80 mm.. For a full account of form, 

color, habits, etc., see H. L. Clark, 1921. For a discussion of possible varietal forms 

see Livingstone, 19320, but the desirability of recognizing these varieties by name 
is dubious. The range of the species appears to be from Mauritius to Samoa, and 
northward to southernmost Japan. The exact limits of its range to the south are 
as yet unknown, but ‘Livingstone (1932) records it as being “as common as any 
other asteroid at Low Isles,” except Linckia laevigata. He gives no clues to the 
size of his specimens. 
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HALITYLE 

Fisher, 1913@. Proc. U. S. Nat. Mus., vol. 46, p. 211. 

Genotype: Halityle regularis Fisher, 19134, p. 211. 

It seems quite certain that Culcitaster H. L. Clark, 1914, is not generically dif- 
ferent from Halityle, though at first sight the body form seems quite unlike. Since 
only a single specimen of the Australian species is known, and only 3 of that from 
the Philippines, further discussion of their relationship had best await more material. 

Halityle anamesus 

Culcitaster anamesus H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 145; pl. 19. 

The unique holotype of this species is in the Western Australian Museum at 
Perth, but lacks all data as to its origin, though “it is said to have been taken 
on the coast of West Australia.” As R = 185 mm. and r = I10 mm., in its present 
dry state, it must have been at least 16 inches across when living. There is no hint 
as to the color in life. 

Family ASTEROPIDAE 

This small family consists of but 3 or 4 genera occurring in the southern hemi- 
sphere, 2 of which are Australian, though not confined to that continent. It is 

rather close to the Poraniidae, a family chiefly found in the northern hemisphere, 

which is somewhat more nearly allied to the Asterinidae. The 2 Australian genera 
may be distinguished as follows: 

Marcinalgandssomerabactinalgplatesawathwlancemspinesn airy ir eerie ener Asterope 
INoplancerabactinalesmiin este nee yay at i pe qeinn we LOK Rodos oe ugtnl ioe ceste wen Petricia 

ASTEROPE 

Muller and Troschel, 1840. Ber. Verhandl. K. preuss. Akad. Wissensch., Apr., p. 104. 

Genotype: Asterias carimfera Lamarck, 1816, vol. 2, p. 556. 

This well marked genus is widely distributed in the Indo-Pacific region, with 
one species ranging from Mozambique, Zanzibar, and the Red Sea on the west 
to the Hawaiian and Society islands on the east, and a second occurring in the 
Galapagos Islands and on the Mexican coast. 

Asterope carinifera 

Asterias carinifera Lamarck, 1816. Anim. sans vert., vol. 2, p. 556. 
Asterope carinifera Muller and Troschel, 1840. Ber. Verhandl. K. preuss. Akad. Wissensch., 

p. 104. 
H. L. Clark, 1921. Ech. Torres Strait, p. 33; pl. 5, fig. 2 (colored). 

Gymnasteria carinifera von Martens, 1866. Arch. f. Naturgesch., vol. 32, pt. 1, p. 74. 
Goto, 1914. Monog. Japan. Ast., p. 610; pl. 18, figs. 270, 271. 

This widely distributed sea star seems to have but a limited occurrence in Aus- 
tralia, as it has been found as yet only at the northern end of the Barrier Reef from 
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the Low Isles to Mer. Fully grown individuals have R = 65-70 mm. Specimens 
from the Low Isles are recorded as “of a very dark chocolate hue,” whereas those 
found at Mer were more olive green and drab. For details see H. L. Clark, 1921, 

page 33. The absence of Asterope from Torres Strait and the coast farther west 
is quite remarkable. 

PETRICIA 

Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 81. 

Genotype: Petricia punctata Gray, 1847, p. 81 = Asterias vernicina Lamarck, 1816, 
vol. 2, p. 554. 

This is a definitely Australasian genus, confined to the Kermadec Islands and 
the southern side of the Australian continent, where it occurs in shallow water 

along shore. There are seemingly 2 Australian species, but it is not certain that 
they do not intergrade. They are apparently to be distinguished by the following 
characters: 

Rays narrow distally, with granules, spinelets, or tubercles on marginal 
platesseskingsmootheanGgsininyaineGl eGespecihiicl San nn ie erie vernicina 

Rays broad and rounded at tip, with no tubercles, spinelets, or even granules 
On Ghsell ommsimall jolawess Gaim woes amGl Clullh, oo. 0000s cocsocescoc0e00ex000000% obesa 

Petricia vernicina 

- Asterias vernicina Lamarck, 1816. Anim. sans vert., vol. 2, p. 554. 
Petricia vernicina Fisher, 1g908a. Zool. Anz., vol. 33, p. 357- 
Petricia punctata Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 80. 

1866. Syn. sp. starfish, p. 16; pl. 6, figs. 1, 1a. 

This species is said by Whitelegge (1889) to be common under stones in Chowder 
Bay and at Watson’s Bay in Port Jackson. A large series of specimens in the South 
Australian Museum suggests that it is not rare in Spencer and St. Vincent gulfs, 
and Stach (1938) reports it as common at Reevesby Island, Spencer Gulf. Adult 

\\ specimens have R = 50-58 mm., and Stach (Joc. cit.) reports the color in life as 
“brilliant brick-red.” He gives photographs (pl. 18), one-half natural size, of 2 
specimens, which supplement admirably the drawings reproduced by Gray (1866). 
The diversity in the number and arrangement of the big, isolated, sunken, bivalve 

pedicellariae is very great (see H. L. Clark, 1928, p. 388), and no reliance can be 
placed on them for specific characters. 

Petricia obesa 

lal, Ibs Clk Tops, Jour, iin, Soe, (ool), vol a5, (. anus jal, 1, eR, 1 D. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 142; pl. 10, fig. 1 (colored): 

This beautiful sea star was first taken at Pelsart Island, Abrolhos group, Western 
Australia, but has since been found on the mainland coast near Point Peron and 

farther south at Bunkers Bay. The largest specimen has R = 75 mm. The color 
in life is such a brilliant scarlet that obesa is one of the most striking of Australian 
sea stars. Whether it is really isolated on the west coast and specifically distinct 
from vernicina remains to be shown. 
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Family METRODIRIDAE 

This is an isolated group, the correct status and relationships of which it is 
very difficult to determine. It is based on a single monotypic genus. Formerly 
associated with the Echinasteridae, it is now considered more nearly allied to the 
Asteropidae, chiefly because of the character of the dorsal plates. The single genus 
is easily recognized by the small disk, long, slender, terete arms, isolated papulae, 
and small but numerous, rather stout spinelets. 

METRODIRA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 282. 

Genotype: Metrodira subulata Gray, 1840, p. 282. 

This genus, though a hundred years old, is still known only from a single 
species, which has a definitely East Indian distribution and has been frequently 
described, figured, and discussed. 

Metrodira subulata 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 282. 
Koehler, 1910. Indian Mus. Ast., p. 172; pl. 4, figs. 1, 2; pl. 18, fig. 9. 

tg10a. Abhandl. Senckenb. Naturforsch. Gesellsch., vol. 33, p. 284; pl. 15, figs. 3-5. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 187; pl. 11, fig. 3 (colored). 

This odd sea star seems to be widely distributed from Ceylon and the Andaman 
Islands eastward to the Philippines and southward to Lindeman Island, Queens- 
land, but it has been taken in some numbers only at Broome on the north- 
western coast of Australia; a single specimen from Carnarvon reveals that the 
range extends to that northwestern corner of the continent. The largest reported 
specimen, having R = 82 mm., is from Lindeman Island. The great majority of 
known specimens are much smaller, with R = 50 mm. or less. The handsome blue, 
white, and rust coloration in life is very fugitive. There is much diversity in 
the relative length and thickness of the arms and the size of the disk, as R = 5.5—gbr; 
as a rule R = 6—7r and 7—8br. 

Family OPHIDIASTERIDAE 

This is a large tropicopolitan family of sea stars occurring on all the coasts 
of Australia, commonly in shallow water, and particularly associated with corals 
and rock slabs on the tropical reefs. The small disk and long, often cylindrical 
or subcylindrical arms are characteristic features. The colors in life are often 
bright; red, blue, purple, and variegated forms are frequent. The 11 genera oc- 
curring in Australia may be distinguished as follows, but a more extended key 
accompanying a revision of the whole family was published in H. L. Clark, 1921, 

pages 36-94. 
KEY TO THE GENERA OF OPHIDIASTERIDAE 

A. Abactinal plates of ray not in regular longitudinal series: 
B. Adambulacral armature spiniform: 

C. Papulae on actinal surface as well as on abactinal: 
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D. Papulae isolated, not in groups: 
Size moderate or small, usually much less than 100 mm. 

across alternate rays; seldom more than 2 series of 
actinal: “papulae™ sales a yikes ih teens 0 Sree Mens Ree an Fromia 

Much larger, often more than 100 mm. across; 3-6 series 

of actinalpapulac ee com ets cir err et St eae Austrofromia 
IDID), ReyeMIS 1h SAOWIOSY TAS TAOS Ore WEIS WATSWS, 5. ooo co ccecocvcvecens Nardoa 

CC Nojpapulacrontactinalitcurtaces eee eee Neoferdina 
BB. Adambulacral armature granuliform: 

Papulae in groups; skeletal plates covered with granules................ Linckia 
Papulae usually single or in groups of 2-4; skeletal plates swollen 

anda bare separatcdu byacra ilu] espe ine eee ann Bunaster 
AA. Abactinal plates in regular longitudinal series; obscured in some 

senescent Ophidiasters: 
E. Body wall rigid, with well developed skeleton: 

em Wiholestestacovereqmwtimtintc asin OO LES Kite Leiaster 

FF. Whole test more or less covered with granules or little tubercles: 
G. Papular areas present on actinal surface, at least 1 series below 

inferomarginals: 
Papulamanrcasmile caserics analy ouGy lit tical Sein Ophidiaster 
Papular areas in 10 series; rays often somewhat trigonal at 

DASE i hese toriir Me NEE Hea) 8g Ag area DE AL a OO Hacelia 
GG. Papular areas wanting on actinal surface, in only 6 series 

abactamalliy yy casey a uiey Lie clee Wa per a eae eae grees Tamaria 
EE. Body wall thick and leathery without rigid abactinal skeleton... .Pseudophidiaster 

FROMIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 286. 

Genotype: Asterias milleporella Lamarck, 1816, vol. 2, p. 564. 

This genus of more than a dozen species is typically Indo-Pacific in its distribu- 
tion, ranging from the Red Sea and Madagascar to Hawaii and Samoa. None is 
of large size, R rarely exceeding 50 mm. These sea stars live under slabs of rock 
or coral, or among coral fragments. Only 3 species occur in Australia. Two of 
these are from the Queensland coast in very shallow water, but neither has been 
found in Torres Strait or on the northern coast. One of the 2, however, has been 

found at the Abrolhos Islands, Western Australia, where half a dozen specimens 
of the third species were also taken. 

KEY TO THE SPECIES OF FROMIA 

A. Rays short and wide, R = 2.5-3.8r and 2.5-3.3br: 
Disk and rays flat; rays often more than 5 and madreporites often 

COI YY MOVE? GOUMASS BOW Ao osasvevogssocedessoonsscvoodacce. muilleporella 
Disk and rays convex; rays 5; madreporite single; only 2 furrow 

SPIUMELEE Sie Wine Ona RN Od Vek A ra Rts OS ae AO andamanensis 
JUNG IRenys Gj, lone ariel meron; IN == 245-559 aMGl AS), 0 ooo eeasceeesoevovcvcs elegans 

Fromia milleporella 

Asterias milleporella Lamarck, 1816. Anim. sans vert., vol. 2, p. 564. 
Fromia milleporella Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 286. 

de Loriol, 1885. Mém. Soc. phys. hist. nat. Genéve, vol. 29, no. 4, p. 44; pl. 16, figs. 2~4. 
H. L. Clark, 1921. Ech. Torres Strait, p. 40; pl. 7, figs. 4, 5 (colored). 
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This pretty little sea star seems to extend its range southward along the Barrier 
Reef to Low Isles and to Coates Reef, outer Great Barrier Reef, between 17° and 

19° S., but it is not known from the. mainland coast, nor from Torres Strait. North- 
ward it reaches the Ryukyu Islands, Japan, and westward it is known from the 
Red Sea, Mauritius, and Madagascar. To the east it reaches Fiji and Samoa at 

least, and a specimen in the Museum of Comparative Zoology is said to be from 
the Low Archipelago, collected by the U. S. Exploring Expedition. As is well 
known, too much reliance must not be placed on this label. The specimen may 

be from Samoa. No Fromias are known from Hawaii or the Society Islands. The 
bright red color is very fugacious, and preserved specimens range from dull brown 
to white. In life, these little sea stars, rarely over 60 mm. across, live on the 

under surface of rock fragments in shallow water. 

Fromia andamanensis 

Koehler, 1909. Indian Mus. deep sea Ast., p. 105; pl. 7, figs. 5, 6. 
H. L. Clark, 1923¢. Jour. Linn. Soc. (Zool.), vol. 35, p. 239. 

The status of this species is very dubious. Originally described from a single 
small specimen (R = 27-29 mm.) taken at the Andaman Islands, supposedly 
at 238-290 fms., it has since been reported only from Houtman’s Abrolhos Islands, 
Western Australia, where half a dozen specimens were taken by W. J. Dakin in 

very shallow water, in 1913 or 1915. Owing to lack of material for comparison, 
the identification of these specimens needs verification. In fact, the specific limits 
in Fromia are most unsatisfactory, since only 1 of the 15 species which have been 

assigned to the genus is known from as many as a dozen specimens, and of most, 
not more than 2 or 3 specimens are known. The probability that the type of 
andamanensis is from shallow water, and that the depth to which it is assigned 
by Koehler (and presumably by the label with it) is due to a mistake, is very 
great. The largest of the Australian specimens has R = 54 mm., and hence is 
practically double the size of the unique holotype of the species. Notes on the 
color in life would be a great help in determining relationships. 

Fromia elegans 

H. L. Clark, 1921. Ech. Torres Strait, p. 43; pl. 7, fig. 3 (colored); pl. 29, figs. 5, 6. 

This is an endemic species so far as is yet known, and since it has been found 
at three widely separated points, it is probably pretty well distributed on the 
tropical coasts of Australia. It has not been found elsewhere, for although Do- 
mantay and Roxas (1938) record it from the Philippines, it is evident both from 
the figures given and from their description of the color in life that their specimens 
are different from the Australian species. The Murray Islands at the northern end 
of the Barrier Reef are the type locality, and the next record was from the Abrolhos 
Islands, Western Australia, where Dakin collected 2 specimens which seem to 
be identical with Murray Islands material (see H. L. Clark, 19232). In 1924, 
W.E. J. Paradice took 2 Fromias on Coates Reef, outer Great Barrier Reef, Queens- 

land, between 17° and 19° S., which cannot be distinguished from the type speci- 
mens. And yet diligent collecting in 1929 and 1932 failed to find a single Fromza 
of any species between Torres Strait and Fremantle, Western Australia, although 
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no little collecting was done in areas where local conditions seem very suitable. 
Evidently these sea stars require very definitely balanced environmental conditions. 

AUSTROFROMIA 

H. L. Clark, 1921. Ech. Torres Strait, p. 48. 

Genotype: Fromza polypora H. L. Clark, 1916, p. 51. 

This is a south temperate genus with a single species in South African waters 
and one in those of southern Australia. It is possible that there is more than 
one Australian species, but material is still much too scanty to make it feasible 
to determine whether the Tasmanian form differs constantly from the West 
Australian. 

Austrofromia polypora 

lal, IL, Ceri, Ton, “ineleavomnre” mer, fo Sire fol, way inves, Ty, a 

Large specimens of this species have R = 95-112 mm. with the minor radius 
about one-fifth as much. The width of the arms is from one-fifth to one-fourth 
of their length. The color of living specimens has never been recorded, but some 
alcoholic specimens are reddish buff, suggesting that in life the color is some 
shade of red. Only 7 specimens have as yet been taken, but these show that the 
species ranges from Tasmania to Rottnest Island, Western Australia. It is possible 
that more than one species is represented in this series. 

NARDOA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 286. 

Genotype: Astertas variolatus Lamarck, 1816, vol. 2, p. 565. 

The Nardoas are notable sea stars of graceful form and often of large size. 
About a dozen species are known, of which half occur in the tropical waters of 
northeastern Australia. None are known from Torres Strait or west thereof ex- 
cept tuberculata, whose right to a place in the Australian fauna is dubious. The 
other 5 species are all found at the Murray Islands, where they form a conspicuous 
feature of the echinoderm fauna (see H. L. Clark, 1921, pp. 49-55). The Australian 
Nardoas may be distinguished thus: 

KEy To THE SPEcIES OF NARDOA 

A. No abactinal or marginal plates noticeably tuberculiform: 
B. Superomarginal plates not alternately large and small: 

C. Abactinal plates on distal part of ray not markedly and rather 
ADRUpthyadiiercntpinomstioschonebasala patti) erin pauciforis 

CC. Abactinal plates on distal part of ray markedly and somewhat 
abruptly smaller and more crowded than basally: 

Many large abactinal plates 2.5 mm. in diameter or more; 
caro wuiaxal Goose Ibedne LOOWD. coco ccccvoc oso ovcsccccnsec novaecaledoniae 

Few or no large abactinal plates; ground color deep, rich 
Bryn ee ais cee ck ie LPO TR ais GAaSGe aN BCR cooler at RPE HELA mollis - 

BB. Superomarginal plates more or less regularly alternating, large and 
SS 0a18 | RRs Wea aM era oe tia aN miNer as tehintn Lala NO 2 Ws giao 6 8 olor rosea 



ANNOTATED LIST: ASTEROIDEA II5 

AA. Some and often many abactinal plates swollen and more or less con- 
spicuously tuberculiform: 

Tholberckes sinalll, 2 sania, Ore ESS itm GHAVGAETS?. 5555600500000 0cnd0 0990006 tuberculata 

Tuloordles wany lair, ON DAA ava, i CHENG. 2240000000000 c0000e> mamillifera 

Nardoa pauciforis 

Linckia pauctforis von Martens, 1866. Arch. f. Naturgesch., vol. 32, pt. 1, p. 69. 
Nardoa pauciforis Sladen, 1889. “Challenger” Ast., p. 412. 

Fisher, 1919. Bull. 100 U. S. Nat. Mus., vol. 3, p. 381; pl. 108, fig. 3. 
Nardoa finschi de Loriol, 1891. Mém. Soc. phys. hist. nat. Genéve, suppt. vol., no. 8, p. 28; 

pl. 2 (11), figs. 4-48. 

This species, in which R may be as much as 140 mm., is fairly common at 
the northern end of the Barrier Reef from Seaforth Island, about 50 miles north 
of Mackay, to Mer and Erub at the entrance to Torres Strait. It is also known 

from Flores, Amboina, New Britain, and the Philippines (Cebu). The color in 
- life is more or less bright buff or fawn color. 

Nardoa novaecaledoniae 

Scytaster novaecaledoniae Perrier, 1875. Arch. zool. exp., vol. 4, p. 426 (p. 162 of reprint). 
Nardoa novaecaledoniae Sladen, 1889. “Challenger” Ast., p. 412. 

Fisher, 1919. Bull. roo U. S. Nat. Mus., vol. 3, p. 380; pl. 108, fig. 2. 

This species has the same distribution (from Green Island, Queensland, to New 

Caledonia and the Philippines) as the preceding, which it resembles in size and 
color. ‘The difference in the distal abactinal plates seems to be constant, and dis- 
section shows it is not associated with sex. 

Nardoa mollis 

de Loriol, 1891. Mém. Soc. phys. hist. nat. Genéve, suppt. vol., no. 8, p. 26; pl. 3 (12), 

figs. 4—-4f. 

This is a less common species than the 2 preceding, and has as yet been taken 
only at Mer; New Britain; Port Galera Bay, Mindoro, Philippine Islands; the 
Sulu Archipelago; and Andaman Islands. It reaches almost as large a size as its 
congeners, but the color is much darker, a deep olive brown associated with a 

velvety texture quite different from that of the allied species. 

Nardoa rosea 

HL. Clark, 1921. Ech. Torres Strait, p. 53; pl- 10, fig. 1 (colored); pl. 20, fags. 1, 2. 

As this beautiful sea star is known only from the northern end of the Barrier 
Reef, it must be regarded as the most definitely endemic speciés of Australian 
Nardoas, but it is by no means common, as only half a dozen specimens are known. 
One of these is’ from Heron Island in the Capricorn group, one from Eagle Islet, 
and the remainder’ from™Mer. It is somewhat smaller than the species already 
listed, as R = 78 mm. or less. The roseate color so striking in life is unfor- 
tunately evanescent, and no trace of it remains in preserved specimens. 
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Nardoa tuberculata 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 287. 

Koehler, 1910. Indian Mus. Ast., p. 160; pl. 17, figs. 1, 2. 

This is a widely distributed East Indian Nardoa of large size (R = 130 mm.) 
and distinctive appearance, but it is very doubtful whether it occurs in Australian 
waters. It is included here on the basis of Bell’s (1894) record “from North- 
western Australia, 9-38 fms.” ‘Though it is not at all impossible that it should 
occur in that region, Nardoa is not otherwise known from west of Torres Strait, 
south of Timor. 

Nardoa mamillifera 

Livingstone, 1930. Rec. Australian Mus., vol. 18, p. 20; pl. 7, figs. 1-5. 

This well marked species is based on a unique specimen, with only 3 rays, in 

which R = 63 mm. Obviously the absence of 2 rays is accidental, probably the 
result of an attack by a fish. The color in life is unknown. This extraordinary sea 
star was taken in 1907 at Mer, where six years later the Carnegie Institution’s 
party during a stay of five weeks took 4 other species of Nardoa, but failed to 
find a second specimen of mamillifera. Apparently it is most nearly allied to N. 
tumulosa Fisher from the Philippines, but Livingstone makes no reference to 
that species in his account of mamillifera. 

NEOFERDINA 

Livingstone, 1931. Australian Zoologist, vol. 6, p. 307. 

Genotype: Ferdina cumingu Gray, 1840, p. 283. 

Livingstone’s clear differentiation of the two quite distinct types of sea stars 
confused in Gray’s genus Ferdina justifies his establishment of this genus, in 
which he includes half a dozen species. It is probable, however, that abundant 
material will reduce this number at least one-half. Only a single species has yet 
been reported from Australia, but the few known specimens show so much di- 
versity that it seems probable more than one species is involved. 

Neoferdina ocellata 

Ferdina ocellata H. L. Clark, 1921. Ech. Torres Strait, p. 60; pl. 6, fig. 5 (colored); pl. 31, 

IES, Ty Do 
Livingstone, 1930. Rec. Australian Mus., vol. 18, p. 18; pl. 6, figs. 1, 2. 

Neoferdina ocellata Livingstone, 1931. Australian Zoologist, vol. 6, p. 307. 

This beautiful and unusual sea star is known as yet from only 3 specimens. Of 
these, the 2 from Mer seem to be unquestionably conspecific, but the one from 
Northwest Islet, described and figured by Livingstone, is superficially very dif- 
ferent. Until further material is obtained, however, it is best to use a single 

name for the trio. No Neoferdinas have been taken in Torres Strait or west 

thereof. 
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LINCKIA 

Nardo, 1834. Oken’s Isis, vol. 7, p. 717. 

Genotype: Linckia typus Nardo, 1834, p. 717 = Asterias laevigata Linné, 1758, 
p. 662. | , 

This tropicopolitan genus, to which no fewer than 45 nominal species have been 
referred, is widespread on the tropical coasts of Australia, but of the 3 species, 
only 1 is locally common, and 1 is known from but 2 specimens taken at a single 
place. The 45 nominal species are now considered to represent not more than 8 or 
10 valid forms, a fact which shows how great are the growth changes and the in- 
dividual diversity in the genus. The 3 Australian species, however, are easily 
recognized and may be distinguished by the following characters: 

KeEyY TO THE SPECIES OF LINCKIA 

A. Adambulacral furrow spines separated by vertical series of several 
OPEN TROLS io: 1s lathe lave, oiSea ets Aes CREIRNOT eo nated REI ca eeu eC nc Peo ee IE, Be laevigata 

AA. Furrow spines not separated by granules: 
No abactinal plates conspicuously enlarged and swollen................. guildingu 
INuMerousPabactinalgolatesmenlaroedmandeswollcneennee rl ian ret eee tyloplax 

Linckia laevigata 

Asterias laevigata Linné, 1758. Syst. Nat., ed. 10, p. 662. 
Linckia laevigata Nardo, 1834. Oken’s Isis, p. 717. 

ln, IL, Clank, rep, en, Tomes Sumit, jo Gag fol ©, sates, 1, 2 (Golloreeel))9 fall, 2G, sores, ie. 
Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, p. 254; pl. 3, fig. 1; 

oll, Aly ie, Dy Ss 

This sea star is notable among all its kin for its conspicuous blue color when 
adult, and its habit, then, of lying exposed to the tropical sun without shelter. A 
full account of its habits and reactions is given in H. L. Clark, 1921. It is abundant 
at Mer, but does not occur in, or west of, Torres Strait. Its Australian range reaches 

as far south as the Palm Islands (19° S.), and wherever conditions are favorable 
it is abundant. It is widespread in the Indo-Pacific region, but owing to its con- 
fusion with other species hitherto, the exact limits of its range are still uncertain. 
It reaches a large size, R sometimes 200 mm., but most adults are not much more 
than half that. 

Linckia guildingii 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 285. 
A. Agassiz, 1877. Mem. Mus. Comp. Zool., vol. 5, p. 105; pl. 14, figs. 1-6. 
Linckia ehrenbergu de Loriol, 1885. Mém. Soc. phys. hist. nat. Genéve, vol. 29, no. 4, p. 31; 

pl. 10, figs. 1-7a. 

This large, inert, and ungraceful sea star is notable for its tropicopolitan distribu- 
tion and for its peculiarly unreliable coloration. In the West Indies small speci- 
mens are dull purplish red often mottled indefinitely with gray, and thus are 
inconspicuous among corals and coral fragments. As they get bigger they become 
more unicolor, and when adult (R = 150-215 mm.) they are often found out on 
sandy bottoms, a uniform yellow-brown. This is also often the color in the Indo- 
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Pacific area and in Australia, but both in the West Indies and in the Pacific, the 
uniform color may not be brown, but violet or even (in Australia) bright blue. So 
far, no structural characters have been discovered associated with these color 
vagaries, and their cause and purpose is unknown. Here is a problem of fascinating 
interest for a physicochemical-experimentally minded zoologist to attack. 

In Australia, guzldingi has been found at Lord Howe Island, at Masthead Island, 

Queensland, at Yonge and Ribbon reefs (farther north on the Great Barrier, where 
it is reported as “very common’), and at Broome, Western Australia, where half 

a dozen specimens of widely different colors have been taken. But nowhere does 
it seem to multiply and become a conspicuous feature of the shallow-water fauna 
as laevigata does. 

Linckia tyloplax 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 147; pl. 20. 

This curious species is more of a deep-water form than either of the preceding, 
for it is known, as yet, only from 80-120 fms. off the coast of Western Australia, 
between Geraldton and Perth. The color is very dark, and the numerous swollen 
abactinal plates give it a very un-Linckia-like appearance. It reaches a large size, 
1 of the 2 specimens having R = 150 mm. 

BUNASTER 

Doderlein, 18964a. Semon’s Ast., 72 Jena Denkschr., vol. 8, p. 317. 

Genotype: Bunaster ritter1 Doderlein, 18964, p. 317. 

The members of this genus are among the smallest species in the family and 
are as yet little known. Of the 4 species, 3 are known from only a single speci- 
men each. One of these is from the Philippine Islands and one from Amboina. 
The 2 Australian species may be distinguished as follows: 

Rays with single series of abactinal plates between superomarginals............. uniserialis 
Ray Suwithwouseriesworabactinalalatesso melasalaina) taaseae ini eri eee ene variegatus 

Bunaster uniserialis 

H. L. Clark, 1921. Ech. Torres Strait, p. 69; pl. 7, fig. 2 (colored); pl. 36, figs. 5-7. 

The unique holotype of this pretty little sea star was taken from a cranny in 
coral in 5—6 feet of water on the southwestern reef at Mer, Murray Islands, Torres 
Strait. It had R = only 11 mm.,, so it probably is not more than half grown. 
The color in life was prettily variegated with maroon, brown, and bluish white. The 
dried specimen is variegated with brown of different shades and buffy white. 
The supposedly distinctive character, a single series of abactinal plates on the rays, 
may be associated with youthfulness. 

Bunaster variegatus 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, (Ds WAS fOll, Dp sex, Io 

Of this species 17 specimens are known, of which the largest, presumably adult, 
have R = 23 mm. As in the other species, the color is variegated, with brown, 
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diverse reddish shades, and white predominating; the colors are for the most 
part lost in alcoholic material. Apparently variegatus is an endemic species of 
southwestern Australia, as it has not been taken on the mainland coast north of 

Rottnest Island. It was found, however, by Dakin at the Abrolhos Islands, at both 
Pelsart and Wooded islands. E. W. Bennett found 2 specimens at Bunkers Bay, 
near the southwestern corner of the continent. Although 11 of the known speci- 
mens are from Rottnest Island, all were taken after our visit October 18-19, 1929, 
when we did not find a single specimen. 

LEIASTER 

Peters, 1852. Monatsber. K. preuss. Akad. Wissensch. Berlin, p. 177. 

Genotype: Lezaster coriaceus Peters, 1852, p. 177. 

Although 8 species of Lezaster have been described, none is known from sufficient 
material to give an adequate understanding of its distinctive characters. Appar- 
ently these sea stars live so closely associated with corals that they are difficult to 
find and even when found are very hard to collect. Robert Baxter, who gave us 
the specimen brought from Lord Howe Island in 1932, said that it took him half 
an hour to dig it out of the coral rock. It is very doubtful whether more than a 
single species occurs in Australia. The few specimens known are from the two 
widely separated islands, Mer and Lord Howe. Apparently the only distinguish- 
ing character is the color, and on this character alone they may for the present 
be maintained. 

Color variegated, orange-yellow and bright red, with or without magenta........... leachu 
ColormumitormlypcriinsoMey paris Us rn MINE ers Tree A ead Sap okt Rae Vili Saal speciosus 

Leiaster leachii 

Ophidiaster leachu Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 284. 
Letaster leach de Loriol, 1885. Mém. Soc. phys. hist. nat. Genéve, vol. 29, no. 4, p. 403 

pl. 14, figs. 1-2. 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 136; pl. 9 (colored). 

Although de Loriol’s colored figure indicates a uniformly red sea star, his 
description refers to orange and two quite different shades of red, which would 
seem to indicate a variegated coloration in his Mauritius specimens similar to that 
of those taken at Lord Howe Island. No Leiasters are yet recorded from the 
Australian mainland, and the geographical distribution of Jeachu is very im- 
perfectly known. It is at least odd that the Lord Howe species should be the one 
best known from Mauritius and East Africa. It reaches a very large size, R = 250- 
275 mm. 

Leiaster speciosus 

von Martens, 1866. Arch. f. Naturgesch., vol. 32, pt. 1, p. 70. 
File Clarkssro2t. ich) Lorres Strait) ps 745 ple 11 (colored); pl. 27, figs: 1, 2. 

Judging wholly from the appearance in life of the Lezaster collected at Mer in 
1913 and of the one Baxter gave me at Lord Howe Island in 1932, it is hard 
to believe they can be the same species. But in preserved specimens, the differences 
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are insignificant. Until far more material is available, however, it may be best to 
continue using the name speciosus for the short-armed (R = 7br in life), unicolored 
crimson individuals, and leachiz for the long-armed (R = t4br in life), parti- 
colored ones. Flores, Mindoro in the Philippines, and Macclesfield Bank are the 
only other known localities for speciosus unless we accept Sladen’s record from 
Kandavu in Fii. According to Domantay and Roxas (1938), the Leiasters from 
Mindoro are “gorgeously brilliant red,’ and even when dried, R = about 8br. 
Their largest specimen had R = 250 mm. 

OPHIDIASTER 

L. Agassiz, 1835¢. Mém. Soc. sci. nat. Neuchatel, vol. 1, p. 191. 

Genotype: Asterias ophidiana Lamarck, 1815, vol. 2, p. 567. 

This is the largest and most widely distributed genus in the family, with at 
least 20 valid species, of which 7 are reported from Australia, all from the eastern 
tropical coast. No Ophidiaster has been found west of Torres Strait or of Bass 
Strait. The smaller species are not clearly distinguishable, and the line between 
Ophidiaster and Tamaria is by no means sharply drawn in nature. Adult Australian 
Ophidiasters, however, may be distinguished by the following key. In life the 
species are more or less distinctively colored, but in preserved material these char- 
acters have generally vanished. Of 3 of the species, the holotype alone is known, 
and of the other 4, only 1 (confertus) has as yet been collected in adequate numbers. 

KEY TO THE SPECIES OF OPHIDIASTER 

A. Adambulacral spines in close contact, no granules separating them: 
B. No abactinal plates conical with bare tips: 

C. No spinelets or conspicuously enlarged granules abactinally even 
BU CAD OR WTA y Steins. « cee (RAGING Sek bee er tec re an USIP Ue) ec eee ie ee lioderma 

CC. Spinelets or enlarged granules present abactinally near distal end 
of rays: 3 

Rays stout, R = 4-4.5br; distal spinelets rather inconspicuous; 
agumall jeyoular ares Well GCOVE@DEE. ..5.500cca0vecacc0sscv000% granifer 

Rays slender, R = 5-7br; distal spinelets well marked; actinal 
papular areas only on basal part of rays or wanting in 
smalls pecinienss Ven neces ree ai nee Ry net ce a eee er armatus 

BE Vianyzabactinaliplatesscomicalliaw tim loalicmtt > Smelt ieee nee watsont 
AA. Adambulacral spines separated more or less markedly by granules: 

D. Adambulacral spines in pairs, pairs separated by granules............. propinquus 
DD. Adambulacral spines not clearly in pairs and separated by granules: 

Papulae numerous in conspicuous large groups (10-20 in each); 
pedicellariaegnumienousiera inet newer ieee rea re eee confertus 

Papulae 3-8 in each rather ill defined area; pedicellariae few or 
Wal tian UO Se aI Ve Onn OY Rc a ee Re squameus 

Ophidiaster lioderma 

lal, IL, Clird<, nopii, 18eoy Womes Sientk, jo, Cog fall, 27, taaS, 2 AL 

This fine species is still known only from the holotype, which in life had 
R = 115 mm. and a dull light brownish-red coloration. It was found near extreme 
low-water mark on the southwestern reef at Mer, Murray Islands. 
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Ophidiaster granifer 

Litken, 1871. Vidensk. Medd., vol. 23, p. 276. 
H. L. Clark, 1921. Ech. Torres Strait, p. 81; pl. 7, fig. 1 (colored); pl. 29, figs. 3, 4. 

Ranging from Port Galera, Mindoro, and Port Palapag, Samar, Philippine Islands, 
eastward to the Carolines and to the Tonga Islands, and south to Green Island, 
Queensland, this small Ophidiaster (R = only 30-32 mm.) has a characteristic 
facies. The colors are gray and brownish red. It is fairly common at Mer and 
was also found at Erub (Darnley Island).  ,. 

Ophidiaster armatus 

Koehler, rg10a. Abhandl. Senckenb. Naturforsch. Gesellsch., vol. 33, p. 277; pl. 15, fig. 8; 
pl. 17, fig. 6. 

This species is still too imperfectly known (only half a dozen specimens) to 
make a discussion of its relationships profitable. The largest known specimen 
(R = 66 mm.) is from Lindeman Island, Queensland, and Koehler’s types 
are from the Aru Islands. Specimens recorded from the Caroline and Andaman 
islands are apparently wrongly identified. The color in life has not been recorded, 
but preserved specimens range from brown, with papular areas much darker 
than the convex plates which separate them, to deep yellowish violet with 2 or 
3 irregular yellowish annulations on the distal third of the arm. 

Ophidiaster watsoni 

Livingstone, 1936. Rec. Australian Mus., vol. 19, no. 6, p. 386; pl. 28, figs. 1, 3, 5, 7. 

This interesting species is known only from the holotype, which has R = 50 
mm. It was taken at Bushy Island, off Mackay, Queensland, on the edge of 

the coral reef at low tide. That it is an Ophidiaster seems doubtful, nor does 
the relationship to armatus seem at all obvious. Further material is essential. 

Ophidiaster propinquus 

Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, p. 255; pl. 12, 
TIER, Spy Wily MO, is, 

This is another species known only from the holotype. It was taken on Ribbon 
Reef, Great Barrier Reef, northeast of Cape Flattery, Queensland. It is a small 
form with R only 26.5 mm., and has several important diagnostic characters. 
Aside from the arrangement of the adambulacral spines in separated pairs, the 
double series of subambulacral spines or tubercles and the rather uniform granu- 
lation of the abactinal plates are good recognition marks. 

Ophidiaster confertus 

FileaClarkeiroro, endeavour, rept. ps 53; plai5, Mess 1, 2- 
—— 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 138; pl. 10, figs. 2, 3 (colored). 

This is the one Australian Ophidiaster of which sufficient material has been 
collected to warrant confidence in its specific characters. It is one of the common 
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echinoderms of Lord Howe Island, and Livingstone (1930) reports it from three 
stations on the coast of New South Wales. He also records a specimen from North- 
West Islet, Capricorn group, Queensland, and a specimen from Heron Island, in 

the same group, is in the Museum of Comparative Zoology, the gift of Melbourne 
Ward. Full-grown specimens have R = 155-160 mm. The usual habitat is 
among coral heads and rock fragments with little attempt at concealment. The 
color in life is deep tawny yellow or orange-brown; extremes are yellow-orange 
and, on the other hand, almost a red-brown. The oral side along the ambulacral 

grooves shows the brightest tint. 

Ophidiaster squameus 

Fisher, 1906. Bull. U. S. Fish Comm. no. 23, p. 1079; pl. 31, figs. 6-60; pl. 37, fig. 4. 
H. L. Clark, 1921. Ech. Torres Strait, p. 83; pl. 8, fig. 2 (colored). 

This species seems to be widely distributed in the Pacific region, as it is re- 
ported from the Philippines, Hawaii, the Paumotus, and the Murray Islands. The 

type locality is in Hawaii, but the type specimens were very small, the larger having 
R only 19 mm. Specimens with R = 35-45 mm. from off Waikiki Beach in 
4Y, fms. are now in the Museum of Comparative Zodlogy. The only specimen 
from the Paumotus is very small (R = 23 mm.), but the identification is seem- 
ingly correct. The Murray Island specimens are apparently adults of the Hawaiian 
species; they are the only ones known from Australia. The record for the Philip- 
pines (Domantay and Roxas, 1938) rests on a single specimen with R = 37 mm. 
found under a rock at Gabino Point, Port Galera, Mindoro. It differs markedly in 
coloration from all the other known specimens, for whereas the latter were red 
(vermilion to crimson, in different cases, and more or less variegated), the Port 
Galera specimen was “reddish-purple, mottled with dull violet and grayish-brown’ ; 
the madreporite was “deep orange,’ and the actinal side was “reddish-purple mot- 
tled with brown,” with orange on the “adambulacral and ambulacral spines.” The 
figures given certainly look like squameus, but obviously more material is necessary. 

HACELIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 284 (as subgenus). 

Genotype: Ophidiaster attenuatus Gray, 1840, p. 284. 

Only 4 species are assigned to this genus, but they are widely distributed, with 
1 in the Mediterranean and eastern Atlantic, 1 in the West Indies, 1 in the East 

Indies, 1 in tropical Australia. The Australian species seems to be most like 
the European, but the latter is the only one of which adequate material has been 
collected. 

Hacelia helicosticha 

Ophidiaster helicostichus Sladen, 1889. “Challenger” Ast., p. 405; pl. 69, figs. 5-7. 
Hacelia helicosticha H. L. Clark, t909a. Bull. Mus. Comp. Zool., vol. 52, no. 7, p. III. 

Originally taken near Booby Island, Torres Strait, this fine sea star was later 
collected by the “Alert” in Prince of Wales Channel and in the Arafura Sea. It 
has been reported also from Holothuria Bank, much farther west, and a large 
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specimen in the Australian Museum, with R = 150-155 mm., is from “north- 
western Australia.” The bathymetrical range is 6-36 fms. Bell’s (1884) record 
of a specimen with R = 213 mm. is obviously an error, as the measurement of 
the lesser radius is out of proportion. If his other measurements are correctly 
given, R in the biggest specimen would be about 165 mm., making it much the 
largest specimen known. Nothing is recorded as to the color in life. 

TAMARIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 283. 

Genotype: Tamaria fusca Gray, 1840, p. 283. 

This is the most perplexing group of sea stars occurring in the Australian region, 
for the absence of adequate adult material of the type species and the extraordinary 
growth changes that occur in at least one of the others have led to much con- 
fusion. Livingstone (1930, 1932, 1932@) has given much attention to the group 
and has published many admirable figures, but since he has given no “key” to the 
species and no comparative tabulation of their characters, I am unable to make 
out what distinctive features his 18 figures of fusca reveal which set that species 
apart from ornata and young megaloplax. He is, moreover, skeptical as to the 
validity of the genus Tamaria because young Ophidiasters often pass through a 
Tamaria-like stage, and large (probably senescent) Tamarias are quite Ophidiaster- 
like. It may be that the line between the two genera is arbitrary and unnatural, 
but in the species, such as tumescens and megaloplax, which can be defined from 
adequate adult material, the generic limits of Tamaria seem fully justified. To 
prevent further confusion, I am accepting both fusca and ornata as valid species. 
The only specimens available to me are very youthful ones identified by Living- 
stone, but although they are obviously not conspecific, I do not think either shows 
reliable specific characters. My key to the Australian species of Tamaria must be 
presented in the following negative form: 

KEY TO THE SPECIES OF TAMARIA 

A. Abactinal plates conspicuously tumid, covered with a rather smooth 
coat of coarse granules; papular areas large with many (10-20) 
papulae; inferomarginal spines may or may not be present............ tumescens 

AA. Not as above: 
B. Granulation very coarse; papular areas small, deep-sunken, with very 

few papulae; large central pointed tubercles or spinelets present 
OnpmManyeamiarcina leplatessespecial lysncartipromaniinn yy nee ornata 

BB. Not as above: 
Granulation irregular, with central granules on each plate large, 

often becoming conspicuous pointed tubercles or spines, most 
frequent and evident in half-grown specimens but becoming 
resorbed in adults; papular areas large, with 10-20 papulae...... megaloplax 

IN OtRASHA DOCH Dawn En ei AR i imran d taro pub tr oe a ul fusca 

Tamaria tumescens 

_ Ophidiaster tumescens Koehler, 1910a. Abhandl. Senckenb. Naturforsch. Gesellsch., vol. 33, 

P. 2773 pl. 16, figs. 3, 4. 
Tamaria propetumescens Livingstone, 1932a. Rec. Australian Mus., vol. 18, p. 369; pl. 42. 

9 
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Tamaria tumescens H. L. Clark, 1921. Ech. Torres Strait, p. 94. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 141. 

This fine Tamaria was first described from the Aru Islands in 10 fms. and 
later was reported from Parry Shoal, west of Melville Island, northern Australia. 
In 1932, it was found to be fairly common near Broome, and its lovely old-rose 
color was first revealed. It grows to a large size (R = 98 mm.) and shows much 
diversity in the arrangement of the aboral plates. 

Tamaria ornata 

Ophidiaster ornatus Koehler, 1910. Indian Mus. Ast., p. 151; pl. 18, figs. 3, 4. 

Tamaria ornata Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, 

Dy AGOS fol, WA, tie, B 

As the only known specimens of this Tamaria are very young, its validity as 
a species is dubious. Its right to a place in the Australian fauna is based on the 
fact that a small specimen with R = 22 mm. is in the Museum of Comparative 
Zoology from Holothuria Bank in the Timor Sea. 

Tamaria megaloplax 

Linckia megaloplax Bell, 1884. “Alert” rept., p. 126. 
Tamaria megaloplax Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, 

Dk, ASS jl ©, ikem, WHS fol, ma, ine, bh, WA WA, 
1932a. Rec. Australian Mus., vol. 18, p. 369; pl. 4o. 

Ophidiaster tuberifer Sladen, 1889. “Challenger” Ast., p. 404; pl. 55, figs. 1-4. 
Tamaria tuberifera H. L. Clark, 1921. Ech. Torres Strait, p. go; pl. 8, fig. 1 (colored). 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 139. 

Livingstone has given much attention to the problems involved in Bell’s con- 
fusion of 2 or more species in his original description of this sea star. It was 
well described and figured by Sladen under a different name, but Bell’s has 
priority. The range of the species extends from the northern part of the Barrier 
Reef (off Snake Reef, 134% fms.), Queensland, to Broome, and Livingstone in- 
cludes also the Andaman Islands and Philippines (Sulu Archipelago, fide Fisher, 
1919). Full-grown specimens have R = go-100 mm. and lack entirely the spinelets 
so evident in half-grown individuals, an extraordinary growth change. The color 
in life is an attractive combination of shades of brown and gray. Further material 
is necessary for understanding the diversity involved in the growth changes. 

Tamaria fusca 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 283. 
Livingstone, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 8, p. 257; pl. 9, figs. 4-73 

Ok, Wit, JOS, Tm, 7. SS jOll, 12, 1S, Ty AL, O, Fy WO, WH Wy NO: 

The only specimen of this species at hand is one with R = 12 mm. from off 
Direction Island, Queensland, taken by the Great Barrier Reef Expedition and 

identified by Livingstone. It is of course very young and its specific characters 
are uncertain. It has more pedicellariae and a finer coating of granules than any 
other Tamaria I have seen. It is very different from the adult fusca (R = 50 mm.) 
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figured by Livingstone in 1930 (pl. 8, figs. 2, 5). The distribution of fusca as 
given by Livingstone in 1932 is “Philippine Islands, Celebes and coast of North 
Queensland.” 

PSEUDOPHIDIASTER 

H. L. Clark, 1916. “Endeavour” rept., p. 54. 

Genotype: Pseudophidiaster rhysus H. L. Clark, 1916, p. 54. 

This odd ophidiasterid seems to be quite set apart from the rest of the family 
by its characteristic modification for a deep-water life. 

Pseudophidiaster rhysus 

H. L. Clark, 1916. “Endeavour” rept., p. 55; pl. 16, figs. 1, 2. 

The few known specimens of this endemic Australian sea star were taken 
along the southern coast of the continent between Oyster Bay, Tasmania, and 
the Great Australian Bight in 60-200 fms. In size they range from R = 58 to 
R = 150 mm. The color in life is reported to be dark purple; dry specimens are 
dingy gray or brown. 

Order SPINULOSA 

This order is not so large as the preceding and is not nearly so conspicuous a 

feature of the Australian marine fauna. Of the 9 families represented, 3 are now 
extinct and occur only as fossils, and 3 of the remainder have but one representa- 
tive each. The extinct forms are very different from any of the living sea stars 
and throw little light on the history of the present fauna. The g families are to 

be distinguished as follows: 

KEY TO THE FAMILIES OF SPINULOSA 

A. Inferomarginal plates wanting or, if present basally, in contact with 

adambulacrals, hence no actinolateral plates; all extinct: 

B. Rays short and wide with single series of superomarginal plates; 

lower surface covered by huge adambulacrals and opposite 
AOA Ua cieat Laan pee Ae te anne Mestociegan Wie cs Ua cellu a Nor Mi San lh Monasteridae 

BB. Not as above: 

Interbrachial areas practically wanting; no inferomarginals; rays 

long and tapering; abactinal surface covered with numerous 

simalliliiolatesmmpr ye cer earth ma Lai So Tove orm ale Urasterellidae 

Interbrachial areas more or less well developed; inferomarginals 
developed proximally but only in contact with adambulacrals. .Schuchertiidae 

AA. Inferomarginal plates present, more or less separated from adambu- 

lacrals by well developed actinolateral plates; chiefly Recent: 
C. Mouth plates small; ambulacral furrows narrow: 

D. Abactinal skeleton formed of closely imbricating plates, usually 

bearing spines or spinelets; actinal skeleton formed of imbri- 

cating plates, bearing a tuft or fan of spinelets or 1 or 2 small 

COUTTS Anca a bas Ce i ON Ul et LUNE ald See EE Asterinidae 
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DD. Abactinal skeleton formed of plates in longitudinal and trans- 
verse series forming a more or less open meshwork: 

E. No pedicellariae; abactinal skeleton reticulated, with spines, 

spinelets, or groups of spinules; interbrachial septa rudi- 
MeNtary OraWantin gts. Mee eye eee ene ae Aa Echinasteridae 

EE. 2j4awed pedicellariae present; disk large; interbrachial septa 
well developed: 

Rays and madreporites numerous; skeleton open-reticulated, 

arcane, Wntdn levee, Meollateacl GOINES. ooo occ eo soso s soos Acanthasteridae 
Rays 5; madreporite single; abactinal plates regularly ar- 

rangedspecaringgsial asisolateduspitics sat aaa eae Valvasteridae 
CC. Mouth plates large, plowshare shape; ambulacral furrows wide; 

adambulacral armature pectinate: 

No supradorsal membrane, or segmental pores or papillae; inter- 
brachialsepta,calcitteds 2 iin aoa tense Mieee cee a ane ate a aaa Solasteridae 

Supradorsal membrane complete; segmental pores and papillae 
PLESent-pinterbrachialuseptasnotccalciiicd Maen r na en ar Pterasteridae 

Family *MONASTERIDAE 

This family was instituted by Schuchert (1915) for a single genus containing 
a remarkable sea star occurring in the Permocarboniferous rocks of New South 
Wales. It is an isolated form, and, though included in the Spinulosa, has very 
little resemblance to any of the other sea stars included in the order; the real 
relationships have yet to be worked out. 

*MONASTER 

Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., no. 5, pt. 2, p. 71. 

Genotype: Palaeaster clarke: de Koninck, 1877, p. 166. 

Etheridge proposed this group as a subgenus, but Schuchert (1915), after care- 
ful study and discussion, raised it to full generic rank, as it has no close rela- 
tionship with Palaeaster. Only a single species is known. 

*Monaster clarkei 

Palaeaster clarke: de Koninck, 1877. Foss. Pal. Nouv.-Galles du Sud, pt. 3, p. 166; pl. 7, 
figs. 6, 6a. 

Palaeaster (Monaster) clarke Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., 
NOL Gy [XE Dy YOu GS jOlls WA, saNeS, it, DY folly WE, saver, Ap 

Only 4 specimens of this remarkable sea star have as yet been found, 1 in 
the Upper Marine series, and 3 in the Lower Marine series of the Permocar- 
boniferous rocks of County Northumberland, New South Wales. As Paleozoic 
sea stars go, it is a large species, R = 50-65 mm. The great width of the rays in 
proportion to the length is one of the most striking features. 

Family *U,RASTERELLIDAE 

This family was believed by Schuchert (1915) to contain but a single genus, 
to which he assigned a dozen species from North America, Europe, and Australia. 
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Withers and Keble (1934), however, consider the Australian species are best 

placed in 2 genera, which may be distinguished thus: 

All dine rows Or achraciails Gxacthy ouallaies .o5.ccc0 cb eb svacaccanesaonvoveysccas Salteraster 

Rows ot achachells mot Gzacthy alle. ooo. codsccscovcccceenssgedonocasdasno ead: Urasterella 

*SALTERASTER 

Stiirtz, 1893. Verhandl. Naturhist. Ver. preuss. Rheinland, vol. 50, pp. 43, 60. 

Genotype: Palaeaster asperrimus Salter, 1857, p. 325. 

Schuchert (1915) was doubtful about the validity of this genus, but Withers 
and Keble (1934) after careful study of Victorian specimens consider it worthy 
of recognition. They distinguish 2 Australian species thus: 

Rays elongate, tapering, with median radial series of plates and 3 series of 

avaeachlls, Grol GNC GIGS, WG eae urn a ih) Ba Moone Ol pio taia een aun lel it ata Mic guy ean ay a mate selwynt 
Rays short, not tapering, with only 2 series of plates on dorsal side above 

LMLEKOMIAT Shall SaEnperU an ar E NRO a a eau NN Gas AID on MUN tat alkene ule Gtk biradialis 

*“Salteraster selwyni 

Urasterella selwyni McCoy, 1874. Prodr. palaeontol. Victoria, dec. 1, p. 42; pl. 10, figs. 2, 3. 

Salteraster selwyni Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 235; pl. 11, 

TES, Wy Dp 

This little sea star, with R only 13 mm., is known only from the Silurian rocks 

of the range on the eastern side of Commonage Reserve, Kilmore, Victoria. 

*Salteraster biradialis 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 237; text figs. 9,.10; pl. 11, 

fig. 5. 

Of this tiny sea star only 2 specimens were found, 1 with R about 12 mm., 

the other with R only about 7 mm. They were taken “from the same open 
reddish sandstone bed on the eastern side of Commonage Reserve, Kilmore, Vic- 

toria” as S. selwynt. 

*URASTERELLA 

McCoy, 1851. Brit. Pal. foss., p. 59. 

Genotype: Uraster ruthveni Forbes, 1848, p. 463. 

McCoy’s account gives no distinctive features of the genus, but he proposes it 
for 2 species, ruthveni and hirudo. As the latter is very possibly the young of 
ruthvem, the first-named and better-known species should be regarded as the geno- 

type. Of the dozen species listed by Schuchert, only 1 occurs in Australia, and 
that is now included in the preceding genus. But a new species of Urasterella was 
described in 1934 from Victoria, and thus the genus remains in the Australian fauna. 
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*DUrasterella creswelli 

Withers and Keble; 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 234; pl. 12, fig. 6. 

Based on a single specimen, with R only 10 mm., this little sea star is possibly 
a Salteraster, but the high quality of the work of its authors warrants accepting 
their judgment as to its generic position. It was found in the “mudstone quarries” 
in the Yeringian (Silurian) strata of Lilydale, Victoria, associated with an abundant 
fauna of marine invertebrates. 

Family *SCHUCHERTIDAE 

This family, including but a single genus, is regarded by Schuchert (1915) as “the 
most primitive and ancient of all large-disked or pentagonal sea-stars devoid of 
marginals.” He stated that it was known only from North America, but Spencer 
(1922) records it from Great Britain, and Withers and Keble (1934) have added it 
to the Australian fauna. 

*SCHUCHERTIA 

Gregory, 1899. Geol. Mag., n. s., dec. 4, vol. 6, p. 351. 

Genotype: Palasterina stellata Billings, 1857, p. 290. 

Two good-sized fossils which are apparently congeneric but are certainly not con- 
specific justify including this North American and British genus in the Australian 
fauna. The 2 forms are easily separated as follows: 

Diskglancemitskciametersoneatermctnanwl eno tomo fetneera ni S lett aan tne macrata 
Disk rather small, its diameter much less than length of free arms................. qunori 

*Schuchertia macrata 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 239; pl. 12, fig. 3. 

A poorly preserved fossil from Hoffman Brick Pit, Brunswick, Victoria, is the 
holotype and only known specimen of this sea star. It has R = 40 mm., r = 15. 
The rock in which it was found is a “bluish mudstone,” in Silurian strata “roo feet 

below the surface.” 

*Schuchertia junori 

Withers and Keble, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 238; pl. 10, fig. 3. 

This species is also based on a single specimen in the National Museum at Mel- 
bourne, but it is finely preserved, though the apical side is wanting. It has 
R = 35 mm. r = g. It was found “in hard greenish sandstone” in “Collins 
Quarry, Kinglake West,” Victoria, the facies of which is “distinctly upper Silurian.” 

Family ASTERINIDAE 

This widely distributed family is very well represented in Australia, and on rocky 
shores and reefs these sea stars are an interesting part of the fauna, especially in 
the tropics. Most of the species are secretive and are found clinging closely to 
the under side of rock fragments or concealed in crevices, but a few occur on sandy 
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bottoms, and one of the largest species lives concealed just beneath the surface on 
bottoms of pure sand. Many species are brightly colored, but in some the spe- 
cific coloration is excessively diversified and inconstant. Most of the species are 
small, with R less than 50 mm. There is great diversity of form, however, some 
being flattened with r nearly equal to R, while at the other extreme are species 
with slender, more or less nearly cylindrical rays and R = 5-6r. The 9 genera 
occurring in Australia are distinguished from one another chiefly by body form 
and proportions, by the character of the abactinal plates, and by the spinulation. 

Key To THE GENERA OF ASTERINIDAE 

A. Form not excessively flattened, v.d. = 0.15 h.d. or more; papulae widely 
distributed over abactinal surface: 

B. Disk large; rays and body more or less flattened, with r tending to 

be % R or more: 

C. Abactinal skeleton rigid, no plates carrying long spines: 
D. Actinal spinulation not sacculate; no patch of uncalcified 

membrane in actinal intermediate areas near mouth: 
E. Abactinal plates not obviously divided into 2 areas; no 

regular, crowded, transverse series of small rounded 
plates along sides of rays: 

Abactinal plates of papular areas all of one kind, not 
crescentic or notched for papulae, wholly or partly 
SPUN ULOS Career rear ental, bee eerie ley Rane eK mAh Asterina 

Abactinal plates of papular areas of 2 or more kinds, 
threwlancemichescenticnonmotcnedstonpapulacw rere Patiriella 

EE. Abactinal plates divided into 2 areas: one, on disk and 
along radial crests, of crescentic plates; the other, com- 
prising rest of upper surface, covered by regular, 
crowded transverse series of small, rounded plates... .Paranepanthia 

DD. Actinal spinulation sacculate; patch of uncalcified membrane 
inveachyactinalmimtermediateraneasaecatsinouthie tee Disasterina 

CC. Abactinal skeleton not rigid, many plates not in close contact 
with their fellows; on distal part of arm they carry long, 
Slendenuspinesamar aye iter Maem aMinn a Ae Valk aa make ain cy Manasterina 

BB. Disk small; rays more or less elongate and tending to be cylindrical 
or at least arched dorsally, or markedly trigonal: 

F. Rays not trigonal and keeled: 
Abactinal plates, at least larger ones, definitely crescentic; 

Papulacmevid enters mcr mar Duet. wk nN Lopate ctv. Nepanthia 
Abactinal plates not crescentic, crowded, often swollen; 

PAPAS IMGOMAOEUOMS Or HVIDIS, ...00ceccccoccnsecseonsee Parasterina 
ls, Ragas Garegornel! eivalseexa alg yess wel MG las ees em gn WO Bes eee Tegulaster 

AA. Form excessively flattened, v.d. less than 0.10 h.d.; papulae confined to 
NATLOWPLAGIA DANG Sep ie PPR A par Re eta tats iis. Anseropoda 

ASTERINA 

Nardo, 1834. Oken’s Isis, vol. 7, p. 716. 

Genotype: Asterina minuta Nardo, 1834, p. 716 = Asterias gibbosa Pennant, 1777, 
Or Oa. 

The sea stars composing this genus are mostly small, pentagonal forms living 
on the lower surface of rocks and coral fragments. A few species have 6 or more 
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rays and, at least in youth, reproduce by fission. They show great diversity in 
color, but within each species the general tint is fairly constant. They are most 
abundant in the tropics, but are to be found on all the coasts of Australia and 
particularly at Lord Howe Island, where 4 species were taken. 

KEY To THE SPECIES OF ASTERINA 

A. Rays 5 only: 
B. Form more or less pentagonal, though sides may be concave; 

pe = YH IN Or MnoKes 
C. Actinal intermediate plates with single short, blunt spine or none..... atyphoida 

CC. Actinal intermediate plates with 2 or more spinelets: 
D. Spinelets of actinal plates 2 or 3, long and slender, exceeding 

width: off plate: 400 Geo hse el ee tied Pert ei Sanya perplexa 
DD. Spinelets of actinal plates short, often minute: 

E. Abactinal plates practically bare; actinal plates with mi- 
nute spinules in central group of 2-4: 

Interradial margins markedly concave; papulae large, in 
about a dozen longitudinal series on basal half of 
each ray; colors in life gray, orange, and white.............. nuda 

Interradial margins nearly straight or even convex; 
papulae small, in about 8 series; colors in life white 
andi cullybl wee se nah aes uect et ee he eee ee inopinata 

EE. Abactinal plates with minute spinelets in crescentic series; 
actinal plates with distinct “fans” of 4-6 slender spi- 
Nulessmcolonminwglireroranee omorangesy ell Owen ne eee lutea 

BB. Form more or less stellate; r = about % R or less: 

F. Abactinal plates bare; actinal plates with 1-3 minute spinelets............. alba 
FF. Abactinal plates with numerous spinelets: 

G. Abactinal plates with straight or curved compressed ridges, 
densely crowned with very minute spinules.................. scobinata 

GG. Not as above: 
H. Abactinal spinelets blunt, scarcely twice as long as thick, 

Roydeasbover (eA PUNOIENE CORE, ob soo dabaesecocddaudsodooasaoeec crassispina 
HH. Abactinal spines slender and acute, often minute: 

Some, usually many, abactinal plates along radial areas 
irregularly and conspicuously enlarged as bases for 
Glustersmotmenlang.cdes pint esha it nnn coronata 

INojsuchiswolleny plates ewe rr sevy eater we tacts tar area ene burtonit 
AA. Rays 6, 7, or 8: 

Abactinal spinelets low, blunt; 1 or 2 minute acute spinelets on actinal 
intermediate plates, wy4e . wea Ales Pera ey pee ear In ered Ue Aa heteractis 

Abactinal spinelets minute, acute; 3 or more minute, short spinelets 
oneachactinall plate ya ye) Se oe ne as ena ye ea anomala 

Asterina atyphoida 

H. L. Clark, 1916. “Endeavour” rept., p. 57; pl. 17, figs. 1, 2. 

This is the Asterina characteristic of the southern coasts of Australia, as it has 

been taken as yet only in the vicinity of Kangaroo Island and in Spencer and 
St. Vincent gulfs. It is a small species, the largest yet taken being only 22 mm. 
across. Nothing is recorded as to the color in life. The close resemblance to the 
Panamic Asterina modesta is noteworthy. 
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Asterina perplexa 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 155; pl. 22, fig. 4. 

A single specimen of this Asterina was taken at Ned’s Beach, Lord Howe Island, 
April 6, 1932, and no other specimen is as yet known. It has R = 14 mm. and 
is now pale brown; in life it was “white but with indefinite orange-yellow areas 
aborally; orally, pure-white.” 

Asterina nuda 

H. L. Clark, 1921. Ech. Torres Strait, p. 98; pl. 23, figs. 3, 4. 

This species also was described from a single specimen, from the other end 
of the Barrier Reef, found on the under side of a rock fragment at Weier, Murray 
Islands, September 30, 1913. It was about 33 mm. in diameter and the color was 
notably different from that of any other Asterina found at the Murray Islands. 
The upper surface was deep pearl gray, lightest in interradii, darkest on crest of 
rays; plates at tip of ray distinctly purple; marginal plates orange-brown; area around 
anus bright orange; madreporite white; lower surface faintly mottled brown, orange, 
and white; tube feet whitish. The dry specimen is dull brownish yellow. Living- 
stone (1933) reports 2 specimens in the Australian Museum from the “type locality” 
(presumably meaning the Murray Islands), but he gives no information about them. 

Asterina inopinata 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 3; pl. 5, figs. 1-8, 14. 

This is one of the most attractive species of Asterina yet known, the flattened, 
nearly circular form and the very unusual coloration combining to give it a fine 
appearance. The color in life is white more or less clouded and blotched with 
blue; the younger the specimen, the less the blue. The shade of blue varies in 
different individuals, from dusky to a definite dark blue. In alcohol, the white 
becomes cream color and the blue a dusky green. Dried specimens lose all dis- 
tinctive coloring. The largest specimen yet reported has R = 20 mm. Livingstone 
has recorded interesting growth changes, very young individuals having interradial 
slits (lunules) as in Tremaster, which are gradually obliterated. as the individual 
grows. The significance of this extraordinary fact is a complete mystery. Tremaster 
is known as yet only from moderately deep water in the western North Atlantic, 
whereas inopinata is found only on the southeastern corner of the Australian conti- 
nent, from the Tuggerah “lakes,” New South Wales, to Tasmania, in very shallow 
water. 

Asterina lutea 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 153; pl. 12, fig. 2 (colored). 

This is one of the characteristic sea stars of the Broome region, but we did not 
find it west of Roebuck Bay. Bardwell obtained a specimen far to the east, how- 
ever, at either Augustus or the Champagny islands. Its bright color makes it 
fairly easy to discover on overturned rock fragments. The very young are white, 
becoming more and more bright orange as they mature, but some individuals be- 



132 THE ECHINODERM FAUNA OF AUSTRALIA 

come only a dull yellow or a grayish orange. Full-grown specimens are 40-45 mm. 
across, with the sides nearly straight but sometimes concave, sometimes convex. 
Non-pentamerous variants are rare, but 1 tetramerous and 1 hexamerous specimen 
were taken. 

Asterina alba 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 150; pl. 22, fig. 7. 

So far as is yet known, this species is endemic at Lord Howe Island, but it 
will probably be found on the Barrier Reef and possibly on the mainland coast. It 
is so small (R = 7-9 mm.) and secretive that it is easily overlooked, yet the color 
is not at all protective. It is more or less pure white, but the largest individuals 
show, under a lens, traces of orange-yellow and a few scattered dusky or purple 
patches on the aboral surface. It occurs often with the usually non-pentamerous spe- 
cies anomala, but its consistent pentamerous symmetry is evidenced by the occur- 
rence of only 1 hexamerous individual, which shows no evidence of autotomy. 

Asterina scobinata 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 1; pl. 5, figs. 9-12, I5. 

This species was based on 3 pentamerous individuals, with R = 11-13 mm., from 
Tasmania. Five additional specimens from Tasmania were taken in 1929, and 
4 are now in the Museum of Comparative Zodlogy. In them, R = 7-15 mm. They 
show considerable diversity in body form, but it is probable that this is largely due 
to varied methods of killing and preservation. The color in life of 2 of these was 
deep brown above, cream color below, in sharp contrast. If this coloration is 
constant, it is distinctive. The types had 5 pairs of small noncalcified spots in the 
actinal interradial areas, and these can be made out with more or less difficulty in 
the other specimens, but are of diverse size and position. 

Asterina crassispina 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 390; fig. 112. 

Only a single specimen of this Asterina is known. It is in the South Australian 
Museum, dry, and not in very good condition, but shows the distinctive char- 
acters well. In it, R = 20 mm. and r = 11. It is supposed to be from the 
coast of the Northern Territory, but whether from the northeastern or northwestern 
side there is no clue. 

Asterina coronata 

von Martens, 1866. Arch. f. Naturgesch., vol. 32, pt. 1, p. 73. 
Fisher, 1919. Bull. too U. S. Nat. Mus., vol. 3, pp. 411-416; pl. 115, figs. 1-3; pl. 116, 

figs. I, 2. ! 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 145; pl. 12, fig. 1 (colored). 

This is the distinctive and characteristic sea star of Darwin and vicinity, but 
it has not yet been taken either in Queensland or in Western Australia. It is 
known from various stations in the East Indian region north to southern Japan 
and east to the Caroline Islands. Fisher (1919) has made a careful study. of the 
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diversities shown and recognizes 3 subspecies besides von Martens’ original coronata. 
The name fascicularis belongs to the North Australian form. It is a rather hand- 
some green and red star with R = 30-33 mm. The references given above 
supply all details. 

Asterina burtonii 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 280. 
H. L. Clark, 1921. Ech. Torres Strait, p. 96; pl. 6, fig. 2 (colored). 
Asterina cepheus Miller and Troschel, 1842. Syst. Ast., p. 41. 

Fisher, 1919. Bull. 100 U. S. Nat. Mus., vol. 3, p. 411; pl. 115, fig. 4. 

As I said in 1921, the abandoning of Gray’s name seems to me unjustified, despite 
my dislike for attaching human proper names to plants and animals. There is, 
I believe, no doubt as to the sea star which Gray called Asterina burtoni. It is 
widespread in the Indo-Pacific region from Mozambique to the Paumotus, but 
does not seem to have been found common anywhere. -Full-grown specimens may 
be 40 mm. across, but most museum specimens are less than that. Little is recorded 
as to the color in life. Australian specimens were orange-vermilion when small 
(R = 10-12 mm.), but big ones were greenish gray. They have been taken at 
the Murray Islands, Torres Strait, at Roebick Bayard Shark Bay, Western Aus- 
tralia, and at Long and Wooded islands, Houtman’s Abrolhos. 

Asterina heteractis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 1523 pl. 22, fig. 5. 

As all the known material of this species came from Lord Howe Island, it 
must be considered endemic there, but as it is small and secretive and not easily 
seen and collected, it may well be found in the Barrier Reef region if not on the 
coast of New South Wales. There are 4 specimens, but only 1, the holotype, with 
R = 7 mm., can be considered even approximately adult. It has 7 similar rays, 
and the color in life was salmon pink above and whitish below. The other speci- 
mens show that reproduction occurs by autotomy, for 1 has 6 rays, with 3 on one 
side twice as large as the opposite 3, and the other 2 have but 3 arms each. These 
3 specimens were light orange or whitish in life. 

Asterina anomala 

lal, IL, Clesdk, moan. len, Mormes Suerte, fo, O58 db 7 toe t) (Colrzel)s fol, De, sites Ge fol, 216, 
IER, By Bh 

In addition to the account given in 1921, all that is further known of this 
odd little sea star is given in H. L. Clark, 1938, pages 143-144. Intensive 
-collecting at Mer and at Lord Howe revealed this species at each end of Australia’s 
eastern reef region. It is of course probable that it will be found in many suitable 
spots between these extremes. The species is very small, with R = 10-12.5 mm. 
in the largest individuals. The number of rays ranges up to 8, with 5 the least 
common—only about 1 in 75 is pentamerous. More than half the known speci- 
mens have 7 rays. Conditions at Lord Howe seem to suit this little sea star well, 
as it is found there by the hundred. It was found just once west of Torres Strait, 
2 small specimens being collected at Cape Leveque, Western Australia. These had 
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the characteristic green and red coloration of the Barrier Reef specimens, with the 
red predominant. A careful study of the asexual reproduction of this species would 
be rewarding. | 

PATIRIELLA 

Verrill, 1913. Amer. Jour. Sci., ser. 4, vol. 35, pp. 480, 483. 

Genotype: Asterina (Asteriscus) regularis Verrill, 1867, p. 250. 

This genus is characteristic of the southern hemisphere and is well represented 
in Australia by 7 species, at least 3 of which are among the commonest of Aus- 
tralian sea stars. They occur among and under rocks in very shallow water, even 
above low-water mark in some favored areas. Excepting exigua, they do not occur 
in the tropics, but only on the more southern coasts of the continent. The species 
are distinguished as follows, but it should be noted that 2 species are known from 
only a single specimen each, 1 is known from 1 indubitable and 3 more dubious 
examples, and a fourth supposed species is not certainly distinct from gunnit. 

KEY To THE SPECIES OF PATIRIELLA 

A. Rays normally more than 5; no suboral spine on oral plates: 
B. Rays 7-9, normally 8; actinal intermediate plates usually with 

SINSIET SINE), Sis Nee ce ait eee pepat te PEAS ear ek ae era as a calcar 
BB. Rays 5-7, normally 6; actinal intermediate plates usually with 2 

spines: 

Colors in life diversified; spines of actinal plates more or less 
eying ricalanGdeblurmthygp oltitc Genera eee gunni 

Unicolor, usually more or less purple; tube feet orange; spines of 
aciinall pkiwes Wey SnOMt, ware, avevel WROMNCAKS. 2. oo occ cco bocce noe brevispina 

AA. Rays normally 5; 1 or more suboral spines on oral plates: 
C. Only a single suboral spine: 

Form stellate; only a single spine on actinal intermediate plates 
EXCEPtRSOMNe tian esis CaTgE GIS Kapiyic11s 11 eee ae mimica 

Form pentagonal; 2 spines on distal actinal intermediate plates; 
color sin difer black. vets Pie Rees icy ty oma nay Teas een Ee nts ra nigra 

CC. 2 or more suboral spines, though there may be but 1 on some plates: 
Rather large, R = 27 mm.; markedly stellate; innermost oral 

FOUN HEI, WEY WHGIS, MONA! AL GD... .2cccccoccccccosoecsoccuce: inornata 
Small, R rarely exceeds 15 mm.; more or less pentagonal; inner- 

most#oralaspineynotypeculiataey alte nee ee ee ee exigua 

Patiriella calcar 

Asterias calcar Lamarck, 1816. Anim. sans vert., vol. 2, p. 557. 
Asterina calcar Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 290. 

McCoy, 1890. Prodr. zool. Victoria, dec. 20, p. 371; pl. 200, figs. 1-1d (1, 14, 1d colored). 
Patiriella calcar Verrill, 1913. Amer. Jour. Sci., ser. 4, vol. 35, p. 484. 

McCoy (1890) calls this the commonest sea star on the coast of Victoria. It is 
also common at favored places on the coasts of New South Wales, at least as 
far north as Coffs Harbour; all around the island of Tasmania; and on the South 
Australian coast at least to Spencer Gulf. There are no published records from 
farther west. It occurs in shallow water along shore, even above low-water mark. 
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The number of rays is usually 8, but 7- and g-rayed specimens are not very rare. 
The adults are commonly 60-80 mm. in diameter, occasionally 100 mm. or a little 
more. The coloration is more or less diversified and often notably handsome. Green 
is common as a tinge, if not as a ground color, and orange and brown are very 
generally evident; white blotches or markings may occur. 

Patiriella gunnii 

Asterina gunnu Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 289. 

McCoy, 1890. Prodr. zool. Victoria, dec. 20, p. 372; pl. 200, figs. 2-2e (2, 2a colored). 
Patiriella gunnu Verrill, 1913. Amer. Jour. Sci., ser. 4, vol. 35, p. 484. 

Like the preceding, this is an endemic species of the southern coast of Australia, 
but it has a far wider range, as it is common on the southwestern corner of the 
continent and ranges as far north as Dongarra on the western coast. On the east 
coast, the farthest north recorded is at Long Reef, Colloroy, New South Wales. I 
have seen no specimens or records from Tasmania. Like calcar, it lives in very 
shallow water, near low-tide mark. The number of rays ranges from 5 to 8. Of 
539 specimens, practically 90 per cent had 6 rays, 6.5 per cent had 7, 2.5 per cent 
had 8, and rather more than 1 per cent had but 5. Adults are usually about too mm. 
across, but may be as much as 140 mm. The outline is normally hexamerous with 
R = 1.16r, but rarely it is circular, with r = R; on the other hand, individuals 

occur with R = 1.25-1.50r. The vertical diameter varies greatly with the method 
used and care taken in killing and preservation; v.d. = 0.06—-0.40 h.d. in museum 
specimens. The coloration is as varied as in calcar, but is perhaps on the average 
darker and duller, with little or no white or pale yellow. McCoy (1890) says the 
color is “generally purple above,’ though his colored figure does not show it. 
Apparently he had been impressed by specimens of the following species, brevis pina. 

Patiriella brevispina 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 166; pl. 22, figs. 2, 3. 

This unicolored sea star is characteristic of the southwestern corner of Australia. 
The color in life is “deep purple or brownish-crimson or more nearly brown (but 
with surprisingly little difference), with deep orange tube-feet.” It is somewhat 
smaller than gunniz, the largest specimen as yet seen being 90 mm. across. The 
actinal spines are remarkably small, flat, and truncate. Aside from a large specimen 
taken at Port Willunga, South Australia, this species is known only from Koombana 
Bay, Bunbury; Bunkers Bay; and Ellenbrook Bay, Western Australia. But, as was 
noted above under gunnu, McCoy had apparently found specimens of brevispina 
on the coast of Victoria and considered them purple gunniz. 

Patiriella mimica 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 16; pl. 1, figs. 6, 7; pl. 2, figs. 8, 

IO, II. 

The unique holotype of this species, having R = 24 mm., was dredged in 16-19 
fms. off Newcastle Bight, New South Wales. Its color in life was not noted, nor 



136 THE ECHINODERM FAUNA OF AUSTRALIA 

Is it very evident how it is to be distinguished from the New Zealand species 
regularis, which has been shown by both Farquhar and Mortensen to be anything 
but regular. 

Patiriella nigra 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 167; pl. 21, figs. 3, 4. 

This extraordinary black sea star has been found as yet only at Lord Howe Island. 
The holotype has R = 27-28 mm., but a specimen in the Australian Museum has 
R = 35 mm. Further collecting of Patiriellas of the regularis type at Lord Howe 
Island is essential for determining the true status of nigra. 

Patiriella inornata 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 17; pl. 1, figs. 2, 4; pl. 2, figs. 1, 

4, 7- 

This species is based on a single 5-rayed specimen, with R = 27 mm., from 
“Western Australia.” If the character of the oral spines as shown in this individual 
is constant, it is a good recognition mark, but obviously more material is essential. 

Patiriella exigua 

Asterias exigua Lamarck, 1816. Anim. sans vert., vol. 2, p. 554. 

Asterina exigua Perrier, 1876. Arch. zool. exp., vol. 5, p. 222 (p. 302 of reprint). 
Koehler, 1t910. Indian Mus. Ast., p. 129; pl. 9, figs. 6, 7. | 
ey Clarks 1o2t.) Pichwallonres Strait py o7eupla7s fess109 7a (colored): 

Patiriella exigua Verrill, 1913. Amer. Jour. Sci., ser. 4, vol. 35, p. 484. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 163. 

This little sea star ranges along the whole eastern coast of Australia from Hobart, 
Tasmania, to Erub (or Darnley Island), Torres Strait, but it has not been found 

west of Spencer Gulf on the southern coast or anywhere on the western or northern 
coasts of the continent, save for 1 specimen in the South Australian Museum labeled 
“North Australia.” The occurrence throughout the western Indo-Pacific area from 
South Africa to the Philippines and southeastward to the New Hebrides would 
lead one to expect it on the coast of northwestern Australia, but not one individual 
did we find either in 1929 or in 1932. It is a gregarious species and occurs in great 
numbers in favored localities, as at Erub and Lord Howe Island. At Erub con- 

ditions seem to be particularly favorable, and exigua reaches its maximum size 

there, 35 mm. in diameter. For discussions of its habits and diversity, see H. L. 
Clark, 1921 and 1938. 

PARANEPANTHIA 

Fisher, 1917. Ann. Mag. Nat. Hist., ser. 8, vol. 20, p. 172. 

Genotype: Nepanthia platydisca Fisher, 19134, p. 218. 

This is a well marked genus of half a dozen species, of which 3 occur in the 
temperate waters of southern Australia, and the others in the tropical seas of the 
Andaman Islands, the Philippines, and Celebes.. Fisher’s name replaces Verrill’s 
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Asterinopsis, a name given to a somewhat heterogeneous group with Lamarck’s 
penicillaris designated as the type, and Mortensen (1933, p. 258) has pointed out 
that this name is invalid. Its revival by Cotton and Godfrey (1942) is unnecessary 
and regrettable. 

KEY TO THE SPECIES OF PARANEPANTHIA 

A. Interbrachial arcs rather deep and more or less acute; plates of disk 
and radial areas different from those of interradii and sides of rays: 

Large, R up to 70 mm.; actinal plates along rays very numerous 

and in distinctly separated transverse series; color dull................ grandis 
Small, R less than 12 mm.; actinal plates along ray not very 

numerous, arranged in 2 or 3 longitudinal series; color in life 

ROSS ACL, MORE Or HESS warmieaaies Wart Gren COP. o6552500000cccep000008 rosea 
AA. Interbrachial arcs shallow and more or less rounded; plates of disk 

and radial areas not conspicuously different from those of inter- 
TAG pan Gy SiG on OMMay Sh pes ssmeras raed drat Wy Mees peter abs Retanrneast allie, praetermissa 

Paranepanthia grandis 

Nepanthia grandis H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 393; fig. 113. 
Paranepanthia grandis H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 159. 

This is an endemic and characteristic sea star of southern and southwestern 
Australia, apparently not rare on the coast of Victoria, judging from specimens in 
the National Museum at Melbourne, and in St. Vincent and Spencer gulfs, South 
Australia, but reaching a maximum size on the coast of Western Australia, where 

it has been found at Bunkers Bay and even at Point Peron. The specimen taken 
at the latter place is of maximum size, with R about 70 mm. in life. Owing to the 
dull coloration and the close adhesion to the lower surface of rock fragments, 
even so large a sea star may easily escape observation. The color in life is dull 
fawn color or some shade of yellowish brown or grayish brown. 

Paranepanthia rosea 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 161; pl. 22, fig. 8. 

Common at Rottnest Island, and occurring also at Point Peron, this pretty little 
ea star seems to be an endemic species of Western Australia. Its rose and cream 

‘coloration attracts attention in spite of the small size (less than 20 mm. across). 
/ It lives appressed to the lower surface of rock fragments and may be easily over- 

i I looked if there is much animal or plant growth thereon. Hexamerous individuals 
are by no means rare. | 

Paranepanthia praetermissa 

Asterinopsis praetermissa Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 143 
OL, 2, 1 Ty DE fol, Aly HVS, By S, 

Paranepanthia praetermissa H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 161. 

Across the continent from the preceding, this sea star represents the genus on the 
coast of New South Wales, where 7 specimens have been taken and listed from 
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Port Jackson, besides the holotype from Little Bay. It is much larger than rosea, 
adults having R = 32-36 mm., but it is not known to approach grandis in maxi- 
mum size. No notes on the color in life are recorded, but apparently it is somewhat 
lighter and more yellowish than that of grandis. The spinulation is noticeably 
different from that of the larger species, but the difference is difficult to show in a 
photograph and almost impossible to describe. The tufts of spinules are better 
spaced and the spinules are fewer, shorter, and more flaring than in grandis, but 
such a statement tends to exaggerate the difference. See the published figures, noting 
especially the interradial areas of the upper surface. 

DISASTERINA 

E. Perrier, 1875. Arch. zool. exp., vol. 4, pp. 292, 302 (no adequate diagnosis and no 

species mentioned). 
1876. Arch. zool. exp., vol. 5, p. 209 (no diagnosis, but 1 species described). 

Genotype: Dzusasterina abnormalis Perrier, 1876, p. 209. 

Livingstone (1933) did an admirable piece of work in clarifying this genus and 
in demonstrating that my Habroporina (1921, p. 34) is a synonym of Perrier’s 
quite inadequately diagnosed genus. I had not noticed Disasterina, being of the 
opinion that my Murray Islands specimens belonged in the Poraniidae. Livingstone 
has now shown that my specimens from Mer are identical with Perrier’s from 
New Caledonia. Moreover, he has shown that another of my species (Asterina 
leptalacantha) also belongs in Perrier’s genus, and he has added a third species 
from Port Curtis, Queensland. A single specimen of a little sea star from Broome 
seems to warrant including Disasterina in the fauna of that happy hunting ground 
of the marine zoologist, but it is apparently distinct from the Barrier Reef species. 
The 4 Australian forms may be distinguished thus: 

KEY TO THE SPECIES OF DISASTERINA 

A. Rays not short and broad, R = 2r or more: 

B. Abactinal surface covered by bare, thick skin, more or less obscuring 
underlyinesplateskevenmvw/lc NEG! In) -ae iar en rien ea abnormalis 

BB. Abactinal surface more or less bare but not skin-covered: 
Abactinal plates near center of disk with small spinelets; adam- 

bulacral armature, 4-6 (usually 5) spinelets; oral plates with 
FO" mMaroinalics pines cere e (oie a ae eee Dan area eae leptalacantha 

No abactinal spinelets except low down in interradii; adam- 
wacal gore 2 OF AS Oral Fou A. occ ce csccboveccecovcs spinulifera 

AA. Rays short and broad; R = 1.7r; no abactinal spinelets save a few 
TAMU GNS ONES MEE AMS aM! MACHADO. ...0.00cccacccvcvsesooe praesignis 

Disasterina abnormalis 

Perrier, 1876. Arch. zool. exp., vol. 5, p. 209. 
Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 7; pl. 4, figs. 6, 7; pl. 5, fig. 13. 
Habroporina pulchella H. L. Clark, 1921. Ech. Torres Strait, p. 34; pl. 4, fig. 2 (colored); 

DL, Dé, 1S, By QB? Dl, AG, ies Ay 

This little but attractive sea star is as yet known only from New Caledonia and 
the northern end of the Barrier Reef. The Australian records are from Murray 
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Islands, Torres Strait, and from Michaelmas Cay, off Cairns, Queensland. The 

few individuals so far collected do not exceed R = 25 mm. The color in life is 
green and white with a distinct spot of blue at the tip of each arm. Dried or 
alcoholic specimens are commonly “museum color.” The few abnormalis that 
have been taken were found on the lower surface of broken slabs or fragments of 
rock or coral in very shallow water. 

Disasterina leptalacantha ~ 

Asterina leptalacantha H. L. Clark, 1916. “Endeavour” rept., p. 57; pl. 18, figs. 3, 4. 
Disasterina leptacantha (lap. cal.) Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, 

D> 83 OL % Migs. S 3 DL a WES, W ab 

This species is of about the same size as the preceding, but seems to be of some- 
what stouter build. Nothing jis recorded of its color in life. It has been taken as 
yet only at the Capricorn group of islets on the Barrier Reef, under rocks or coral 
fragments, in pools at low tide. 

Disasterina spinulifera 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 156; pl. 22, fig. 6. 

The holotype and only known specimen of this species was taken at Broome, 
Western Australia, in June 1932. It was so small (R = 7-8 mm.) and its 
coloration so inconspicuous that its capture was not even noted in the field books. 
Its occurrence on the northwestern coast is of great interest, as all the other 
Australian Disasterinas come from the Barrier Reef region. Its general appearance 
is strikingly different from that of its congeners, but how much of this difference 
is due to its youth and the method of preservation, one cannot say. 

Disasterina praesignis 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 10; pl. 1, figs. 5, 8; pl. 2, fig. 5. 

This species also is known from only a single specimen, but the strikingly dif- 
ferent facies sets it apart from the other members of the genus. The holotype has 
R = 14 mm., and the rays are so short and wide that the resemblance to a true 
Asterina is rather marked. It was taken in North Channel, off Curtis Island, 

Port Curtis, Queensland, in 3-4 fms., on a somewhat muddy bottom having patches 
of dead and living coral. 

MANASTERINA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 157. 

Genotype: Manasterina longispina H. L. Clark, 1938, p. 157. 

It is unfortunate to create a monotypic genus, but it is doubly unfortunate when 
the type species is known from but a single specimen. Such is the case here, but 
the characters of the extraordinary sea star concerned do not admit of any other 
course. It is apparently not very nearly related to Disasterina or any other of the 
Asterinidae. 

) Ko) 
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Manasterina longispina 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 157; pl. 21, figs. 1, 2. 

The unique holotype of this sea star was collected at Rottnest Island, Western 
Australia, in 1934 by Beresford E. Bardwell, who very generously sent it to the 
Museum of Comparative Zoology. He reports that in life it was “about 3% inches 
across,” very soft and fleshy, reddish pink above and pale lemon yellow below. 
It was living attached to a flat sandstone rock on pure sand bottom. In its dry 
condition it is scarcely half as large, with R = only 24 mm., an unusual shrinkage 
but in keeping with its soft and fleshy appearance in life. 

NEPANTHIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 287. 

Genotype: Nepanthia maculata Gray, 1840, p. 287. 

Although Perrier (1876) recognized the validity of this group, he considered it 
only a subgenus of Asterina, to which he added 2 species which he found in the 
British Museum. Sladen (1889) restored Nepanthia to its full generic rank, and 
it has not been questioned since. The genus is common on the tropical coasts of 
Australia, and is further known from the Philippine Islands and the coast of Indo- 
China. The half-dozen Australian species may be distinguished as follows: 

KEY To THE SPECIES OF NEPANTHIA 

IN, JNGIOS Goon, K Ss ssaies 
B. Rays 6 or 7 (rarely 5 or 8), short and thick in adults; madreporites 

2-8; autotomy very general; adambulacral armature with about 
5? PULTOWs vSPUNESs x5) eae co etter at eee eee belchert 

BB. Rays 5, rarely 6 or 7; madreporite usually single, 2 or 3 in multi- 

radiate individuals; autotomous only when young; furrow 
spines more than 5: 

C. Aboral plates densely clothed with minute spinelets almost like 
velvet; innermost oral spine not notable: 

Aboral skeleton with short, wide, crescentic plates, not ar- 

ranged in very regular longitudinal series except near tip 
of arms; adambulacral and oral armature of numerous 

Wan Genelse, eleblt Gomes ooncngaaboscuocadcanncedevcuivodvocnad brevis 
Aboral skeleton with fewer, longer, narrower, more crescentic 

plates in very regular series; adambulacral armature of 
MONE, COLTS, LVN GONE, ooo 55500c0c sob occnvc000co0c0e00N: variabilis 

CC. Aboral plates with fewer, coarser spinelets, not at all velvety; 
innermost oral spine conspicuously large, flattened and 
CTI ES 0. UE aya niet eet URSIN ee Ree eo AN magnispina 

AA. Arms long, R = 5-6r: 
Small supplemental plate proximal to each papula;' furrow spines 

S=TosRe al littl eymorerthansOrnae Lye ee een een ier ae maculata 

No conspicuous supplemental plates proximal to papulae; furrow 

SoOINES F Ole O8 IX seatdovsr legs Wow GP. .oaccovsovccedsovvcsqoedcoogvcsoes tenuis 

1 Fisher (1919) says this little plate is wanting in all the Philippine specimens. 
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Nepanthia belcheri 

Asterina (Nepanthia) belcheri Perrier, 1876. Arch. zool. exp., vol. 5, p. 240 (p. 320 of 
reprint). 

Henricia heteractis H. L. Clark, 1909. Mem. Australian Mus., vol. 4, p. 530; pl. 49, figs. 

iy Do 
Nepanthia polyplax Doderlein, 1926. K. svenska Vetensk.-Akad. Hand1., ser. 3, vol. 2, no. 6, 

Os BOS joll, Ay seas, Dy AA 
Nepanthia belcheri H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 169. 

A full account of this interesting species is given in H. L. Clark, 1938. It is one 
of the commonest and most characteristic sea stars of Lord Howe, but has not 

yet been found in sufficient numbers on the mainland coast of Australia to enable 
us to know what the limits of its range there are. Livingstone (1932) records 
skeptically a “Nepanthia (? brevis) Perrier” from Low Isles, but as it had 6 arms 
and 5 madreporites it would be better to refer it to belcher1. Déoderlein’s type of 
polyplax was from Rockhampton, so the occurrence of belcheri as far north as 
Low Isles is not improbable. There are several records from Port Jackson, but none 

from farther south. Full-grown specimens have R = 30-35 mm., but most of the 
specimens taken at Lord Howe were considerably smaller than that. The color in 
life is an inconspicuous dull green, indistinctly speckled orally with reddish, but 
the colors are very fugacious. 

Nepanthia brevis 

Asterina (Nepanthia) brevis Perrier, 1876. Arch. zool. exp., vol. 5, p. 241 (p. 321 of 
reprint). 

Nepanthia brevis Sladen, 1889. “Challenger” Ast., p. 387; pl. 63, figs. 3-5. 
lal, IL, Cladk, topr, dn, Momes Seeits, 9, O58 Jol G, tea, 3, A (Glos). 

This is one of the characteristic sea stars of Torres Strait, but its range extends 
southward to Port Curtis, overlapping that of delcheri, and westward to Darwin. 
Studer’s record from northwestern Australia probably is based on specimens of 
variabilis, as none of the Nepanthias which we took west of Darwin are brevis. 
The colors of the upper side are dull, grayish olive, whitish, and black; orally, 

white with blue lines, speckled with light brown and orange. But the colors are 
completely fugacious and museum specimens give no hint of their variety. The 
largest specimens of brevis have R up to 55 mm., but few individuals reach that 
size, most having R = 30-45 mm. The habitat is the under side of rock fragments 
in very shallow water, near low-tide mark. 

Nepanthia variabilis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 176; pl. 10, figs. 4, 5 (colored); 

pl. 20, figs. 4, 5. 

A very striking and characteristic sea star of the Broome region, this fine 
Nepanthia reveals an astonishing diversity of color, though the adambulacral and 
oral spines are commonly deep green, sometimes appearing almost black. It 
reaches a considerable size, with R = 60 mm. and more. Very young individuals 
are hexamerous, but about 95 per cent of adults are pentamerous. Further details 
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are given in H. L. Clark, 1938. As yet variabilis is known only from Roebuck and 
Lagrange bays, Western Australia, and along the intervening coast. 

Nepanthia magnispina 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 174; pl. 20, figs. 1, 2. 

This species rests wholly on a unique specimen from Augustus (or Champagny) 
Island, northern Western Australia, collected by Beresford E. Bardwell. Though 
the supposed specific characters may prove to be elusive, the holotype is obviously 
different from any of the other Nepanthias taken on the northwestern coast. 

Nepanthia maculata 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 287. 
Sladen, 1889. “Challenger” Ast., p. 388; pl. 64, figs. 1-4. 

Fisher, 1919. Bull. roo U. S. Nat. Mus., vol. 3, p. 422; pl. 113, figs. 3, 4. 

This species is included in this account because the fine specimen, with R = 66 
mm., from which Sladen’s figures were made was taken at “Challenger” station 
188, which is in shallow water (28 fms.) at the extreme western end of Torres 
Strait. Perhaps this is just outside the arbitrary limits I have set for the Australian 
region, but the genus is so typically Australian, it seems proper to include 
maculata here. 

Nepanthia tenuis 

Isl I, ler mosis, hulen, We, Comyn, Zool, Walls 55% jo 17/58 fall. BO, inks, 3 

Only 3 specimens of this well marked species were taken by us at Broome, all in 
1932. The largest has R = 64 mm., the other 2 are much smaller. No other 
specimens have as yet been reported, but the species is probably not restricted to 
the Roebuck Bay region. It resembles the genotype more closely than does any 
other Australian Nepanthia. 

PARASTERINA 

Fisher, 1908. Smithsonian Misc. Coll., vol. 52, p. go. 

Genotype: Patiria? crassa Gray, 1847, p. 83. 

Fisher (1941) points out that the character which was supposed to distinguish 
Parasterina from its allies does not exist and that the genus is so near Nepanthia 
it may well be discarded. It seems to me, however, that the 3 Western Australian 
species, crassa, troughtoni, and occidentalis, form a homogeneous group, easily 
distinguished from Nepanthia by the rather conspicuous difference in the character 
of the abactinal surface. A fourth species, Patiria ocellifera, is listed by Gray from 
an unknown locality, and Sladen (1889) refers it to Western Australia, on the 
testimony of Tenison-Woods. But I am inclined to think there is confusion here 
with Nectria ocellifera, which Gray (1866) puts just before Nepanthia. Certainly 
I know of no good reason for including Paziria ocellifera in a list of Australian 
sea stars. The 3 species here included in Parasterina are distinguished thus: 



ANNOTATED LIST: ASTEROIDEA 143 

KEY TO THE SPECIES OF PARASTERINA 

Swollen plates of abactinal surface low hemispherical, densely covered with 

very slender and numerous spinules, well spaced, with small plates and 
MUMACKOUS JARS paUAS aoe UNG. o>0ccccoccscoanbovccsovvsccc0cgcgs0000E crassa 

Most abactinal plates somewhat raised but rather flat-topped, covered with 
low granule-like spinelets; small plates and papulae rather numerous........ troughtoni 

Abactinal plates elevated, transversely elongated, densely covered with 
granule-like spinelets, forming a more or less smooth coat without 

small plates, and with few large, somewhat hidden papulae.............. occidentalis 

Parastetrina crassa 

Patiria? crassa Gray, 1847. Proc. Zool. Soc. London, pt. 15, p. 83. 
Parasterina crassa Fisher, 1908. Smithsonian Misc. Coll., vol. 52, p. go. 

Nepanthia crassa Fisher, 1941. Proc. U. S. Nat. Mus., vol. 90, p. 453; pl. 70, fig. 2. 

Apparently fairly common on the Western Australian coast between Geraldton 
and Rockingham, this species has been a source of much confusion from the 
days of Gray until now. Fisher’s recent (1941) notes and figures leave no room 
for further misunderstanding. It is not a conspicuous sea star, as it lives among or 
under rock fragments in tide pools or below low-water mark. The color in life is 
reddish brown so far as we have any record. Large specimens have R = 60-64 mm., 
r and br about one-fourth as much. 

Parasterina troughtoni 

Livingstone, 1934. Rec. Australian Mus., vol. 19, no. 3, p. 179; pl. 18, figs. 1-6. 

Little is known of this species, for it was described from a single small specimen 
(R = 16 mm.) from Albany, King Georges Sound, Western Australia, where it 
was taken in shore collecting. A specimen of the same size is in the Museum of 
Comparative Zoology, and one twice as large is in the Western Australian Museum 
at Perth. These 2 specimens are from an unknown locality on the Western 
Australian coast. Nothing is known as to the color in life. 

Parasterina occidentalis 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 180; pl. 21, fig. 5. 

This well marked species has been found as yet only near Fremantle, but it is 
apparently not very uncommon there, for at least five local stations have yielded 
specimens. Full-grown ones have R = 65 mm., r and br about one-fifth as much. 
The color in life is reported to be brick red. 

TEGULASTER 

Livingstone, 1933. Rec. Australian Mus., vol. 19, no. 1, p. 11. 

Genotype: Tegulaster embury: Livingstone, 1933, p. 12. 

This genus was erected to include Disasterina ceylonica Déderlein and a closely 
related sea star found on the Great Barrier Reef. Livingstone stresses the trigonal 
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character of the arms, but this is not very obvious in the figures given, which are 
strikingly suggestive of Asterina coronata. ‘That sea star, however, does not have 
bare abactinal plates. 

Tegulaster emburyi 

ILNPIERCOIS, MOB, Ise, AEPbeNe IMIG, WO 3, IO, Ii, JD. Te Pll ty tee, my, 39 fol 2, 
HR, DB, 2 O, © 

This interesting sea star was described from a single specimen collected at 
Norwest Island, Capricorn group, Queensland, where it was “living under a dead 
coral boulders) It is)ismally Re only srommim a lheNcolorinmlitemisssaidmtompe 
“very gaudy,” being a combination of orange and magenta, both light and dark, 
on a deep cream-colored ground. 

ANSEROPODA 

Nardo, 1834. Oken’s Isis, vol. 7, p. 716. 

Genotype: Asterias membranacea Retzius, 1783, p. 238. 

This very remarkable group of sea stars presents the most extreme reduction in 
vertical diameter to be found in the whole echinoderm phylum. The genus occurs 
in European but not in American seas. Several species are known in the East 
Indian region, and of these the following occurs in Australia, not only on the 
northwestern coast, but also in Queensland waters. 

Anseropoda rosacea 

Asterias rosaceus Lamarck, 1816. Anim. sans vert., vol. 2, p. 558. 

Anseropoda rosacea Fisher, 1906. Bull. U. S. Fish Comm. no. 23, p. 1089. 

lal, IL, Clank, nome, “Tincleayour” Meo, jd. HOS ie 5 Os 

Palmipes rosaceus Koehler, 1910. Indian Mus. Ast., p. 127; pl. 20. 

This extraordinary sea star has been so well figured by Koehler that detailed 
description is unnecessary. It grows to a large size, as much as 240 mm. across. 

It is excessively flat in life, but in drying it may become elevated or even con- 
siderably arched centrally. It lives apparently just below the surface of the sand 
in shallow water, but not near low-tide mark. The color in life is gray above and 
creamy white beneath, with black speckling above, and more or less rust color along 
the ambulacra. It is widely distributed in the northern and northeastern Indian 
Ocean, and the range extends to southern Queensland (25 miles southeast of 
Double Island Point, 33 fms.) and to northern Western Australia at Broome and 
Port Hedland. For a discussion of the number of rays and other details see 
H. L. Clark, 1938, page 182. 

Family ECHINASTERIDAE 

This cosmopolitan family is represented in Australia by 3 genera. One of these 
is a monotypic endemic and another is a tropical genus containing many species, of 
which several endemic forms are a conspicuous feature of the sea-star fauna of 
South and Western Australia. The third genus is the highly differentiated and 
perplexing Henricia, widespread in both the northern and southern hemispheres, 
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the despair of any orderly-minded systematist. These genera are quite unlike in 
general appearance and are easily distinguished as follows: 

Key To THE GENERA OF ECHINASTERIDAE 

A. Adambulacral spines and spinelets disposed in transverse series on each 
plate; abactinal plates forming meshwork of small, ill defined 

papular areas: 
Abactinal plates covered with thick skin and bearing isolated or 

Clastarecl Goines, Git OF COMBGISMIDIC SHE, ..5.0000000000000d00800¢ Echinaster 
Abactinal plates with numerous minute spines, often granuliform......... Henricia 

AA. Adambulacral spines arranged in 2 longitudinal series; abactinal plates 
forming very coarse network, with meshes 5-10 mm. across........... Plectaster 

ECHINASTER 

Muller and Troschel, 1840. Ber. Verhandl. K. preuss. Akad. Wissensch., Apr., p. 102. 

Genotype: Asterias seposita Lamarck, 1816, vol. 2, p. 562 = Asterias sagena Retzius, 
1805, p. 21. 

This is a large group of some 25 nominal species of world-wide distribution in 
tropical and warm-temperate seas. Fisher thinks it may well be broken into 2 
genera according to the distribution of the papulae, those with intermarginal and 
actinal papulae being segregated under the name Othilia Gray. This is not, how- 
ever, an easy line of division to follow, as large specimens of sagenus have papulae 
in the intermarginal area and below it on the proximal part of the rays. It is 
possible that the division between Ozhilia and Echinaster is a natural one and 
should be maintained; but for the present, it seems best to let the Australian species 
remain under the name with which they were described. They are a rather 
striking group of relatively large sea stars with considerable diversity of appearance. 
They may be distinguished as follows: 

KEY To THE SPECIES OF ECHINASTER 

A. Abactinal spines large, coarse, and well spaced, or in elevated groups: 
B. Abactinal spines acute or blunt, low or high, but not chisel-shaped 

or clavate: 

C. Abactinal spines not grouped in elevated clusters: 
Abactinal plates do not form conspicuous reticulum; abactinal 

FOMES Inn, acute, mane? wiontomalhy Gentwarel.....coccasecce acanthodes 
Abactinal plates form coarse reticulum with large meshes; 

alactinall goumes llou aincl lolliNt, . oo. occ ccdocuncccecnunsoeovs arcystatus 
CC. Abactinal spines in elevated groups of 5-12 or more, well 

SPACCC MME EMRE pean AC ATR on nan im AN Ay aye IRR 2 Ca a ES glomeratus 

BB. Abactinal spines numerous, rather uniformly scattered, low and 

TOU, Wil Cosde-soeynac! Gr CHVAWE GOS. .o5220ccecccsacnovcascsnacs superbus 

AA. Abactinal spines small, numerous, blunt or pointed, rather uniformly 
scattered: 

Small (R = 75-125 mm.), 5-7 rays, autotomous; rays rather 
slender, covered with numerous small, blunt spinelets; subam- 

bulacral and actinal spinelets tend to form series parallel to 
adambulacrals; color rust red speckled with blackish, or whole 

upper surface blackish, but with no trace of purple.................. luzonicus 



146 THE ECHINODERM FAUNA OF AUSTRALIA 

Large (R = 150-190 mm.), 5 rays, not autotomous; rays stouter 

with less numerous spinelets; bare area on actinal surface of rays 

just outside adambulacral spines, not occupied by series of subam- 

bulacral and actinal spines parallel to furrow; color deep buff 

spotted or blotched with purple, or unicolor either purple or 

bright” red) ec 08 ae Jet Jr UIA TRI RU ae Se RORY ane varicolor 

Echinaster acanthodes 

Jak Ik Chk, Tond, “Winclenyour” Keo, jo, ONS ll WO MES, 1, 2. 

This is a rather small sea star with slender rays for an Echinaster, and finds its 
nearest relative in E. stereosomus Fisher from the Philippine Islands. It is, however, 
much more spiniferous, and its conspicuous subambulacral spines are distinctive. 
It has as yet been taken only near the southern coasts of Queensland, off Fraser 
Island in 32 fms., and 25 miles southeast of Double Island Point in 33 fms. The 
largest specimen has R = 70 mm. Nothing is recorded as to the color in life. 

Echinaster arcystatus 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 148; pl. 21. 

This is another well marked species of which too few (only half a dozen) 
specimens are known. They were taken between Fremantle and Geraldton, and 
at Bunkers Bay, Western Australia—one at each place—and in South Australian 
waters; of 4 specimens there taken, only 1 has a definite label, “between Backstairs 
Passage and the Pages, 25 fms.” ‘The Fremantle specimen is said to have been 
“purple” in life; the dry specimens are deep red or reddish brown or brown. 
The largest specimen has R = 172 mm., and the arms taper markedly so that 
R = 11br at the middle of the arm but only 7br at base. In the holotype R = about 
5-5br at base and 7br near middle. In the Bunkers Bay specimen R = about 4.5br, 
the arms being conspicuously short and stout. No doubt some of this great 
discrepancy in proportions is due to differences in the killing and preserving of 
the specimens. 

Echinaster glomeratus 

lS 1b, Ghd, rod, “Winclenvroun” ifort, jo. O22 ols, 22, 22, 

So far as is yet known, this is an endemic South Australian sea star, all known 

specimens being from near Kangaroo Island or from the Verco collections in 
St. Vincent and Spencer gulfs. It is a smaller species than the preceding, the largest 
individual of the 8 known having R = 97 mm. Nothing is recorded as to the 
color in life, the yellow-brown of the dried specimens giving no clues. A specimen 

in the South Australian Museum has the arms so short and nearly cylindrical and 
the groups of spinelets so large and numerous, it has been designated by a varietal 
name, extremus (see H. L. Clark, 1928, p. 396), but it probably intergrades with 
the typical form. The suggestion by Cotton and Godfrey (1942) that glomeratus 
might be placed in Henricia indicates a lack of acquaintance with that genus. 
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Echinaster superbus 

H. L. Clark, 1916. “Endeavour” rept., p. 64; pls. 24, 25. 

If ever a specific name was happily chosen, this notable sea star bears it, for not 
only is it the most beautiful of Australian sea stars in coloration, but its large size 
and extraordinary spinulation justify enthusiasm in any reference to it. It is 
greatly to be regretted that the only specimen we obtained during our two visits 
to Broome was taken when we were in Pender Bay, far from town, and Mrs. Clark 
was not available to make a colored figure. My notes are quite inadequate to set 
forth the striking green, white, and rose coloring. Only 4 specimens are as yet 
known, 2 in the museum at Perth, 1 in Sydney (the holotype), and 1 in the 
Museum of Comparative Zodlogy, the largest of all (R = 145 mm., over 150 mm. 
in life). All are from Broome or the immediate vicinity; though one in the Perth 
museum has no locality label, there is no reason to doubt it is from the vicinity of 
Broome. The extraordinary spinulation sets superbus quite apart from the other 
members of the genus. The Pender Bay specimen was brought up by a diver who 
said he found it “on top of a rock.’ Possibly the normal habitat is among rocks 
and corals where it cannot be reached with a dredge. 

Echinaster luzonicus ~ 

Othilia luzonica Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 282. 

Echinaster luzonicus Muller and Troschel, 1842. Syst. Ast., p. 23. 
H. L. Clark, 1921. Ech. Torres Strait, p. 98; pl. 10, figs. 2-4 (2, 3 colored). 

Echinaster eridanella Muller and Troschel, 1842. Syst. Ast., p. 24. 

IHL, IL, Cladk, non}, “Wmceavowr” wept, jo. Gag fol 20, fas, 1, ag fol. am, tne, 2 Che, 2 OE 
pl. 21 is Echinaster purpureus Gray, a poorly preserved specimen). 

Othilia purpurea Fisher, 1919. Bull. too U. S. Nat. Mus., vol. 3, p. 432; pl. 122, fig. 1; 

pl. 132, figs. 7, 7a, b (Non Othilia purpurea Gray, 1840, p. 282, the closely allied 

species of the western Indian Ocean). 

The close resemblance between the Echinasters of the western Indian Ocean and 
those of the East Indian region, combined with the very poor and often unidentifiable 
condition of dried specimens, has led to much confusion. The question was 
discussed in H. L. Clark, 1921, pages 98-100, and the conclusion was reached that 
the name purpureus might well be retained for the western Echinaster, Gray’s 
name /uzonicus being restricted to the species of the East Indian region and 
northeastern Australia. This decision accounts for the presence of Fisher’s purpurea 
in the synonymy given above. Muller and Troschel’s fallax and Perrier’s vestitus 
are apparently identical with purpureus and are not found in the Australian fauna, 
though I listed Perrier’s species in 1914 from Port Hedland, Western Australia. 
The specimen so named was undoubtedly a small adult of the following species 

. (varicolor). 

At the northeastern corner of Australia and southward along the Queensland 
coast to the Low Isles, to Bowen, and even to “25 miles southeast of Double Island 
Point, 33 fms.,” /uzonicus is more or less common in shallow water along shore. 
Most specimens have R less than 100 mm., but big adults may reach 125. The 
color is fundamentally “rusty red,” but this is commonly speckled with blackish, 
and adult specimens tend to become dark, even a dull black, at least aborally; there 
is no tendency toward violet or purple. Although common in Torres Strait, /uzonicus 
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has not been found on the Australian coast west of there, but it ranges northward 
to the Philippines. Livingstone (1932) records some interesting data concerning 
the occurrence of this Echinaster at the Low Isles. 

Echinaster varicolor 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 184; pl. 11, fig. 1 (colored). 
Echinaster vestitus H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 150 (NON 

Perrier, 1869, p. 254). 

The remarkable diversity of color shown by this big Echinaster is very perplexing 
and suggests what an interesting bit of research it would be to fertilize a few 
hundred eggs, carry them through their development to maturity, and see whether 
all three color forms would appear as the offspring of one female. The spotted 
form is undoubtedly the most common, but the uniformly violet individuals were 
not very rare, and several examples of the bright red form were taken. Yet when 
dried, all lost their bright tints and became brown of some shade with no correlation 
between the color in life and the shade of brown. The largest specimen has R = 190 
mm.; in life it probably exceeded 200. The species seems to be very local and does 
not occur along shore; all the specimens were obtained by dredging or by a diver in 
5-10 fms. The specimen of Echinaster from Port Hedland which I reported in 
1914 as vestitus Perrier is undoubtedly a small adult varicolor. 

HENRICIA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 184. 

Genotype: Henricia oculata Gray, 1840, p. 184 = Asterias sanguinolenta O. F. 
Miller, 1776, p. 234. 

It is probably no exaggeration to say that this is the most perplexing genus of 
sea stars, because it is so widely distributed in the cooler waters of both northern 
and southern hemispheres and shows an extraordinary lack of constancy in ele- 
mentary species characters such as body form and proportions, and type of 
spinulation. The species are fewer and individuals apparently less numerous in 
the southern than in the northern seas, but even the southern species are ill defined 
and difficult to delimit. The genus, however, is seldom taken in Australian waters, 

the only specimens as yet reported being those dredged by the “Endeavour” during 
her fisheries investigations. These were all referred to the following species. 

Henricia hyadesi 

Cribrella hyadesi Perrier, 1891. Miss. Sci. Cap Horn, vol. 6, pt. 3, p. Kroo; pl. 9, figs. 1a—d. 
Henricia hyadesi Fisher, 1911. Bull. 76 U. S. Nat. Mus., pt. 1, p. 293. 

H. L. Clark, 1916. “Endeavour” rept., p. 60. 

In his important discussion of the Henricias taken by the “Discovery,” Fisher 
(1940, pp. 162-169) treats Ayadesi as identical with obesa Sladen. He also reports 
(p. 166) his observations on 3 of the Henricias taken by the “Endeavour.” He 
considers 2 of them forms of Cribrella sufflata Sladen (taken by the “Challenger” 
near the Kermadec Islands); the one from the Great Australian Bight he says is 
“of the compacta group,’ this also a “Challenger” species taken in deep water 
west of New Zealand. After a re-examination of the “Endeavour” specimens, now 
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in the Museum of Comparative Zodlogy, and comparison with two Henricias from 
off eastern Patagonia, supposed to be Ayadesi, and a cotype of H. compacta var. 
aucklandiae Mortensen, I am still unable to reach a definite conclusion. Meanwhile 
it seems best to let the “Endeavour” specimens remain listed under the name 
hyadesi, but with the added statement that the Great Australian Bight material 
probably represents a different species from the one taken farther east in Bass 
Strait and off eastern Tasmania. All the “Endeavour” Henricias were taken in 
comparatively deep water (50-200 fms.). The largest has R = 80 mm. 

PLECTASTER 

Sladen, 1889. “Challenger” Ast., p. 535. 

Genotype: Echinaster decanus Miller and Troschel, 1843, p. 114. 

This is, in striking contrast with the preceding genus, a sharply defined, mono 
typic, endemic group confined to the southern side of the Australian continent. 

Plectaster decanus 

Echinaster decanus Muller and Troschel, 1843. Arch. f. Naturgesch., vol. 9, no. I, p. 114. 
Plectaster decanus Sladen, 1889. “Challenger” Ast., p. 535. | 

lal, IL, Clark, ro9mO, “inckarouir”’ ment, jo. Gog fol, Ad, snes, uy 2. 

This is one of the most typically Australian of all the remarkable sea stars in the 
fauna. It ranges from Port Jackson southward and westward to the Bight in 
shallow or moderately deep water (90 fms.), but does not seem to be common 
anywhere. In large specimens, R = 100-110 mm. The colors in life are striking, 
for the skeletal network, abactinally, is red and the big papular areas are purple. 

Family SOLASTERIDAE 

A group of sea stars of conspicuous appearance, frequently with more than 5 and 
often with more than 10 rays, this family is more common in northern than in 
tropical or southern seas. Only 2 genera occur in Australia. One was taken by the 
“Challenger” at the western end of Torres Strait, and the other by the “Endeavour”’ 
in her fisheries investigations off southeastern Australia. The two are easily 
distinguished thus: 

Ageimell mnteertmvechare jolletes eH ail MCC ONKEOUS, . cb ssec0ccc00cenaeasarco, Crossaster 
Actinal intermediate plates, each with curved comb of spines, extend to 

(HYD) ORE: SRETV.S sg alll et -tl dees etic oh ea tone RU Re SERRE a SO Sgr RENEE eA a Rhipidaster 

CROSSASTER 

Muller and Troschel, 1840. Ber. Verhandl. K. preuss. Akad. Wissensch., Apr., p. 103. 

Genotype: Asterias papposa Linné, 1767, p. 1098. 

A northern genus of rather more than half a dozen species, Crossaster was found 
by the “Challenger” in South Africa, by the “Albatross” in the Philippines, and 
by the “Endeavour” near the southeastern corner of Australia. The Australian 

species is quite distinct from the others, particularly in the multiplicity of adam- 
bulacral and oral spines. 
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Crossaster multispinus 

H. L. Clark, 1916. Endeavour” rept-, p. 66; pl. 18, figs. 5, 6: 

Nothing further has been recorded of this sea star since the original description. 
It was taken off southeastern Victoria in 50-100 fms. and also off Bruni Island, 
Tasmania, 150-230 fms. The 4 known specimens are small (R = 40 mm.) and 

may not be mature. Nothing is known of the color in life, but in the preserved 
material, the 3 Tasmanian specimens are lighter than the fourth. 

RHIPIDASTER 

Sladen, 1889. “Challenger” Ast., p. 447. 

Genotype: Rhipidaster vannipes Sladen, 1889, p. 448. 

A monotypic genus is this, resting on a single species, which in turn rests on a 
single specimen. 

Rhipidaster vannipes 

‘aden, 1889. “Challenger” Ast., p. 448; pl. 69, figs. 1-4. 

The unique holotype of this interesting sea star was taken at “Challenger” station 

188 at the western end of Torres Strait, just within the Australian limits adopted 
for this report, in 28 fms. It has 8 rays, 85-88 mm. long, and the color in alcohol 
is light yellowish brown. 

Family ACANTHASTERIDAE 

This is a monogeneric family which Fisher considers a relict of an old and at 
one time more extensive group. These remarkable asteroids are, however, distinct 
from any others now living, the large size, the multiplicity of rays and madreporites, 
and the big, articulated spines setting them quite apart. At least 4 species seem 
to be known, but only 1 occurs in Australia and it is by no means common. 

ACANTHASTER 

Gervais, 1841. Dict. sci. nat., suppt. I, pt. 2, p. 470. 

Genotype: Acanthaster echinus Gervais, 1841, p. 474 = Asterias planci Linné, 

HFSS, [Ds OBR. 

This extraordinary genus barely enters the Australian region, but a few specimens 

have been taken at the northern end of the Barrier Reef. They all seem to 
represent the type species. 

Acanthaster planci 

Asterias planci Linné, 1758. Syst. Nat., ed. 10, p. 823. 

Acanthaster planci Verrill, 1914. Shaillovs water starfishes, N. Pacific coast, p. 364. 

Acanthaster echinites Doderlein, 18964. Semon’s Ast., in Jena Denkschr., vol. 8, p. 320; 

Nl, Diy [eS D7. 

“A. (Meantnon antintalen Aro
n Jake 

i 
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This extraordinary sea star, with 13-16 rays and exceeding 400 mm. in diameter 
when full grown, just enters the Australian region at the northern end of the 
Barrier Reef, having been taken at Warrior Reef, at the Murray Islands, and at 

the Low Isles. In my Torres Strait report (1921, p. 101) I have given an account 
of this curious animal as it appears in life. Apparently it may be found anywhere 
from Zanzibar to Hawaii. 

Family VALVASTERIDAE 

Originally proposed as a subfamily, this monogeneric group has been elevated to 
family rank by Fisher, as in the case of Acanthaster. Valvaster has such an unusual 
combination of characters that Koehler has also approved of recognizing the family. 

VALVASTER 

E. Perrier, 1875. Arch. zool. exp., vol. 4, p. 376 (p. 112 of reprint). 

Genotype: Asterias striata Lamarck, 1816, vol. 2, p. 564. 

The discovery of a Valvaster at Mer, Murray Islands, in 1913 added a second 
species to the genus, originally monotypic, and revealed it as a member of the 
Australian fauna. Owing to their secretive habits and a habitat difficult of access, 
very few specimens of Valvaster have ever been taken, but there seems no reason 
to doubt that the unique Australian specimen is a different species from the 
genotype. 

Valvaster spinifera 

H. L. Clark, 1921. Ech. Torres Strait, p. 102; pl. 6, fig. 6 (colored); pl. 36, figs. 8, 9. 

All that is known of this beautiful sea star is recorded in the reference given 
above. It appears to be quite distinct from Lamarck’s species, but neither is yet 
sufficiently known to make any conclusion regarding them perfectly trustworthy. 
This Valvaster is at least a worthy rival of Echinaster superbus as Australia’s most 
beautiful sea star. 

Family PTERASTERIDAE 

This remarkable family of several genera and many species is widely distributed 
all over the world, usually in deep water, rarely less than 100 fms. Only 2 genera 
have yet been found in Australia, and these are represented each by but a single 
species. The 2 genera are to be distinguished as follows: 

Muscle bands of supradorsal membrane not conspicuous or regularly reticulated, 
but meandering or crisscrossing, usually very inconspicuous................. Pteraster 

Miusclesbandsnconspicuoussnegulanlyancticulatcd enn aaa e nner ern naar Retaster 

PTERASTER 

Muller and Troschel, 1842. Syst. Ast., p. 128. 

Genotype: Asterias militaris O. F. Muller, 1776, p. 234. 

This large, widely distributed genus, with some 30 species, is poorly represented 
in Australia, where a single specimen of a single species is the only example yet 
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found. This is quite different from its nearest congeners and represents a well 
marked, possibly endemic species. 

Pteraster tetracanthus 

ial, IL, Clas, rod, “Waclemyour” men, jd. O73 jo me, MIS, 1, 2, 

The unique holotype, with R = 30 mm., is the only Pteraster yet taken in 
Australia, and, as has been suggested, is very possibly endemic, since it has distinctive 
specific characters. It was taken in 90-150 fms. southeast of Cape Everard, Victoria. 

RETASTER 

ld, emer, wet, INO Aidt, GS, 2, WO Ty jo SO: 

Genotype: Pteraster cribrosus von Martens, 1867, p. 109. 

As was pointed out in H. L. Clark, 1923, page 298, if we are to retain the genus 
Retaster, we must accept cribrosus as the type.. Perrier’s inclusion of capensis with 
cribrosus in his proposed genus was a mistake probably due to accepting Gray’s 
misleading diagnosis. The Pteraster from “The Cape” is not a Retaster according 
with Perrier’s brief definition. Fisher’s (1919) designation of capensis as the type 
of Retaster is probably due to observance of the “first named” principle, but if 
insisted on makes Retaster simply a synonym of Pzeraster. It seems best therefore 
to use the second species given by Perrier, namely cribrosus von Martens. 

Retaster insignis 

Sladen, 1882. Jour. Linn. Soc. (Zool.), vol. 16, p. 200. 
iGo, “(Cheilianear” AWe, fo, Zee fol, GO, ves, 3, AL 

v 

In life, this Retaster is one of the most extraordinary sea stars on the Australian 
coast. The characteristic reticulated character of the dorsal side, the brilliant red 

color, and the thick coat of transparent, colorless jelly in which the animal is 
enshrouded (at least on the abactinal surface) combine to make the living animal 
an oddly beautiful object. The smallest specimen seen has R = 14 mm., and the 
largest has R almost exactly 6 times as much (= 83 mm.). The small specimen 
is from Lindeman Island, Queensland, the big one from Shark Bay, Western 

Australia. Livingstone (1932) gives the southern limit of the range on the east 
coast as “probably Port Jackson,” but the “Challenger” did not take it there, and 
Whitelegge (1889) gives it only with a question mark “fide Bell.’ As the 
“Endeavour” did not take any specimens, it is doubtful whether this Retaster 
belongs in the New South Wales fauna. On the west coast, Shark Bay is assuredly 
as far south as Retaster may be expected. To the northward the range extends to 
the Philippines. 

Order FORCIPULATA 

This order contains perhaps as many species as the preceding, but they are not 
nearly so strikingly differentiated. Only 3 families occur in the Australian fauna, 
and they are represented by relatively few species. The contrast in this respect 
between North America and Australia is striking. The families occurring in 
Australia are easily separated thus: 
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KEY TO THE FAMILIES OF FORCIPULATA 

A. Deep-water forms with small, circular disk and slender, often de- 

ciduous arms, distinctly set off from it; adambulacral ossicles not 

COMIPKESSCC eons eta epee nent Nth MIATA WEN R LCM escnd sre dy pcs dele pune Brisingidae 
AA. Disk not circular or distinctly set off from slender arms; adambulacral 

ossicles compressed: 
Only straight pedicellariae present; deep-water species with small 

GliskwalnGmsms| cliG crapta perth ogy Shy weer ena yaa arr ee Zoroasteridae 
Both straight and crossed pedicellariae present; often shallow-water 

OTINS AG! HEM WH MATE WAIN SF MAH. ao ococccvcoccccnnsssecovene Asteriidae 

Family BRISINGIDAE 

Though this is a widespread family with many genera, it is represented in 
Australia by a single species, and that known only from 2 specimens taken by 
the “Endeavour.” 

ODINIA 

E. Perrier, 1885. Ann. sci. nat., ser. 6, vol. 19, no. 8, p. 9. 

Genotype: Odinia semicoronata Perrier, 1885, p. 9." 

This is a widely distributed genus occurring in deep water in the Atlantic, 
Pacific, and Indian oceans. Apparently it does not occur in the Antarctic deeps, 
but the “Endeavour” found the following species south of Australia. 

Odinia australis 

ISL, IL, Chik, Tome, “Sincleanvrour” mot, jo G58 fob 27, ine, Wy D, 

This well marked species, the first Odinia taken in the southern hemisphere, 
was found southeast of Cape Everard, Victoria, in 200 fms. No other Odinia is 

known from so moderate a depth. The disk is about 25 mm. across, the 14 arms 
are only 100 mm. long. There is no record of the color in life. 

Family ZOROASTERIDAE 

This family is widespread in deep water, but apparently not found in the 
Antarctic. One species, however, another of the “Endeavour” ’s prizes, has been 

found in the deep water south of Australia, far from any of its near relatives. 

ZOROASTER 

Wyville-Thomson, 1873. Depths of the sea, p. 154. 

Genotype: Zoroaster fulgens Wyv.-Thomson, 1873, p. 154. 

There are 10 or more species of Zoroaster in the Indo-Pacific region, yet none 
of them has been found near Australia. The following was found, however, on 

1 This species is listed by Perrier as Brisinga semicoronata in his preliminary paper (18854, p. 442), 

but the name is little better than a nomen nudum and was not really valid until his description was 
published in the Ann. sci. nat. 
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the southern side of the continent by the “Endeavour,” in the deepest water in 
which she took any echinoderms. 

Zoroaster macracantha 

lal, 10, (leid:g, Monte, “Wdiovelonyonnir Tego, jor (se fall, Beh, tekss, We, 2 

Three specimens of this interesting sea star were taken in the Great Australian 
Bight in 250-450 fms. The largest specimen has R = 160 mm., r = only 14 mm. 
The nearest relative of this Zoroaster is apparently the Hawaiian species Z. spinulosus 

Fisher, but there are differences which warrant keeping the two separate at least 
until more material is available. 

Family ASTERIIDAE 

This large and widely distributed family, so conspicuous a feature of the sea-star 

fauna of the northern hemisphere, is rather poorly represented in Australia, save 

for the single genus Uniophora, which is endemic there. Nevertheless 8 genera 
are distributed along the southern coasts of the continent, and 2 of these are quite 
common. The following key will show the characters on which the 8 genera are 
based and how they differ. It is known that another genus, Coronaster or something 
allied thereto, occurs on the southern coast of the continent, for there is a small, 

6-rayed sea star, obviously immature, in the South Australian Museum and 

supposedly from St. Vincent or Spencer Gulf, which cannot be referred to any of 
the genera now known from Australia (see H. L. Clark, 1928, p. 398). 

KEY TO THE GENERA OF ASTERIIDAE 

A. Tube feet biserial; skeleton an open network with very small spines; 

crossed pedicellariae never in circlets about them nor present on 

adambulacralluspinesy ayy eee) on ean gen a ee eae Ne Pedicellaster 

AA. Tube feet quadriserial, at least basally: 

B. Adambulacral spines without pedicellariae; rays 5 or more; abactinal 

and marginal spines prominent, spaced, styliform or acicular, 

wreathed with pedicellariae; one series of actinal plates: 

C. Only the outer of the two inferomarginal spines (on each plate) 

carries cluster of pedicellariae; 7-12 rays: 

Ackmlnactall jlettes cliolacaatoiel, ....50ccccccccvcseeooecosdcos Astrostole 

Adambulacralimplatesemonaca tin cl apenas ery ee ere Coscinasterias 

CC. Both inferomarginal spines with pedicellariae; adambulacral 

plateskdiplacanthideray casi eine eee) eee Australiaster 

BB. Adambulacral spines carry pedicellariae singly or in clusters; abac- 

tinal spines short, more or less blunt, tubercular or variously 

granuliform; actinal areas broad, generally with 2 or more series 

of plates: 

D. Abactinal plates small, in network; not forming obvious longi- 

Cudinal Series ic) oe hak act nee Are ae ta oe ee ar Smilasterias 

DD. Abactinal plates in rather definite longitudinal series: 

E. Actinal plates in single series, dominated by their infero- 

marginals, which form ventrolateral margin to ray...... Allostichaster 
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EE. Actinal plates in 2 or more series forming actinolateral areas 
along ray: 

Large unguiculate, straight pedicellariae; actinostome 
sunkenreadoralacarinaglon geet eye en ener ae Cosmasterias 

No large, unguiculate pedicellariae; actinostome not 
sunken wadoralucaninasnontar eae arene rer ee Uniophora 

PEDICELLASTER 

Sars, 1861. Oversigt af Norges Echinodermer, p. 77. 

Genotype: Pedicellaster typicus M. Sars, 1861, p. 77. 

Most of the known species of Pedicellaster are found in moderate depths in the 
Atlantic, but 2 occur in the Antarctic and at least 2 in the Pacific Ocean. The 

occurrence of the following species in Australian seas was hardly to be expected. 

Pedicellaster reticulatus 

él, 1b, Clank, nomWG, “Wrowclkeanyoney ior, (Dy Gop jo Dz, ines. oy AL 

A single individual of this sea star was taken by the “Endeavour” east of Maria 
Island, Tasmania, in 78 fms. It has 6 rays, the longest 30 mm. long. It is unlike 
the Atlantic Pedicellasters but bears considerable resemblance to Ludwig’s species 
improvisus from the Galapagos Islands. 

ASTROSTOLE 

Fisher, 1923. Ann. Mag. Nat. Hist., ser. 9, vol. 12, p. 255. 

Genotype: Margaraster (?) scaber Hutton, 1872, p. 5. 

This is a group confined to and characteristic of the southern Pacific, and its 
right to a place in the Australian fauna is due to the occurrence of an endemic 
species at Lord Howe Island. 

Astrostole insularis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 191; pl. 8, fig. 1 (colored). 

This handsome sea star is apparently not rare at Lord Howe Island, where it is 
found under and among coral fragments near low-water mark. The largest 
specimen has R = 70-110 mm. The color in life is unusual, as blue predominates, 
and blue is a rare color among echinoderms. Although it has not yet been reported 
from the Australian coast, it is possible that specimens have been taken and confused 
with the following species, which it resembles superficially. 

COSCINASTERIAS 

Verrill, 1867. Trans. Connecticut Acad., vol. 1, p. 248. 

Genotype: Coscinasterias muricata Verrill, 1867, p. 249 = Asterias calamaria Gray, 

1840, p. 179. 

Fisher (1928) divides this genus into 2 subgenera, including the species from 
the southern hemisphere in Coscinasterias s. s. and placing the 2 related forms of 

II 
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the northern hemisphere in a subgenus, Stolasterias. The latter may well be accepted 
as a genus itself. Whether muricata Verrill is a complete synonym of Gray’s cala- 
maria may still be debatable, but Mortensen, who has collected at both Mauritius 
and New Zealand, so regards it, and my own observations in Australia have led to 
the same conclusion. 

Coscinasterias calamaria 

Asterias calamaria Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 179. 

Coscinasterias calamaria Perrier, 1894. Stell. “Travailleur” et “Talisman,” p. 106. 
Coscinasterias gemmifera (Perrier) H. L. Clark, 1916. “Endeavour” rept., p. 74; pls. 31, 32. 

This is undoubtedly the commonest littoral sea star of the southern coasts of 
Australia, ranging from Lord Howe Island on the east to Rottnest on the west. 
The number of rays ranges from 7 to 11, full-grown adults usually having 11. 
The coloration is diversified and variable, but blue is a not uncommon shade, 

though greenish, grayish, and brown shades predominate as a rule. For further 
discussion see H. L. Clark, 1938, pages 189-190. 

AUSTRALIASTER 

Fisher, 1923. Ann. Mag. Nat. Hist., ser. 9, vol. 12, p. 253. 

Genotype: Coscinasterias dubia H. L. Clark, 1909, p. 532. 

The establishment of a monotypic genus as a resting place for this endemic sea 
star is a satisfactory solution of that matter, but just what its relationships are 
remains a problem, for it is certainly not very closely allied to any other Australian 
form, nor is it very near to any of the other genera in the subfamily Coscinasterinae. 

Australiaster dubia 

Coscinasterias dubia H. L. Clark, 1909. “Thetis” rept., p. 532; pl. 49, figs. 3, 4; pl. 50. 

Australiaster dubia Fisher, 1923. Ann. Mag. Nat. Hist., ser. 9, vol. 12, p. 253. 

Both the “Thetis” and the “Endeavour” found this endemic sea star fairly 
common in 20-70 fms. off the southeastern corner of the continent and near 
Tasmania. The “Endeavour” also took it in 200 fms. south of Gabo Island and at 
least once on “the southern coast of South Australia,” but it is notable that Verco 

did not find it during his extensive dredging in St. Vincent and Spencer gulfs. 
It is a well marked species which cannot be confused with any other Australian 
sea star. It reaches a considerable size (R = 138 mm.), but nothing is recorded 
as to color or general appearance in life. 

SMILASTERIAS 

Sladen, 1889. “Challenger” Ast., p. 562 (as subgenus). 

Genotype: Asterias (Smilasterias) scalprifera Sladen, 1889, p. 562. 

The granting of generic rank to this group by Fisher seems quite justifiable, 
though the material of the Australian species is so scanty and poor that it is not 
cettain whether it represents one species or more. Nor does this procedure give 
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assurance that these little sea stars from the southern coast of Australia are really 
congeneric with the material collected by the “Challenger” in subantarctic seas, on 
which Sladen based his subgenus. 

Smilasterias irregularis 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 402; figs. 1162, 0. 

The holotype of this species, said to be from Spencer or St. Vincent Gulf, is in 
the South Australian Museum. It has but 3 rays, of which 1 is very small; the 

largest is 49 mm. long. A second specimen, symmetrically pentamerous with 
R = 25 mm., taken at Western Port, Victoria, is in the National Museum at 

Melbourne. As these 2 specimens have not been compared side by side, it is quite 
possible that they are not conspecific. In the Museum of Comparative Zoology 
there are 17 small sea stars, in very poor condition, taken at Western Port and in 

Port Phillip by J. Gabriel in 1915. The larger of these are apparently identical with 

the National Museum specimen, but whether they are identical with the one at 
Adelaide is very doubtful. 

ALLOSTICHASTER 

Verrill, 1914. Shallow water starfishes, N. Pacific coast, p. 363. 

Genotype: Asteracanthion polyplax Miller and Troschel, 1844, p. 178. 

This is a group of 5 species occurring in the waters around southern South 
America, New Zealand, and Australia, but not yet found in South Africa. The 2 

species found in Australia may be easily distinguished thus: 

Rays 6-9, usually 8; seldom symmetrical owing to continually repeated 

AULO CON Ape a re fy UTR Lenni abner Nien L Kueh Nees er cA alah, dy polyplax 

RaWS G, Qranimncistealls emirotkorany RS Or WEYNEIN, 65556500 ccccoencdcanseaacenace regularis 

Allostichaster polyplax 

Asteracanthion polyplax Muller and Troschel, 1844. Arch. f. Naturgesch., vol. 10, no. 1, 

p. 178. 

Allostichaster polyplax Verrill, 1914. Shallow water starfishes, N. Pacific coast, p. 363. 

Koehler, 1920. Australasian Antarctic Exped.: Ech. Ast., p. 85; pl. 18, figs. 7-11. 

This is one of the most common and characteristic of southern Australian sea 

stars, ranging as it does from Long Reef, Colloroy, New South Wales, to Rottnest 

Island, Western Australia. It also occurs in New Zealand and Tasmania, but oddly 
enough has not yet been found at Lord Howe Island. Very probably the water 
there is too warm. Full-grown, symmetrical specimens of polyplax are rare, for 

autotomy seems to continue long after maturity is reached. With R = 35-38 mm. 
maximum size seems to be attained. In its habits, this little sea star is secretive and 

sluggish, living in crevices or in dead shells, or on the under side of rocks. Its 
colors show considerable diversity; brown, greenish, cream color, orange, and red 

occur in many shades and arrangements, but are never bright and are very fugacious. 
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Allostichaster regularis 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 400; figs. 115a, 0. 

In its pentamerous symmetry and regularity, this species is in striking contrast 
with the preceding, but otherwise the differences are not conspicuous. The largest 
specimen has R = 30 mm. No information is available as to color or habits. All 
the known specimens are from St. Vincent and Spencer gulfs, South Australia. 

COSMASTERIAS 

Sladen, 1889. “Challenger” Ast., p. 562 (as subgenus). 

Genotype: Asteracanthion sulcifer Perrier, 1869, p. 235. 

This is another group of southern-hemisphere sea stars to which Verrill properly 
gave generic rank. A single species occurs in Australian seas, having been discovered 
by the “Endeavour.” 

Cosmasterias dyscrita 

lal, Ik, Ceri, NOM, “WMClenyxomne” imeort., jo. FUS fol DBO, We MW, D 

A single specimen with R = 67 mm. is the only evidence that Cosmasterias is 
an Australian genus. It was taken by the “Endeavour” south of Gabo Island, 
Victoria, in 200 fms. Nothing was recorded as to its appearance in life. 

UNIOPHORA 

Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 288. 

Genotype: Uniophora globifera Gray, 1840, p. 288 = Asterias granifera Lamarck, 
1816, vol. 2, p. 560. 

This is perhaps the most distinctively endemic genus of Australian sea stars, 
remarkable for the degree of speciation that has been attained in a relatively 
restricted habitat, for at least 5 and possibly 6 species occur in the waters of South 
Australia, centering in Spencer and St. Vincent gulfs. Moreover, the genus does 
not occur north of Port Jackson on the east coast and Fremantle on the west. No 

fewer than 9 species seem to be recognizable and distinguishable as follows: 

KEY TO THE SPECIES OF UNIOPHORA 

A. Large, straight pedicellariae rare or wanting except on inner end of 

oral plates: 
B. Dorsal spines conspicuously capitate, globose, or fungiform: 

Dorsal, lateral, and actinal spines fungiform, the dorsal crowded....... fungifera 
SOMES ManeIS Or llesS GAOTOSS OP CAMS. oo oc cacacaevcccavccvsouvsccas granifera 

BB. Dorsal spines of divers forms, often capitate, but not conspicuously 

so and never. fungiform: 
C. Spines more or less numerous on dorsal surface as well as on 

marginal and actinal plates: 
D. Carinal series of plates and spines conspicuous and well 

defined: 
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E. Carinal series more or less zigzag, at least distally; dorso- 
lateral plates generally with spines: 

F. Carinal series conspicuously zigzag, except near disk, 
its spines capitate, particularly the large ones; 

carinal and dorsolateral spines marking a double 
ganmies Ot large pollyeomell AREAS, s400c00s00ccccccec0e00 sinusoida 

FF. Carinal series zigzag only distally, or if zigzag proxi- 

mally its spines not capitate; no double series of 
large polygonal areas on dorsal side of rays, but 

2 series of small areas on each side of carinals: 
Arms relatively short and stout; most dorsal spines 

siralllvand@capitaten rend wen tanning MeN BMd si tela ies. obesa 
Arms longer, tapering; dorsal spines numerous, 

loyayers SaYoxe. CAI ONNE Te re lege ts aeais mea a Nota ae ee multispina 
EE. Carinal series nearly or quite straight; not more than 1 

spine to a plate; dorsolateral spines practically 
NUE UOUS TONE eet ee tnce Elet e nra EVN ANE lytic kor MRR OS Ia Ae Si eee uniserialis 

DD. Carinal series inconspicuous and incomplete; spines of in- 

feromarginal and actinal plates flattened, with tips 

chisel-shaped, or deeply channeled on upper side or 
even Ginnclecl tm 2 OF 2 Amo RMON... 6005s0000c8c000do~ dyscrita 

CC. Spines relatively few, wanting dorsally and on marginals except 

near tip of ray; more or less numerous but often nearly 
WANING OM AeEinall PAWS. 26 o.cnascoonccsoadcvobeeoasacadeds gymnonota 

AA. Large, straight pedicellariae numerous both in ambulacral furrow and 

extemal to ackinlowllaciall GDINES. .. 5 00ccc doco adebo occu secon boocuobdueuoos nuda 

Uniophora fungifera 

Asterias fungifera Perrier, 1875. Arch. zool. exp., vol. 4, p. 338 (p. 74 of reprint). 

Uniophora fungifera Fisher, 1926. Ann. Mag. Nat. Hist., ser. 9, vol. 18, p. 198 (not figured). 

This remarkable sea star undoubtedly came from “Nouvelle Hollande” as its 
label says, but it has not been met with in recent years. 

Uniophora granifera 

Asterias granifera Lamarck, 1816. Anim. sans vert., vol. 2, p. 560. 

Uniophora globifera Gray, 1840. Ann. Mag. Nat. Hist., vol. 6, p. 288. 
Uniophora granifera Bell, 1881. Proc. Zool. Soc. London, p. 497. 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 403; figs. 1174, b. 

fin life, save for the single record from Port Jackson which I reported in 1938 
(p. 196). This individual was bright, deep carmine red, shaded on depressed 
areas with dusky. Aside from Port Jackson, no definite localities are known for this 
species, but it apparently occurs on the South Australian coast. The largest specimen 
noted has R = 55 mm. 

Uniophora sinusoida 

Asterias sinusoida Perrier, 1875. Arch. zool. exp., vol. 4, p. 338 (p. 74 of reprint). 
Uniophora sinusoida Fisher, 1923. Ann. Mag. Nat. Hist., ser. 9, vol. 12, p. 597. 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 411; figs. 1214, b. 
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The only specimens I have seen of this species are from Spencer or St. Vincent 
Gulf, South Australia. The largest has R = 75 mm. The original specimen was 
said to be from Hobart, Tasmania. Stach (1938) reports 2 specimens (the larger 
with R = 85 mm.) from the Posidonia bank off Lusby Island, Spencer Gulf, 
where, he says, the species is fairly common. 

Uniophora obesa 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 409; figs. 1204, 0. 

There is nothing to add to the original account of this species. The types were 
from Kangaroo Island, South Australia, and had R = 62 mm. Some specimens in 
poor condition were larger, the largest with R = 100 mm. 

Uniophora multispina 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 407; figs. 1194, B. 

The original material, R = 52-82 mm., was all from the vicinity of Adelaide 
or at least St. Vincent Gulf. Stach (1938) reports 14 small Uniophoras from the 
Posidonia bank, Lusby Island, Spencer Gulf, of which he refers 4 to this species. 
The other ro he considers representatives of the following species, which he treats 
as a subspecies of multispina. I do not see from either his remarks or his figures 
any evidence that he had any specimen of umiserialis. All his specimens seem to 
have been multispina, small specimens of which would of course have fewer and 

more regularly arranged dorsal spines than the adults. But young uniserialis would 
have very few dorsal spines indeed. 

Uniophora uniserialis 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 413; figs. 122, b. 

There were only 3 specimens in the original lot, the largest having R = 65 mm. 
No further information about this species has come to light. Stach’s (1938) report 
of specimens from Lusby Island, Spencer Gulf, is apparently due to a misunder- 
standing of the characteristic spines. 

Uniophora dyscrita 

H. L. Clark, 1923¢. Jour. Linn. Soc. (Zool.), vol. 35, p. 244. 

The holotype is still unique in spite of much collecting near the spot where it 
was taken—Garden Island, Fremantle. It has R = 55 mm. but is probably not full 
grown. Unfortunately it has never been figured. 

Uniophora gymnonota 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 405; figs. 1182, 0. 

No further information is available concerning this species. It reaches a fairly 
large size (R = 75-88 mm.) and seems to be rather common in the vicinity of 
St. Vincent Gulf. 
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Uniophora nuda 

Asterias nuda Perrier, 1875. Arch. zool. exp., vol. 4, p. 335 (p. 71 of reprint). 
Uniophora nuda Fisher, 1926. Ann. Mag. Nat. Hist., ser. 9, vol. 18, p. 198. 

The holotype of this species, from Port Lincoln, South Australia, is still unique. 

Fisher has examined it and places it in Uniophora. It has not been figured. 



OPHIUROIDEA 

The brittle stars make up a very considerable part of the echinoderm fauna 

of Australia, and in number of individuals probably exceed greatly any of the 

other classes. They are small, as a rule, when compared with the sea stars or 

the crinoids, and among them are to be found the smallest echinoderms known. 

The largest rarely have bodies more than 50 mm. across, but the arms are often 

excessively long, 20 times (or more) the body diameter. The colors are for the 

most part dull shades of gray, brown, olive, or buff, often prettily mingled in 

attractive combinations with or without white. Many species are, however, 

handsomely colored, and a few rank with the most beautiful of Australian 

marine invertebrates. Their habits and habitats are extremely varied, for 

whereas some live under and among coral slabs and rock fragments and move 

about quickly, many live on gorgonians and other invertebrates (even on 

crinoids) and are very inactive. Another large group live buried more or less 

deeply in sand or mud and are only to be seen when dug out. They are 

naturally most abundant in tropical seas and are a particularly notable feature 

of the Barrier Reef region, whence more than 75 species are known, and of the 
vicinity of Broome, where 60 species have been found. At Port Jackson about 

30 species may be collected, with half a dozen or more additional in the deeper 

water outside, and about the same number have been found in Verco’s exten- 

sive dredging in St. Vincent and Spencer gulfs. Not quite so many have yet 

been reported from the western coast near Fremantle. The entire ophiuran 

fauna of Australia includes 70 Recent and 11 fossil genera with 223 Recent and 

14 fossil species. 

Tue Extincr OpHIuROIDEA 

The extinct ophiurans of Australia are, with a single exception, quite unlike 

the living forms. Indeed, their relationship to the present fauna is remote and 

there are no connecting links. Owing to the lack of any generally accepted 

classification and to differences of opinion regarding the interpretation of the 

structure of the Paleozoic forms, it is very difficult to draw up artificial keys for 

the identification of the fossils. Withers and Keble (1934@) have, however, pub- 

lished so admirable a review of the group that it is unnecessary to attempt here 

any key to the orders and families involved. This is fortunate, for the classifica- 

tion used by Schuchert (1915) in his great monograph on Paleozoic Stelleroidea 

has been greatly affected by Matsumoto’s (1917) radical rearrangement of 

ophiuran groups and particularly by Spencer’s (1925 et seq.) meticulous studies, 

and there is not at present a consistent usable classification of the ophiuran 

Asterozoa. 

162 
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None of the principal writers on the fossil brittle stars (Auluroidea) had any 

firsthand knowledge of the Recent forms, and consequently the terminology 

they used is quite different from that used by Lyman, Litken, and all later 

writers on the living ophiurans. This is too bad, as contradictory inconsistencies 

are bound to occur and it is consequently difficult to harmonize the literature 

and make a comprehensive and usable tabulation of the fossil and Recent 

groups. The only practicable course seems to be to give first a brief, con- 

densed summary of Withers and Keble’s work, beginning with the following 

very artificial key to the 10 genera which they recognize, and following it 

with the necessary bibliographical, geographical, and geological data for the 

species included in each. 

Kery To THE GENERA OF EXTINCT OPHIUROIDEA 

A. Arm spines short or wanting, or if elongated and slender, not serrate: 

B. Arms slender and flexible: 
C. Ambulacral plates subtriangular, more or less alternate; arm 

GOMES 2, Snore ame! MewMSl, ...ccocecdovsscdccrvoccsevgsdacns Gregoriura 
CC. Not as above: 

D. Many disk plates tumid and socketed for large spine............ Taeniactis 
DD. Disk plates not tumid and socketed: 

Arms flattened, with arm spines equaling about 2 seg- 
FOBT SOTA RUAN OL AIAN, LMC AMO GI tk ge as ee Lapworthura 

Aipios weny Sheaves, wala lone, SSC GOMES) ooo 5 6000500004 Eospondylus 

BB. Arms short and stiff, either more or less cylindrical or terete, or 

relatively flat and wide, at least basally: 
E. Very small; arms terete, not flattened and widened at base.......... A ganaster 

EE. Arms flattened and often widened at base: 
F. Disk large, with prominent marginal plates; arms wide at 

Dake, yoni meyoelhy (© GID. .c¢scoccacvcccpeacacscasons Crepidosoma 
FF. Not as above: 

G. Ambulacral plates more or less halberd-shaped............... Sturtzura 

GG. Ambulacrals more or less boot-shaped, with rounded 

corners: 
Small species with 5 short petaloid arms; side arm 

plates slightly curved, rounded distally; no arm 
SPINES MED ne RI Auan De Meno Pu Lgny UI eR NMI, ikon Hallaster 

INGLE BS GOONS Gla aovaleiate sere hie aun OL AN vars Ge MMe ag a Furcaster 

AA. Arm spines, and similar ones on disk margin, long, slender, and 

SCIRATCH ME Are Walaa Nien in sea AED bee Uae Rete ict are de en) aati Sturtzaster 

*GREGORIURA 

Chapman, 1907. Proc. Roy. Soc. Victoria, n. s., vol. 19, p. 24. 

Genotype: Gregoriura spryi Chapman, 1907, p. 25. 

No further material having been discovered, the relationships of this genus 
remain obscure. There is, however, no reason to consider it closely related to any 
one of the following genera. 
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*Gregoriura spryi 

Chapman, 1907. Proc. Roy. Soc. Victoria, n. s., vol. 19, p. 25; pl. 6, fig. 1; pl. 8, figs. 1, 3. 

The unique holotype of this species is in the National Museum at Melbourne. 
It was of moderate size, with arms 32 mm. long and a disk diameter of apparently 
g or 10 mm. It was found in the Melbournian series of the Silurian blue and 
ochraceous shale at South Yarra, Victoria. 

*TAENIACTIS 

Spencer, 1922. Brit. Pal. Ast., pt. 5, explanation of pl. 17. 

Genotype: Taeniactis wenlocki Spencer, 1922, expl. of pl. 17. 

Whether this generic name dates from 1922, when it was first used without a 
word of explanation by Spencer for a fossil echinoderm of which two photographic 
figures (but no diagnosis or description) were given, or from 1927 (pt. 7, p. 379), 
when it was actually published with a diagnosis and with the description of its 
then only known species, is a debatable question but fortunately purely academic. 
The figures on plate 17 do not reveal at all the characters on which the genus is 
based, nor are they adequate to distinguish the species, and I should therefore 
prefer to accept 1927 as the actual date for the name, but strict adherence to the 
International Code requires acceptance of 1922. 

*Taeniactis yeringae 

Withers and Keble, 1934a. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 199; text fig. 1. 

There are 2 specimens known of this species, found in the Yeringian series of the 
Silurian rocks of section 12, Parish of Yering, Victoria. The disk is about 12 mm. 
across and the longest arm fragment is only 17 mm. These measurements indicate 
a somewhat greater size than that of the Scotch genotype, but the resemblance 
between the two species seems fairly close. 

*LAPWORTHURA 

Gregory, 1897. Proc. Zool. Soc. London (1896), p. 1037. 

Genotype: Protaster miltoni Salter, 1857, p. 330. 

Besides the English genotype, Withers and Keble record an endemic Australian 
species in this genus. The two are distinguished thus: 

INGONG Ds¥—eYo) Seaton, Korver, Movore joSwallortals soak ge oocodoaseodovacovedsocuoovesesoavds miltonti 
Arms To mm: Jong ipetaloidiie a5 eka ery oer tonne re rn poe tee pulcherrima 

*Lapworthura miltoni 

Protaster miltoni Salter, 1857. Ann. Mag. Nat. Hist., ser. 2, vol. 20, p. 330; pl. 9, fig. 4. 

Lapworthura miltoni Gregory, 1897. Proc. Zool. Soc. London (1896), p. 1037. 

Sjaeness, HOw, ihate Jehil, Ace, (oe, G, (od. 40a8 [DL Do, i, 2, 33 jo aN, ise, % th 

This is one of the best known of the British Paleozoic Auluroidea, and its 

occurrence in Australia is vouched for by Withers and Keble. In view of the 
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character of the material, the specific identity of the British and Australian specimens 
is open to question. The Australian material consists of a fairly well preserved 
individual showing the bases at least of all 5 arms, and a single incomplete arm, 
30 mm. long. The former is from the Yarravian series, of the Silurian rocks at 
Collins Quarry, Kinglake West, Victoria. The single arm is from the same strata 
at Moonee Ponds Creek, Flemington, Victoria. 

*Lapworthura pulcherrima 

Withers and Keble, 1934a. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 201; pl. 11, figs. 1, 2; 
text figs. 4, 5. 

A single specimen of this little auluroid provides syntypes from the Yarravian 
series of the Silurian rocks at Dawson Street, West Brunswick, Victoria. Diameter 

of oral pentagon 2.5 mm.; arms about 10 mm. long. 

*EOSPONDYLUS 

Gregory, 1897. Proc. Zool. Soc. London (1896), p. 10309. 

Genotype: Ophiurella primigema Stirtz, 18864, p. 77. 

A single fossil from the Silurian of Victoria is considered a representative of 
this genus, known hitherto only from the Lower Devonian of Germany. 

*Eospondylus tenuis 

Withers and Keble, 1934a. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 206; pl. 11, fig. 7; 

text fig. 12. 

The unique holotype consists of “part of a disk and portions of each arm” seen 
from the oral side. The radius of the disk is said to be 7.5 mm., but the figure, 
said to be X 4, shows a radius of less than 6 mm.; presumably there is a typographical 
error. Perhaps 7.5 should read .75. The specimen was collected in the Yarravian 
series of the Silurian of Victoria at Moonee Ponds in 1926, by E. S. Hills. 

* AGANASTER 

Miller and Gurley, 1891. Sixteenth rept. Geol. Surv. Indiana, p. 372. 

Genotype: Protaster (?) gregarius Meek and Worthen, 1869, p. 169. 

All the specimens as yet referred to this genus are very small and are very 
possibly simply the young of some larger species, perhaps not yet known. They 
have been found in the Lower Carboniferous of Great Britain and of the United 
States, and Withers and Keble (1934@) refer certain very minute Victorian 
“stelleroids” to the same species. 

*Aganaster gregarius 

Protaster (?) gregarius Meek and Worthen, 1869. Proc. Acad. Nat. Sci. Philadelphia, 
vol. 21, p. 169. 

Aganaster gregarius Miller and Gurley, 1891. Sixteenth rept. Geol. Surv. Indiana, p. 372; 

Dl, © EE WO, Wits ‘ 
Spencer, 1925. Brit. Pal. Ast., pt. 6, p. 285; pl. 18, fig. 3; pl. 20, figs. 4-6. 
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Withers and Keble (1934a, p. 207) refer some small ophiuran-like fossils from a 
“hard, chocolate sandstone” in the Carboniferous rocks at Maindample Park, Mans- 
field, Victoria to this small and imperfectly known species. They have the disk 
about 1 mm. across and the arms about 3.5 mm. long. There are 3 specimens “not 
more than an inch away from each other,” indicating a gregarious habit, and this is 
one of the reasons for referring the fossils to Aganaster. For obvious reasons, the 
probability that the British, American, and Australian fossils are the young of a 
single species is remote. That they are even congeneric is open to question. 

*CREPIDOSOMA 

Spencer, 1930. Brit. Pal. Ast., pt. 8, pp. 405, 430. 

Genotype: Crepidosoma wenlockensis Spencer, 1930, p. 405 (nomen nudum) = 
Crepidosoma wenlocki Spencer, 1930, p. 430. 

On page 405 of his monograph, Spencer gives the genotype as “Crep. wen- 
lockensts” and lists 3 species, wenlockensis, petri, and goslariensis. The first 2 are 
nomina nuda, as neither is mentioned again, but under the genus Urosoma reference 

is made to a Protaster petri Salter, a MS name. As for goslariensis, on page 430 
this is listed as a Crepidosoma, but with a question mark. Obviously, then, on 
page 405 Crepidosoma has no component species, but sufficient distinctive features 
are given to justify the name. On page 430, however, “the holotype of the genus” 
is given as “wenlocki n. sp.,’ and adequate description and figures validate the 
name. Withers and Keble have described a second species from Australia. 

*Crepidosoma kinglakensis 

Withers and Keble, 1934a. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 200; pl. 11, fig. 3; 

(OX ER, Ds 3, 

The 2 specimens known of this species were found in the Silurian strata of 
Collins Quarry, Kinglake West, Victoria. Disk about 5 mm. across; arms 7 or 8 mm. 
long. “All the essential features of Crepidosoma are present,’ but there are at 
least 6 marginal plates in each interradius instead of 3 as in the British species. 

*STURTZURA 

Gregory, 1897. Proc. Zool. Soc. London (1896), p. 1034. 

Genotype: Protaster brisingoides Gregory, 1889, p. 22. 

This genus is known as yet only from the type species, which has not been reported 

from outside Australia. 

*Sturtzura brisingoides 

Protaster brisingoides Gregory, 1889. Geol. Mag., n. s., dec. 3, vol. 6, p. 24; text figs. 1, 2. 

Sturtzura brisingoides Gregory, 1897. Proc. Zool. Soc. London (1896), p. 1034. 
Spencer, 1927. Brit. Pal. Ast., pt. 7, p. 366; text figs. 2325, 2330. 

It is not clear how many specimens of this fossil have been collected, but as 
Withers and Keble (1934a) quote Chapman as saying (zm liz.) he has “found 
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considerable variation in the mouth parts,’ he must obviously have had a number 
of specimens. Chapman himself (1907) speaks of an “extensive series.” The only 
recorded localities are the Yarravian series of the Silurian, near Flemington, Victoria, 
and the Yeringian series, section 12, Parish of Yering, Victoria. Judging from 
Chapman’s figures, the disk was about 5 mm. across and the arms were about 
15 mm. long. Spencer’s figures are from larger specimens, as the arms were 
4 mm. wide. 

*HALLASTER 

Stiirtz, 1886. Neues Jahrb. Min., vol. 2, p. 150. 

Genotype: Protaster forbes: Hall, 1868, p. 293 = Palaeocoma cylindrica Billings, 
1857, p. 292. 

Spencer (1925) considers this genus monotypic in spite of the fact that the 
known material came from Canada, the United States, and Great Britain, and from 

strata ranging from Middle Ordovician to Lower Devonian. It is therefore of no 
little interest that a specimen has been found in Australia which apparently 
represents a second species. 

*Hallaster parvus 

Withers and Keble, 1934¢. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 203; pl. 11, figs. 5, 6; 

text figs. 8, 9. 

A very small, but fairly well preserved individual (syntypes) was found in 1929 
by E. S. Hills in the Silurian strata of Blue Hills, Taggerty, Victoria, which 

Withers and Keble refer to this genus but not to the long-known species. It is 
very small, the petaloid arms being only about 5 mm. long. No arm spines are 

visible, but the side arm plates are obvious and characteristic. 

*FURCASTER 

Sturtz, 1886. Palaeontographica, vol. 32, p. 79. 

Genotype: Furcaster palaeozoicus Stirtz, 18864, p. 79 = Protaster leptosoma Salter, 

IS!7y [Do QB 

Spencer (1925) discussed this genus so thoroughly that the 7 described species 
melted into one, to which he added a second valid form. Withers and Keble (19344) 
have found that the genus occurs frequently in the Silurian rocks of Victoria, but 
the specimens seem to represent 3 distinct species, of which 2 are new. They may 
be distinguished thus: 

KEY TO THE SPECIES OF FURCASTER 

A, Anloulaczalls naires naynscls anions aloo 5 irovon, Hore. 5642 accecsssnocsesacces bakeri 

AA. Ambulacrals short, boot-shaped: 
Arms peallocl, sloneatecl, ao save, MONS. osc0ccsssb000ca% ERNE Rese, kilmorensis 

Aris mor smamnleaclhy jostallorcl, n@ wave, MONE, 65 5006000cncacanesogaee: leptosomoides 
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*Furcaster bakeri 

Withers and Keble, 1934¢. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 204; pl. 11, figs. 9, 10; 
text figs. Io, II. 

Found in the Yarravian strata of the Silurian rocks near Dight’s Falls, Studley 
Park, Victoria, on the east side of the new Yarra boulevard, this species is known 

only from its syntypes. It is apparently the smallest of the Australian Furcasters, 
and its describers stress the unusual shape of its ambulacrals. 

*Furcaster kilmorensis 

Withers and Keble, 1934¢. Proc. Roy. Soc. Victoria, n. s., vol. 47, p. 205; pl. 11, fig. 8; 
text figs. 6, 7. 

This is apparently the largest of the Australian Furcasters, having arms 20 mm. 
long. The number of specimens examined is not stated, but the sentence “Other 
specimens are only slightly smaller or slightly larger” indicates that there were 
several. Apparently all are from Silurian strata at Kilmore, Victoria. 

*Furcaster leptosomoides 

Sturtzura leptosomoides Chapman, 1907. Proc. Roy. Soc. Victoria, n. s., vol. 19, p. 26; 

(Bl, FR [Olle wy 1% AL 
Furcaster leptosomoides Withers and Keble, 1934a. Proc. Roy. Soc. Victoria, n. s., vol. 47, 

p. 206. 

Nothing has been added to our knowledge of this species since Chapman’s paper, 
though Withers and Keble have altered its generic position. As Chapman speaks 
of “specimens” and gives two figures, he seems to have had at least two, one of 
which (pl. 7, fig. 1) he says is the “type.” Apparently no other material has been 
collected. Chapman gives the diameter of the oral pentagon as 2.5 mm. and the 
length of arm as 1o mm. The type locality is the Melbournian series, in the Silurian 
rocks of Moonee Ponds Creek, Flemington, Victoria. 

*STURTZASTER 

Etheridge, 1899. Rec. Australian Mus., vol. 3, p. 129. 

Genotype: Palaeocoma marstoni Salter, 1857, p. 328. 

The material on which the justification rests for including this genus here is not 
satisfactory, but there is no doubt that a Szurtzaster-like form of echinoderm occurs 
in both New South Wales and Victoria. Whether the fossils from these widely 
separated beds represent a single species is no doubt debatable, but as material is 
so scanty, I am including all under a single name. 

*Sturtzaster mitchelli 

Etheridge, 1899. Rec. Australian Mus., vol. 3, p. 129 (not figured). 

The original material of this species is from the Upper Trilobite bed of the 
Wenlock series, Silurian strata, at Bowning, New South Wales. Two similar 
specimens, one from the Yarravian beds of the Silurian at Swanston Street, Mel- 
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bourne, the other from the Moonee Ponds district, Victoria, are thought by 
Withers and Keble (19342) to be probably closely related to, if not identical 
with, Etheridge’s species. Until we get better-preserved material, the question of 
the actual relationship of the two forms must be left undecided. 

THe Orpers AND FAMILIES OF RECENT OPHIUROIDEA 

In spite of the large amount of taxonomic work that has been done on 

ophiurans, we still lack a well founded natural classification of even the 

Recent forms. Matsumoto (1915, 1917) made an excellent beginning, but his 

work has not been followed up; it needs a critical restudy including many 

more genera. No other writers on the group, however, have made careful or 

extensive comparative morphological studies of any considerable number of 

genera. For the present, therefore, we cannot do better than follow Matsumoto’s 

proposed arrangement, which will do very well for the Australian fauna. 

Under this scheme his 4 orders and the 10 families found in Australia may 

be distinguished as follows: 

KrY TO THE ORDERS AND FAMILIES OF OPHIUROIDEA 

A. Arms with dorsal plates rudimentary or wanting; side arm plates 

subventral or ventral in position; radial shields long and barlike, 
OW? [MOMS OP WEIS TUGOANSMMBIAY. oo conve oes esoonecnoaeceunboeene. PHRYNOPHIURIDA 

B. Arms simple, not exceedingly long; side arm plates subventral; 

Animes pINessNOMmcOntINeGEtORVentralusid clofarhoeene rn eee Ophiomyxidae 
BB. Arms exceedingly long, when simple, but usually branched at least 

near tip; side arm plates ventral; arm spines confined to ventral 

side of arm, all serving as tentacle scales: 

Teeth stout, in a single vertical series; oral and dental papillae 

not well developed; arms not annulated with rings of hook- 
bearingwcranulesmee we ry es cet ey re rene. Fe rota cUe a. Mi vehi s a) ane Trichasteridae 

Teeth and dental papillae, often also oral papillae, all similar, 
spiniform; arms annulated with double rows of hook-bearing 
FSeAVOUNULES hs GAR Cae BORNE ete aaa IN Sea Sr al eC Gorgonocephalidae 

AA. Arms simple, with dorsal, ventral, and side arm plates forming a well 
marked covering; radial shields usually well developed and not 
barlike: 

C. Radial shields and genital plates articulated by means of simple face 
or transverse ridge without articular condyles or pits; disk 
covered by soft skin with or without fine scales or plates, 
usually beset with granules, tubercles, or spinules............ LAEMOPHIURIDA 

This order is represented in Australia by the single family...... Ophiacanthidae 
CC. Radial shields and genital plates articulating by means of pits and 

condyles: 

D. Single articular pit and condyle in connection with each radial 
shield and genital plate; oral papillae few, often want- 
LI ORME MORO LT Peer as hatin Went ARVN on xe thal cha! Gk GNATHOPHIURIDA 

Oral papillae present; no vertical clump of small dental 

APIS AE AOL GE FAGKs oc odd odocode sooo soodadsonsdoodue Amphiuridae 
Oral papillae absent; dental papillae present in dense oval 

vertical Chany Ae AE OE FEW. oo cdocasonsooencscoosncus Ophiotrichidae 
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DD. 2 articular condyles and 1 pit on each radial shield and genital 
plate; oral papillae well developed, often numerous... ... CHILOPHIURIDA 

E. Disk covered with very fine, almost microscopic scaling, 
without granules; large supplementary upper arm plates 

present; 1 large, flat, circular tentacle scale........... Ophiochitonidae 
EE. Not as above: 

F. Dental papillae well developed in vertical clump at apex 

of jaw; arm spines big and conspicuous............. Ophiocomidae 
FF. No dental papillae; arm spines usually small and ap- 

pressed (big and flaring in Ophiarachna): 
Disk closely covered with granules concealing scales. .Ophiodermatidae 
Disk covered with scales or plates, without granules. . Ophiolepididae 

Order PHRYNOPHIURIDA 

Family OPHIOMYXIDAE 

This small family is poorly represented in Australian waters, for only a single 
species is at all common; of the others, one has been taken half a dozen times in 

30-200 fms., but the second has been met with only once. The 3 genera may be 
easily distinguished thus: 

KEY TO THE GENERA OF OPHIOMYXIDAE 

A. Teeth and oral papillae wide, with serrate, glassy margins............... Ophiomyxa 
AA. Teeth and oral papillae spiniform or peglike: 

Disk covered densely with minute acute spinelets; arm spines small 

AN STHUMIEFOUS Wiel BN or a USAR ys Ae cipal CRORE Ca uRe Nd RECA Me gE Ophiobyrsa 
Diskenaked:farmyspinessslonmwlongyandss ender see Ophioscolex 

OPHIOMYXA 

Muller and Troschel, 1842. Syst. Ast., pp. 84, 108. 

Genotype: Ophiura pentagona Lamarck, 1816, vol. 2, p. 546. 

Some 20 species have been named in this genus, but only 4 of them occur in the 
southern hemisphere. Of these, 2 occur in South Africa (1 of these in South 
America) and 1 in New Zealand. The fourth is the following Australian species. 

Ophiomyxa australis 

Liitken, 1869. Add. ad hist. Oph., pt. 3, p. 99. 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 168; pl. 1, figs. 1, 2. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 201; pl. 13, figs. 1, 2 (colored). mm 

This species has a wide range, from Mauritius on the west to Fiji in the east, 
north to Japan and south to Tasmania. In Australia, it ranges from the west coast 
between Geraldton and Fremantle, along the southern coast to Tasmania, Port 
Jackson, and Lord Howe Island. It is not known from the tropical coasts of 
Australia except in the vicinity of Lizard Island, Queensland, where the Great 

Barrier Reef Expedition found it common. It is known, however, from Amboina 

and the East Indies, under the name O. brevispina von Martens. Under favorable 
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conditions it reaches a large size, up to 35 mm. in disk diameter, and arm length 
140 mm. The color is very diversified, ranging through shades of brown, olive, 
and dull yellow, often with gray spots or markings; the arms are commonly more 
or less indefinitely banded. In habits, Ophiomyxa is secretive, living under rock 
slabs or hidden in crannies, but it is capable of rather fast movements when exposed. 

Koehler in 1905 described an Ophiomyxa from the East Indies under the name 
irregularis, to which in 1930 he referred 4 specimens collected by Mortensen off 
southeastern New South Wales, in 83-160 fms. He makes no reference to australis, 

but he refers the rest of the Ophiomyxas collected by Mortensen in Australia to 
brevispina, which in my opinion is a synonym of australis. After examining a 
specimen of zrregularis from Amboina, identified by Koehler himself, I doubt the 
validity of the species. In any case, it does not seem likely that 2 distinct species 
of Ophiomyxa are living together in deep water off Cape Howe, New South Wales. 

OPHIOBYRSA 

Lyman, 1878. Bull. Mus. Comp. Zool., vol. 5, p. 131. 

Genotype: Ophiobyrsa rudis Lyman, 1878, p. 131. 

Although monotypic when established, this genus has since been found to be 
widely distributed and half a dozen additional species have been described, but 2 
have been segregated in a genus Ophiobyrsella. The following is the only one from 
the southern hemisphere. 

Ophiobyrsa rudis 

Lyman, 1878. Bull. Mus. Comp. Zool., vol. 5, p. 131; pl. 8, figs. 198-200. 

1882. “Challenger” Oph., p. 244; pl. 16, figs. 18-20. 

The “Challenger” took but 2 specimens of this interesting form off Port Phillip, 
Victoria, in 38 fms. The “Thetis” failed to find it at all, but the “Endeavour” 
took 7 specimens at five stations off the southeastern corner of the continent and 
near Tasmania, in 30-200 fms. Mortensen took 3 specimens in the same region 
in 1914. One of the “Challenger” specimens was 28 mm. across the disk, but none 
of the “Endeavour” specimens was quite so large. Nothing is recorded as to the 
color in life; the preserved material is yellow-brown. Koehler’s report (1930) of a 
specimen from the Kei Islands needs confirmation. 

OPHIOSCOLEX 

Muller and Troschel, 1842. Syst. Ast., pp. 84, 109. 

Genotype: Ophioscolex glacialis Muller and Troschel, 1842, p. 109. 

This genus is entitled to a place in this list, for a specimen which should 
undoubtedly be referred to it is in the South Australian Museum. 

Ophioscolex sp.? 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 418 (not figured). 

A very small Ophioscolex, 6 mm. across the disk and with arms 20 mm. long, 
was dredged by Verco in Spencer or St. Vincent Gulf. It is so much like a young 

I2 
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example of the North Atlantic species, glacialis, that it cannot be satisfactorily 
distinguished in its present condition. Probably adult specimens in good condition 
will prove to be distinguishable. 

Family TRICHASTERIDAE 

This small family is well represented in Australia, as there are 6 genera in the 
fauna, of which 3 are found on the tropical coasts and the other 3 only on the 
southern side of the continent, below 30° S. They may be distinguished thus: 

KEY TO THE GENERA OF TRICHASTERIDAE 

A. Arms stout basally, repeatedly branched dichotomously..................... Euryale 
AA. Arms slender, unbranched, elongated: 

B. 3 or more arm spines; disk naked; radial shields flat, thin, con- 
SPUCUOUIS)) 3) 90 Nahe ia 2 ang esac EE OT SL Ra oS A Asteronyx 

BB. Only 2 arm spines: 

C. Side arm plates widely separated ventrally by an evident under 
arm plate; arms and disk naked; arm spines short: | 

ANGOS AroOrt, OMly DS hanes CHIR CIVNTIAP, 4 ooo ccccccoceccovces Ophiuropsis 
Arms long, many times disk diameter............. Bedi ee Astrobrachion 

CC. Side arm plates not separated ventrally by under arm plates; 
at least inner arm spines more or less elongated: 

Hexamerous; no visible radial shields; flattened, circular or 

ovaliitentacleyscalen niche ako) testa aan e enn Astrogymnotes 
Pentamerous, normally; radial shields usually evident; no 

tentacleriscalesp iN al A ogee Np Du hae Ont Caleninit eon ete Ronee Ophiocreas 

EURYALE 

Lamarck, 1816. Anim. sans vert., vol. 2, p. 535. 

Genotype: Euryale aspera Lamarck, 1816, vol. 2, p. 535. 

The conspicuous “basket fish” which compose this genus are among the most 
remarkable of the marine invertebrates of Australia. They live either entwined 
among the branches of gorgonian (or other) corals, or else exposed on sandy sea 
bottoms, lying with mouth up, the numberless terminal branches of the much 
divided arms in continual inward and outward movement, taking food to the mouth 
and going back to the periphery of the “basket” for more. There are apparently 
2 species in Australia, but only 1 is adequately known. 

Large spiniform tubercles of disk and arm bases 4 mm. or less in height, 
id woavaay, Ole JES si Gheraacweryy CATS GoeVYD{OLOVNTAG! , ooo bo db oagavdoncaccvcvesonse aspera 

Large tubercles 5—7 mm. high, 2 mm. or more thick at base, blunt or 
ClAV ATE? /AEEND on Kee ola tdl areca ecgla| mney OA eRe oN it ta Te ir aaa at euopla 

Euryale aspera 

Lamarck, 1816. Anim. sans vert., vol. 2, p. 535. 
Doderlein, 1911. Japan. Euryalae, p. 65; pl. 5, figs. 7, 7a. 

This is a more or less common East Indian species often found on the coasts 
of tropical Australia, ranging from Double Island Point, Queensland, to Cape 
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Villaret, Western Australia. Large specimens may have the disk as much as 
40 mm. across and the arms at least 150 mm. long when fully stretched out, as 
they may be when the animal is feeding. The very young are white but rapidly 
become pigmented, and the adults are more or less dark-colored in various shades 
of yellow, brown, red, or purple, often quite variegated. 

Euryale euopla 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 203; pl. 23, fig. I. 

The specimens on which this species is based were labeled as from Bald Island, 
east of Albany, Western Australia, a most unexpected locality for a Euryale. No 
further material has been reported. 

ASTERONYX 

Muller and Troschel, 1842. Syst. Ast., pp. 85, 119. 

Genotype: Asteronyx loveni Miller and Troschel, 1842, p. 1109. 

Although some half-dozen species have been named in this perplexing genus, 
it is difficult to distinguish any one of them elearly from the genotype, which seems 
to be well-nigh ubiquitous in cold water from 65 to 1650 fms. deep. 

Asteronyx loveni 

Muller and Troschel, 1842. Syst. Ast., p. 119; pl. 10, figs. 3-5. 

Neither the “Challenger” nor the “Thetis” found this characteristically deep-sea 
ophiuran in Australian waters, but the “Endeavour” took half a dozen specimens 
in 65-200 fms. off the southeastern corner of the continent, and Mortensen took 
Ir in the same region, in 120-250 fms. These specimens were of moderate size 
and indistinguishable from specimens taken in the northern and eastern Pacific. 

OPHIUROPSIS 

Studer, 1884. “Gazelle” Ast., p. 55. 

Genotype: Ophiuropsis lymani Studer, 1884, p. 55. 

This genus, based on a single small trichasterid, is almost certainly invalid. The 
unique specimen is obviously immature, but as it is impossible to determine of 
what species it is the young, the genus must be admitted here. Koehler (1930) 
reports a somewhat similar trichasterid, but with arms much longer relatively, as 
taken by Mortensen off Cape Howe, New South Wales, in 100-150 fms., but 
believing the genus to be invalid he wisely refrained from giving it a name. 
Studer’s species, however, having been named, must be included here. 

Ophiuropsis lymani 

Studer, 1884. “Gazelle” Ast., p. 55; pl. 5, figs. 12a—d. 

The unique holotype of this puzzling form has the disk 6 mm. across, the arms 
about 12 mm. long. The color in life was rosy red. The error by which I attributed 
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(1915, 1923) this species to South Africa was corrected by Déderlein (1927) but 
repeated by Koehler (1930). The correct locality is southwest of Dirk Hartog 
Island, Western Australia, in 60 fms. 

ASTROBRACHION 

Doderlein, 1927. Abhandl. K. bayer. Akad. Wissensch., math.-naturwiss. Abt., vol. 31, 

pt. 6, p. 77- 

Genotype: Ophiocreas constrictum Farquhar, 1900, p. 405. 

Material for an adequate discussion of this genus is lacking, and as Mortensen 
(1924) has pointed out, the relations of several species and at least two genera 
cannot be determined until a much larger number of specimens of various ages 
and sizes, from both New Zealand and Australian stations, is available for study. 

For the present, it seems advisable to let the nominal species stand as they are. © 

Astrobrachion adhaerens 

Ophiocreas adhaerens Studer, 1884. “Gazelle” Ast., p. 54; pl. 5, figs. 11a-d. 

Astrobrachion adhaerens H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 202. 

The original specimens of this species were taken by the “Gazelle” off north- 
western Australia in 45 fms. What are apparently very young specimens of the 
same thing are in the Australian Museum from Port Molle, Queensland, 15 fms., 

and in the Museum of Comparative Zodlogy from Whitsunday Passage, 9 fms. 
Adult material is still lacking. When it is available, relationship between adhaerens 
and the New Zealand genotype will be better understood. 

ASTROGYMNOTES 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 153. 

Genotype: <Astrogymnotes catasticta H. L. Clark, 1914, p. 154. 

No other species of this endemic Western Australian genus have yet been dis- 
covered. 

Astrogymnotes catasticta 

Risin ClarkseroraaeReoy Wey australian iusenyO linn pants Abi pl aos 

Ten specimens of this remarkable ophiuran were taken by the “Endeavour”’ in 
1912, off Jurien Bay, Western Australia, in 80-100 fms., but it has not been found 

anywhere since. There are 6 or rarely 7 arms. Disk 9 mm. across; length of arms 
only about 5 times disk diameter. The color in life is not recorded, but in alcohol 
the general tint is yellow-brown, indistinctly speckled on radial areas of disk, and 
conspicuously spotted all over lower surface of disk and arms with pale yellowish 
white. In dry specimens the colors are dull, the spotting is not so noticeable, and 
calcareous granules give the upper surface of the arms a whitish cast. 
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OPHIOCREAS 

Lyman, 1869. Bull. Mus. Comp. Zool., vol. 1, p. 347. 

Genotype: Ophiocreas lumbricus Lyman, 1869, p. 347. 

Some 20 species have been referred to this genus since it was established by 
Lyman, but Déderlein (1927) in his last revision listed only 16, and of several of 
these he was dubious. This doubt extends even to the 4 species here included in 
the Australian fauna. Growth changes are considerable, and as nearly all the 
species are from moderately deep water, material in museums is generally scanty. 
The Australian species may be separated by the characters given in the following 
key. It is possible, if not probable, that melambaphes and rhabdotum are color 
forms of a single species; it seems best, however, to keep both names in use until 
the actual relationship between the two forms is determined, as the difference in 
the basal tentacle pores is important. Doubt also shrouds phanerum, which 
Mortensen (1924) considers a synonym of constrictum Farquhar from New Zealand. 

KEY TO THE SPECIES OF OPHIOCREAS 

A. Arm spines (or tentacle scales) begin at second tentacle pore: 
Arm spines relatively long, longest exceeding arm width; size large 

(disk more than 10mm, arms more than 150 mm.). ..7............. sibogae 
Arm spines short, scarcely half arm width; size small (disk 5-7 mm., ! 

AIGITI Sl ESSE Aa TWP ROOMIITTS) Mey aene ear areNT Niner aul Aide cient a Me rhabdotum 
AA. Arm spines begin at third tentacle pore: 

Teeth well formed, triangular, sharply pointed; arm spines well 
developed, subequal, stout, very thorny on terminal half; size 
lagae (Gidk 10S fMN,, AMIN OVE DHO MIM). oooe00ceocesoeecscoes phanerum 

Teeth poorly developed, blunt, lowest often deformed; arm spines 

very small, inner somewhat larger, often somewhat capitate; size 

gvlll (Gigk G23 faving, eising aloowe 120 HAN.) 5 5cc2se00c4esccee melambaphes 

Ophiocreas sibogae 

Koehler, 19044. “Siboga” Oph.: Mer prof., p. 165; pl. 36. 

The occurrence of this East Indian species in deep water off the southern coast 
of Australia is perplexing, for it has not otherwise been found nearer to Australia 
than the Kei Islands. The “Endeavour” took 7 large specimens (largest, 25 mm. 
in disk diameter, with arms 610 mm. long) east of Flinders Island, and in the 
Great Australian Bight, in 80-300 fms. Comparison with a cotype of the species 
justifies the identification. 

Ophiocreas rhabdotum 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 156 (not figured). 

This species has been collected only once, and that by the “Endeavour” in 1912, off 
Jurien Bay (south of Geraldton), Western Australia, in 80-100 fms.; its status is 

unsatisfactory. Only 2 specimens were studied at the time of the description, but 
apparently a larger number were taken, for W. B. Alexander, the collector, says in 
a footnote to the original account (H. L. Clark, 1914, p. 156) that this species 
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and melambaphes were taken in “large quantities” (see further under melambaphes, 
below). The color is dull yellow, speckled and streaked on disk with blackish; a 
broad blackish stripe, finely speckled with yellowish, runs the length of the arm 
in the median line abactinally; on each side of the arm just above the arm spines is a 
very narrow and often indistinct blackish stripe. This notable coloration, the small 
size, and the presence of arm spines at the second tentacle pore seem to warrant 
the recognition of the species, though Alexander thought it only a color variety 
when he took it. It has not been figured. 

Ophiocreas phanerum 

18h 1b, Cer, Toh, AWmCearour” ie, Ds FOS fol 3, mS. Wy, BW 

Mortensen (1924, p. 99) believes this species is identical with constrictum 
Farquhar. Not having a specimen of the New Zealand species for comparison 
with the large Australian Ophiocreas at hand, I cannot contradict him. But if that 
is the case, then the Australian species is not an Ophiocreas at all, but an Astro- 
brachion, and apparently identical with Studer’s species adhaerens. Of this species, 
only very young ones are available, and they are so different from the big phanerum, 
it is hard to accept their identity. For the present, therefore, the Australian species 
taken by the “Endeavour” may retain its name. There is little doubt that it will 
ultimately be considered an Astrobrachion and perhaps identical with Studer’s species; 
but a range from New Zealand to northwestern Australia is too unusual to accept 
without much better evidence than we have in this case. The “Endeavour” took 
14 specimens of phanerum at four stations between Sandon Bluffs, New South 
Wales, 35-40 fms., and Cape Barren Island, Tasmania, 70 fms. East of Flinders 
Island, it was taken at 80-300 fms. The type was 18 mm. across the disk and had 
arms 380 mm. long. The color was deep red-purple. 

Ophiocreas melambaphes 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 155. 
1915. Mem. Mus. Comp. Zool., vol. 25, p. 177; pl. 1, fig. 9. 

At a casual glance this little species could well pass for a very young phanerum, 
but more careful examination shows such differences in the teeth and arm spines 
that no confusion is likely. It was taken with rhabdotum by the “Endeavour” in 
1912, off Jurien Bay, Western Australia, in 80-100 fms., and the collector, W. B. 

Alexander (1915), thought the two were “probably color varieties of one species.” 
They “were obtained together in large quantities attached to one particular species 
of Hydroid with which their arms were so much intertwined, it was very difficult 
to remove them, except in fragments.” Until further collecting reveals larger 
specimens, it cannot be said whether these small ones are adults or not. They are 
less than 7 mm. across the disk and the arms are only about 120 mm. long. The 
color is a deep purple or purplish black, with the actinal surface much lighter, a 
dull cream color. 

Family GORGONOCEPHALIDAE 

This cosmopolitan family is well represented in Australia by a dozen species of 
g genera. Two of the genera, including 5 of the species, are endemic, 6 are Indo- 
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Pacific, and 1 is found in the West Indies, Japan, and New Zealand. None of the 

species are strictly littoral, but several occur in depths of only a few fathoms and 
are sometimes washed up on the beach. The usual habitat is between 50 and 300 fms. 
The genera may be distinguished thus: 

KEY TO THE GENERA OF GORGONOCEPHALIDAE 

A. Arms long and unbranched: 
B. Annulations of arms not continued onto disk: 

Disk covered with low, hemispherical granules (0.30-0.90 mm. 
in diameter) with rough or prickly surface.................. Astrothamnus 

Disk covered with very irregular pavement of granules, diverse 

in size and form, large ones rounded, small ones angular..... Astrothrombus 
BB. Annulations on arms continued onto disk so the latter is orna- 

MONTAG! WIN CORNGSNEIE GHGIES Or WSMEOMG, oocac0cccdo0008000¢ Asteroporpa 

AA. Arms stout and branched: 
C. Tentacle scales (or papillae) present before first arm fork: 

D. Disk and upper surface of arm bases with big tubercles or stout 
spines: 

Each pair of radial shields forms a wedge scarcely separated 
SOROVOaY SUES! SNS ed oOV IA. ws we tae a Gee Nee Hae os Gate Ren Rie) ae ante Conocladus 

ANIL seaycliall amide, chistimethhy sqpermusal, oo ons coavcenovccscuncouce Astroconus 

DD. Disk and arm bases with small spinelets or none.............. Astrodendrum 
CC. No tentacle scales before first arm fork: 

E. Tentacle scales begin near disk margin, after first or second arm 
IROV Sg As ee oi ce tee Cry CO Rap ER Rae AO ean oa Astrocladus 

EE. Tentacle scales begin at or after fourth arm fork: 
Free arm near disk margin narrow, about as broad as high, 

Waitin meron IOMEP SUBEGS, oc coceccchuvccndsuccdonvccccocess Astroboa 

Free arm near disk very broad and low, with flat, wide 

LOWETBSUDLAC CHUM er enere reece Minny em ere the Cae Ure Mien ty) Astrochalcis 

ASTROTHAMNUS 

Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 55. 

Genotype: Astrotoma echinacea Matsumoto, 1912, p. 200. 

Matsumoto included in his genus 3 East Indian species which Koehler described 
as Astrotoma. Doderlein (1927) removes these to “Incertae sedis,” as well as my 
species of rg16 and 1923, but adds a fifth species from the Philippines. Koehler 
(1922, 1930) has added 2 more species from the East Indian region and 1 from 
southeastern Australia. This last appears to be identical with my species from the 
same region, the only Australian member of the genus. 

Astrothamnus rugosus 

lee lor Clarke 1916. “Endeavour” rept., p. 85; pl. 35, figs. 1, 2. 
Astrothamnus furtivus Koehler, 1930. Vidensk. Medd., vol. 89, p. 6; pl. 1, figs. 1, 2. 

It is strange, in view of the locality where his 2 specimens were taken, that 
Koehler overlooked the species taken by the “Endeavour” in the same region. 
Comparison of his description and figures with a paratype of rugosus fails to show 
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any ground for considering them distinct. The number of madreporites is of no 
importance; the holotype of rugosus has 2. Mortensen in 1914 took 2 specimens 
in 120-250 fms., with disks 10 and 15 mm. in diameter, and the “Endeavour” 
collection contained 4 specimens, 9-20 mm. across, from 80-300 fms. There are 
no notes in either collection regarding the color in life. Preserved specimens are 
“museum color.” All the material has come from the eastern end of Bass Strait, 
near Cape Everard or Flinders Island. 

ASTROTHROMBUS 

Ish Ibs Cleid<, Too, “Wes” ima, Ds Siler 

Genotype: Astrothrombus rugosus H. L. Clark, 1909, p. 548. 

This genus was based on a single specimen, and nothing congeneric with it has 
yet been taken. 

Astrothrombus rugosus 

H. L. Clark, 1909. “Thetis” rept., p. 548; pl. 54, fig. 3. 

The unique holotype of this remarkable ophiuran is only 7 mm. across the disk, 
and the arms are 4 or 5 times as much. It was taken by the “Thetis” at her station 
48, off Wollongong, New South Wales, in 55-56 fms., on a bottom of “sand and 
mud to rock,” and is now in the Australian Museum. 

ASTEROPORPA 

Lutken, 1856. Vidensk. Medd., p. 17. 

Genotype: <Asteroporpa annulata Lutken, 1856, p. 17. 

This is a cosmopolitan genus indeed, with 2 species in the West Indies, 1 in Japan, 
1 in New Zealand, and 1 in southern Australia. As might be expected, the New 

Zealand species is the one most nearly allied to the Australian form. 

Asteroporpa australiensis 

Astroporpa australiensis H. L. Clark, 1909. “Thetis” rept., p. 547; pl. 54, fig. 2. 

Asteroporpa australiensis H. L. Clark, 1916. “Endeavour” rept., p. 80 (corrected spelling). 

The “Thetis” took a single specimen of this handsome species off Wollongong, 
New South Wales, in 55-56 fms., on a bottom of “sand and mud to rock.” The 
“Endeavour” took 10 specimens in Bass Strait and vicinity in 65-200 fms. The 
largest specimen was 18 min. across the disk and the arms were more than 4 times 
as much. The colors are very light brown or dirty whitish, prettily annulated on 
arms and disk with bright brown; lower surface of arms brown. The Australian 
Museum has a large series of specimens, 5-17 mm. across the disk, trawled in 
70-75 fms. off Cape Everard, Victoria, March 6, 1929. Koehler (1930) reports 3 
specimens from Bass Strait collected by Mortensen. He also refers a specimen from 
Amboina to this species, but as it is only 2 mm. across the disk, we may well be 

skeptical of the identification. 
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CONOCLADUS 

H. L. Clark, 1909¢. Bull. Mus. Comp. Zool., vol. 52, p. 131. 

Genotype: Conocladus oxyconus H. L. Clark, 1909a, p. 132. 

This is one of the most striking endemic genera in the Australian fauna, where 
it is represented by 3 well marked species. Déderlein (1927) regards it as among 
the most primitive of the Gorgonocephalidae and suggests that it is a “Stammform” 
for the family. The 3 species may be distinguished thus: 

KEY TO THE SPECIES OF CONOCLADUS 

A. Numerous (or few) large tubercles or stout spines on disk and arm 
bases: 

Diskavwithestoutspointedastuberculansspiness ara ate ele ne errr oxyconus 
Diskewithwbieasrouncdedmtulocncl csanvee near yn eit heen nn amblyconus 

AA. No large tubercles or stout spines on disk or arm bases; disk spines 

MTHS HOTONS’ OVE TOVOLE SWS OVI he oe Galo Somes ome ae omibleecia ews mele ace microconus 

Conocladus oxyconus 

Conocladus oxyconus H. L. Clark, 1909¢. Bull. Mus. Comp. Zool., vol. 52, p. 1323 pl., 

figs. 1-3. 
Astroconus annulatus Koehler, 1930. Vidensk. Medd., vol. 89, p. 16; pl. 1, figs. 8—ro. 

This species is apparently not common, as only 10 or a dozen specimens have 
been reported. These are all from off the coast of New South Wales, near or south 
of Port Jackson, in 15-50 fms., save 2 reported to be from off Cape Wiles, South 
Australia. It is not impossible that there is some mistake about this label, for no 
other examples have been found west of Bass Strait. The largest individual is 
about 40 mm. across the disk, but most of the specimens are much smaller. Nothing 
is recorded of the color in life, but dried specimens are very pale brown or dirty 
white with or without purplish markings. The big individual on which Koehler 
(1930) based his Astroconus annulatus was clear gray with purple markings on 
the disk and brown rings on the arms. The figures (particularly fig. 8) show clearly 
that this specimen was a Conocladus, apparently a very large oxyconus. 

Conocladus amblyconus 

H. L. Clark, 1909. “Thetis” rept., p. 549; pl. 55. 

More than 40 specimens of this species have been taken, all from off the coast 
of New South Wales in 10-75 fms. They range from 3 to nearly 50 mm. in disk 
diameter. Nothing is recorded as to the color in life, but dry specimens are 
diversified, ranging from nearly white to fawn color or even darker, reddish brown 
or purplish brown. 

Conocladus microconus 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 156; pl. 25, upper fig. 

Only 2 specimens of this well marked species are as yet reported, and 1 of these 
had 6 rays. They were 27 and 35 mm. across the disk and are said to have been 
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in life dull brown. The dry specimens are a uniform light brown. They were taken 
in 80-120 fms., between Geraldton and Fremantle, Western Australia, by the 
“Endeavour,” in June 1912. 

ASTROCONUS 

Doderlein, 1911. Japan. Euryalae, p. 36. 

Genotype: Astrophyton australe Verrill, 1876, p. 74. 

This interesting genus is also endemic in southern Australian seas, and approaches 
the preceding so closely that the line between them is difficult to maintain. Typical 
specimens are easily placed, but intermediates and young individuals are perplexing. 

It seems as though Conocladus oxyconus and Astroconus australis intergraded, but 
until much more material of the former is available, it is best to maintain the 

artificial distinction. Although the genotype of Astroconus is known from many 

specimens, the other 2 species are known from only 1 specimen each. The 3 forms 
are distinguishable thus: 

A. Arms more or less slender (often stout in big specimens), not an- 

nulated basally and usually not until smaller distal branches are 

TEACHER yeas Sia Pe bcrdasete heck PRLS MIRE beta Goeth neal CRE aha Sm AO geet ara australis 

AA. Arms distinctly annulated from base: 

Arms slender, annulations not extending onto radial wedges............... pulcher 

Arms stout, deeply annulated, annulations including distal part of 

radial: Awedgesi x,.2)pccaltt Nie ata ye ctl We eine OR cere pete occidentalis 

Astroconus australis 

Astrophyton australe Verrill, 1876. Bull. 3 U. S. Nat. Mus., p. 74. 

Astroconus australis Doderlein, 1911. Japan. Euryalae, p. 37; pl. 5, figs. 2, 2a. 

Both the Sydney and Adelaide museums contain good series of this notable species, 

and data concerning them have already been published (see H. L. Clark, 1916, 
1928). The smallest specimen recorded is 6 mm. across the disk, with arms 20-25 

mm. long. The largest is about 50 mm. in disk diameter; the arms were probably 
fully 200 mm. long when extended. Coloration is apparently very diversified, 

ranging, in preserved material, from nearly uniform pale gray or almost white to 
dark gray or brown, more or less heavily marked with dull red-purple or purplish. 

Nothing is recorded of the color in life. The range of australis is from the 
northeastern corner of Tasmania to Cape Wiles, South Australia, in 17-235 fms. 

Astroconus pulcher 

Fale Clarks 1o30as Rec See AUstraliane Mus mvOlOsn pln 07/-mplamtos 

This handsome species is as yet known only from the holotype. The disk diameter 
is 35 mm., and the coloration, light ashy gray marked and variegated with brownish 

black, the arm spines yellow and oral papillae and teeth pale orange, is very 
striking. The specimen was taken in a “crayfish pot,” in 20 fms.; at Cape Dutton, 
South Australia. 
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Astroconus occidentalis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 205; pl. 23, fig. 2. 

This notable “basket fish” was taken at North Beach, Fremantle, Western 

Australia, and no second specimen has as yet been found. It is 32 mm. across the 

disk, and the very stout arms probably exceeded 100 mm. when opened out. The 

dry specimen is purplish brown, lightest on tubercles and ridges, darkest in 
depressions and valleys; orally the contrast between light and dark is conspicuous, 

the brownish-yellow ground color being more or less freely marked with purple. 

ASTRODENDRUM 

Doderlein, 1911. Japan. Euryalae, pp. 28, 38. 

Genotype: Gorgonocéphalus sagaminus Doderlein, 1902, p. 321. 

This small Oriental genus is represented in Australia by only the following 
species. 

Astrodendrum pustulatum 

lel, IL, Claris, non, “Winclewoun? mot, fo, Guig fol Sv, ikem Th, Be 

This fine species is known only from the unique holotype, which was taken east 
of Flinders Island, Bass Strait, in 100-300 fms. It is 40 mm. across the disk and 
the much branched arms are about 125 mm. long. The color in alcohol is nearly 
uniform reddish flesh color. 

ASTROCLADUS 

Verrill, 18994. Trans. Connecticut Acad., vol. 10, pt. 2, p. 369. 

Genotype: Euryale verrucosum Lamarck, 1816, vol. 2, p. 537 = Asterias euryale 

INESAWS, U7ISR. [O, BAZ. 

This small group is chiefly Oriental, 3 species occurring in Japan, but 1 is 

characteristic of South Africa and another has been found as yet only in the Tonga 
Islands. The following is the only Australian form. 

Astrocladus granulatus 

iGL, IL, Clade, ros, Mwiem, Iviis, Comyn, Zool, WO 55, Bods jal, Dey, ive, 3. 

The single little specimen on which this species rests was collected at Lindeman 

Island, Great Barrier Reef, in 1934 by Melbourne Ward, the discoverer of many a 

fine invertebrate in the Barrier Reef region. It is only 11 mm. across the disk and 
hence is apparently young. The color is uniformly rich red-brown, but it may 
have been quite different in life. A very small gorgonocephalid, taken by Ward in 
the same region, may represent an early growth stage of this species. It is only 
5-6 mm. across the disk and has developed so little pigment it is very pale 
cream color. 
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ASTROBOA 

Doderlein, 1911. Japan. Euryalae, pp. 28, 50. 

Genotype: <Astrophyton clavatum Lyman, 1861, p. 85. 

There are half a dozen or more species in this genus, which is confined to the 
Indian region from Zanzibar to the Sagami Sea, Japan. Only the following species 
enters the Australian fauna. 

Astroboa ernae 

Deéderlein, 1911. Japan. Euryalae, p. 82; pl. 9, figs. 7—7a. 
Astrophyton clavatum Koehler, 19074. Fauna Sudwest-Australiens, vol. 1, p. 254 (NON 

Lyman, 1882, p. 258). 

This species was established for a single small gorgonocephalid from Shark Bay, 
Western Australia, 22 mm. across the disk, which Koehler identified as Astrophyton 

clavatum Lyman. It has since been taken half a dozen times in South Australia, 
the largest specimen being 50 mm. across the disk. The “Endeavour” took 3 
specimens off Geraldton, Western Australia, in 29 fms., in June 1912, with disk 
diameter 15-40 mm. The color of these individuals in life is said to have been 
“buff or leaden.” In alcohol they are a peculiar shade of purplish brown which 
becomes much paler, almost a dirty white, when dried. Bell’s (1894) record of 
Astrophyton clavatum from Holothuria Bank, Western Australia, no doubt refers 
to this species. 

ASTROCHALCIS 

Koehler, 1905. “Siboga” oph. litt., p. 129. 

Genotype: Astrochalcis tuberculosus Koehler, 1905, p. 130. 

This genus includes but 2 species, 1 from the Philippines and 1 from the Dutch 
East Indies. The latter has been found in tropical Queensland waters. 

Astrochalcis tuberculosus 

KOPN, HOR, “Slow? Ooo. ie. j WA Ol TO, eS, T, 2 

The only Australian specimen of this “basket fish” that has yet been reported 
is in the museum in Sydney. It is a big individual, fully 75 mm. across the disk, 
which is purplish brown irregularly spotted and marked with dirty cream color. 
It was taken in 9~12 fms. on a gravelly bank in Albany Passage, northern Queensland. 

Order LAEMOPHIURIDA 

Family OPHIACANTHIDAE 

This cosmopolitan family of more than 250 species is very poorly represented in 
Australia, as only 16 species are as yet recorded from that continent and nearly 
all are small, inconspicuous ophiurans. One is now extinct and is known only 
from Cretaceous rocks; most of the others are taken only by dredging, and several 
are deep-water forms. All are dull-colored and very few show any attractive or 
interesting markings. Only a single member of the family is known in the New 
Zealand fauna and only 1o in South Africa. 
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- The Australian ophiacanthids are distributed in 6 genera, but only r of these is 
represented by more than a single species. 

KEY TO THE GENERA OF OPHIACANTHIDAE 

A. Arms in same plane as disk, not capable of being pulled back into 
vertical position so that tips meet over center of disk: 

B. Tentacle pores small, with single small tentacle scale or rarely 2 

or none: 
C. Disk variously covered but never with close uniform coat of 

granules concealing radial shields: 
D. Disk formed of small plates covered by imbricating scales 

which bear granules or spinelets or both, or may be 
wholly naked: 

ioothepapillacisinelexornyantin cenit renee Ophiacantha 
Tooth papillae several in a cluster; radial shields large 

CL Glim pare y pualanaciciny Vs eRAne nL UMApO h Len hy Muli amar gS Ophiomitra 
DD. Disk formed of “more or less angulated, pentagonal ele- 

TEMES S GATT, CRETACEOUS. oo ccc cceasneennvosvoocce Ophioglyphoida 

CC. Disk covered with coat of close-set uniform granules with no 

indication of radial shields; single large, flat, rounded 

temtaclemscal Cus eee arr tute ce ies tek mon geo uM aa mNI MeL TS. f Ophiocomina 
BB. Tentacle pores large, the basal ones with 2 or 3 conspicuous large, 

shanpecentacl emscall espe weir rieeeetnrel tut meta bein nts IN & Besant Ophioprium 
AA. Arms articulated at base so they can be erected into conical group over 

disk; in preserved material they are generally in that position....... Ophiothauma 

OPHIACANTHA 

Muller and Troschel, 1842. Syst. Ast., pp. 84, 106. 

Genotype: Ophiacantha spinulosa Miller and Troschel, 1842, p. 107 = Asterias 
bidentata Retzius, 1805, p. 33. 

This large and heterogeneous group of more than 150 nominal species is in need 
of careful revision. Both Verrill (189942, 18996) and Matsumoto (1917) have 
attacked the problem, but the former made important use of unimportant characters 
and concerned himself chiefly with the rich and perplexing West Indian fauna, 
whereas Matsumoto dealt with the Japanese fauna. Fortunately the Australian 
species are few and unimportant, and it is possible to make a workable key for 
them without getting enmeshed with the multitude of species occurring in the 
East and West Indies. The Australian species are nearly all small and inconspicuous 
and differ chiefly in the character of the disk covering: 

KEY TO THE SPECIES OF OPHIACANTHA 

A. Tentacle scale single (occasionally 2 on basal pores) or wanting: 
B. Arms not evidently moniliform, except in some species slightly so 

at tip: 
C. Disk covering, coarse granules and short blunt spinelets (often 

few), chiefly marginal: 
Arm spines (except long, dorsal pair on first segment) 

COATSeMe Chorin OMIM team nsre ney EE lek ee mee ays Tet clavigera 

ANGIN Gomes Ghanalee, Ganado, xoNWSGls o 55 cesccaccaccccecdbadooues heterotyla 
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CC. Disk covering, spinelets or granules but not both: 
D. Disk covering, spinelets: 

E. Spinelets delicate, slender, forked or trifid at tip: 

Oral papillae stout, erect, pointed; arm spines 7 or 8.......... confusa 

Oral papillae long, narrow, pointed; arm spines 9 or 10..... tenuispina 
EE. Spinelets coarse, rough, thorny: 

Arm spines coarse, cylindrical, smooth; oral papillae 5 

ona side long blunt) Maran se ie VORA hei cain penn eee truncata 
Arm spines slender, tapering, acute; oral papillae 3 on 

aside; short.peclikes,.0 4) .qanepamone eee See eLearn discoidea 
DD. Disk covering, granules: 

Granules mostly near center of disk, its marginal areas 

more or less bare; radial shields evident in rodlike 

pairs but not at all bare; arm spines long and 

POUMES oO ee shear re PE UR Nee cry SIN OR LO Cot eat fidelis 
Granules smooth, uniformly distributed over disk; arm 

FHOUNES Sort, Suowe, MINE... oo cccgcoccsecocencnvcvseve: congesta 
BB. Arms more or less evidently moniliform: 

Uppermost spine on each side of second arm segment very long 

and CON spictious ys caine ao yee sean Uncye ya ee eee REAR en) Cte AL a gracilis 
Uppermost spines on second segment longer than others but not 

CONSPICUOUS Y GOS ksi we Beg ae Pee ee rR pa at brachygnatha 
Ws WEA GENES COMGmEMOUNIy D OD GAN [OOMKO. oo. 000ccccccrccecvvcescs valenciennest 

Ophiacantha clavigera 

Koehler, 1907¢. Fauna Sudwest-Australiens, vol. 1, p. 247; figs. 1-3. 

This little brittle star is common in Koombana Bay at Bunbury, Western Australia. 
It has also been taken in Cockburn Sound, near Fremantle, and a very young 
individual is reported from Broome. It is, then, so far as is known, endemic in 

Western Australia. The largest specimen yet reported is 3.5 mm. across the disk 
and the arms are about 14 mm. long. The color ranges from whitish to light 
brown, but the tips of the radial shields are rather conspicuously white. 

Ophiacantha heterotyla 

H. L. Clark, 1t909. “Thetis” rept., p. 542; pl. 52, figs. 4-6. 

Across the continent from the preceding, this equally small and inconspicuous 
ophiuran is endemic in New South Wales and Tasmania. The largest individual 
yet taken is 4 mm. across the disk; the arms are scarcely more than twice the disk 
diameter. The color is light brown becoming darker with age, and the largest 
individual has at the center of each mouth shield and of each of the first 2 under 
arm plates a nearly circular blackish spot with ill defined boundaries. The localities 
where hezerotyla has been taken are all near or a little south of Port Jackson in 
11-80 fms., except for one specimen obtained off Gordon, D’Entrecasteaux Channel, 

Tasmania, in 5 fms. 

Ophiacantha confusa 

Koehler, 1905. “Siboga” oph. litt., p. 59; pl. 7, figs. 9-11. 

This little ophiacanthid is so ill known that it is not impossible that the 4 
specimens recorded belong to 3 different species. The type was taken by the 
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“Siboga” in 20 fms. near Salibabu, Dutch East Indies, but was only 3 mm. across 
the disk and somewhat damaged. On the basis of Koehler’s description and 
figures, I (1921) assigned 2 specimens of the same size from Mer, Murray Islands, 
to the same species. The following year, Koehler (1922) proposed that an 
ophiacanthid 6 mm. across the disk with arms 40 mm. long, from the Philippines 
(“Albatross” station 5420) in 127 fms., should be considered the type of the 
“Siboga’’s species. There is room for some doubt about the identity of the 

“Siboga” and “Albatross” specimens. Those from Mer are apparently more like 
the “Siboga” specimen, but, like it, are obviously young. They do not correspond 
very well to the description and figures of the Philippine ophiacanthid. The matter 

cannot be decided until more and better material is available. Meanwhile the 
appropriateness of the name confusa is beyond question. 

Ophiacantha tenuispina 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 210 (not figured). 

This species is known only from a single specimen in the Australian Museum 
from Queensland: off Gatecomb Head, Port Curtis, 9-12 fms. It is only 4.5 mm. 
across the disk and the arms are all broken. The colors are dull (yellowish brown, 
gray, and whitish) but the arm spines are glassy with a bluish tint and, in good 

light, appear marked or banded with dark transverse lines. It is not markedly 

different from confusa, but the differences in oral papillae and arm spines preclude 
uniting them under a single name. 

Ophiacantha truncata 

Koehler, 1930. Vidensk. Medd., vol. 89, p. 62; pl. 6, figs. 13, 14. 

The 2 specimens on which this fine species is based were collected by Mortensen 
in September 1914, off southeastern Australia (38° 15’ S., 149° 20’ E.) in 150-260 
fms. They were 9 and 10 mm. across the disk; the arms were all broken, but 

apparently they are 5 times the disk diameter or more. No reference is made to 
the color. One of the striking structural features is the shape of the oral shields, 
which are truncated triangular, but the base adjoins the adoral plates, the blunt 
apex pointing to the disk margin. 

Ophiacantha discoidea 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 57. 

LOO2 a Challencermi Oph aipsstoO;mplarzO.uiesani—2: 
H. L. Clark, 1921. Ech. Torres Strait, p. 105; pl. 12, fig. 4 (colored). 

The “Challenger” took this species in the Arafura Sea, at a depth of 4o fms., but 
obtained only a single specimen, less than 5 mm. across the disk. The Carnegie 
Expedition to Torres Strait in 1913 took 4 specimens at Mer, Murray Islands, in 
4-5 fms., the largest scarcely bigger than Lyman’s type. Hedley and McCulloch 
took 2 small specimens at the Murray Islands in 1907. No other specimens have yet 

been recorded. The brown, bluish, and white coloration is fugitive, and preserved 

specimens are a dingy light brown. 
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Ophiacantha fidelis 

Ophiomitrella fidelis Koehler, 1930. Vidensk. Medd., vol. 89, p. 72; pl. 7, figs. 4, 5. 

Although Koehler preferred to place this brittle star in Ophiomitrella, there 
seem to be no satisfactory reasons for not ranking it as an Ophiacantha. The two 
genera are not sharply distinguished and both need redefining. For the present at 
least, no Australian ophiacanthids are well placed in Ophiomitrella as defined by 
Verrill. The present species is known only from the specimens taken by Mortensen 
off southeastern Australia in 1914 and at the Kei Islands in 1922. The Australian 
material was taken in 150-255 fms., south of Cape Howe, at two stations, at one of 
which 4 specimens were taken and at the other “quelques échantillons.’ The 
description gives the disk as 6-8 mm. in diameter, the arms 50-55 mm. long. 
Although Koehler says the arms are somewhat moniliform, one would not suspect 
it from the photographs given. Nothing is said as to the color of the specimens, 
so it is probably in no way distinctive. 

Ophiacantha congesta 

Koehler, 1g04a. “Siboga” Oph.: Mer prof., p. 103. 
Ophialcaea congesta (Koehler), 1922. Bull. 100 U. S. Nat. Mus., vol. 5, p. 85; pl. 15, 

figs. 6, 7. 

This species was taken in deep water in the East Indies and Philippines, but 
Mortensen took a small ophiacanthid in 30-50 fms. north of Cape Howe, New 
South Wales, which Koehler (1930) refers to it. It is smaller than his East Indian 
material, only 4 mm. across the disk, and some of the disk granules are elongated 
as in heterotyla. It seems not unlikely that it may be a representative of that species. 
The validity of the genus Op/zalcaea is not so certain that it is advisable to list 
it in the Australian fauna on the basis of this one, young individual. 

Ophiacantha gracilis 

Ophiothamnus gracilis Studer, 1882. “Gazelle” Oph., p. 24; pl. 3, figs. 11a—e. 
Ophiacantha dallas Doderlein, 1896. Semon’s Oph., in Jena Denkschr., vol. 8, p. 291; 

pl. 16, figs. 12, 12a. 
Ophiacantha ameleta H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 209. 

A single specimen of this little species is in the Australian Museum from the 
Murray Islands. The moniliform arms and the relatively huge uppermost arm 
spines on the second segment are unmistakable specific marks. Studer’s unique 
holotype was from north of the Dampier Archipelago, Western Australia, in 50 fms. 
When correcting Déderlein’s (1896, p. 291) error in identifying Semon’s little 
ophiacanthid as Duncan’s Korean species dallas, 1 made the even worse error 
(1938, p. 209) of giving a new name to this species, adequately described and 
figured by Studer over fifty years earlier. Few specimens are as yet known, all from 
tropical Australia. ; 

Ophiacantha brachygnatha 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 420; figs. 123a, b. 

Only 2 specimens of this South Australian Ophiacantha are as yet known. They 
were taken by Verco in Spencer or St. Vincent Gulf. They are 4 and 6 mm. across 
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the disk and reveal a group of characters quite different from those of any other 
Australian brittle star. The dry specimens are nearly white. 

Ophiacantha valenciennesi 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 57; pl. 15, figs. 408-410. 
Koehler, 1909@. “Princesse Alice” Ech., pl. 6, fig. 2 (colored). 

This easily recognized and very widespread brittle star is known in Australia 
from only one place. Koehler (1930) reports that Mortensen took a single specimen 
from off Cape Howe, New South Wales, in 100-153 fms., but he says nothing of 
its size or color. The pair of large scales guarding each tentacle pore is very 
distinctive among the Australian ophiacanthids. 

OPHIOMITRA 

Lyman, 1869. Bull. Mus. Comp. Zool., vol. 1, p. 325. 

Genotype: Ophiomitra valida Lyman, 1869, p. 325. 

The limits of this genus were so loosely drawn that no fewer than 20 species had 
been referred to it in the first thirty years after it was named; but in 1899, Verrill 
restricted it drastically to only 3 West Indian or western Atlantic species. In 1922, 
Koehler reported a fourth species as occurring in the Philippines, and a specimen of 
this was taken by the Great Barrier Reef Expedition. 

Ophiomitra dives 

Koehler, 1922. Bull. too U. S. Nat. Mus., vol. 5, p. 107; pl. 10, figs. 1-4. 

The 2 specimens taken by the “Albatross” in the Philippines were 15-17 mm. 
across the disk. The Great Barrier Reef specimen was 14 mm. across, and the 
coloration was similar to that of the types, a dark gray longitudinal line on the 
upper side of the arm being the most striking feature. It was taken in 210 fms. 
just outside Cook’s Passage, north Queensland. 

*OPHIOGLYPHOIDA 

Chapman, 1934. Proc. Roy. Soc. Victoria, vol. 46, p. 195 (as subgenus). 

Genotype: Ophiacantha (Ophioglyphoida) foster: Chapman, 1934, p. 195. 

It seems wiser to recognize the generic status of this Cretaceous ophiuran than 
to bury it in the heterogeneous group called Ophiacantha. Additional material will 
probably reveal other characters to justify the isolation of this long extinct brittle star. 

“Ophioglyphoida fosteri 

Ophiacantha (Ophioglyphoida) fosteri Chapman, 1934. Proc. Roy. Soc. Victoria, vol. 46, 

p. 195; pl. 7, figs. 1-4. 

Only a single specimen of this notable fossil has yet been found. It occurred in 
a dark gray carbonaceous mudstone, regarded as Cretaceous, and probably in the 
Tambo series. It was in No. 2 Bore, Gavin’s Anticline, Cleave, near Longreach, 

Queensland, at a depth of 519 feet. Disk 6 mm. across; arms rather more than 
30 mm. long. Arms without spines 1.6 mm. wide at base; spines 0.75 mm. long. 

13 
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OPHIOCOMINA 

Koehler zx Mortensen, 1920. Vidensk. Medd., vol. 72, pp. 50, 53. 

Genotype: Asterias nigra Abildgaard in O. F. Miller, 1789, p. 20, pl. xciii = Asterias 
sphaerulata Pennant, 1777, p. 63. 

This genus was first published and to some extent discussed by Mortensen, but 
he states that the name is in process of publication by Koehler and credits it to him. 
In 1921 Koehler first published the name, but his real account of the genus and 
its relationship appeared in 1922 (p. 316; pl. 75). For a further discussion of the 
genus, its structural features and real relationships, see H. L. Clark, 1928, page 424. 
Only a single species was known until the discovery of the following Australian 
species by Verco. 

Ophiocomina australis 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 422; figs. 124a, b. 

As in the case of Ophioscolex referred to above (p. 171), we have here a species 
closely related to one known only from the seas of northwestern Europe, but in 
this instance we have sufficient material to enable us to see a definite specific 
difference between the two widely separated but very similar forms. The Australian 
Ophiocomina has but a single tentacle scale, whereas the European species has two. 
As yet the Australian species is known only from Spencer and St. Vincent gults, 
South Australia; it does not reach so large a size as its European congener, the 
largest individual being but 12 mm. across the disk; arms about 5 times disk 
diameter. The coloration is apparently somewhat diversified, for even the preserved 
material shows no little variety; the disk is light brown, or dull greenish brown or 
rosy or pinkish; the arms are shades of gray or brown with indications of banding; 
the arm spines too may show indistinct spots or bands. In all probability, living 
specimens are more or less prettily colored. The European species has no beauty of 
color, but, as its name (gra) implies, is uniformly dark. 

OPHIOPRIUM 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 214. 

Genotype: Ophiacantha cervicornis Lyman, 1883, p. 257. 

This seems to be a natural and well marked genus, but its place in the Australian 
list rests on a single small specimen of the following species. Adult specimens may 
reveal quite different relationships. 

Ophioprium axiologum 

Ophiopristis axiologus H. L. Clark, 1909. “Thetis” rept., p. 543; pl. 53, figs. 1-3. 

Ophioprium axiologum H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 216. 

The “Thetis” took a tiny brittle star, only 3 mm. across the disk, off Wata Mooli, 
New South Wales, in 54-59 fms., which is apparently best referred to this genus. 
Nothing like it has since been taken. 
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OPHIOTHAUMA 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 211. 

Genotype: Ophiothauma heptactis H. L. Clark, 1938, p. 216. 

This is another brittle star known from only a single specimen, and in this 
case it is even more remarkable that it has no congeneric fellows. Moreover, it was 
taken, without being noticed at the time of its capture, in one of the most isolated 

spots in northern Australia. 

Ophiothauma heptactis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 211 (not figured). 

The unique specimen of this odd little brittle star was found in a jar of large, 
bristly ophiurans (Macrophiothrix belli) collected at Port Essington, Coburg 
Peninsula, Northern Territory. It was not noticed at the time the specimens were 
put in the jar, but the supposition is that it was living in such close association 
with the Macrophiothrix that it was entangled with one of them when it was taken. 
The possibility of its being commensal with Macrophiothrix as Ophiomaza is with 
Comanthina cannot be ignored. The single specimen is only 3 mm. across the 
disk, and the 7 arms range from 10 to 18 mm. They are folded back together in a 
closed group over the disk. The color of the dry specimen is very pale brown. 

Order GNATHOPHIURIDA 

Family AMPHIURIDAE 

This large cosmopolitan family, including nearly a fourth of the known ophiurans, 
is well represented in Australia by more than 50 species, but they group themselves 
into few genera, since most of the species belong to Amphiura itself or to Ophiactis. 
Nearly all the members of the family are secretive and inactive, living buried in 
mud or sand or in the crannies of dead coral, shells, or irregular rock fragments. 
Some species frequent sponges, occurring often in great numbers together. Others 
live buried in mud together in almost incredible numbers. A few live singly and 
are capable of rapid movement under the surface of fine sand. The classification of 
the Amphiuridae is based primarily on the mouth parts, particularly the number, 
form, and position of the oral papillae, but the character of the disk covering, the 
form and relation of the upper and under arm plates, and the size and arrangement 
of the arm spines are all much used. Some 25 genera are currently recognized, but 
only 12 have been reported from Australia, and 7 of these have but a single 
representative each. They may be distinguished by means of the following key: 

KEY TO THE GENERA OF AMPHIURIDAE 

A. Jaws with pair of blocklike papillae at apex (which may appear as 
single block) and 1 or more papillae at distal end of mouth angle 
or along side of jaw, quite free from one another: 

B. Distal oral papillae 1 on each side of distal end of mouth angle 
(rarely 2 or none): 
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C. Interbrachial areas below more or less covered like disk with 
scales, or if naked, disk is densely covered with minute 
scales and arms are not more than 10 times disk diameter: 

D. Scales of disk without spinelets; tentacle scales present: 
Distal oral papilla very large; tentacle scales 2, at base of 

arm, of which the one on side arm plate is big and 
circular, the other, on under arm plate, is twice as 

long as wide and lies so it is overlapped by larger; 
ATTN SP MVES HALON ehh, Cocca OW Loni a ean ne aR ge Oa ne Ctenamphiura 

INGtias HAD OVE a Mis ME ier Clad nO eet Aaa oy art RI MUN ACI Oa Amphiura 

DD. Scales of disk with spinelets; tentacle scales wanting.......... Ophiocentrus 

CC. Interbrachial areas below with thin, more or less naked skin; 

arms 15-25 times disk diameter; tentacle scales wanting... .Ophionephthys 

BB. Oral papillae 3 or more on each side: 

E. Outermost oral papilla conspicuously largest, long and low and 
more or less opercular (i.e., meeting its fellow of opposite 

side so as to close distal half of slit or more): 
Diskseales smoothie: (ih wis RE | Wl te Ean ea een Paes iain e Mmm Amphipholis 
Some disk scales with relatively large, erect spines............ Amphistigma 

EE. Outermost oral papilla often largest, but rarely conspicuously so 
and never opercular: 

F. Oral papillae 3 on a side, outermost usually widest: 
Disk; withoutespinlesiy hy east salsa eee pe arab ae aan Ma anne Amphiodia 
IDIG< WAN GOUNES OP GOV. ooo 0cccccdoccenvcaccvevacesoe Ophiocnida 

FF. Oral papillae 4 or more on a side, outermost not usually 
notably biggest: 

Disks withou tis pines) su wei eee e yee yew caret eee Amphioplus 
IDIG GAIN GOMES OP GOVE ..'52o0cccsc000084s000000"% Amphuiacantha 

AA. Jaws with no blocklike papillae at tip, and only 1 or 2 (rarely 3) distal 
oral papillae, or 3 more or less fused together: 

@ralipapillachmonosrarclysaatyaistalucndkofmmouthusl ite ne Ophiactis 

Oral papillae 3 on each side, low, wide, more or less fused into 
a marginal piece bearing numerous minute spinules............. Ophiodaphne 

CTENAMPHIURA 

Verrill, 1899. Trans. Connecticut Acad., vol. 10, p. 306. 

Genotype: Amphiura maxima Lyman, 1879, p. 19. 

In his revision of the family Amphiuridae Verrill points out how different this 
big amphiuran is from its congeners and isolates it in this genus. No closely related 
species has yet been discovered. 

Ctenamphiura maxima 

Amphiura maxima Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 24. 

1882. “Challenger” Oph., p. 126; pl. 18, figs. 7-9. 
Ctenamphiura maxima Verrill, 18996. Trans. Connecticut Acad., vol. 10, p. 306. 

The “Challenger” took 2 fine big specimens (disk diameter 15 mm.) of this 
notable amphiurid on muddy bottom, at station 188, near the western end of Torres 
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Strait, in 28 fms., just within the arbitrary boundary of Australia established for 
this report. It has not been met with since, but may be looked for anywhere along 
the northern coast of Australia. 

AMPHIURA 

Forbes, 1843. Trans. Linn. Soc. London, vol. 19, p. 149. 

Genotype: Amphiura chiaju Forbes, 1843, p. 151. 

Far more than a hundred species of brittle stars are still included in this genus, 
in spite of the large number that have been segregated into independent genera by 
Verrill (1899) and later writers. There is no doubt that it is still a heterogeneous 
group and a thoroughgoing revision is much needed. In Australian seas, 21 species 
are found, occurring on all sides of the continent and under very varied conditions. 
Owing to their small size and secretive habits they are easily overlooked, and it is 
probable that most of the species have a much wider range than is at present known. 

KrY TO THE SPECIES OF AMPHIURA 

A. Tentacle scales single, 1 to each pore: 

B. Arms normally 5 (4 or 6 extremely rare): 

C. Tentacle scale attached only at base, free along its inner margin: 

D. Disk -covered with very fine scales, coarsest near radial 
shields, which are very long and narrow, separated 
throughout by elongated narrow plates, parallel to 
shields; arm spines 3 (4 or 5 sometimes at very base 
GUE (eieoay)) pe evalu ate Ue te et Ra a Re CR trisacantha 

DD. Not as above: 

E. Under arm plates wider than long; disk somewhat 
swollen, covered with close coat of thick, over- 
lapping scales; outer oral papilla minute, peglike: 

Arm spines in bristling vertical series of 8-10 at base 
of arm, number dropping rapidly distally; color 
Cay, ATS MOE CoMaranarns Watt GIS, .. 02 s000000000000 catephes 

Arm spines 6 (or 7), more or less appressed; disk 
Intedne araNy, ATTN CREAN WHORE ie. CONTRAST. 6 50600ecbc00nb05 phrixa 

EE. Under arm plates longer than wide: 

F. Disk covered with thick, dark skin with which light- 
colored radial shields and some scattered minute 
erammlles Gomtirmast merdealhy, oon sccccccegoocvssccceus microsoma 

FF. Disk covered with scales: 

G. Disk covering, countless minute scales and long, 
narrow radial shields: 

H. Arm spines 8 or more, flat, pointed, rather 
delicate, series at base of arm approaching 
cachwotienmeloselyonyadorsalisid cummin een stictacantha 

HH. Arm spines 5-7: 

J. Arms short, about 4 times disk diameter; 
disk scaling very fine; upper arm plates 
broadlyfellipticali anne nn ae anne en brachyactis 

JJ. Arms longer, about 6 times disk diameter; 
disk scaling coarser: 
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Upper arm spines tapering, pointed........ septemspinosa 
Upperarmispinesswides blunt ane constricta 

GG. Disk covering, coarse overlapping scales and short, 
wide radial shields: 

K. Arm spines 5, or 6 on basal joints; outer oral 
papilla large, flat, more or less circular: 

Distal half of radial shields white in marked 
contrast with remainder of plate; ten- 
tacle scale very large, 3 times as long as 
wide, and nearly equal to under arm 
platen a vaperaaa SSRs USE UNRRAEE DSU ay SALS Rucae leucaspis 

Distal half of radial shields pale gray like 

rest of disk; tentacle scale small, about 

one-third as long as under arm plate... .magnisquama 

KK. Arm spines 4 or 3; outer oral papilla longer 
Thantewicd ere. hae eee yw ae ere ee a onan micra 

CC. Tentacle scale as long as under arm plate and attached to it for 
nts burl lt Teta tha teeta eee os St Cree an ace ete eer ae gee ee ptena 

BB. Arms normally 6, rarely 5; disk covered with minute scales; radial 

shields long and narrow, in contact only at distal tips; arm 

spines 4 or 5, short, flat, blunt or truncated, the third the 

lenuesc, Wwitln lvalline tool Om Cadn GE OE WD. .050c00cccacccacaesccace. velox 

AA. Tentacle scales 2 to each pore: 

L. Disk covered with naked skin except around radial shields............. diacritica 

LL. Disk covered with scales though they may be minute and thin: 

M. Interbrachial areas below naked: 
Arm spines 6; radial shields long and narrow, equal to one- 

thirddiskfdiametert..eei s sane oes lk GP eee ambigua 

Arm spines 8 or 9; radial shields very small, divergent, 
semedhy Onesbain, GSR Ghee, 0. 0cccceedeocacsodsedoc multiremula 

MM. Interbrachial areas below covered with scales: 

IN, Amin gone 3° 2 chetll oral peyrllhe OM AGM GIGS, .. 055505200000. bidentata 

NN. Arm spines 5 or more; single oral papilla on each side 

distally: 

O. Disk scaling coarse; distal oral papilla flat, thick, 

OPERGull arin) SALMA CUM Ee OR Gaye ae URLeRer UMA an eaten: VaR dolia 

OO. Disk scaling very fine; distal oral papilla erect, not at 

all opercular: 

P. Disk scaling very fine with no indication of primary 

plates; arms short, about 4 times disk diameter; 

arm spines flat, thin, more or less pointed; oral 

aoialals wrlcler Coen OMe, o.5cccccc cco dounvovvacesoec nannodes 

PP. Disk scaling not so fine; primary plates usually evi- 

dent; arms longer, 4 to 6 times disk diameter; 

arm spines not so flat, blunt; oral shields as long 

as wide or longer: 

Radial shields very small and indistinct, about 
twice as long as broad; arm spines flattened, 
tapentinesmbluntlyapointec sa teatime en eee acrisia 

Radial shields long and narrow, nearly parallel, 

3 or 4 times as long as broad; arm spines 

flattened, broad, rounded, truncate at tip............ poecila 
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Amphiura trisacantha 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 425; figs. 1252, 0. 

The holotype of this species is still unique. It is 9 mm. across the disk and has 
but 20 mm. of one arm still attached. It is in the South Australian Museum and 
was taken by Verco in either Spencer or St: Vincent Gulf. 

Amphiura catephes 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 221 (not figured). 

This species is known only from 2 specimens taken in Port Jackson, off Middle 
Head, in several fathoms. Whether it is a southern species or one of the Barrier 
Reef amphiurans at the limit of its range southward remains to be shown. It is 
fairly large, 8 mm. or more across the disk, with the customary indefinite coloration 
of most Amphiuras. 

Amphiura phrixa 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 232 (not figured). 

In Roebuck Bay, Western Australia, one of the common brittle stars is this 

amphiuran, whose bristling arm spines have suggested its name. It lives in the 
sandy mud of the bay, with which the gray disk and whitish arms harmonize well. 
Many specimens were taken there in 1932, the largest with the disk over 7 mm. 
in diameter. As yet it has not been taken elsewhere. 

Amphiura microsoma 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 228; pl. 5, figs. 5-7. 

Not since its discovery in 1913 has an adult specimen of this species been taken. 
Its secretive habits and commonly inaccessible habitat make the finding of specimens 
a matter of chance. But several young Amphiuras from the coast of Western 
Australia have been referred to it (H. L. Clark, 1938, p. 215); this assignment 
indicates a very extensive range along the whole tropical coast of Australia, as far 
south as Rottnest Island, near Fremantle, Western Australia. It is true that the 

identity of these young specimens is open to question, and only good series of 
specimens showing the growth stages can settle the matter. But it is quite probable 
that young individuals have scales on the disk which are resorbed with growth 
and the attaining of maturity. The adults are like Ophionephthys in the character 
of the disk, but otherwise they are more like Amphiura. The original specimens 
from Mer were about 5 mm. across the disk, the skin of which was (and still is) 
nearly black, with the radial shields very light. When kept alive in the labora- 
tory for a few hours, they exhibited after dark, if disturbed, a conspicuous 

phosphorescence. 

Amphiura stictacantha 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 234 (not figured). 

This is another amphiuran characteristic of Broome, Western Australia, but as 
additional specimens have been taken at Rottnest Island near Fremantle, and at 
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Bunkers Bay near the southwestern corner of the continent, it probably ranges 
along the whole western coast. It is a small species, only 5 mm. in disk diameter, 
but the arms are long, 7 times the diameter of the disk. The coloration is, as 
usual in the genus, light, various shades of gray, brown (or blackish), and whitish 
leading to considerable diversity, but the only constant, distinctive feature is a 
speckling and streaking of the arm spines with brown, by which character the 
name was suggested. 

Amphiura brachyactis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 220 (not figured). 

Only from Broome are specimens of this species yet known, and their relationship 
to microsoma is sufliciently obvious to raise a question as to the validity of the species. 
But the short arms and general appearance of the disk give them such a different 
facies that it is best to keep them segregated under a separate name until larger 
collections enable us to understand the specific characters at all ages. The holotype 
of brachyactis is 5 mm. across the fully scale-covered disk, and the arms are scarcely 
20 mm. long. The paratype is not essentially different. 

Amphiura septemspinosa 

Ish 1b, Olevaic, nos, IMs, Whe, Corny, Zool, Wolk, 2S, foo Davis jo zy, toys, 1, TA, 
1921. Ech. Torres Strait, p. 106; pl. 13, fig. 3 (colored). 

In 1938, Melbourne Ward collected at Cape Bedwell, Northern Territory, 2 
specimens of this species, hitherto known only from the unique holotype from 
Mer, Murray Islands, which was very young, 2 mm. disk diameter. As Ward 
generously gave these specimens to the Museum of Comparative Zoology, it is 
possible to give further data here. The smaller one is 3.5 mm. across the disk, the 
larger is 4.5 mm. Both are a dingy pale brown in color. They agree with the 
holotype in most particulars very well, but with the much greater size the upper 
arm plates have increased in width and broadened their contacts with one another 
so that at the middle of the arm they are elliptical or quadrilateral with rounded 
corners, and much wider than long. The arm spines, too, are relatively bigger, and 
the middle ones are blunt or truncate. In the smaller specimen the outer oral 
papilla is spatulate as in the type, but in the larger specimen it is distinctly pointed. 

Amphiura constricta 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 22. 
1882. “Challenger” Oph., p. 131; pl. 16, figs. 11-14. 

Whether the scores of specimens referred to this common and widespread 
amphiuran (see H. L. Clark, 1938, pp. 213-215) are all really conspecific is open 
to some question, on account of differences in disk scaling and arm spines, but 
good series of adult specimens from several widely separated localities, as well as 
series showing growth stages from a disk diameter of 2 to 6 mm. or more, are 
essential for a real solution of the problem. The largest specimens as yet reported 
are 6 mm. across the disk. The colors are as usual in Amp/hiura, a grayish disk with 
arms of a different, usually lighter shade; the arms often show dusky crossbands, 
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and in very young specimens these bands may be reddish or even bright red in life; 
red shades seldom withstand preservation in alcohol. The range of constricta is 
from Port Curtis, Queensland, southward to New South Wales (including Lord 
Howe Island) and Tasmania, westward to Victoria (Port Phillip and Port Mel- 
bourne), South Australia (Kingston and Cape Martin, “Endeavour” collection), 
and Western Australia (Bunkers Bay and Bunbury), northward to Rottnest Island 
and Dongarra, and northeastward to Broome, Western Australia, and Darwin, 

Northern Territory. Apparently, then, this brittle star has a circumcontinental range, 
though it has not yet been found between Darwin and Port Curtis. Although 
constricta is related rather closely to septemspinosa, the species look less alike than 
might be supposed, the finer disk scaling of the northern species being noticeable. 
It is noteworthy, however, that septemspinosa is known only from that area between 
Port Curtis and Darwin. 

Amphiura leucaspis 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 226 (not figured). 

At Broome, Western Australia, 3 specimens of this little species were taken in 
the two seasons of collecting, but it has not yet been taken elsewhere. It is obviously 
very uncommon, or else its small size (2-3 mm. across disk) leads to its being 
overlooked in the rich hauls of the dredge. The pure white distal part of the radial 
shields is a striking character in the living animal. 

Amphiura magnisquama 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 227 (not figured). 

Off Botany Bay, New South Wales, in 33-56 fms. is the only locality where this 
little species (3.5 mm. across disk) has been taken. Its small size and light color 
make it very inconspicuous, but as it was taken by both the “Thetis” and the 
“Goonambie,”’ it is apparently not rare in that particular locality. 

Amphiura micra 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 228 (not figured). 

The characters of the unique holotype of this tiny species (1.8 mm. in disk 
diameter with arms 6 mm. long) are clear and distinctive and warrant recognition, 

but its insignificant size and appearance militate against the determination of its 
relationships and range. The single known specimen was collected at Broome. 

Amphiura ptena 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 233; fig. 15. 

This strikingly characterized and easily recognized Amphiura was taken at 
Bunkers Bay, Western Australia, and has not been found elsewhere as yet. The 
holotype was 5.5 mm. in disk diameter, but the arms were all broken, so it is not 
known whether it is a long-armed species or not. The 2 paratypes are in even 
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worse condition. They were all found in muddy sand in intertidal pools. The 
color is, as usual in the genus, an indistinctive gray. 

Amphiura velox 

Koehler, tg10¢. Abhandl. Senckenb. Naturforsch. Gesellsch., vol. 33, p. 292; pl. 15, fig. 6; 
pl. 16, fig. 5. 

This fine species is found on the northwestern coast of Australia in the Broome 
region, but is rather rare, as we took only 3 specimens, all in June 1932 (see H. L. 
Clark, 1938, p. 216). The coloration is more distinctive than in most Amphiuras, 
the light-colored, banded arms being in marked contrast with the pale gray disk. 
The Broome specimens were more than 5 mm. across the disk, somewhat larger 
than the types. Koehler had but 2 rather small specimens for his original account 
of the species from the Aru Islands, and failed to find it in either of the great East 
Indian collections on which he subsequently reported (1922, 1930). Both his 
specimens were hexamerous, as were 2 of the 3 specimens from Broome, but the 
fact that the third is perfectly pentamerous raises some question as to how large 
a percentage normally have but 5 arms. 

Amphiura diacritica 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 222 (not figured). 

Like microsoma, this species approaches the genus Ophionephthys, but seems on 
the whole more closely related to Amphiura. Only a single specimen, 6 to 7 mm. 
across the disk, is known; all the arms are broken and partly missing, but in 
life they were apparently about 10 times the disk diameter. The naked skin of the 
disk is very dark brown and the rest of the animal is nearly white. This interesting 
novelty was collected at Black Island, Whitsunday Passage, Queensland. 

Amphiura ambigua 

Koehler, 1905. “Siboga” oph. litt., p. 39; pl. 4, figs. 9-11. 

Widely distributed in the East Indian region but apparently not very common, 
this long-armed amphiuran was taken several times at Darwin (see H. L. Clark, 
1938, p. 213). The disk measures up to 6 mm. in diameter, with the arms 10 
times as much. A distinctive feature of the rather plain coloration is the speckling 
and streaking of the nearly white arm spines with a more or less dark brown. 

Amphiura multiremula 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 228 (not figured). 

This well marked and quite specialized Amphiura is known only from Port 
Jackson and Long Reef at Colloroy, New South Wales. The 3 known specimens 
show so much diversity in coloration, there can be no doubt that increase in size 
(or age) causes considerable change in details of the color. There is change, too, 
in the form of the arm spines during growth, and the paddle-shaped upper spines 
are most striking in the holotype, which is 7 mm. in disk diameter. 
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Amphiura bidentata 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 218; fig. 13. 

The presence of 2 distal oral papillae on each side of each mouth slit is confusing, 
but the relationship to Amphiura s.s. is so obvious, there need be little hesitation 
in placing the specimens. Nevertheless, with more abundant material of the 
species having the character, it will probably appear that they form a distinct generic 
group. This species occurs along the tropical coast of the continent from Port Curtis, 
Queensland, to Broome, Western Australia. It is very small (3.5 mm. across disk), 
with short (10 mm.) arms. The pale gray and yellowish-white coloration is in- 
distinctive. Only a dozen specimens are known, and ro of these are from the Broome 
region, but the Port Curtis specimens are indistinguishable. 

Amphiura dolia 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 224; fig. 14. 

Port Jackson is the only locality where this well marked species has yet been 
taken. The big, flat outer oral papilla is very distinctive even in specimens only 
one-quarter grown. The large size (11-12 mm. across disk) and numerous arm 
spines (7 or 8, basally) set this species apart, when it is adult, from the other 
Australian Amphiuras, but the outer oral papilla conclusively marks specimens of 
any size. The light gray coloration is not distinctive. 

Amphiura nannodes 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 230 (not figured). 

Rottnest Island, off Fremantle, Western Australia, is the only known locality for 

this tiny amphiuran with a disk diameter of less than 3 mm. It is of course possible 
that the 7 known specimens are all young, but as they were taken at two different 
times, some two years apart, it is hardly probable. The pale coloration is in- 
distinctive, but the numerous arm spines, coarse disk scaling, and wide oral shields 

are good characters. 

Amphiura acrisia 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 217 (not figured). 

The rich marine fauna at Broome provides the only known specimens of this 
species, of which 2 examples were dredged in 5—7 fms. in June 1932. Disk 5 mm. 
across, arms 30 mm. long. The color is quite indistinctive. 

Amphiura poecila 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 230; pl. 5, figs. 12, 13. 
Amphiura rapida Koehler, 1930. Vidensk. Medd., vol. 89, p. 99. 

The holotype of this brittle star, only 4 mm. across disk, was collected at Western 
Port, Victoria, in 2-5 fms. in 1911. In 1915 J. Gabriel sent 9 similar specimens to 
the Museum of Comparative Zoology from the same collecting ground. The 
variegated arms, pale cream color with dull purple markings, are probably a good 
recognition mark in life, but the colors fade out in preserved material. It seems 
beyond question that Koehler’s unique type of Amphiura rapida is an adult poecila. 
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It was taken at “Port Western, Australia, 5-8 meters,’ apparently the same place 

whence the specimens of poecila have come. 

OPHIOCENTRUS 

Ljungman, 1867. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, no. 9, p. 321. 

Genotype: Ophiocentrus aculeatus Ljungman, 1867, p. 321. 

This genus, long monotypic, expanded greatly when Matsumoto (1917) pointed 
out that Verrill’s Amphiocnida (1899) was a synonym of Ljungman’s name. The 
genus thus contained 9g species in 1922, when Koehler accepted Matsumoto’s decision. 
Since then 3 species have been added, but the long-known European species has 
been made the type of a distinct genus. As at present known, Ophiocentrus is an 
East Indian genus, with 5 species occurring in Australian seas. They may be 
distinguished thus: 

KEY TO THE SPECIES OF OPHIOCENTRUS 

A. Upper arm plates longer than wide; arm spines very numerous (up to 
TOO). AN; AGU ES yay tn 8 tes ont: Gee eden ee ea pd I RE aT verticilatus 

AA. Upper arm plates wider than long, except perhaps on basal part of arm: 
B. Upper arm plates thin, transparent, microscopically pitted, their 

lateral margins markedly concave; radial shields straight, nar- 

row, about 6 times as long as wide; next to lowest arm spine 
bidentate sat Ati. il, ays the ate coed ati a arc Mauer ea eR a ee fragilis 

BB. Not as above: 
C. Middle of arms much wider than base; upper arm plates very 

much wider than long; uppermost spine on middle part of 
arm shortuthick?” blunts) 204 Upsrp aie vei te dilatatus 

CC. Not as above: 
Micelle acm goimes wonalllest, ACME. oo 50 0cobcvaeceossocensnoccs00e. pilosus 
Middle arm spines largest, blunt or truncate with rough or 

HOOK eA Gap yi ees het en sears ee Ne I Ce asper 

Ophiocentrus verticillatus 

Ophiocnida verticillata Doéderlein, 1896. Semon’s Oph., in Jena Denkschr., vol. 8, p. 287; 

Ok, I, IVER, Dy BA? foll, WG, INS. Fy Fee 
Ophiocentrus verticillatus Matsumoto, 1917. Monog. Japan. Oph., p. 213. 

This East Indian brittle star is fairly common at Broome, where it grows to a 
large size, 14 mm. across disk, arms up to 100 mm. at least. It has not been found 
elsewhere in Australian waters. For notes on color and habits see H. L. Clark, 

1938, pages 237-238. 

Ophiocentrus fragilis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 238 (not figured). 

This is a well marked species, known from only a single specimen taken 22 
miles east of Port Jackson Heads in 120 fms. The disk is but 5 mm. across, the 
arms about a dozen times as much. The whole appearance and structure is 
delicate, in striking contrast with the preceding species. The color is very light, 
a pale gray disk with white lower surface, arms, and arm spines. 
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Ophiocentrus dilatatus 

Ophiocnida dilatata Koehler, 1905. “Siboga” oph. litt., p. 30; pl. 12, figs. 2-4. 
Ophiocentrus dilatatus Koehler, 1922. Bull. 100 U. S. Nat. Mus., vol. 5, p. 199. 

Originally found by the “Siboga” in the East Indies as far north as the Sulu 
Archipelago, this brittle star has been taken since at the Aru and Kei islands and 
at Mer Island, near the eastern entrance to Torres Strait. A specimen in the 
Museum of Comparative Zoology is from Mindoro, Philippine Islands. Its occurrence 
at Darwin (H. L. Clark, 1938, p. 236) extends the range considerably to the 
southwest. Full-grown specimens have the disk 9 mm. in diameter, arms about 8 
times as much. The colors in life are rather pretty, buff, orange, brown, and 
violet (see H. L. Clark, 1921, pl. 16, fig. 7). The habits are very secretive, even 
the biggest specimens hiding themselves compactly in unbelievably small crannies 
in corals and rock fragments. 

Ophiocentrus pilosus 

Ophiocnida pilosa Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 32. 
1882. “Challenger” Oph., p. 153; pl. 19, figs. 7-9. 

Ophiocentrus pilosus Koehler, 1922. Bull. 100 U. S. Nat. Mus., vol. 5, p. 199. 

Material of this species is scanty and poor. The “Challenger” type specimen 
came from Bass Strait, southeastern Australia, in 38-40 fms., accompanied by a 
single, smaller paratype. Lyman also referred to his new species a single specimen 
taken by the “Challenger” near Zamboanga, Philippine Islands. If this latter 
specimen, which was probably dilatatus, were actually pilosus, it would appear 
that the species ranged throughout the East Indian and Australian regions from 
the Philippines to Bass Strait. Yet neither the “Siboga” nor the “Albatross” in 
their very extensive dredging and collecting took a single specimen. On the other 
hand, the “Thetis” in her dredgings off the New South Wales coast took 4 specimens, 
all in poor condition, at three stations. The “Endeavour” did not obtain any 
material of pilosus in her dredgings, nor did Mortensen or I meet with it. Apparently, 
like other members of the genus, it is so secretive that it escapes capture under 

ordinary conditions. The largest known specimen is only a little over 5 mm. across 
the disk; hence it is probable no adults have yet been taken. For the present, pilosus 
must be considered endemic in southeastern Australia. 

In 1924, Mortensen discussed the occurrence of pilosus in New Zealand, con- 

cluding that it is a very variable species, as he had 8 specimens from Colville 
Channel and no 2 of them were exactly alike. He makes several references to 
New South Wales specimens, but does not indicate whence they came, save for the 

single one which Koehler (1930) identified as asper. In 1926, Gislen made an 
important and useful revision of the genus Ophiocentrus and established a new 
species, novae-zelandiae, for Mortensen’s New Zealand material. To this species 
he also refers the “Thetis” specimens, which I consider pilosus, although I gave no 
data about them and he probably had not seen them. It is quite possible that the 
New Zealand specimens represent a species distinct from pilosus, but it is not clear 
why specimens from New South Wales should be referred to it. Mortensen con- 
sidered his single Australian specimen an example of pilosus. Koehler later (1930) 
regards it as asper, though in regard to other species he agrees with Gislen. It is 
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evident that more and better material from Australia is necessary for clearing up 
the confusion among the three forms. 

Ophiocentrus asper 

Ophiocnida aspera Koehler, 1905. “Siboga” oph. litt., p. 29; pl. 2, figs. 11-13. 
Ophiocentrus asper Koehler, 1922. Bull. 100 U.S. Nat. Mus., vol. 5, p. 199; pl. 62, figs. 7-9. 

This species is included in the Australian fauna solely on the strength of Koehler’s 
(1930) report of a single specimen from off Cape Howe, southeastern Australia, in 
30-50 fms. Considering the locality and the close relationship of asper to pilosus, 
one cannot avoid the feeling that this specimen is simply a young, or possibly 
aberrant, individual of Lyman’s species. Koehler makes no reference to this 
possibility, nor does he give any data concerning the specimen. 

OPHIONEPHTHYS 

Lutken, 1869. Add. ad hist. Oph., pt. 3, pp. 24, 25, 93, 98. 

Genotype: Ophionephthys limicola Lutken, 1869, pp. 24, 25. 

This genus contains half a dozen or more amphiurids remarkable for excessively 
long, slender arms and soft disks, with very little calcareous matter save the radial 
shields. They live, buried in soft sand or mud, a subterranean life to which they 

are specially adapted. The type species occurs in the West Indies, but all the others 
are found in Japan and the East Indies, ranging as far south as Sydney, New South 
Wales. Matsumoto (1917) and Koehler (1922) consider the genus superfluous and 
indistinguishable from Amphiura. In my opinion it is a well marked and highly 
specialized group, quite worthy of recognition. The Australian species, 3 of which 
were found at Broome, are easily distinguished thus: 

A. Arm spines more than 6: 
Arm spines in series of 8 (or 9), not meeting on dorsal side of arm; 

DJHNATTNONE SoyveEs WERY Gaver avarel WUE, . os ccucocsavccacangccse0gs< octacantha 
Arm spines in series of 10, meeting on dorsal side of arm; upper- 

IMOstaspinesis|enG ecrmpn Olen otal lives Or tees nee ee decacantha 
AA. Arm spines 6 or fewer: 

Disk covered with minute scales; arms about 17 times disk 
GiatMeteryiy ye 4 ys poe ul gt, AON ere at nay OL Diels, panini sN Meae eS  e perplexa 

Disk naked except around radial shields; arms about 25 times disk 
CIAMNCHER.) 2 ore ig a Bes SUN oe ear eg a ae Eee a paren ee og tenuis 

Ophionephthys octacantha 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 239; pl. 9, figs. 9, ro. 
1921. Ech. Torres Strait, p. 106; pl. 15, fig. 3 (colored). 

The holotype of this peculiar but in life quite prettily colored brittle star was 
found in the sand under a stone at Friday Island, Torres Strait. A second specimen, 

much larger and more complete, was found in the sandy mud of the jetty flat at 
Broome, nineteen years later. In it the disk was well over 10 mm. across in life 
and the arms were about 200 mm. long; the dimensions of the dry specimen are 
much less. The colors even in life were not so bright as in the Friday Island 
specimen, but near the tips the arms showed some signs of banding. 
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Ophionephthys decacantha 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 240 (not figured). 

A single specimen of this very delicate ophiuran was sifted out of the sandy 
mud near the jetty at Broome in 1929, and in 1932 also a single specimen was 
taken, this time in dredging. The arms are so slender and the disk so soft, the 
fragility of the specimens is excessive, and the preserved specimens are sorry sights. 
In life the body was 6 mm. or more in diameter and the arms undoubtedly exceeded 
roo mm. The body is brown in life, the arms pale cream color without bands or 

other markings, 

Ophionephthys perplexa 

Ophiolepis perplexus Stimpson, 1855. Proc. Acad. Nat. Sci. Philadelphia, vol. 7, p. 386. 
Amphiura perplexa Lyman, 1865. Illus. cat. Mus. Comp. Zool., no. 1, p. 12 (not figured). 

This species has not been met with since Stimpson’s day so far as we have any 
record. He speaks of its having been found in mud at Port Jackson, and of its 
habit of shedding the disk and tangling the arms. Apparently Lyman saw Stimpson’s 
types, for he adds (1882, p. 124) two important characters: the absence of tentacle 
scales and the more or less naked character of the interbrachial areas below. Stimpson 
says there are 5 short, thick, pointed arm spines. He says of the color: “Disk above 
dark greyish; arms purplish-brown, darker and lighter alternately; below reddish.” 
He gives no measurements. 

Ophionephthys tenuis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 241 (not figured). 

This excessively specialized brittle star is common in the sandy mud of Roebuck 
Bay, near the jetty at Broome, where it lives in company with Ophiocentrus verti- 
cillatus. The disk is 6 or 7 mm. across, light yellowish brown in life, and the 
white arms are excessively long and slender, probably 25 times the disk diameter. 
The habit of living deep in the mud, communicating with the surface only by 
means of the slender and sensitive arms, makes it almost impossible to secure this 
brittle star by dredging. Hence the determination of its geographic range will be 
well-nigh impossible, for there are few places where conditions for collecting such 
animals are as favorable as at Broome. 

AMPHIPHOLIS 

Ljungman, 1866. Ofvers. K. Vetensk.Akad. Forh., vol. 23, no. 6, p. 165. 

Genotype: Amphipholis januari Ljungman, 1866, p. 165 = Ophiolepis gracillima 
Stimpson, 1852, p. 224. 

Some 25 or 30 amphiurans are referred to this genus, but specific limits are not 
always clear, and a careful revision would be very useful. The genus is not well 
represented in Australia, but the small size and secretive habits of these little brittle 
stars are great obstacles to collecting them, and obtaining satisfactory series is a 
real problem. Only a single species, one of cosmopolitan distribution, is known 
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from Australia as yet. The attempt which I made in 1909 to distinguish Australian 
specimens from those of the northern hemisphere under the name australiana proves, 
in the light of abundant material, to be futile. 

Amphipholis squamata 

Asteria squamata Delle Chiaje, 1828. Mem. anim. senza vert. Napoli, vol. 3, p. 74. 
Amphipholis squamata Verrill, 18996. Trans. Connecticut Acad., vol. 10, pt. 2, p. 312. 

H. L. Clark, 1904. Bull. U. S. Fish Comm. (1902), p. 560; pl. 6, figs. 33, 34; pl. 7, 

figs. 43, 44. 
Amphipholis australiana H. L. Clark, 1909. “Thetis” rept., p. 540; pl. 52, figs. 1-3. 

With a disk 3-5 mm. across and arms rarely more than 20 mm. long, this little 
brittle star hides itself in crannies of rock and coral fragments, in and around the 
holdfasts of kelp and other coarse algae, among coralline algae and some sponges, 
and often within a half-shell of a dead bivalve mollusk. It is sometimes found in 
coarse sand or fine gravel, when these are sifted through a sieve, but it is not certain 

that normally the brittle star lives free in such a shifting environment. It ranges 
from between tides out to 200 fms. or even more. The color in life is inconspicuous, 
but the distal half of the radial shields is white, and this little patch of white at the 
base of each arm usually stands out against the gray of the disk as a helpful 
recognition mark. 

In Australia, Amphipholis has been found wherever intensive shore collecting 
has been undertaken. At Lord Howe Island; at Hobart, Tasmania; at Port 

Willunga, South Australia; at Rottnest Island and Dongarra, and at Broome, 

Western Australia; at Darwin, Northern Territory; at Mer, near the northern 

extremity of the Barrier Reef; and at Long Reef, Colloroy, New South Wales, it 

occurs in greater or less abundance, showing clearly that its distribution is con- 
tinuous along the entire coast of the continent. No other echinoderm is so ubiquitous. 
As it occurs in similar manner in South Africa, St. Helena, Tobago, Bermuda, the 

northeastern United States, and northern Europe, not to mention Japan, Hawaii, 

Society Islands, and New Zealand, it obviously is of no value in connection with the 
question of the origin and relationships of the Australian fauna. 

AMPHISTIGMA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 244. 

Genotype: Amphistigma minuta H. L. Clark, 1938, p. 245. 

One of the endemic echinoderms of Lord Howe Island, Amphistigma is so small 
that its discovery was due largely to the fact that the results of dredging near Goat 
Island were so poor, all the material that was obtained, vegetable as well as animal, 
was set away in basins over night in the hope that something of interest would be 
found in the morning. Amphistigma was the reward. 

Amphistigma minuta 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 245; fig. 16. 

Lord Howe Island furnished us with many novelties; this was the smallest, yet 
one of the most interesting. Only equally thorough search elsewhere will reveal the 
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limits of its distribution. The living animal is prettily variegated with browns and 
whites and some red, generally on the arms only. It is only 1.5 mm. across the 
disk, and the arms are but 6 mm. long. 

AMPHIODIA 

Verrill, 1899¢. Bull. Univ. Iowa, n. s., vol. 1, no. 6, p. 25. 

Genotype: Amphiura pulchella Lyman, 1869, p. 337. 

This well defined genus of more than 40 species is represented by only a single 
species in Australia. That one is an East Indian form which has extended its range 
not only to Darwin and Broome, but southward to Victoria and thence westward 
to St. Vincent and Spencer gulfs. It was first described by Brock in 1888, but 
received another name in 1896 and a third in 1915. 

Amphiodia ochroleuca 

Amphiura ochroleuca Brock, 1888. Ztschr. f. wissensch. Zool., vol. 47, p. 484. 
Amphiura brocki Doderlein, 1896. Semon’s Oph., 7 Jena Denkschr., vol. 8, p. 286; pl. 15, 

figs. 6, 6a. 
Amphiodia mesopoma H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 247; pl. 6, 

TS, Wit, 1, 
Amphiodia ochroleuca H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 250. 

This East Indian brittle star has been taken at Thursday Island and at Badu in 
Torres Strait, at Darwin and Broome in tropical Australia, at Western Port, Victoria, 

and at St. Vincent and Spencer gulfs, South Australia. It reaches a considerable size, 
disk 7-9 mm. in diameter, arms 6 or 7 times as much. In smaller specimens the 
arms are relatively shorter. There is apparently considerable diversity in color, but 
the arms are often if not always banded. For a fuller discussion of the growth 
changes and coloration see H. L. Clark, 1938, pages 247—249. Obviously much more 
material is required. 

OPHIOCNIDA 

Lyman, 1865. Illus. cat. Mus. Comp. Zool., no. 1, p. 133. 

Genotype: Ophiolepis hispida LeConte, 1851, p. 318. 

This is an American genus of half a dozen species (4 West Indian), of which 1 
is known from the Philippine Islands and the East Indies. A single small 
Ophiocnida taken by the Great Barrier Reef Expedition in 20-25 fms., in Papuan 
Pass, Queensland, is probably the young of the East Indian species. 

Ophiocnida echinata 

Ophiophragmus echinatus Ljungman, 1867. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, 
no. g, p. 316. 

Ophiocnida echinata Lyman, 1874. Bull. Mus. Comp. Zodl., vol. 3, p. 230; pl. 4, figs. 22, 23. 

As the Great Barrier Reef Expedition took but a single small specimen (4 mm. 
across disk; adults are 10 mm. or more), it is obvious that more material is 
necessary before the status of Ophiocnida as an Australian genus can be regarded 
as satisfactorily established. 

14 
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AMPHIOPLUS 

Verrill, 1899¢. Bull. Univ. Iowa, n. s., vol. 1, no. 6, p. 25. 

Genotype: Amphiura tumida Lyman, 18784, p. 225. 

This big genus of more than 60 species is represented in Australia by a scant half- 
dozen. Of these, 2 reach a considerable size (10 mm. disk diameter), but the 
others are small mud-loving species. Only 1 (depressus) is known from any 
considerable number of specimens, and few of those specimens are adult, the great 
majority being less than 5 mm. across the disk. The following key is compiled from 
the available data, but more adult specimens are essential for a proper understanding 
of the species. 

KEY TO THE SPECIES oF AMPHIOPLUS 

A. Disk without scales, except around long, narrow radial shields; under 

arm plates usually longer than wide; 2 small tentacle scales; oral 
shields longer than wide; arm spines 5-8 at base of arm but 
dropping) to: 3 “distally eee mos lke cael Cte re Wc ee ne oa lucidus 

AA. Not as above: 

B. Radial shields wide, appressed along inner margins..................... depressus 
BB. Radial shields not wide and appressed, but usually long, narrow, 

and well separated: 

C. Radial shields very small, about one-tenth disk diameter.......... parviclypeus 
CC. Radial shields long and narrow, one-sixth to one-fourth disk 

diameter: 

D. Arm spines 6, subequal, a little longer than a segment........ eine lobatus 
DD. Arm spines 3-5: 

Arm spines 3, with a fourth, small and peglike, dorsally at 
basevoarmwad oraleplatesirnce tay/ith nee didymus 

Arm spines 4 or 5 basally; adoral plates do not meet 
WV REIT T 1Yios te  LG RS 2 I aE ge ea Rie A stenaspts 

Amphioplus lucidus 

Koehler, 1922. Bull. roo U.S. Nat. Mus., vol. 5, p. 176; pl. 68, figs. 6-10. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 249. 

Were the mouth parts of this brittle star like those of Amphiura, instead of being 
so typically like Amphioplus, it would naturally be assigned to Ophionephthys, so 
similar to that genus is the character of the disk covering and the general habitus. 
When more and better material is available, this and one or two allied forms will 

properly be grouped in a genus of their own having the same relation to Amphioplus 
that Ophionephthys has to Amphiura. 

As yet lucidus has been found at only two places in Australia: Broken Bay, New 
South Wales, in 2-4 fms., and Broome, Western Australia, in equally shallow 
water. In the East Indies, the “Albatross” found it in slightly deeper water, 16-83 
fms. Koehler has given a very detailed account of the arms and mouth frame, and 
in my 1938 account I have given a description of the disk and some details as to 
coloration. With (or even without) the disk, the species is not likely to be confused 
with any other. Its occurrence at diagonally opposite corners of the continent would 
indicate that it may be found anywhere along the northern and eastern coasts. 
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Amphioplus depressus 

Amphipholis depressa Ljungman, 1867. Ofvers. K. Vetensk.Akad. Forh., vol. 23, no. 9, 
p. 312. 

Amphioplus depressus H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 254. 
Amphiura relicta Koehler, 1898. Bull. sci. France et Belgique, vol. 31, p. 68; pl. 4, 

INE, By, Stor 
Amphioplus relictus H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 256. 

Koehler, 1922. Bull. too U. S. Nat. Mus., vol. 5, p. 179; pl. 71, figs. 4-8. 

After prolonged consideration and comparison of many specimens and such 
figures as there are, I am forced to the conclusion that Koehler’s species is the same 
as Ljungman’s. Koehler said in his original description that it could not be the 
same, as the oral shields were so different. His figures (1922), however, show 
diversity in this character, and the Australian material at hand (15 specimens) con- 
firms its unreliability. Other specimens from Amboina and 5 from the Philippines 
identified as depressa by Lyman indicate the inadvisability of resting specific 
difference on this one character. Moreover, Koehler relies on the accuracy of 
Litken’s (1872) figure; this, however, is drawn from a specimen which the Danish 
zoologist says he believes to be Ljungman’s species, but which is evidently not one 
of Ljungman’s specimens. The details of the oral papillae in this figure are so 
inaccurate, we cannot feel sure that the outlines of the oral shields are accurately 
drawn. In the light of these facts, it appears that Ljungman and Koehler were 
dealing with the same species of Amphioplus, one which is widespread in the East 
Indian region and along the tropical coast of Australia. It is apparently common 
in the Philippines. Koehler records it from as far north as Kagoshima, Japan, and 
Lyman (1882) from as far east as Fiji. Nearly all Australian specimens are young, 
and none that I have seen could be called full grown. A curious feature is that in 
most very young specimens the arms are much longer relatively than in the adults, 
and are more filiform. The Australian material is from Torres Strait, near Goode 

Island; Darwin, Northern Territory; Broome, and Point Peron, south of Fremantle, 

Western Australia. Full-grown specimens are 11 mm. across the disk, but the 
largest Australian individual I have seen is only 6 mm. 

Amphioplus parviclypeus 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 255; pl. 7, figs. 5-8. 

The holotype of this fine species is still unique, as we did not meet with it in 
either 1929 or 1932. The type is 10 mm. across the disk; the radial shields measure 
only 1 mm. in length and 0.25—-0.30 mm. in width. It was found on the under 
side of a coral fragment in 5-6 feet of water at Badu Island in Torres Strait. 

Amphioplus lobatus 

Amphipholis lobata Ljungman, 1867. Ofvers. K. VetenskAkad. Forh., vol. 23, no. 9, 
Pp. 315. 

Amphioplus lobatus H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 258. 
Kodmlse, iow, Ads, Zeal, Vol, TOA, MO, 2D; fo» TOR fol a, Stes, By ©: 

The unique holotype of this species has been well figured by Koehler, and no 
specimen corresponding exactly to it has yet been reported. But 2 amphiurids (one 
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diskless) taken at Papuan Pass, northern Queensland, in 20-25 fms., in the col- 
lections of the Great Barrier Reef Expedition, were referred to this species by me 

(H. L. Clark, 1932), though the disk scaling is coarser than in Koehler’s figure 
and the oral shields are not closely similar to those of the type. There are two 
diskless amphiurids in the collection of the Museum of Comparative Zoology from 
Lindeman Island, Queensland, taken by Melbourne Ward, which seem to be 
identical with those from Papuan Pass, but the oral shields are more like Koehler’s 
figure of /obatus. Until more material is available, however, the identification of 
these Queensland specimens must be considered tentative. The original lobatus 
was recorded as from Sydney, New South Wales. 

Amphioplus didymus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 252; fig. 17. 

Only 2 specimens of this species are known, 1 from Darwin and 1 from Broome. 
They were about 5 mm. across the disk, with the arms 50 mm. long or more. In 
life the arms were bright yellow with bright red markings, but these fine colors 
are fugacious. The 3 short arm spines and the very large tentacle scales are good 
distinctive characters. 

Amphioplus stenaspis 

lal I, Clams, nog, Micm, Mis, Con, Aodl, vol 55, . 248 ines, ue, LO, 

All the 9 known specimens of this brittle star were found in a single rock fragment 
at Darwin in 1929. Even in life they were dull-colored, not very different from 
the grays and browns of the dried specimens. The holotype is 6 mm. across the 
disk and the arms are about 50 mm. long. The very secretive habits and the in- 
conspicuous coloration make the discovery and collection of specimens largely a 
matter of chance. 

AMPHIACANTHA 

Matsumoto, 1917. Monog. Japan. Oph., p. 177. 

Genotype: Amphioplus acanthinus H. L. Clark, 1911, p. 168. 

As Matsumoto said, this genus contains the Amphioplus-like amphiurans which 
have spinelets on the disk. This is not a very fundamental character, but it segregates 
conveniently some g or 10 species, 1 of which has been once reported from Australia. 

Amphiacantha sexradia 

Ophiocnida sexradia Duncan, 1887. Jour. Linn. Soc. (Zool.), vol. 21, p. 92; pl. 8, figs. 
H@, Io 

Amphiacantha sexradia Matsumoto, 1917. Monog. Japan. Oph., p. 178. 

This East Indian species is included in the Australian fauna solely on the basis 
of a specimen only 2.5 mm. across the disk taken in 1905, by Michaelsen and Hart- 
meyer, at Surf Point, Shark Bay, Western Australia, and identified by Koehler 

(19072) as Duncan’s species, which is still imperfectly known. 



ANNOTATED LIST: OPHIUROIDEA 20°7 

OPHIACTIS 

Litken, 1856. Vidensk. Medd., p. 12. 

Genotype: Ophiactis krebsu Lutken, 1856, p. 12 = Ophiolepis savigny: Muller and 
Troschel, 1842, p. 95. 

This well-nigh cosmopolitan genus is represented in Australia by at least a dozen 
species besides a few others whose status is open to doubt. They are all small 
brittle stars living in and among sponges, corals, and bryozoa, or in holes and 
crannies in rock fragments or shells. Few of them exceed 8 mm. in disk diameter. 
They show considerable diversity in color, but in general the color within the species 
is fairly constant and hence coloration or color markings may be an important, 
distinctive species character. 

KEY TO THE SPECIES OF OPHIACTIS 

I.. Upper arm plates more or less fan-shaped, oval, or triangular, proximal 

angle more or less truncate if plates are in contact: 

A. Disk covered with coarse, flat scales, between which or on corners or 

edges are low, conical tubercles which become short, sharp spine- 

lets near disk margin; oral papillae apparently 2 on a side............ symbiota 

AA. Not as above; oral papilla single: 

B. Disk scales very small and numerous; radial shields small, not 

one-fourth of disk diameter; oral papilla very large: 

Disk covered by smooth coat of small, rounded scales; radial 
shields very small, not much larger than some of disk 

scales; disk usually purplish rose color and arms variegated 

butenote land ecdtee remy cattery yoann kent mcs ue ant Rma haf tna) Se 3h Be laevis 

Disk scales larger and less smooth; radial shields considerably 

larger; disk grayish or dirty yellowish; arms normally 

banded with pinkish white, rosy red, and dull blue............... tricolor 

BB. Disk scales large, thin, overlapping; radial shields relatively large, 

one-fourth or more of disk diameter: 

C. Adoral plates large, meeting fully within; colors dull.............. profundi 
CC. Adoral plates not meeting at all or only slightly in 1 or 2 areas: 

DlinterorachialWareasmne owswitioutlscal cease yee macrolepidota 

DD. Interbrachial areas covered with coarse scales: 

E. Arms 5, relatively short; disk variegated with shades 

of green and yellow (latter often wanting)........ luteomaculata 
Jae, ARTNS OF 

Basal upper arm plates triangular, about as long as 

broad, barely overlapping; arm spines short and 

stout, basal thickness about half length, which 

GOES Mot @xcsec! WOME OE QSMIMEME, .....500cc0ccecencove delicata 

Basal arm plates much wider than long, broadly 

overlapping; arm spines, some exceeding seg- 

ment and 3-4 times as long as basally thick........... acosmeta 

II. Upper arm plates transversely elliptical or tetragonal, width 1.3-4 times 
length, broadly in contact: 

F. Upper arm plates more or less swollen, with small dark spot on each 

side, either on distal margin or on line between plates; this spot 
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often associated with notch in distal margin of plate, so that 
plates have slightly trilobed appearance; arm spines 5 or 6, 

Shonecolorsmusual lyavaniecatecmoncentaln Gv ite unr nit nine savignyt 

FF. Not as above: 

G. Oral papilla single: 

Ujpjaer aicin jwes SA THEMES AS WHEE AS WOME. oo cc50c00ccvccccc00n cue modesta 

Upper arm plates 1.5-2 times as wide as NORE ee AN es a ee fuscolineata 

GG. Oral papillae 2 on each side: 

een (Oro) wanins eracialusineldseshonteanclawcllascparatcc een nen hirta 

HH. 5 or 6 arms: 

J. 7 or 8 arm spines, upper ones very slender, short, pointed........ hemiteles 

JJ. Arm spines 5 or 6: 

Oral shields longer than wide; adoral plates very large........... brevis 

Oral shields much wider than long; adoral plates not 
Very lances ce wen es = UAL ARI ee Dye enn OR MCN nE See el resiliens 

Ophiactis symbiota 

lsh IL, Chas, 1nd, “Woelearour” met. jo. ess pl a0. 

The unique specimen of this interesting species was taken by the “Endeavour,” 
east of Flinders Island, Bass Strait, in too—300 fms. As it was clinging closely to 
the oral surface of a comatulid, it was apparently commensal therewith, but there 
is no proof that this is the normal habit of the brittle star. The specimen was 
rather more than 6 mm. across disk; arms about 26 mm. long. The dry specimen 
is brownish white. 

Ophiactis laevis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 268 (not figured). 
Ophiactis lutkeni Koehler, 19074. Fauna Sudwest-Australiens, vol. 1, p. 245 (Non Mark- 

tanner-Turneretscher, 1887, p. 298). 

This is one of the most notable of the smaller brittle stars of southwestern Aus- 
tralia. It is common in Koombana Bay, Bunbury, in 5-8 fms. of water, and the 
color and unusually stocky form make it a striking feature of the fauna there. 
Although it is not often more than 5 mm. across the disk and the length of the 
arms is only 4 times as much, the remarkably smooth disk with its innumerable 
slightly convex plates and small radial shields is very distinctive, especially if it is of 
the usual purplish-rose color. For a full account of the habits and distribution, see the 
original description. 

Ophiactis tricolor 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 427; fig. 126. 

The red, white, and blue arms of this pretty species are its most obvious recognition 
mark. It is apparently not rare in Spencer and St. Vincent gulfs, and it is also known 
from near Kangaroo Island. It has not yet been taken elsewhere. It reaches a 
comparatively large size for an Ophiactis, 7 mm. across the disk, but the arms are 
short, scarcely 4 times the disk diameter. 
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Ophiactis profundi 

Litken and Mortensen, 1899. Mem. Mus. Comp. Zool., vol. 23, p. 140; pl. 6, figs. 4-6. 

A tiny (2.5 mm. across disk) Ophiactis taken off Eden, New South Wales, in 
25-30 fms., and now in the Australian Museum, requires a name. As it is so similar 
to the form which Mortensen (1924, p. 128; fig. 13) has called profundi var. novae- 
zelandiae that comparison side by side with cotypes of that form reveals no dif- 
ferences worth noting, it must for the present bear that name. The status of profundz, 
plana, and several other forms is very unsatisfactory. Whether they represent 
distinct species or not is still an unanswerable question. Mortensen holds to the 
opinion that several species are involved, whereas I am inclined to believe we are 
dealing with a single protean species like savignyz. Mortensen does not think that 
5-armed adults arise from 6-armed young, a fact for which I hold there is abundant 
evidence. 

Ophiactis macrolepidota 

Marktanner-Turneretscher, 1887. Ann. K. K. Naturhist. Hofmus. Wien, vol. 2, p. 298; 
OL, TA, ie, 1, 10%, 

This little OpAzactis, based on a single small specimen, is said to be from “Sydney,” 
which is supposed to mean Sydney, New South Wales. On the strength of that 
assumption, the species is included here, but Whitelegge (1889) does not include 
it in his list of Port Jackson’s invertebrate fauna. If there is really an absence of 
scales on the interbrachial areas below, the species should be easily identified, 
whenever and wherever it may be rediscovered. 

Ophiactis luteomaculata 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 263; pl. 11, figs. 7, 8. 

The type locality for this species is at Mer, Murray Islands, at the eastern end of 
Torres Strait. The “Endeavour,” however, took 11 specimens near Ballina, New 
South Wales, and we found it common in the Broome region in both 1929 and 1932. 
It is one of the species of brittle star that have convinced me that 6-armed young 
give rise to 5-armed adults, not only occasionally, but in various species as a regular 
thing. At Broome, the large series taken in winter (June) are all 5-rayed, but of 
the 11 specimens taken in spring (August and September), 3 are 6-rayed and have 
recently undergone division. The largest specimen is 4 mm. across the disk, with 
arms about ro mm. long. The coloration is very diversified in the more than 100 
specimens examined, and the orange-yellow on the radial shields, which in 1915 
suggested the specific name, is more frequently absent than present. The spot on 
the upper side of the arm spines is also lacking in some individuals. 

Ophiactis delicata 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 260; pl. 11, figs. 9, 10. 

This Ophiactis was, like the preceding species, found but once at Mer, Murray 
Islands, on the southwestern reef flat near extreme low-water mark. The unique 
holotype is only 2 mm. across the disk, and the 6 arms are about 13 mm. long. In 
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life it was variegated with orange and brown, but in the dry specimen the colors 
are dulled, pale yellow and reddish purple. It was living on a comatulid when 
found, and hence is possibly a commensal. 

Ophiactis acosmeta 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 262 (not figured). 

Like profundi in its dull brownish-gray coloration, this is an insignificant member 
of the genus, only 2-3 mm. across the disk. It has 6 arms, 12-14 mm. long. In 
spite of the 6 arms, several specimens, including one or two of the largest, have only 
5 pairs of radial shields, which may be construed as further evidence that 5-armed 
adults come from 6-armed young. Apparently the range of acosmeta includes the 
whole coast of tropical Australia, from Lord Howe Island on the southeast to 
Rockingham, Western Australia, on the southwest, but most of the material was 

secured at Broome, Western Australia. 

Ophiactis savignyi 

Ophiolepis savignyi Muller and Troschel, 1842. Syst. Ast., p. 95. 

Ophiactis savignyi Ljungman, 1867. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, no. 9, p. 323. 
Ophiactis reinhardtu Litken, 1859. Add. ad hist. Oph., pt. 2, pl. 3, figs. 74-0. 

There is little room for doubt that this is the most common brittle star in the 
world. It is tropicopolitan in distribution, and may range down to 283 fms. (Koehler, 
1922, Philippine Islands). It does not occur, so far as is now known, on the southern 
coast of Australia, but from Rottnest Island, near Fremantle, on the west to Lord 

Howe Island and Port Jackson on the east, it may be expected anywhere on the 
warmer coasts. Very large adults may be 7-8 mm. across the disk, with arms 5 or 6 
times as long. Large specimens nearly all have 5 arms and very small ones have 6; 
intermediates have either 5 or 6. There is no reason whatever to doubt that the 
egg gives rise normally to a 6-armed young and that repeated divisions with a 
steady increase in size result in an indefinite number of asexual generations. As 
sexual maturity is attained, after a normal division, the 3-armed half-ophiuran re- 
generates only 2 jaws and 2 arms, and the normal 5-armed adult appears. But 
apparently internal and probably external conditions check or hasten the process so 
that it does not occur uniformly at a given stage in any group of young. Young 
and half-grown individuals often occur by the hundred in a sponge or some equally 
protective and suitable spot, and various steps in the asexual process may be traced. 
Large adults usually occur singly, seldom in company with large hosts of young. 
The color is normally variegated green and white, often quite handsome, but the 
green shades may be very dingy and are sometimes brown or yellowish. The most 
striking color form seen in Australia was in a tide pool at Quail Island, west of 
Darwin, Northern Territory, where living in a pure white sponge were a dozen 
or more Ophiactis with bright brown disks and yellow arms. The name var. lutea 
(H. L. Clark, 1938, p. 262) has been given to this form, which even in the dry 
condition after preservation is distinguishable from normal specimens by its pallid, 
almost bleached appearance. Whether this variety would survive transportation 
and, living in a different region, would breed true is an open and interesting 

question. 
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Ophiactis modesta 

Brock, 1888. Ztschr. f. wissensch. Zool., vol. 47, p. 482. 
Doderlein, 1896. Semon’s Oph., zm Jena Denkschr., vol. 8, p. 285; pl. 15, figs. 5-50. 

Déderlein first reported this Ophiactis from Australia when he recorded 2 
specimens from Torres Strait. It has not yet been found any farther south on the 
Queensland coast, but in 1929 and 1932 we found it at Darwin, at Cape Leveque, 
at Broome, and in Lagrange Bay. Large specimens have the disk 7-8 mm. across 
and the arms 60 mm. long. As in the preceding species, the young are hexamerous, 
the adults pentamerous. The colors are green and white, prettily variegated, but 
the green is usually much more blue than in savignyz and occasionally the variegation 
is definitely blue and white. Except at the type locality, Amboina, this Ophiactis 
had been reported only on the tropical Australian coast; it is now known to occur 
in the Hawaiian Islands, and specimens from Oahu are in the Museum of 
Comparative Zoology (Ely, 1942, p. 40). 

Ophiactis fuscolineata 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 266 (not figured). 

This is a characteristic brittle star of the tropical coast of Australia, from the 
Coburg Peninsula to Broome. Although easily mistaken in the field for savignyi or 
modesta, it is really quite distinct. It differs from both in the entire lack of a 
hexamerous stage in its development, all the 65 specimens at hand being pentamerous, 
even the very small ones. Its coloration lacks greens and blues, but is made up of 
light and dark grays, yellowish, and white. Preserved material retains the variegation 
well, but the shades are duller. The disk may reach 5 mm. in diameter and the 
arms 8 times as much. 

Ophiactis hirta 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 39. 
1882. “Challenger” Oph., p. 118; pl. 20, figs. 4-6. 

The “Challenger” took a 7-armed specimen, less than 5 mm. across the disk, at 
her station 164a, off the coast of New South Wales in 400 fms. The color was 
gray mottled with pale brown. No other specimen is known save a 6-armed in- 
dividual only 2.5 mm. in disk diameter taken in 120 fms. in Cook Strait, New 
Zealand, which Mortensen (1924, p. 126; fig. 12) believes to be identical with the 
New South Wales specimen. 

Ophiactis hemiteles 

H. I. Clark, ro15. Mem. Mus. Comp: Zool, vol. 25; p. 262; pl. 10, figs. 7, 8. 
1921. Ech. Torres Strait, p. 108; pl. 16, fig. 1 (colored). 

The unique specimen on which this aberrant species rests was extricated from a 
fragment of coral rock at Mer, Murray Islands. The gray and brown disk was 
over 5 mm. across, the white arms, with brown dorsal spots, were 40-50 mm. long. 
The appearance and habit indicated an Amphiura; the mouth parts and lower 
surface show it to be an aberrant Ophiactis. The dry specimen has lost all its 
beauty, and the white arms are now reddish buff. 
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Ophiactis brevis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 264 (not figured). 

This is still another species resting on a single small specimen, only 3 mm. across 
the disk. It was collected at Darwin, Northern Territory, near the Shell Islands, 
in 3-6 fms., but at the time was not distinguished from the savignyi with which 
it was taken. The disk was apparently regenerating, and we cannot therefore feel 
sure that the big radial shields are a species character. But the dull coloration, the 
short arms, the form of the upper arm plates, and the 2 big oral papillae show 
conclusively that it is different from savignyz. 

Ophiactis resiliens 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 36. 
1882. “Challenger” Oph., p. 115; pl. 20, figs. 7-9. 

Unlike most of the preceding species, this Ophzactis is a characteristic member 
of the temperate fauna of southern Australia. It ranges from Lord Howe Island 
and the coast of New South Wales through Bass Strait (there are no records 
apparently from Tasmania) to Victoria, South Australia, Great Australian Bight 
(go fms.), and Western Australia at Rottnest Island. That it also occurs in New 
Zealand has been demonstrated by Mortensen (1924), who shows that the supposed 
New Zealand species nomentis Farquhar is not distinguishable from Australian 
specimens. In size resiliens ranks among the larger species, with a disk 7-9 mm. in 
diameter and arms exceeding 40 mm. The color in life is a more or less deep 
greenish gray or grayish green, with some light variegation. Some individuals are 
brown rather than green, especially on the arms; the distal tips of the radial shields 
are usually white or whitish, a helpful recognition mark in fresh material. In pre- 
served specimens (especially in alcohol) the green shades are more or less completely 
lost, unless particular pains are taken in killing and drying the material. The arms 
are often distinctly banded, but this is not a constant character. 

OPHIODAPHNE 

Koehler, 1930. Vidensk. Medd., vol. 89, p. 129. 

Genotype: Ophiodaphne materna Koehler, 1930, p. 129. 

This extraordinary genus is as yet but imperfectly known from very few specimens, 
all of which are for the present referred to a single species. 

Ophiodaphne materna 

Koehler, 1930. Vidensk. Medd., vol. 89, p. 129; pl. 16, figs. 3-8. 
Mortensen, 1933. Vidensk. Medd., vol. 93, p. 183. 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 270. 

1939. John Murray Exped.: Oph., p. 82. 

The references given above contain all that has yet been published concerning 
this remarkable little brittle star, of which only half a dozen specimens are as yet 
known, 4 from the Kei Islands, 1 from Broome, Western Australia, and 1 from 

the Arabian coast. The Kei Islands material was taken in 136 fms., but the 
Australian and Arabian specimens, both youthful, were collected in 5-16 fms. 
Adult females are 5 mm. across the disk; the associated males 2 mm. or less. 
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Family OPHIOTRICHIDAE 

More than 150 species have been referred to this family, five-sixths of them to 
the old genus Ophiothrix, which is now in process of dismemberment. Nearly all 
are tropical ophiurans associated with corals and sponges, but a few species extend 
the range of the group into the warm-temperate seas. Some species are widely 
distributed in the Indo-Pacific region, but most have fairly restricted ranges. More 
than 20 of the Australian species seem to be endemic. The classification of the 
family is still in a highly unsatisfactory state, and the following key to the Australian 
genera is particularly artificial, Many of the species are very diversified in coloration, 
hence color is unsatisfactory as a distinguishing character; and yet some particular 
color feature such as transverse lines or bands, or one or more longitudinal lines 

on the arm, may be distinctive. The absence of oral papillae and the presence of a 
compact oval group of dental papillae at the tip of each jaw make the mouth parts 
of little use to the taxonomist. The character of the arm plates and arm spines and 
the nature of the disk covering provide the best features. 

Kry To THE GENERA OF OPHIOTRICHIDAE 

A. Disk covered with many plates or with thick skin; arm spines 4 or 

more: 
B. Disk plates present, small and numerous: 

C. Disk plates carry spines, spinelets, thorns, or granules: 
D. Upper arm plates smooth or with scattered, minute, low 

thorns or spinelets: 

E. Radial shields more or less concealed; not in conspicuous 

large pairs: 

Radial shields small, with few or many spinelets or 
thorns; upper arm plates smooth; arms 4 or 5 

times disk diameter (rarely much more)............ Ophiothrix 
Radial shields large but concealed by close covering 

of low spinelets; upper arm plates with minute 

spinelets scattered over them; arms 9g times disk 

Giarnietermeme mr imnete ves Aron ht Uae. Ugly, Amphiophiothrix 

EE. Radial shields in conspicuous, large pairs: 

F. Disk with spines or spinelets or low, thorny stumps: 

G. Arms very long, usually 9-20 times disk diameter, 

but in a few cases only 6-8 times; radial 
shields with at least a few stumps........... Macrophiothrix 

GG. Arms less than g times disk diameter: 

Basal arm spines free, not united into vertical 

SECIS lyy (oI MEMOS. ..4550cccccc000ee Placophiothrix 

Basal arm spines united into vertical winglike 

Games ly Wns SIMONE. 2. 000ccccsccsccve Ophiopteron 

Hie Diskayitimcoaotmciowdedranranmlcsronlya stra er Ophiocnemis 

DD. Upper arm plates with knobs, warts, or irregular grains, 

HOKE Or Ikess Coscwernyes jOletmS OUKMWNES, ..odsecsbo0ccncsv bse Ophiothela 

CC. Disk plates smooth, without spinelets or granules: 

H. Radial shields small and scarcely in contact, length not half 

disk radius; arm spines long and very slender, longest 

AMIIIeS RAUTITIMVVAACLEL I wae eA agra es cers tiseat tim teen tc Me mE Lissophiothrix 
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HH. Radial shields large, more or less in contact, length much 

more than half disk radius; arm spines rather stout, 

seldom more than 2 times arm width: 

Upper arm plates not short and wide; arm spines more 

or lessuthorinys) igus? ee Ree NCAA ee Ophiotrichoides 
Upper arm plates short and wide; arm spines smooth 

and OPA que yd i): Sads es Be wiet  eaeenetsens wen gen seeeacre Me RARER een Ophiomaza 

BB. Disk covered by loose skin; no scales or plates obvious, except distal 

ends? ofjiradialeshiel distin rsa wan ate eee ra ear a enn ee Ophiogymna 

AA. Very small, with disk covered mainly by primary plates and radial 
Avieless amin Gomes 2 ne lower a INGO... cccccscccceoocccoscoc. Ophiophthirius 

OPHIOTHRIX 

Miller and Troschel, 1840. Ber. Verhandl. K. preuss. Akad. Wissensch., Apr., p. 20. 

Genotype: Ophiura rosula Fleming, 1828, p. 289 = Asterias pentaphylla Pennant, 

1777, Pp. 64. 
Although this genus has never contained as many species as Amphiura (sens. lat.), 

it is a much more difficult group to break up into natural genera, as the mouth 
parts and oral frame are essentially the same in all the species assigned to it. No 
thoroughgoing dismemberment has yet been made, but a few groups have been 
segregated and named. Their exact limits and their natural relationships to one 
another and to Ophiothrix s.s. have not, however, been worked out. A complete 
revision of the whole family is much needed, but it is particularly desirable in the 
present genus. Some half-dozen species of the roughly restricted genus are reported 
from Australia, but the following key will reveal to some extent how intangible and 
unsatisfactory specific limits are. Koehler (1930, p. 152) records 2 specimens of 
Ophiothrix vitrea Doderlein from “Port Western, Victoria,” but they were only 4 
mm. or less across the disk and obviously immature. They are, I believe, probably 
the young of one of the Australian species rather than representatives of a tropical 
species not otherwise known from south of the Kei Islands. 

KEY TO THE SPECIES OF OPHIOTHRIX 

A. Arms 4-6 times disk diameter: 
B. Disk with more or less numerous slender, pointed spines among 

thorny stumps; upper arm plates with distal end somewhat 

swollen: ‘and: produced appy dan panera Noe Nhe iy teeny aed e cee te ee acestra 

BB. Disk often without true spines, but some thorny stumps may be 

elongated to thick spinelets, and in adults these may be very 

numerous: 
C. Under arm plates wide and short, with distal margin con- 

SOMAMOTISKT MVOC OVS! Hh TANCKNS. 5. oc dnc cuceocowenscceccccvepnevces exigua 

CC. Under arm plates not so wide and not notched: 

Upper arm plates wide, often wider than long on basal half 

cy COMMER UN Tan meni NCU CN pL NCUA S hest Atl ata Gio earner Glbdet caespitosa 

Upper arm plates not so wide, often longer than wide even 

neat i basevobwarninye Wie saan) ud oe eet aoa by cet aren earls CON a ne ae a stelligera 

AA Atmsio jtimes disk diameter (4. sna ace ee Se ey ee en dyscrita 
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Ophiothrix acestra 

H. L. Clark, 1909. “Thetis” rept., p. 544; pl. 53, figs. 4, 5. 

The status of this species, which is known as yet only from the eastern half of 
Australia, west to Spencer Gulf perhaps, is still a problem (see H. L. Clark, 1928, 
1938). There is no question that acestra, caespitosa, and stelligera intergrade more 
or less. The proper interpretation of this fact must, however, be attempted in 
Australia, where living material in large quantities can be studied. At present, with 
only museum material available, it is hopeless to draw lines of distinction which 
will hold. Typical acestra is easily recognized by the disk spines and upper arm 
plates, but many specimens are indefinite in one or the other of these characters. 
Until some critical study of growth stages is undertaken, we shall continue in the 
dark. Large specimens of acestra are 7-8 mm. across the disk. There is very great 
diversity of color, as in the allied species, and it is doubtful whether there are any 
reliable color characters. 

Ophiothrix exigua 

Lyman, 1874. Bull. Mus. Comp. Zodl., vol. 3, p. 236; pl. 4, figs. 24-26. 

Lyman describes the notched under arm plates, but does not figure them. They 
serve as the most reliable species character, but the general appearance of this 
Ophiothrix is more delicate than that of its near allies. Its diversity of color is so 
great that it would be futile to attempt any description. The type locality is in the 
Philippine Islands, but it ranges throughout the East Indian region and along the 
tropical coast of Australia from Port Curtis, Queensland, to Broome, Western 

Australia. Koehler, who has given some fine pictures of exigua (1922, pl. 40, figs. 
1-4), records (1930, p. 139) a specimen from Disaster Bay, New South Wales, but it 
seems likely that the specimen is an aberrant caespitosa, or else a mistake in the 
locality has been made. Koehler (1922, p. 229) says exigua is known to occur in 
the Red Sea. The John Murray Expedition did not find it there, however. We did 
not find any Ophiothrix at the Murray Islands in 1913 which could be referred to 
exigua. It is a small species, the largest specimen noted being only 5 mm. across 
the disk, with arms about 4-5 times the disk diameter. 

Ophiothrix caespitosa 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 53. 

1882. “Challenger” Oph., p. 218; pl. 26, figs. 12-14. 

Ophiothrix hartmeyeri Koehler, 1907a. Fauna Sudwest-Australiens, vol. 1, p. 248; figs. 4-6. 

Port Jackson is the type locality for this, the common Ophiothrix of temperate 
Australia. It is now known to range from southern Queensland around south- 
eastern Australia, westward to St. Vincent and Spencer gulfs, South Australia, to 

Bunkers Bay and thence northward to Shark Bay, Western Australia. It is a small, 

rather short-armed species, the disk rarely exceeding 8 mm. in diameter, with arms 
about 4 to 6 times as much. The colors are diversified, pink or reddish, purplish 
gray, brownish yellow, or even lighter. Typical specimens are easy to recognize, 
but variants toward acestra and stelligera are confusing. Koehler (1930, p. 142) 
has recorded a specimen of Roreana Duncan from Port Hacking, New South Wales. 
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It seems very probable that this specimen should be referred to caespitosa, as I doubt 
if koreana ranges farther south than the Kei Islands. The actual relationships be- 
tween caespitosa, koreana, stelligera, hartmeyeri, and acestra cannot be determined 

save by critical study of large numbers of living or freshly and carefully killed 
individuals of all sizes. 

Ophiothrix stelligera 

Lyman, 1874. Bull. Mus. Comp. Zool., vol. 3, p. 237; pl. 3, figs. 15-20. 

isl iby Glad, nop, len, Woses Segue, jo, mig fol, 16, ie & (coloreel)). 
Koehler, 1922. Bull. 100 U. S. Nat. Mus., vol. 5, pp. 267-277; pl. 53, figs. 1-5; pl. 54, 

figs. 1-6; pl. 55, figs. 1-4; pl. 56, figs. 4-7; pl. 102, figs. 2, 3. 
ls Ik, eres, TOR, IMlsin, IMs, Cony, Zool, WO 55) bo 275% 

Ophiothrix melanogramma Bell, 1884. “Alert” rept., p. 145. 

This is one of the most abundant and diversified species of brittle star to be found 
in Australia. The references given above reveal something of its diversity. Koehler’s 
figures are particularly illuminating, but it seems to me possible, even probable, that 
more than a single species is included in this bewildering lot of photographs. The 
species is small, rarely exceeding 8 mm. in disk diameter; it is gregarious in habit, 

and of astonishing diversity in color and in the character of arm and disk spines. 
It is reported from Zanzibar on the west to Fiji on the east and from the Gulf of 
Siam on the north to Koombana Bay, Western Australia, on the south, but it is 

very probable that these reports concern several species and cannot be trusted as 
indicators of the actual range of stelligera. On the Australian coast, it ranges 
from Koombana Bay northward and eastward to the Murray Islands at the 
northern end of the Barrier Reef and thence southward to an unknown limit. 
Koehler has pointed out that the types of Ophiura ciliaris Lamarck are undoubtedly 
the same species as stelligera Lyman, but he shrinks from using the older name. 

I refrain from making the change here simply because stelligera, acestra, and 
caespitosa may prove to be identical, or critical study of abundant fresh material 
may enable us to draw the lines between them more clearly. Meanwhile it seems 
best not to disturb the nomenclature unduly. 

The extraordinary diversity of color shown by stelligera led me (1938, p. 274) to 

name two of the most striking cases forma atra and forma atrolineata. It now de- 
velops that the latter is identical with the Ophzothrix described by Bell (1884, p. 145) 
as Ophiothrix melanogramma. It is not strange that he did not recognize it as 
closely allied to stelligera. Had I not found them living in the same sponges, along 
with “connecting links,” it would not have occurred to me that the two could be a 

single species. As it is, my forma atrolineata must be known as forma melanogramma 
(Bell). 

Ophiothrix dyscrita 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 271; pl. 13, fig. 3. 

This species rests on a tiny specimen only 2 mm. across the disk, but with arms 
about 20 mm. long. It was collected at Mer, Murray Islands, in 1913. That it is 
adult seems improbable. It will very possibly prove to be the young of some species 
of Macrophiothrix, perhaps longipeda. 
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AMPHIOPHIOTHRIX,' gen. nov. 

Disk covered with a loose skin bearing countless scales, carrying minute low 
stumps which terminate in 2 or more sharp, glassy thorns, the length of which 
seems to decrease with age. Upper arm plates with similar but much smaller 
stumps; in some cases there are but 3 or 4 such stumps on a plate, but in many . 
specimens there are large numbers, though they are rarely crowded. Arms rela- 
tively long, about ro times disk diameter. Radial shields rather large, but more or 
less completely concealed. 

Genotype: Ophiothrix demessa Lyman, 1861, p. 82. 

This genus is apparently monotypic, but it is quite possible that when larger 
series are available for comparison the widespread genotype will resolve itself into 
2 or more species. It is clearly not an Ophiothrix s.s., but it is even more obviously 
not congeneric with any of the groups that have recently been segregated from 
the old genus. Koehler (1905, p. 92) thinks O. mauritiensis de Loriol is entitled 
to recognition as a second species, but more material is absolutely necessary to make 
a reliable conclusion possible. 

Amphiophiothrix demessa 

Ophiothrix demessa Lyman, 1861. Proc. Boston Soc. Nat. Hist., vol. 8, p. 82. 
Koehler, 1905. “Siboga” oph. litt., p. 91; pl. 9, figs. 5, 6. 

Although this brittle star has been recorded at various places from Madagascar 
to the Red Sea on the west to the Society Islands and Hawaii on the east, it seems 
to be far from common. The “Siboga” took but 2 specimens in all her collecting, 
the “Albatross” did not meet with it in the Philippines, and Mortensen did not 
come across it in all his East Indian collecting. We found it at Mer, Murray 
Islands, but Semon did not take it in Torres Strait, and the “Alert” as well as the 
“Challenger” failed to bring home even one specimen. No doubt this absence of 
specimens is in part due to its secretive, amphiuran-like habits. Of the single speci- 
men collected at Hilo, Hawaii, my field notes say: “Supposed to be an amphiuroid 
when taken; habit and habitat most un-Ophiothrix-like.” It was found on the 
“underside of a rock fragment on the shore reef.” ‘This individual was very 
different in color from those found in Torres Strait, for its general appearance was 
reddish, whereas theirs was more nearly purple or dull bluish. In all specimens, the 
disk tends to be unicolored, the arms more or less variegated. We did not find 
demessa in either 1929 or 1932. Large specimens are 8-10 mm. across the disk, 
with arms 9-12 times as much. De Loriol’s specimens of mauritiensis were 
considerably larger than this, 13-14 mm. across the disk. 

MACROPHIOTHRIX 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 278. 

Genotype: Ophiura longipeda Lamarck, 1816, vol. 2, p. 544. 

This genus, created for the very long-armed species of Ophiothrix, is still “in the 
rough” and undoubtedly needs improved delimiting and defining. The Australian 

1 The name is given because of a certain similarity in form and habits to brittle stars of the genus 

Amphiura. 
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species, however, give little difficulty if material is adult and in good condition; 
little attention has been given to growth stages, and young individuals can seldom 
be identified with certainty. The arm spines are usually blunt and thorny and tend 
to lie in the same plane as the rather flat arms, so that the latter appear even more 
flattened than they are. Some 13 species* occur in Australian waters which may 
for the present rest in this genus, and they may, when adult, be distinguished by 
means of the following key, but it is almost certain that capillaris is not congeneric 
with the others. It is, furthermore, certain that the other species are not all equally 
valid, but that with more critical study, dissociated from the disadvantages of 
hurried collecting, the natural specific limits will be more accurately drawn. 

KEY TO THE SPECIES OF MACROPHIOTHRIX 

A. Color gray, blue, lavender, or purple, with or without more or less 
yellowish or white; upper arm plates often spotted or marked with 

dark shades: 
B. Upper arm plates smooth, occasionally roughly granular or prickly 

at sides: 
C. Oral shields large, nearly as long as wide, with spinelets of 

interbrachial areas extending onto distal part: 
D. Upper arm plates perfectly flat, 3 times as wide as long, 

with sides almost completely rounded; proximal and 
distal margins straight and nearly equal; each plate has 

several (1-12) large, more or less circular, very dark 
SPOlSmOnpligiatalolWe-caciyal OAC Ke; OUI CR ere eee sticta 

DD. Not as above: 
E. Under arm plates wider than long, with convex lateral 

margins, straight or slightly convex distal margin, 
and all corners rounded; tentacle scale exceptionally 
lems, srommavckacl, sealable. 6. c00cccccvs secs ssc cees: megapoma 

EE. Not as above: : 
Arms and arm spines very flat, uppermost spine very 

small, flat, and blunt, the following longer; then 

2 or 3 long and horizontal; lowest 2 very small 
and circular; color light bluish gray or lavender, 
leo, Ore WlUoOMNE WENOWAID, 6s cocaccavccgccscasceooooes spinifera 

Arms and arm spines less flat, uppermost and lowest 
less differentiated from others; color of large 
adultsti very jdarkyyrs py ei uaa Crome pp nae scotia 

CC. Oral shields with no spinelets on distal part: 
F. Under arm plates with broad longitudinal white line at least 

on distal part of arm: 
Colors dark and light purple and brownish yellow, single 

distinct longitudinal light stripe on upper side of arm; 
large arm spines rather long, tapering, not widened 
ENING] (HRUENCANRS Ae (HO, Wovowyedn loMWUNE. ..oo0cevegcceec ce b009000% lampra 

Colors light purple or lavender and pale yellow or whitish; 
3 more or less interrupted light stripes on arm, or. 
none except one distally; arm spines rather short, 
(TAMING OP WHGleMee! AE HID. 66 ccccccccscovcdeassaceccc0ces rhabdota 

1A fourteenth species, galateae, is listed by Koehler (1907, as galatheae) on the strength of a 

specimen in the Paris Museum, said to be from Torres Strait. It is probably either longipeda or 

belli. Koehler gives no data, and galateae is a dubious species at best. 
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FF. No white stripe on lower surface of arm: 
G. Upper arm plates with distal lateral angles very sharp; 

proximal margin much shorter than distal, which is 
typically straight or concave but often bending back 
a little at each end; if distal margin is convex, lateral 

angles of plate are nevertheless far distal to middle of 
plate; width of plate twice length or more: 

Disk covered with thorny stumps and radial shields 
with coarse granules; arm spines not clavate........... longipeda 

Disk covered with rough spinelets; radial shields nearly 
bare or with a few scattered, pointed granules; 
TOON Ore JENKeS Eysony Gonvares Geroovdhy GENES... 56 o> ande0gredaae belli 

GG. Upper arm plates not as above: 
H. Upper arm plates elliptical or tetragonal or hexagonal 

Wik Kicovayedhy iworbuackers! Cover.) dad bouaeoocqsoben ee callizona 
HH. Upper arm plates with distinct lateral angles: 

Arms short, much less than tro times disk; radial 

shields rather uniformly covered by minute 
thonmysscumps) likenthoserony@iskuw i ye ieee calyptaspis 

Arms 10 times disk or more; radial shields more or 

less bare; under arm plates with conspicuously 
tintckenedMcomvexa Gistalamaredn ny ee eee michaelsenti 

BB. Upper arm plates with entire surface rough with minute prickly 

Sieve] CS MAM eat eer RP ON diem HUE UNM Pu NuIEM Btls ean tes Aires RMI e Cl Esa rugosa 

AA. Color pink or reddish or nearly white with dark red longitudinal line 
on upper side of arm; arm spines long, more or less aciculate, very 
AIC hygAtlO HIV Menu ERO ee IES OLMIS MTA NON ahem tncr nM wa NE, capillaris 

Macrophiothrix sticta 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 304; fig. 24. 
Ophiothrix hirsuta Koehler, 19072. Fauna Sudwest-Australiens, vol. 1, p. 252 (NoN 

Muller and Troschel, 1842, p. 111). 

This notable and handsome species was collected in 6-8 fms., northwest of 
Middle Bluff, Shark Bay, Western Australia, in 1905 by Michaelsen and Hartmeyer. 
Presumably the 7 specimens taken in Shark Bay, at Turtle Island, and at Port 
Hedland, Western Australia, by the German Zzoologists and identified by Koehler 
as hirsuta are identical with the one now in the Museum of Comparative Zoology 
and made the type of stzcta; Koehler was too good a worker to have mixed specimens 
of ordinary Macrophiothrix with so distinctively marked a species as sticta, which we 
did not find anywhere on the entire West Australian coast. Holotype 15 mm. 
across disk, arms apparently 10-12 times as much. 

Macrophiothrix megapoma 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 297; fig. 22. 

This species, long concealed under the name longipeda, was first taken by the 
“Challenger” near Cape York, but was not recognized as different from Lamarck’s 
species for more than half a century. It was taken again by the Barrier Reef 
Expedition in Penguin Channel, north Queensland, 12-14 fms., but was again 

confused with longipeda (see H. L. Clark, 1932, p. 204). It was only when an 

15 
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attempt was made to separate the species of Macrophiothrix that this very distinct 
and well marked species was recognized. It is as yet known only from northern 
Queensland. The specimens are 18-23 mm. across the disk; the arms, all broken, 

were probably 10 times as much or more. The lavender-gray coloration with the 
broad white stripe on the lower side of the arms is probably characteristic. 

Macrophiothrix spinifera 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 3023; pl. 24, fig. 3. 

This is a common and conspicuous big brittle star of the Broome region from 
Cape Leveque to Lagrange Bay, but when young (less than 10 mm. across disk) it 
is difficult to distinguish from youthful congeners. In adults, 20 mm. or more across 
disk, the arms are very long, up to 300 mm. at least. The coloration is light, grayish 
lavender above with more or less yellowish, and white, cream color, or yellowish 
beneath save near tips of arms, where violet becomes evident. Young specimens are 
easily confused with young belli, longipeda, and scotia. 

-Macrophiothrix scotia 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 300; pl. 24, fig. 2. 

Adult specimens of this very large and notable species have been taken as yet only 
in the Broome region, but young ones were taken at Darwin which seem to belong 
here. They are distinguishable from their nearest relatives by the presence of 
spinelets on the oral shields (distal end) and slender spines here and there on the 
disk; the latter are not always present. Adults of scotia are 23-25 mm. across disk, 
with arms up to 15 or more times disk diameter. The color, bright blue and white 
in the very young, becomes increasingly darker and more uniform in adults, and 
full-grown specimens are uniformly dark purple, almost black, with only faint 
indications of banding on the arms. 

Macrophiothrix lampra 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 296; fig. 21. 

It is very probable that this species has long been confused under old names, for 
it is certain that specimens of Ophiothrix from Port Jackson have been incorrectly 
recorded at various times as fumaria, ciliaris, etc. It is more than probable also 

that smail specimens of /ampra (and big ones too perhaps) have been identified 
as Ophiothrix spongicola Stimpson, as this long-known species has never been 
adequately described. At present, Jampra is definitely known only from Port 
Jackson and from Long Reef, Colloroy, New South Wales. It reaches a large size 
(20 mm. across disk) and a handsome coloration, but as yet we know nothing of 
youth stages or color development. 

Macrophiothrix rhabdota 

Ophiothrix rhabdota H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 278; pl. 13, 
fig. 4. 

pi, Ion, Woes Sumite, jos 1s fol mG, ists, OG (colores). 
Macrophiothrix rhabdota H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 286. 
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This species has a very dubious status, for few specimens have been taken and 
the supposed specific characters are few and hazy. The Murray Islands at the 
northern end of the Barrier Reef is the type locality, and the only other known 
specimen comes from Port Galera, Mindoro, Philippine Islands. Disk 13-15 mm. 
across, arms 150-180 mm. long. The longitudinal stripes on the arm are not 
always as evident as could be desired. 

Macrophiothrix longipeda 

Ophiura longipeda Lamarck, 1816. Anim. sans vert., vol. 2, p. 544. 
Ophiothrix longipeda Muller and Troschel, 1842. Syst. Ast., p. 113. 

lal, IL, Cladk, repr, Wen, Womes Surate, fo. u@s jol. nS, ine, 5 (Colorsel))s fol 2, ihre, 
Macrophiothrix longipeda H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 288. 

Because of its extraordinary length of arms, this is one of the most striking brittle 
stars on the Australian coast. Owing to the fact that several long-armed species 
have been confused under the name /ongipeda (and possibly still are), it is difficult 
to say what the geographical range is, but it appears to be from East Africa to the 
Society Islands, north to Kominato, Japan, and south to Port Curtis, Queensland. 

On the Australian coast it ranges from Port Curtis northward to Torres Strait, and 
westward along the Coburg Peninsula, to Darwin and to Broome. It does not seem 
to occur much farther to the southwestward. It grows to a surprisingly large size, 
for although most museum specimens are less than 25 mm. across the disk and 
have arms about 400 mm. long, specimens taken in Torres Strait show a maximum 
disk diameter in life of 37 mm. and arms 625 mm. long. The general coloration is 
variegated purple and yellow, with considerable diversity in the shade and amount 
of each color. Usually the arms show no longitudinal stripes or conspicuous cross- 
banding. In habit, the animal is secretive, hiding in crevices and holes, extending 

the elongated arms out for surprising distances, and retracting them when alarmed 
into even more surprisingly small cavities. 

Macrophiothrix belli 

Ophiothrix belli Doderlein, 1896. Semon’s Oph., im Jena Denkschr., vol. 8, p. 292; pl. 14, 
figs. 5a, 6; ‘pl. 16, figs. 14, 14a. 

Macrophiothrix belli H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 287. 

All that is known of this species is recorded in the references given above. It has 
not been reported from outside tropical Australia, where its range seems to coincide 
with that of longipeda. The possibility that the two supposed species may be the 
two sexes of one cannot be ignored. 

Macrophiothrix callizona 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 293; pl. 24, fig. 1. 

The only known specimens of this brittle star were taken at Broome, Western 
Australia, 1 in 1929 and 1 in 1932. Disk about 10 mm. across, length of arms 10-12 
times as much. The color is pale gray, spotted (disk) or banded (arms) with deep 
purple; under arm plates cream color speckled and occasionally blotched with deep 
purple. Apparently the species is very secretive and seldom dredged or found along 
shore. It is one of the handsomest members of the genus. 
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Macrophiothrix calyptaspis 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 294; pl. 25, fig. 3. 

Of this species also, only 2 specimens are known, also found at Broome. They 
were taken in 1929, probably under rocks at the rich collecting grounds on Entrance 
Point. The disk is about 10 mm. across and the arms are relatively short, only 
about 7 or 8 times as much. It is justifiable, therefore, to question the propriety of 
including the species in Macrophiothrix, but the character of both disk and arms 
counterbalances the brevity of the latter. 

Macrophiothrix michaelseni 

Ophiothrix muichaelseni Koehler, 19074. Fauna Sudwest-Australiens, vol. 1, p. 250; 
figs. 7-10. 

Macrophiothrix michaelseni H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 290. 

Only 4 specimens of this species have as yet been recorded. Of Koehler’s 2 speci- 
mens, I was “en mauvais état,’ and the other was only 9 mm. across the disk. The 
2 specimens in the Museum of Comparative Zoology are 13 and 15 mm. in disk 
diameter and agree well in most characters, but the smaller has the arm spines 
notably more slender and hence less like Koehler’s type. The latter was from Shark 
Bay, the poorer one from Koombana Bay, Bunbury. The larger M.C.Z. specimen is 
from Bunkers Bay (some distance south of Bunbury), and the smaller is from 
Garden Island, near Fremantle. Apparently michaelseni is an endemic species of 
Western Australia. 

Macrophiothrix rugosa 

Ophiothrix hirsuta H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 272 (NON 

Miller and Troschel, 1842, p. 111). 
NO2Io LE ChawhornresmotraltempsTOO: 

Macrophiothrix rugosa H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 299; fig. 23. 

A single long-armed Ophiothrix from Mer, Murray Islands, northern Queensland 
is the unique holotype of this species. It is 16 mm. across the disk and the length 
of the arms is more than ro times that. The disk is nearly uniform purple, but the 
arms are rather evidently banded, lighter and darker purple alternating. 

Macrophiothrix capillaris 

Ophiothrix capillaris Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 51. 
noe, Crillenaer? On. 9. 2229 ll 2, ies, So. 

It is only after much hesitation that I include this handsome East Indian species 
here. In the first place, I am skeptical as to its occurrence in the Australian region. 
Koehler (1930) reports 5 specimens from southeastern Australia in 83-200 fms., 
but he makes no comment on them. As he had studied many specimens from the 
Philippines (1922), his identification should be indubitable, but it seems strange 
that the “Thetis” and the “Endeavour” should have failed to find so conspicuous 
a species, though they collected in the same region. 

In the second place, granting that capillaris does extend its range thus far south 
of Torres Strait, the inclusion of the species in Macrophiothrix is open to serious 
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objection. The arms, although very long, are not at all like those of /ongipeda and 
its relatives, and the arm spines are wholly different. But until more material is 
available it seems unwise to establish a new genus here. On the strength of Koehler’s 
identification of the specimens taken by Mortensen off Cape Howe, capillaris is 
included in the Australian fauna, and purely for convenience it is temporarily 
included in Macrophiothrix. 

PLACOPHIOTHRIX 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 309. 

Genotype: Ophiothrix melanosticta Grube, 1868, p. 45. 

Like Macrophiothrix, this genus is undoubtedly a natural group, but it is as yet 
ill defined and needs critical study and revision. The Australian species are for the 
most part well marked and easily recognized, but several need careful study of good 
series of specimens. Color markings seem to be fairly constant and are useful for 
specific distinctions in several cases, but the genotype reveals one of the most 
extraordinary cases of diversity of color to be found in the whole echinoderm phylum. 
It became perfectly comprehensible, however, as soon as sufficient material of all 
ages was available for study. 
Many of the species referred to this genus pass through a stage when quite small 

(disk diameter less than 5 mm.) in which the arm spines of each side arm plate at 
base of arm are united by a vertical membrane as in Ophiopteron. Perhaps the 
possession of an Ophiopteron stage should be considered an essential character of 
the genus. See Mortensen, 19324, on the genus Ophiopteron. 

Key To THE SPECIES OF PLACOPHIOTHRIX 

A. Disk lacking conspicuous centrodorsal plate: 
B. Disk with spines, or spinelets of considerable length: 

C. Disk spines fairly numerous, not exceedingly slender: 

D. Disk spines rather short, smooth, acute, not very numerous; 

upper arm plates quadrilateral, wider than long, distal 

margin convex, broadly in contact; color very diversified 

but never with unbroken white or colored line on 

UP pPerasumbacerolranins were wn re te tO Ce neerae ne ln, Oe Nhy melanosticta 

DD. Not as above: 

Upper arm plates diamond-shaped, slightly in contact; 

broad but often ill defined white stripe, bordered 

with deep rose-colored lines, on upper side of arms........ aristulata 
Upper arm plates hexagonal, broadly in contact; narrow 

white line on upper side of arm bordered with deep 

LD)ADYSS sis Ho! Seblcha ong A mies re NEARS at leg SrA Lt I lineocaerulea 
CC. Disk spines exceedingly slender and not very numerous (save 

in some large specimens): 

E. Upper arm plates prettily marked with spots of deep blue,? 

frequently so numerous as to form 2 broken parallel 

VIRSVERS - ho ey 05 tas ote a Cae ts sta Ace BUR striolata 

1Jn life, the colors are brown and pale green, which undergo great changes either in alcohol or 
when dried. 
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EE. Upper surface of arm with 1 or more narrow but distinct 
lines: 

SinglemnarrowsblackelinexonwWeac hic: aeen asa eae elegans 

3 narrow dark lines separated by 2 narrow white lines ......... trilineata 
BB. Disk with thorny stumps, low, rough spines, or pointed granules: 

F. Center of disk as thickly covered with stumps or low spinelets 
as interradial areas: 

G. White (or yellow) longitudinal line on dorsal side of arm: 
General coloration violet or purple with narrow longi- 

tudinal white stripe (yellow in life) on both upper 
ENGL WICK? GUUBEACES Ol AVAMM. 6550s cocosneacoocsvaccsveseaddec virgata 

Disk yellowish white; radial shields bluish white in 
definite contrast; upper surface of arm with broad 
white stripe faintly bounded with yellowish brown 
(o) oars ch Rene Se Nera nen ret mk Sanh Janu Gis Was OG albostriata 

GE INO WMS GTHOS ON AWN, oscavaccccccavocccccucecccaccecvacce: spongicola 
FF. Center of disk smooth, without spinelets or granules, which are 

however numerous on interradial areas especially at margin: 
Arms rather short, 5-6 times disk diameter; no white lines on 

2g 00 Renee ne eee Loe MONE By MER MCN Aca a mA VEO mel mies Won Boca g plana 
Arms rather long, 7-8 times disk diameter; longitudinal 

white lines along middle of each surface of arm............. albolineata 
AU Diskevvathwlargsercentrodorsalaplatesmsiz cayiciyyarsiiia || anal i a ae aane megaloplax 

Placophiothrix melanosticta 

Ophiothrix melanosticta Grube, 1868. Jahresber. Schles. Gesellsch., Breslau, vol. 45, p. 45. 
Koehler, 1905. “Siboga” oph. litt., p. 77; pl. 8, figs. 4-6. 

Placophiothrix melanosticta H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 3113 
pl. 12, figs. 3-5 (colored). 

Among all the brittle stars of Australia, none compares with this for diversity of 
color and growth changes. It is abundant at Broome and thus it was possible to 
discover and work out these changes to an unusual degree. The incredible idea that 
black, white, and parti-colored big brittle stars, 15-20 mm. across the disk, could all 
develop from red, green, and black young became perfectly comprehensible when 
the extreme tides of September laid bare the bottom of the harbor at Broome, ex- 
posing thousands of melanosticta for our examination (see H. L. Clark, 1938). The 
only Australian records for this brittle star aside from Broome are a single small 
specimen recorded by Koehler (1907) from Port Hedland, Western Australia; a 
single very young one which we took at Darwin in 1929; another, still smaller, 
which we took in Torres Strait in 1913; and Bell’s laconic record (1894), “north- 
western Australia, 38 fms.’ Apparently adults have not been found as yet anywhere 
in Australia, save in Roebuck Bay. 

Placophiothrix aristulata 

Ophiothrix aristulata Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 50. 
mor,  —Cloeallkeoyexer”” Ofoln,, fo. 239 fell, Dm, ines, O12 

Placophiothrix aristulata H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 310. 

A very handsome brittle star found by the “Challenger” first off South Africa 
and later off southeastern Australia, aristulata has since been found widely distributed 
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in the Indian and western Pacific areas from the Gulf of Aden to New Zealand, 

in water 65-345 fms. deep. It has not yet been taken off Western Australia. It 
reaches a considerable size, 18 mm. in disk diameter, with arms 6—8 times width 

of disk. The coloring is normally pink and white, the white stripe on the upper 
side of the arm being conspicuous, but in preserved material the rosy shades tend to 
fade and specimens become dingy white or yellowish, with the white line on the 
upper side of the arm no longer conspicuous. 

Placophiothrix lineocaerulea 

Ophiothrix lineocaerulea H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 432; fig. 129. 
Placophiothrix lineocaerulea H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 310. 

This is one of the handsomest and most characteristic brittle stars of the Broome 
region, where it is quite common. We did not find it at Cape Leveque, but we did 
no dredging in that vicinity. It has not been taken west or south of Lagrange Bay. 
It is odd that the unique holotype should be in the South Australian Museum with- 
out any locality label. Full-grown specimens are 20 mm. across the disk and have 
arms 7-8 times as much. The blue and white coloration is very fine and in all 
essentials it is remarkably constant. There are of course differences between 
young and adult specimens, and there is considerable diversity in the amount of 
blue on the lower surface. 

Placophiothrix striolata 

Ophiothrix striolata Grube, 1868. Jahresber. Schles. Gesellsch., Breslau, vol. 45, p. 45. 
Doderlein, 1896. Semon’s Oph., zn Jena Denkschr., vol. 8, p. 295; pl. 17, figs. 22, 22a. 
H. L. Clark, 1921. Ech. Torres Strait, p. 114; pl. 15, fig. 1 (colored). 

Placophiothrix striolata H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 314. 
Ophiopteron puncto-caeruleum Koehler, 1905. “Siboga” oph. litt., p. 114; pl. 12, figs. 5-73 

pl. 15, fig. 6. 

Mortensen (1932¢) has demonstrated beyond cavil that Koehler’s pretty little 
brittle star which he considered a new species of Ophiopteron is in reality the young 
of this East Indian species, which, though frequently reported, does not seem to 
be common or well known. Bell (1884) lists it among the species taken by the 
“Alert” in Torres Strait, but gives no information whatever. Déoderlein (1896) says 
that Semon brought many specimens from Thursday Island up to 11-13 mm. in 
disk diameter. We took a single small specimen at Friday Island in 1913, but did 
not meet with the species in either 1929 or 1932. Melbourne Ward sent a small 
specimen to the Museum of Comparative Zodlogy from Lindeman Island, Queens- 
land, in 1934, and the Great Barrier Reef Expedition took a single small specimen 
at Linden Bank in 1928. There are no other Australian records save Koehler’s 
(190742) 2 small specimens from Western Australia, which are probably young 
spongicola. Apparently, therefore, striolata, which is common in the Philippines, 
reaches the southern limit of its distribution in the northern Barrier Reef region 
and does not occur west of Torres Strait. Mortensen did not find it at the Kei 
Islands. 

The maximum size appears to be 15 mm. across the disk, with arms 5-6 times 
the disk diameter. There is considerable diversity in the number and slenderness 
of the disk spines. The coloration of striolata apparently is very different. when 
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living from what it is in preserved material. The latter is dirty white or pale buff 
spotted or marked with short lines of deep but bright blue, very striking and 
attractive especially under a lens. In the largest specimen (15 mm. across disk) 
in the Museum of Comparative Zodlogy, there is very little indication of blue, but 
whether this is a case of senescence or merely fading due to the age of the specimen 
(probably over 80 years), we have no means of knowing. For the color in life, the 
only record is of the young specimen which we took at Friday Island in 1913. It 
was only a little over 5 mm. across the disk, with arms about 5 times as much. The 
colors were brown, of two shades, and pale yellowish green. On being placed in 
formalin and corrosive sublimate, prior to drying, it became purple and yellow, 
and on drying, it slowly assumed the dirty white and blue color of our other 
museum specimens. Further observations on these color changes are greatly to 
be desired. 

Placophiothrix elegans 

Ophiothrix elegans Litken, 1869. Add. ad hist. Oph., pt. 3, pp. 57, 99. 
Koehler, 1904. Mém. Soc. zool. France, vol. 17, p. 110; figs. 82-86. 

Judging from the 2 specimens in the Museum of Comparative Zoology, 1 from 
the Philippines and 1 from the Pelew Islands, this species, long but very im- 
perfectly known, certainly belongs in Placophiothrix. Koehler re-examined and 
figured Liitken’s type in 1904. In 1922, he reported a specimen 5 mm. across the 
disk from the Philippines; his figures show a specimen that can hardly be placed 
in Placophiothrix, but is apparently what I (1938) have called Ophiothrix stelligera 
forma atrolineata, and now recognize as Bell’s Ophiothrix melanogramma (see 
p- 216). As Bell gave no figures, it is not strange that Koehler failed to recognize 
the species when working on the “Albatross” ’s huge collection of brittle stars 
from the Philippines. In 1930, Koehler reports a very small specimen, 3 mm. across 
disk, from Disaster Bay, New South Wales, in 29-32 fms., which seems more like 
Liitken’s species but which I strongly suspect is a young Ophiothrix acestra. Since, 
however, elegans may well occur in Australian seas, I include it here on the 
strength of Koehler’s certainly dubious record. 

Placophiothrix trilineata 

Ophiothrix trilineata Liutken, 1869. Add. ad hist. Oph., pt. 3, pp. 58, 100. 
H. L. Clark, 1921. Ech. Torres Strait, p. 115; pl. 16, figs. 4-6 (colored); pl. 33, figs. 4, 5. 

Placophiothrix trilineata H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 315. 

This species of brittle star would seem to be very local in its distribution; it 
ranges across the East Indian region and is abundant at Mer at the northern end 
of the Great Barrier Reef, but occurs also at Lord Howe Island far south of the 

Reef’s end. Only a single specimen has as yet been reported from between the two 
islands: a small individual collected at Bott Reef near Cairns. It is not known 
from the mainland coast anywhere, nor is it found west of Torres Strait nor at the 
Aru or Kei islands. Bell (1894) lists it from northwestern Australia in 20-35 fms., 
but gives no data. It is a relatively small species with short arms, 4-5 times the 
disk diameter, which rarely exceeds 8 mm. For a discussion of its color and habits 

at Mer see H. L. Clark, 1921, page 115. 
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Placophiothrix virgata 

Ophiothrix virgata Lyman, 1861. Proc. Boston Soc. Nat. Hist., vol. 8, p. 82. 

Koehler, 1904. Mém. Soc. zool. France, vol. 17, p. 80; figs. 36-40. 

This is apparently a rather rare species, for there are but few records even in the 
East Indies. In Australia it is known only from Mer, and my notes published in 
1921 comprise all that we know of its habits and appearance in life. The most 
interesting fact in its coloration is that the conspicuous white stripes on the upper 
and lower surfaces of the arm in preserved material are yellow in life. 

Placophiothrix albostriata 

Ophiothrix albostriata H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 429; fig. 127. 

A single specimen, 10 mm. across the disk, with arms 50-55 mm. long, is the 
only known representative of this species. It is in the South Australian Museum 
and is said to be from the Great Australian Bight. 

Placophiothrix spongicola 

Ophiothrix spongicola Stimpson, 1855. Proc. Acad. Nat. Sci. Philadelphia, vol. 7, p. 385. 

Koehler, 1904. Mém. Soc. zool. France, vol. 17, p. 97; figs. 64-68. 
Placophiothrix spongicola H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 314. 

One of the most characteristic echinoderms of southern Australia, this handsome 

brittle star ranges from Broken Bay, New South Wales, along the southern coasts 
of the continent (there seem to be no records from Tasmania) to Dongarra, Western 
Australia, and the Abrolhos Islands. Large specimens may be 20 mm. across the 
disk. The variegated coloration, red and blue in life, is quite handsome, but is 
much dulled in preserved specimens. The shades may be very dark in large 
individuals. 

Placophiothrix plana 

Ophiothrix plana Lyman, 1874. Bull. Mus. Comp. Zool., vol. 3, p. 238. 

Koehler, 1922. Bull. 100 U. S. Nat. Mus., vol. 5, p. 255; pl. 38, figs. 3-5. 
Placophiothrix plana H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 313. 

This little East Indian brittle star, 6-7 mm. across the disk with arms 35—40 mm. 
long, is very common on the northern coast of Australia, particularly at the Shell 
Islands near Darwin and at Entrance and Gantheaume points, Broome. It has not, 
however, been found in Torres Strait or in the Barrier Reef area. The diversity of 
color is very great, the disk being usually some shade of gray but sometimes yellowish, 
brownish, or reddish purple, more or less variegated with whitish and finely 
speckled with black. It probably is not really a Placophiothrix, as it does not have 
the general facies of species of the genus, and it lacks an Ophiopteron stage in 
development, even the small specimens having no membrane connecting the arm 
spines. 
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Placophiothrix albolineata 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 315; fig. 26. 

This species rests upon a single brittle star, 11 mm. across the disk, taken at 
Lord Howe Island in 1932. It is very similar to P. virgata of the same size, but the 
arm spines are more slender and the character of the disk covering is notably 
different, albolineata being very nearly an Ophiotrichoides in this respect. If virgata 
had been taken within two thousand miles of Lord Howe, the present specimen 
might well be treated as an aberrant member of that species. As it is, it may for 
the present be considered a representative of a species peculiar to Lord Howe. 

Placophiothrix megaloplax 

Ophiothrix megaloplax Koehler, 1930. Vidensk. Medd., vol. 89, p. 170; pl. 9, figs. 8, 9. 

This supposed species is based on 4 small specimens collected by Mortensen off 
Cape Howe, southeastern Australia, in 75-83 fms. These 4 little brittle stars, 4 mm. 
or less across the disk, are probably the young of a larger and as yet unknown 
Ophiothrix, perhaps a Placophiothrix. The color of the types in alcohol was 
yellowish gray. 

OPHIOPTERON 

Ludwig, 1888¢. Ztschr. f. wissensch. Zool., vol. 47, p. 459. 

Genotype: Ophiopteron elegans Ludwig, 18882, p. 459. 

For a most important discussion of this interesting little group, consult Mortensen 
(19324, pp. 11-20). Its limits are fairly definite, but the number of species is still 
uncertain. Only one, however, is as yet known from Australia, and that is the 

genotype. 

Ophiopteron elegans 

Ludwig, 1888¢. Ztschr. f. wissensch. Zool., vol. 47, p. 459; pl. 35, figs. I-11. 

The type locality for this remarkable brittle star is Amboina, that well known 
hotbed of echinoderms, but it has been taken as far north as the Philippines and 
as far west as the Maldives. The only record for Australia is that of a single specimen 
in the Australian Museum, taken 20 miles north-northeast of Double Island Point, 

Queensland, in 30 fms. It is not in good condition, but the generic position is 
indubitable and there is no particular reason to question the species. Koehler 
(1922) has given some good photographs of this remarkable brittle star (pl. 60, 
JHB, Thy Ay 5) 

OPHIOCNEMIS 

Muller and Troschel, 1842. Syst. Ast., pp. 83, 87. 

Genotype: Ophiura marmorata Lamarck, 1816, vol. 2, p. 543. 

This genus is supposed to contain 3 species, but 1 of these, listed as from Liberia, 
is open to question, and another from Singapore needs elucidation with more 
material. The following is the only well known species. 
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Ophiocnemis marmorata 

Ophiura marmorata Lamarck, 1816. Anim. sans vert., vol. 2, p. 543. 
Ophiocnemis marmorata Muller and Troschel, 1842. Syst. Ast., p. 87. 

Déderlein, 1888. Zool. Jahrb., Abt. syst., vol. 3, pl. 32, figs. 6a—c. 

This handsome brittle star is common at Broome, where it frequents in great 
numbers the fine sandy areas in Roebuck Bay. It grows to a considerable size, 21 
mm. disk diameter, and is very gregarious in habit. It lives just below the surface 
of the sand, with which its gray and white colors (upper surface) harmonize 
wonderfully. The lower surface is uniformly white, in rather marked contrast with 
the sand, in which the ophiurans live so closely together that the arms more or 
less overlap one another. Ophiocnemis has not been found at any other locality 
on the Australian coast, but it occurs more or less generally from Zanzibar to the 
Philippines where local conditions are favorable. 

OPHIOTHELA 

Verrill, 1867. Trans. Connecticut Acad., vol. 1, p. 269. 

Genotype: Ophiothrix (Ophiothela) mirabilis Verrill, 1867, p. 268. 

Even more than Ophiothrix, this little genus, to which 9g species have been 
referred, needs a careful revision, for the extent of individual diversity is very great 
and the specific characters are poorly worked out. The Australian specimens 
referred by Koehler to Verrill’s species danae are better considered identical with 
the species from Torres Strait and the eastern coast of the continent, and all 
Australian material is therefore here referred to the following species, including 
the specimens from Sir Edward Pellew group, Gulf of Carpentaria, which were 
recorded by McNeill and Livingstone (1926) as Ophiothela sp. and which I then 
said were probably referable to O. danae. 

Ophiothela hadra 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 284; pl. 14, fig. 2. 

to21. Ech. Torres Strait, p. 117; pl. 13, fig. 5 (colored). 

This little, very diversified, apparently symbiotic brittle star has been found 
southeast of Ballina, New South Wales, in 27-29 fathoms, on the spines of the sea 
urchin Prionocidaris; at Port Curtis, Queensland (host not noted); at Mer, Torres 

Strait, in 18 fms., on a sponge; at Shell Islands, Darwin, in 3-6 fms., on a sponge; 

and repeatedly in the Broome region, in 5—8 fms., on gorgonians and once on a 
holothurian. Koehler’s specimens (19072), which he called danae, were from 
Shark Bay and Albany, Western Australia. The latter station seems highly 
improbable. As already stated, McNeill and Livingstone’s specimens (1926) from 
the Gulf of Carpentaria, on “alcyonarian” stems, are probably hadra. 

The disk of this species is 3 mm. in diameter or less, and the arms are hardly 4 
times as much. Adults have 6 arms, but most specimens have only 2, 3, or 4, as 
they seem to be constantly in process of reproduction by fission. The colors in life 
are diversified, but orange-yellow and green are frequent, changing rapidly to red 
and blue after preservation. My Darwin field notes say that the coloration was ex- 
traordinarily bizarre—black, white, red, yellow, and dull green quite irregularly 
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massed. The general impression of a group of specimens together was red and 
green but not bright. The disk of the larger specimens at Broome was deep 
purplish red, and the dried specimens retain that color, but the small specimens 
show little trace of it. In the dry condition, most of the specimens are pale brown 
or variegated with dull shades of blue, red, and whitish. In all details of structure, 

such as the granules on disk and arms, the arm spines, and the various plates of 
the oral surface, there is great diversity. There are no recorded observations as to 
whether the diversities in color and details of structure are correlated with the 
character of the host on which the specimens are living. 

LISSOPHIOTHRIX 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 275. 

Genotype: Lissophiothrix delicata H. L. Clark, 1938, p. 276. 

This is at present a monotypic genus, known only from tropical Australia west 
of Torres Strait. 

Lissophiothrix delicata 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 276 (not figured). 

There is nothing further to be added to the original account of this delicate little 
brittle star. Adults are 5 mm. across the disk and have arms 25-30 mm. long. The 
colors, both in life and when preserved, are light but varied; specimens from 
Darwin tend to be green, but Broome material is light—grayish or yellowish white— 
with no evidence of green. Quite possibly this color difference is associated with a 
difference in the character of the bottom from which they are taken. 

OPHIOTRICHOIDES 

Ludwig, 1882. Brasil. Echinod., p. 20. 

Genotype: Ophiotrichoides lymani Ludwig, 1882, p. 21. 

This genus, long monotypic, appears to be represented in the Indo-Pacific region 
by a considerable number of species. Of these, 8 occur in the Australian region and 
several are highly characteristic species. At least half of these are notable for the 
beauty of their coloration, which is frequently constant and distinctive. These 
Australian species may be distinguished as follows, but it should be noted that 3 
are known from only a single specimen each: 

Kry To THE SPECIES OF OPHIOTRICHOIDES 

A. Upper arm plates in uniform series, not individually peculiar: 
B. Upper surface of arm with distinct longitudinal colored line, or 

2 narrow, closely parallel lines: 
Longitudinal line on arm narrow, deep blue or almost black; 

large light area on one side or the other of each plate (in 
life, orange or deep yellow); these light (or orange) areas 
alternating right and left with notable regularity the whole 
length ob) annie’ Ce Re a ek Nite au ene a martenst 

australis 
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Longitudinal line on arm double, deep nile green or blue, space 
between them more or less nearly white (or yellow), outer 
TIN OF Gad lhe wanellhy weny iavolooraite. ...55coucns0uocnses smaragdina 

Longitudinal line pale brownish or gray, not uniform but slightly 
widened at distal end of each plate, bordered by white lines, 
outer margins of which are limited by narrow dark line; 
white lines generally evident, colored lines may be much 
brokenmu parrerrerr eri cce a ey enn rans SuiNGaA ate Maier Ra Aate liodisca 

BB. Upper surface of arm without longitudinal line: 
C. Upper arm plates with conspicuous color markings: 

Each upper arm plate with transverse (to arm) orange or 

velllowy Ihave, reaycbiner (to meadhy, WHORE. 5 o50 00 op cnccacdcooccdonss nereidina 
Each upper arm plate blotched and variegated but with no 

GIS cS TRMGVEMRS INNES, oo Sos uclooe cess secu do suas opeume uu propinqua 
CC. Upper arm plates unicolor or with single minute dusky spot: 

Arm spines 7 or 8, uppermost 3 or 4 united (on basal arm 
SSTMMEMS) ly MEATS, ooo 000500000000000058 00000006 hymenacantha 

ANGINA FOINES ©, saree wrowtwsol lony WAST OPIS. 6 65 c5ch0000ans0s00050s005~ pulchra 
MA Upper anim plates imesuller avavel Umble, ,,oc.00s000000¢000060000000009 ces irregularis 

Ophiotrichoides martensi australis 

Ophiothrix martensi Lyman, 1874. Bull. Mus. Comp. Zool., vol. 3, p. 234 (partim). 
Doderlein, 1896. Semon’s Oph., zz Jena Denkschr., vol. 8, p. 291; pl. 16, figs. 13, 132. 

Ophiothrix martensi australis H. L. Clark, 1921. Ech. Torres Strait, p. 111; pl. 15, fig. 4 
(colored). 

Ophiotrichoides martensi australis H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, 

Pp. 305. 

This is a very handsome brittle star, common on the tropical coasts of Australia. 
It is almost unique among ophiurans as an apparently definite color form monopoliz- 
ing a distinct geographical area and not occurring elsewhere, and hence is entitled 
to recognition as a subspecies. Large adults are 15 mm. across the disk, with arms 
100 mm. and more in length. The purple and orange or yellow coloring is very 
fine, except in the darkest specimens. The range of australis is from Port Curtis, 
Queensland, on the east coast, to Cossacks, Western Australia, on the northwest. 

It is one of the few echinoderms that are common at both Darwin and Broome. 

Ophiotrichoides smaragdina 

Ophiothrix smaragdina Studer, 1882. “Gazelle” Oph., p. 26. 
Koehler, 1904. Mém. Soc. zool. France, vol. 17, p. 92; figs. 60-63. 

Ophiotrichoides smaragdina H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 307. 

This is one of the few echinoderms with such beautiful coloration and delicate 
grace of form that the adjective “exquisite” is no exaggeration. No other known 
brittle star exceeds it in attractiveness. It seems to be peculiar to the northwestern 
coast of Australia from Darwin, where it is common, to Lagrange Bay, Western 
Australia, where it appears to be rare. The type locality is “off northwestern 
Australia, 50 fms.” Large specimens are 9-10 mm. across the disk, with the 
slender arms some 10 times as much. The amount and shade of green on the 
upper side of the arms show considerable diversity. The amount ranges from a 
well defined narrow line on each side of the median white (rarely yellow) stripe 
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to an ill defined covering of much of the surface of the dorsal plates. The shade 
ranges from robin’s-egg blue to emerald green. The youngest specimens seen are 
all in the Ophiopteron stage, the web on the basal arm spines being very obvious. 

Ophiotrichoides liodisca 

Ophiothrix liodisca H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 273; pl. 12, 
fig. 3. 

The only Australian specimen yet taken of this interesting little brittle star is the 
holotype from Mer, Murray Islands, but in the Museum of Comparative Zodlogy 
there are a dozen specimens taken in 10o—12 fms. at Port Galera, Mindoro, Philippine 
Islands. They range from 4 to 7.5 mm. across the disk and in their structural 
features correspond well to the holotype. In color, however, there is great diversity. 
Several are light gray, the color pattern corresponding well to that of the Australian 
specimen; but the young specimens are a dull reddish brown and show little or no 
dorsal stripe, but some faint variegation on the dorsal arm plates. The large brown 
specimens are also variegated on the arms, but the color pattern of the striped form 
is more or less evident under the lens. The “Albatross” does not seem to have 
taken /iodisca during its extensive Philippine cruise, and we did not find it on the 
Australian coast in either 1929 or 1932. Apparently it is somewhat rare and local 
and probably very secretive in its habits. 

Ophiotrichoides nereidina 

Ophiura nereidina Lamarck, 1816. Anim. sans vert., vol. 2, p. 544. 
Ophiothrix nereidina Muller and Troschel, 1842. Syst. Ast., p. 115. 

Doderlein, 1896. Semon’s Oph., zm Jena Denkschr., vol. 8, p. 293; pl. 16, figs. 16, 16a. 
136 I, Chis nop, Jaen, Wome Suri, fo, me jo WE, les, 2, &, © (Colormaal)). 

Ophiotrichoides nereidina H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 306. 

This very handsome East Indian ophiuran does not seem to have reached the 
Australian coast west of Torres Strait, but on the northeastern side it has been 

taken at Mer, at Lizard Island, at Lindeman Island, and at Fraser Island on the 

Queensland coast. It is a very handsome species, with its finely banded arms (purple 
or lavender and orange, yellow, or whitish) and prettily marked disk, and reaches 
a considerable size, 15 mm. across disk, with arms more than 100 mm. long. 

Ophiotrichoides propinqua 

Ophiothrix propinqua Lyman, 1861. Proc. Boston Soc. Nat. Hist., vol. 8, p. 83. 

Koehler, 1922. Bull. roo U. S. Nat. Mus., vol. 5, p. 256; pl. 38, figs. 1, 2. 

Apparently this brittle star should be included in Ophzotrichoides, but its type of 
coloration distinguishes it easily from the other Australian species. It does not 
reach a large size, specimens 10 mm. across the disk being near the maximum. 
The variegated coloration (dull blue or purplish, whitish, and often, but not always, 
rosy or dull red) seems to be quite constant, and specimens showing such but with 
a well defined longitudinal color line on the upper surface of the arm (see Koehler, 
1930, p. 147) are almost surely some other species. At Mer, Murray Islands, 
propinqua is fairly common, but it is not known from south of that point, nor did 
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we find it at either Darwin or Broome. Koehler (1907) records one specimen from 
Shark Bay, Western Australia, but this identification is almost certainly erroneous, 
as the species is an Indo-Pacific form, not otherwise known from south of lat. 10° S. 

Ophiotrichoides hymenacantha 

Ophiothrix hymenacantha H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 431; 
fig. 128. 

This species is known from only a single specimen, which is in the South 
Australian Museum. It is recorded as from the “Great Australian Bight,’ but there 
is a possibility that it is from the northwestern coast of the continent. It is 8 mm. 
across the disk and of an almost uniformly pale grayish-white color, with the arm 
spines and mouth parts yellowish white. Of course the specimen may be more or 
less bleached, but even in that case, the absence of notable markings would be 

distinctive. The persistence of an Ophiopteron stage at the base of the arms is a 
remarkable feature. 

Ophiotrichoides pulchra 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 309 (not figured). 

The only known specimen of this species is the holotype, taken on the under 
side of a rock, at Entrance Point, Broome, Western Australia. It is 8 mm. across 

disk; arms 55-60 mm. The color in life was bright yellowish orange without lines 
or markings. The preserved specimen (dry) is yellowish with little trace of orange, 
and with a faint dusky spot, very small, on each upper arm plate. 

Ophiotrichoides irregularis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 308; fig. 25. 

It is difficult to decide whether the unique holotype of this species is simply a 
freak or is representative of a valid species. It is very similar to martensi, but the 
color of the disk is a dull purplish gray without markings, and the light gray upper 
arm plates have often a longitudinal white streak on one side or the other of the 
median line. A broken, irregular, narrow black line occurs on a considerable 

number of the dorsal arm plates, in many cases looking like a crack. The lower 
surface of the arms has a broad but ill defined median white stripe running the 
whole length of the arm. The upper arm plates are peculiar in that they are unequal 
in size and form and usually the distal margin is concave. Moreover, some are 
cracked into two or three pieces, and others have irregular, cracklike black lines. 
This very curious specimen was taken at Port Curtis, Queensland, and is in the 
Australian Museum. It is 10 mm. across disk; arms 50-60 mm. long. 

OPHIOMAZA 

Lyman, 1871. Illus. cat. Mus. Comp. Zodl., no. 6, p. 9. 

Genotype: Ophiomaza cacaotica Lyman, 1871, p. 9. 

This is a very remarkable small group of ophiurans which live symbiotically with 
or parasitic on comatulids. They grow to considerable size, and there is no indication 



234 THE ECHINODERM FAUNA OF AUSTRALIA 

that their presence hampers or injures the comatulid in any way. Of the 4 species 
which have been described, 3 occur in tropical Australia, but 1 is known from only 
a single specimen. They may be distinguished thus: 

KEY TO THE SPECIES OF OPHIOMAZA 

A. Interbrachial areas below covered by rough skin with only small 
scattered plates or none: 

Unicolor (chocolate brown), or variegated brown and white or 
cream color, or light color may predominate, sometimes very 

markedly so; interradial areas of disk covered by a single series 
of pthicks quadrilateralli plates) yay We Wuyi ean eee sents a cacaotica 

Black or blackish or olive brown, sometimes more or less prettily 
marked with olive yellow (markings may be very faint in dry 
specimens) ; interradial areas of disk covered by several series of 
long; narrows thin) platesi cp jen a aden wen tee ante ar grey ran sae ere obscura 

AA. Interbrachial areas below covered by regular pavement of smooth plates... .cataphracta 

Ophiomaza cacaotica 

Lyman, 1871. Illus. cat. Mus. Comp. Zool., no. 6, p. 9. 
Doderlein, 1896. Semon’s Oph., im Jena Denkschr., vol. 8, p. 298; pl. 17, figs. 26, 26a. 
ee Clarks 1921s chemMorresmStraitaape tion plano nstioans(Coloned))s 

This is one of the most interesting of the tropical Australian ophiurans, as it has 
become so admirably adapted to its symbiotic life with large comatulids that it is 
doubtful whether it could live separated from its partner. The curious diversity of 
coloration shows that its success in life does not depend at all on protective 
resemblance. Not only is there no correlation in color between the commensal and 
its host, but the fact that the conspicuous and bizarre black and white individuals 
grow as large as the unicolored ones indicates that concealment is not necessary for 
safety. Koehler (1895) suggested the varietal name picta for the black and white 
form, and the name may be used for convenience, but the form is in no true sense 

a variety, and the line between it and the unicolor form cannot be drawn sharply. 
Widely distributed from Zanzibar to New Caledonia, this Ophiomaza occurs on 

the tropical Australian coast presumably wherever large comatulids occur. Ac- 
cordingly, we found it at Mer but not at Darwin, and it was common at Broome. 
It has been taken as far south as Port Curtis, Queensland, and Bell (1894) records 
it from “northwestern Australia, 8-20 fms.” Full-grown specimens are 18-23 mm. 
across disk; length of arms only about 3 times as much. 

Ophiomaza obscura 

Ophiocnemis obscura Ljungman, 1867. Ofvers. K. Vetensk.Akad. Forh., vol. 23, no. 9, 

Pp. 333: 
Ophiomaza obscura Lyman, 1874. Bull. Mus. Comp. Zool., vol. 3, p. 233. 

H. L. Clark, 1921. Ech. Torres Strait, p. 116; pl. 16, fig. 2 (colored). 

This seems to be a much rarer species than the preceding, for we found only 3 
specimens at Mer in 1913 and none at any point in 1929 or 1932. Since Ljungman’s 

day, this brittle star has apparently been met with very rarely. There was no specimen 
in the Museum of Comparative Zodlogy until 1914, and evidently Lyman never saw 
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one. Koehler also, in spite of the huge East Indian collections that have passed 
through his hands, does not record obscura. Bell alone has had a specimen (or 
specimens) to study, and he merely reports (1894) Ophiomaza obscura Lyman from 
“North-west Australia” in 9 fms. We therefore lack information as to the size and 
color, whether on a comatulid or not, and locality. There are at present 4 specimens 
in the M.C.Z., for besides those collected at Mer in 1913, there is the large specimen, 
18 mm. across the disk, from the Philippine Islands recorded by me in 1921. Since 
only one of these specimens shows the ornamental markings shown in my colored 
figure, it may be inferred that, just as in cacaotica the normal coloration is uniform 

chocolate brown and individuals with light markings are exceptional variants, so 
in obscura the normal coloration is uniform deep olive brown or blackish and 
individuals with yellowish lines are exceptional. 

Ophiomaza cataphracta 

Liitkenia cataphracta Brock, 1888. Ztschr. f. wissensch. Zool., vol. 47, p. 522. 
Koehler, 1904. Mém. Soc. zool. France, vol. 17, p. 114; figs. 92, 93. 

Ophiomaza cataphracta H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 283. 

As this species is still known from the unique holotype only, there is some pos- 
sibility that Brock was right in giving it generic rank, but he could not call the 
genus Lutkenia, since that name is preoccupied by Lutkenia Duncan (1878), also 
proposed for an ophiuran, but abandoned as a synonym of Ophiopleura. Brock 
states the facts correctly, but concludes that since Duncan himself abandons the 
name, it may be used for some other group. This, of course, is not permissible under 
the International Code. 

Judging from Koehler’s figures, the holotype of cataphracta cannot be referred to 
cacaotica, for whereas the dorsal surface indicates identity, the lower surface of the 
interbrachial areas is essentially different. Were the unique specimen very small, 
this might be interpreted as a youthful condition, but the specimen is 9.5 mm. across 
the disk. The locality is given by Brock as Cape York, Queensland. 

OPHIOGYMNA 

Ljungman, 1866. Ofvers. K. Vetensk.Akad. Forh., vol. 23, no. 6, p. 163. 

Genotype: Ophiogymna elegans Ljungman, 1866, p. 163. 

Koehler (1922, pp. 281-296) has given an admirable account of this genus with 
a very valuable discussion of the component 6 species which he recognizes. All 
are East Indian, and 5 of them he found (1930) in Mortensen’s big collection, 4 
from the Kei Islands. His description of the morphological peculiarities, particularly 
of the arms, is very important. Only a single specimen of elegans has been found 
in Australian waters, and no example of any other of the known species has been 
taken, but at the Low Isles on the Barrier Reef a seventh species occurs. As yet 
the genus is not known from northern or western Australia. The two Barrier Reef 
species may be easily distinguished by their color markings alone, but there are 
important structural differences also. 

Arms irregularly spotted, or transversely imperfectly banded, or unmarked........ elegans 
Arms with distinct narrow, longitudinal white stripe on upper surface............ lineata 

16 
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Ophiogymna elegans 

Ljungman, 1866. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, p. 163. 
Koehler, 1922. Bull. 100 U. S. Nat. Mus., vol. 5, p. 281; pl. 43, figs. 3-8. 

Although this brittle star is widely distributed in the East Indies, from Hong 

Kong to the Kei Islands, it is apparently rare in Australia, for the only record is 
that of a single small specimen in the Australian Museum, dredged off Norwest 
Islet, Great Barrier Reef, Queensland. Fully grown specimens may be 9 mm. 
across the disk and the long arms may be 10-15 times the disk diameter. Koehler 
says the color in alcohol is pinkish, tending more or less toward yellow, with red 
dots on the disk, and the arms showing annulations formed of small red dots. 
In old specimens the colors are seldom conspicuous, and most large individuals 
are light-colored, more or less nearly cream white. Usually, however, rosy or red- 
violet markings can be detected with a lens. 

Ophiogymna lineata 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 320 (not figured). 

This little species is known from only 4 specimens, but it seems to be distinct 
from the other known members of the genus. The white line on the arm is an 
easily seen character. The specimens, 4 mm. or less across the disk, were taken on 
a mud and alcyonarian bottom, in 6—8 fms., west of Low Isles, Great Barrier Reef, 

Queensland. The Great Barrier Reef Expedition to the Low Isles found no 
specimens. 

OPHIOPHTHIRIUS 

Doderlein, 1898. Semon’s Oph., 7m Jena Denkschr., vol. 8, p. 486. 

Genotype: Ophiophthirius actinometrae Déoderlein, 1898, p. 486. 

The extraordinary little brittle stars to which so long a name is attached were 

discovered by Déderlein (1898) among the cirri of Comatula solaris from Torres 
Strait. Similar specimens have not been met with since. It is not impossible that 
we are dealing with very young stages of Ophiomaza, but very young examples 
of O. cacaotica (3 mm. in disk diameter) show no resemblance to Déderlein’s 
figures. 

Ophiophthirius actinometrae 

Doderlein, 1898: Semon’s Oph., 72 Jena Denkschr., vol. 8, p. 486; pl. 37, figs. 4-4q. 

Of this curious little brittle star Déderlein says there were “many specimens,” 
but as he also reports “many specimens” of Comatula solaris, we do not know 
whether there were “many specimens” of Ophiophthirius on one comatulid or not. 
If there were, the opinion that we are dealing with very young ophiurans would 
be strengthened, but the fact that Ophzophthirius is not at all like the smallest 
young Ophiomazas available, even though they are three or four times as large, is 
disconcerting. The types of Ophiophthirius were less than 1 mm. in disk diameter, 
and the arms were less than 2 mm. long, having but 7—10 joints. 
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Order CHILOPHIURIDA 

Family OPHIOCHITONIDAE 

A small group of not more than half a dozen genera, all from tropical or sub- 
tropical seas, this family is represented in Australia by only a single genus, but 
that one is common and represented on all coasts of the continent. 

OPHIONEREIS 

Lutken, 1859. Add. ad hist. Oph., pt. 2, p. 110. 

Genotype: Ophiura reticulata Say, 1825, p. 148. 

Wherever shore collecting is at all worth while on the Australian coast, north, 

south, east, or west, some representative of this genus will be found. Most of the 
species are small and several have very distinctive color markings. The presence 
of supplementary arm plates and of a single big tentacle scale are characteristic 
features of the genus. The 8 species on the Australian coasts may be distinguished 
as follows: 

KEY TO THE SPECIES OF OPHIONEREIS 

A. Oral shields and adoral plates well defined, not obscured by skin: 
B. Arms 5; interambulacral areas below scale-covered, or at least not 

sharply set off from upper surface of disk: 

C. Margins of genital slits, at least near oral shield, with spinelets 

or rounded teeth: 

D. Supplementary upper arm plates conspicuous; no longi- 

tudinal dark line on arms: 

Arm spines 4 at base of arm; interbrachial areas adjoining 

oral shield more or less free of scales but -with spine- 

lets like those on margin of genital slits; inner end 

Omoralusiiel dibluntandsround calpain y renner re schayert 

Arm spines 3 only; interbrachial areas with scales usually 
quite up to end of oral shield; marginal papillae on 

genital slits rounded, rather granuliform; inner end 

Ot Call Soraicl wave OP HEIs MOMWNKAC!. 5.6 o000cn0000000000K008 porrecta 

DD. Supplementary upper arm plates small and obscure; con- 

spicuous longitudinal dark line on upper side of each 

EN TOGY! f \slidptavs Aree ots arch ee ReOReT RIC eA ON oda ve oe lineata 

CC. Margin of genital slits smooth or slightly wrinkled, with no 

spinelets or papillae: 
Disk reticulated; conspicuous dark brown mark (often more 

or less Y-shaped) on disk at base of each arm, usually 

INC Gino cd tallies nicl swear in Maw ey Ee aN Ts Oar nN Us ancl ig stigma 

Coloration wares! lowe MATER BS BOGWE. oon cccosscaccceuceeacouncddodlec dubia 

1B, AIS 68 merorconall amen loclowy malkel. oc o5cdcoccouendcocvcvvoneudcus hexactis 

AA. Oral shields and adoral plates more or less obscured by thick skin: 

Oral shields white, obvious but otherwise with indistinct boundaries; 

center of disk usually with blotch of dark red-brown or 

[OU RONUNES OF FOI OVKS Sil ee sc aihe sore oes maaresats aft Wa fl ME a ng semom 
Oral shields quite obscured; disk irregularly, coarsely reticulated.............. tigris 
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Ophionereis schayeri 

Ophiolepis schayert Muller and Troschel, 1844. Arch. f. Naturgesch., vol. 10, no. 1, p. 182. 
Ophionereis schayeri Lutken, 1859. Add. ad hist. Oph., pt. 2, p. 110. 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 289; pl. 13, figs. 1, 2. 

This is one of the common brittle stars of southern Australia and one of the 
largest species in the genus. Full-grown specimens have the disk 20-25 mm. 
across and the arms 5 or 6 times that. The disk is generally gray or grayish brown, 
sometimes very light but often quite dark, seldom conspicuously marked. The 
arms are commonly darker than the disk and are usually conspicuously cross- 
banded. Specimens from Port Jackson have, in life, a decidedly reddish cast and 
look quite different from the grayer specimens of the west coast; but in preserved 
material the reddish tinge is not retained. The range of schayeri is from the 
Abrolhos Islands and Dongarra on the western coast, south to Bunbury and Bunkers 
Bay, thence eastward to Tasmania and New South Wales, and northward only 
to Long Reef at Colloroy. It, or a closely related species, fasciata Hutton, occurs 
in New Zealand, but oddly enough neither has been found at Lord Howe Island. 
For a discussion of the relation between the Australian and New Zealand forms, 

see Mortensen, 1924, pages 164-168, and H. L. Clark, 1928, pages 435-436. In 
1938 (p. 321) I inadvertently referred to the occurrence of schayeri in New Zealand, 
but the identity of the Australian and New Zealand forms is still open to debate. 

Ophionereis porrecta 

Lyman, 1860. Proc. Boston Soc. Nat. Hist., vol. 7, p. 260. 
lal, 1G, Oki, row, Ien, Wores Samant, jo. wiz pl ma, ies, © (oloneel))s oll, 23, ties, B 2 

Apparently this handsome brittle star reaches the Australian region only at its 
northeast corner, the Murray Islands, where it is fairly common.’ For a discussion 
of its occurrence there and the peculiarities of its known distribution, see H. L. 
Clark, 1921. It is not quite so large as schayeri, as the maximum disk diameter 
would seem to be about 15 mm. The colors are brighter than in the southern 
species, having more yellow and less gray in their composition. 

Ophionereis lineata,” sp. nov. 

Disk not very flat, but more or less convex, about 8.5 mm. in diameter, covered 
by a coat of rather coarse scales, 3 or 4 to a millimeter; a centrodorsal plate is 
evident, and 4 of the radial plates, about the same size, can also be made out, but 

there are at least 3 other plates equally large and not symmetrically arranged. 
Otherwise, largest scales are near radial shields and along disk margin, smallest 
are in interradii near center of disk. Radial shields small, but evident, about 

twice as large as largest scales; they are widely separated by several coarse scales. 
Upper arm plates about twice as wide as long, distal margin nearly straight, 
distinctly longer than proximal; all four corners rounded, but distal ones only 
slightly so, proximal decidedly. Supplementary upper arm plates very small and 
difficult to make out, as they are not well set off from upper ends of side arm plates. 

1 The record of specimens from the Abrolhos Islands (H. L. Clark, 1923@) is an error, since 

those specimens are undoubtedly schayert. 

2 lineatus = marked with a line, in reference to the conspicuous coloration of the arms. 
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Interbrachial areas below thickly covered, clear to oral shields, by scales similar 
to those of dorsal surface. Edges of genital slits with small, crowded but distinct, 
rounded papillae. Under arm plates quadrilateral or somewhat bell-shaped, distal 
margin slightly convex, its length equal to that of plate; lateral margins markedly 
concave; proximal margin nearly straight but its lateral corners slightly rounded; 
plates broadly in contact throughout arm length. Arm spines 3, thick and blunt, 
middle one distinctly longest and evidently longer than arm segment. Tentacle 
scale single, large, nearly circular but tending to be longer than wide. Oral shields 
rounded pentagonal, longer than wide, inner end rounded, distal (except of 
madreporite) pointed. Adoral plates relatively small, somewhat triangular, lying 
wholly at side of oral shields, but their outer corners in contact with first under arm 
plate, which is much smaller than they are. Oral papillae 5 on each side, closely 
set, next to outermost largest. 

Color of dry specimen: disk grayish white, speckled and mottled with darker, 
purplish gray; upper arm plates similar grayish white with very minute dusky 
spots, scarcely visible without lens; about every fifth (third to seventh) plate has 
large blotch or spot on one side or the other of deep dull purple (or purplish gray); 
very few plates have both sides dark; the arrangement gives the arms the 
appearance of very imperfect cross-banding. Along entire length of arm is a 
conspicuous broad line (14 mm. wide) of very dark purplish gray, crossing upper 
arm plates in middle; briefly, this most striking feature of the coloration would be 
described as “‘a broad, nearly black line along middle of upper side of each arm.” 
Arm spines yellowish white, and mouth parts similar but less yellow. Under arm 
plates whitish with many minute speckles and a very few scattered blotches of 
dark purplish gray. 

Holotype: M.C.Z. no. 5829, from Lindeman Island, Great Barrier Reef, Queens- 
land; Melbourne Ward, collector. 

This very distinct and unmistakable Ophionereis warrants description and 
inclusion here in spite of the intention that no “new species” were to be described 
in this volume. No figure is necessary, for the general appearance is obviously 
that of an Ophionereis and the very small supplementary plates confirm this; the 
coloration is unusually distinctive. Apparently it is most closely related to porrecta. 

Ophionereis stigma 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 325 (not figured). 

This small, secretive species occurs under rocks near low-water mark at Broome, 
at False Cape Bossut, and at Cape Leveque, but we did not find it east thereof. 
At both Entrance and Gantheaume points, Broome, it occurred with O. semoni, 

but the distinctive coloring made it easy to separate the two. The “stigmata” on 
the disk of the present species form a very useful recognition mark. The largest 
specimen found had the disk 7 mm. across, but few were over 5 mm.; arms 7 or 8 
times as much. 

Ophionereis dubia 

Ophiolepis dubia Muller and Troschel, 1842. Syst. Ast., p. 94. 
Savigny, 1809. Descr. de ’Egypte (Audouin), Rayonnes, pl. 1, figs. 3!-32°. 

Ophionereis dubia Lyman, 1865. Illus. cat. Mus. Comp. Zool., no. 1, p. 149. 
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It is very doubtful whether this species occurs in Australian waters. Bell (1884) 
records it as having been taken by the “Alert” at four stations, but since he gives 
no information about the specimens, one may properly believe that they were in 
reality semoni. The same is true of his record (1894) from Holothuria Bank, 
Western Australia, 8-36 fms. Koehler records dubia from the Aru and Kei islands 
(19102) as well as from Singapore and other East Indian points (1930). He also 
records (19074) 1 specimen from Shark Bay, Western Australia, and it is on the 
strength of that record that the species is admitted here. Koehler was a far more 
careful and reliable worker than Bell, but in 1907 he had had little experience as 
compared with what he acquired in the following twenty years. It is therefore 
quite possible that his Shark Bay Ophionereis was really semon1, which is common 
at Broome and would be more likely to occur in Shark Bay than would dubia. The 
latter species is appropriately named, for its status is more unsatisfactory than that 
of any other member of the genus. Of the specimens catalogued as dubia in the 
Museum of Comparative Zoology, not one is full grown; the largest is but 5 mm. 
across the disk. They show much diversity of color, but lack papillae on the 
margin of the genital slits and have no skin obscuring the oral shields. They 
come from the Red Sea, East Africa, the Maldives, Japan, and the Philippines. 
No Australian specimens are similar. Australian specimens formerly catalogued as 
dubia have proved to be semoni, and it seems very probable that all the Australian 
records really refer to Doderlein’s Torres Strait species. 

Ophionereis hexactis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 324 (not figured). 

This, the smallest member of the genus, is an endemic Australian species, known 

as yet only from Darwin and Lord Howe Island, but probably present through all 
the Barrier Reef region. It is so small (4 mm. or less across the disk) and delicate 
that it would be very easily overlooked in the course of ordinary shore collecting. 
The arms are white and threadlike and extremely fragile. They may have 9 or 10 
narrow dark cross-bands. The disk is gray or brown. The number of arms is 
constantly 6, and none of the specimens seen show any evidence of schizogony. 

Ophionereis semoni 

Ophiotriton semoni Déoderlein, 1896. Semon’s Oph., zz Jena Denkschr., vol. 8, p. 288; 
pl. 15, figs. 8, 8a. 

Ophionereis semoni Koehler, 1905. “Siboga” oph. litt., p. 54. 

Semon collected this little brittle star first, and Doderlein was so impressed with 
the apparent lack of scales in the skin of the disk that he made it the type of a 
new genus. Subsequent collecting and study has led to the general adoption of 
Koehler’s (1905) view that no sharp line can be drawn separating it from 
Ophionereis. The discovery of other closely related species indicates, nevertheless, 
the possibility that Ophiotriton may be someday a useful generic name. For the 
present, however, Ophionereis well accommodates these little secretive ophiurans. 

The range of semoni would seem to be the tropical coast of Australia from 
Broome eastward to Darwin and thence eastward and southward to Lindeman 
Island on the Barrier Reef. It also seems to be common on the South Australian 
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coast, though it is not known from the Peronian Province (see p. 468). All the 
specimens which I recorded in 1915 from Torres Strait and Queensland as dubia 
prove to be semoni (see H. L. Clark, 1921). On the coast of Western Australia, 
it has been taken at Dongarra and even as far south as Point Peron. As stated 
above, the Ophionereis from Shark Bay recorded by Koehler (1907a@) as dubia was 
probably semoni. ‘The largest specimen reported has the disk 9 mm. in diameter, 
but 7 mm. is the normal maximum. There is considerable diversity in the arm 
bands and disk markings, but the white oral shields seem to be a very constant 
feature. 

The 2 specimens from the west coast, south of Shark Bay, are very different in 
color from each other and from typical semoni. As each, however, has the oral 
shields white, it seems best to consider them merely as varieties. The one from 
Dongarra has the disk chocolate brown with a few small whitish spots, and the 
interradial areas below dusky brown, each with 8-10 rounded, whitish spots. In 
reference to this brown coloring, the specimen is known as O. semoni var. badia 
(H. L. Clark, 1938, p. 324). The other semoni from the west coast was taken at 
Point Peron, south of Fremantle, and is even more deeply colored. The ground 
color of the disk both above and below is black (hence the varietal name nigra 
H. L. Clark, 1938, p. 323), but there are many spots and blotches of white or 
yellowish, making a very unusual and quite handsome brittle star. The further 

collecting of semoni on both the western and southern coasts of Australia should 
prove very interesting. ; 

Ophionereis tigris 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 327. 

The Barrier Reef area has produced at Norwest Islet, Queensland, a striking 
offshoot from semoni even more bizarre than the two varieties just mentioned. In 
this case, however, a structural change justifies the recognition of a new species. 
The skin of the oral region is so thick as to conceal the plates, and not even the 
oral shields are distinguishable. The pale yellow disk, irregularly reticulated with 
purplish brown, and the distinctly banded whitish and purple-brown arms are 
very characteristic. Only a single specimen (not quite 5 mm. across disk) is known. 

Family OPHIOCOMIDAE 

This is perhaps the most striking group of brittle stars on the eastern coast of 
Australia, particularly at the northern end of the Barrier Reef, where 16 species 
are found. Their generally large size, their usually conspicuous coloration, their 
shallow-water habitat, and their unusually great activity (with few exceptions) 
when alarmed combine to attract the attention of all sorts of collectors. But else- 
where in Australia only a few species occur. At Lord Howe Island, which has 
practically a depauperate Barrier Reef fauna, 5 species of Ophiocoma are found, 
all of them occurring also at the Murray Islands. On the southern coast of the 
continent only 2 species occur, both Ophiocomas. In the Perth region, 3 other 
Ophiocomas join these, but farther north even Ophiocomas become rare, for at 
Broome we found none, either in 1929 or in 1932. At Cape Leveque we found 

Ophiocoma parva, which also occurs at Rottnest Island, Western Australia, and at 
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Lord Howe Island, New South Wales. In 1907, Koehler reported three Ophiocomas 
from Shark Bay, but the identifications seem open to serious question. It is possible 
and perhaps probable that his specimens listed as brevipes are insularia var. variegata, 
which occurs at the Abrolhos Islands; his single small scolopendrina is probably a 
parva, and his wendtiu is apparently occidentalis. Further collecting in Shark Bay 
is essential to the correct understanding of his identifications. Aside from these 
few species of Ophiocoma, the only members of the family occurring anywhere 
on the Western Australian coast are the very widely distributed Indo-Pacific 
Ophiarthrum elegans, taken at Augustus and Champagny islands in the far north 
by Beresford E. Bardwell in 1933, and the apparently endemic and very rare 
Ophiomastix notabilis, the only known specimen of which was taken by us at 
Cape Leveque in 1929. Of the 5 genera known in the family, only 3 occur in 
Australia, and these are easily distinguished by means of the following key. A 
complete revision of the entire family as it was known in 1920, with keys and 
synonymy for all genera and species (except Ophiopsila, which does not occur in 
Australia, although found among the Kei Islands), was published in H. L. Clark, 
1g21. 

KrEY TO THE GENERA OF OPHIOCOMIDAE 

A. Disk covered with scales bearing either granules or spinelets or both: 
Disk closely covered with granules, but interbrachial areas below 

Obtem (bare fees Aha Gosh Cee eNO) SiR RL 7 CER OC rn ela nea oe EN Ophiocoma 
Disk covered with scattered spinelets, sometimes with granules also... .Ophiomastix 

AA. Disk covered with smooth, naked skin, without either granules or 
SPINELSES. have Gaia. manent aidan gO Haney Ie cay Neier ett ee ne ae as ES Ophiarthrum 

OPHIOCOMA 

L. Agassiz, 1835a. Mem. Soc. sci. nat. Neuchatel, vol. 1, p. 192. 

Genotype: Ophiura echinata Lamarck, 1816, vol. 2, p. 543. 

This genus of fine, usually big brittle stars is well represented in Australia by 
no fewer than 11 species, which have a rather characteristic facies but are well 
distinguished by various structural features, usually associated with some fairly 
definite color shades or markings, as shown in the following key: 

KEY TO THE SPECIES OF OPHIOCOMA 

A. Disk granules nearly or quite spherical and of more or less uniform 

SIZe: 

B. Disk granulation coarse, 9-64 granules per sq. mm., covering only 

part of oral interbrachial areas: 
C. Tentacle scales 2 (distally there may be but 1): 

D. Disk granulation coarse, 9-36 granules per sq. mm.: 

Coloration variegated; under arm plates, at least proxi- 

Tivallyamvyitina OLesOTll es Smits henner een ae scolopendrina 
Coloration nearly or quite uniformly black or very dark....... erinaceus 

DD. Disk granulation finer, 36-64 per sq. mm.: 

E. About 49-64 granules per sq. mm.; adoral plates small; 
disk deep brown beautifully marked with yellow............. pica 
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EE. About 30-48 granules per sq. mm.; adoral plates big; no 
yellow: 

Arm spines not banded; under side of arm with broad 
ECU WAMIWE SEMIS. sss 56000 ovo vcaanensucovcsan. canaliculata 

Arm spines beautifully banded; under arm plates 
prettily marked with various shades of purplish 
or loronmmisn ail WOM. os 555 00cc9000cescv0c0vuac0asn. pulchra 

CC. Tentacle scale single (often 2 on first 6-8 arm segments) : 
Coloration rich brownish black; side arm plates with shagreen- 

like surface in marked contrast with smooth under arm 
JOE YTES SNS cera iis ost, Aca 8 eS ce LARS nc lane at eT Aner rea ee eee aS schoenleiniu 

Coloration chocolate brown or deep claret red (in life), more 
or less variegated with whitish; side arm plates not with 
A naearsembles) QUIRES. oye dele sudan s asme bo daean roa nme umes s occidentalis 

BB. Disk granulation finer, 64-100 per sq. mm., covering interbrachial 
areas below clear to oral shield; tentacle scales 2: 

F. Prevailing coloration green or greenish and white or pale 
yellowish in life (green shades may be lost on preservation) ....... brevipes 

FF. Prevailing coloration dark (gray, brown, or black) marked or 
variegated with white: 

Disk handsomely marked with large, white-encircled dark 
brown spots; arms conspicuously and regularly cross- 
[BASIYG Kee | hake A IU as tae a Bea ea ale eee delicata 

ING tarasia DOV CHE Ne ire te en eee na’ hey ek Ce oN iy ALi insularia var. 

variegata 

AA. Disk granules, at least near disk margin, higher than thick, becoming 
Fomine anms wmswallky Os tentacle Seale SMAI. ...0500000805003000600000" parva 

Ophiocoma scolopendrina 

Ophiura scolopendrina Lamarck, 1816. Anim. sans vert., vol. 2, p. 544. 
Ophiocoma scolopendrina Muller and Troschel, 1842. Syst. Ast., p. 101. 

H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 293; pl. 14, figs. 10, II. 

This large Ophiocoma has an extended range in the Indo-Pacific region, from 
East Africa to Hawaii and the Paumotu Islands. It apparently enters the Australian 
fauna only at the northern end of the Great Barrier. Bell’s record (1884) from 
Port Molle, Queensland, is suspect—he gives no data—but the Barrier Reef 
Expedition found it at the Low Isles and it is very common at the Murray Islands. 
It has not been found west of there on the Australian coast, Koehler’s report (19072) 
of a single small specimen from Shark Bay being (as already stated) probably 
based on a 5-rayed example of parva. My record (1909) from Lord Howe Island 
was based on confusion with erinaceus. In size scolopendrina is one of the largest 
species, and in color one of the dullest. Adults have the disk 25-30 mm. in 
diameter, with the long arms sometimes 7—8 times as much. But there is con- 
siderable diversity in arm length, for it is not unusual to find individuals with 
arms only 5-6 times the disk diameter. The coloration is always dull, dark gray 
or dark brown, rarely quite black, more or less tinged or variegated with whitish 
or yellowish. Evidence of light coloration may be quite lacking on the upper 
surface, but is apparently always to be found around the mouth and on the basal 
under arm plates. For an account of habitat and habits see H. L. Clark, 1921, 
pages 125-126. 
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Ophiocoma erinaceus 

Muller and Troschel, 1842. Syst. Ast., p. 98. 
H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 291; pl. 15, figs. 5, 6. 

This species has been so frequently confused with the preceding that the limits 
of its range in the Indo-Pacific area are unknown. In Australia, it is very common 
at the Murray Islands and at Lord Howe Island, but there are no records between 
these two points or elsewhere in Australia. It reaches a disk diameter of 28 mm. 
and the arms are commonly about 5 times as much. The absence of white or very 
light shades in the coloration, even on the lower surface, is a distinguishing 
feature. It is a more active species than scolopendrina and often lives among the 
dead or dying branches of coral colonies. 

Ophiocoma pica 

Muller and Troschel, 1842. Syst. Ast., p. rot. 
H. L. Clark, 1921. Ech. Torres Strait, p. 127; pl. 13, fig. 8 (colored). 

As with the preceding species, the Australian records for this beautiful brittle 
star, although the general range is from Zanzibar to Hawaii, are confined to the 
Murray Islands and Lord Howe. It is not abundant at either place, but its apparent 
scarcity is probably due to its very secretive habits, living as it does in the crannies 
of large coral heads and colonies where it is difficult to reach. The handsome 
brown and yellow livery is very striking and distinctive, especially in big specimens, 
which may be 25-26 mm. across the disk. The arms, however, are only 3-4 times 
as much, which is unusually short for an Ophiocoma. 

Ophiocoma canaliculata 

Lutken, 1869. Add. ad hist. Oph., pt. 3, vol. 17, pp. 46, 99. 
Koehler, 1904. Mém. Soc. zool. France, vol. 17, p. 75; figs. 30-32. 
H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 4373 figs. 1304, b. 

An endemic species, this is one of the most characteristic brittle stars of temperate 
Australia. It ranges from Shell Harbor, New South Wales, to Rottnest Island, 

Western Australia, but has not yet been reported from Tasmania. It is not a large 
species, the maximum disk diameter being 21 mm. The arms are relatively short, 
scarcely equal to 4 times the disk and often little more than 3. In color there is 
great diversity, but most dried specimens are a dingy brown, sometimes very dark, 
or have a definite reddish cast, sometimes very pale. The white stripe on the 
under side of the arm is distinctive, but is usually most evident on the basal half 
of the arm and in large specimens may be indistinct even there. In life, the 
specimens from the west coast are very much lighter (pale olive or light brown) 
than those from the east (very dark, with a reddish or reddish-purple tint), but 
do not seem to differ otherwise. Occasionally, small specimens have the distal part 
of the arms cross-banded with white, but this seems to be unusual. The arm spines 
are never cross-banded. 

Ophiocoma pulchra 

Ophiocoma canaliculata var. pulchra H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, 
p. 439; figs. 1314, D. 



ANNOTATED LIST: OPHIUROIDEA 245 

Ophiocoma punctata Koehler, 1930. Vidensk. Medd., vol. 89, p. 205; pl. 14, figs. 2-5. 
Ophiocoma pulchra H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 333. 

The above references give all the data at present available concerning this pretty 
species. Koehler’s specimens were collected by Mortensen in Port Jackson. Mine 
came from Long Reef, Colloroy, New South Wales (above Port Jackson), and from 
Shell Harbor (below Port Jackson), and also from South Australia (Spencer and 
St. Vincent gulfs) and Western Australia (Bunkers Bay). The range thus coincides 
with that of canaliculata, and the two species occur together at Shell Harbor and 
at Bunkers Bay. They are of about the same size, though 18 mm. across the disk 
is the maximum for pulchra so far as is now known. The ground color in the 
two species is not constantly different, for although my specimens of pulchra are 
lighter or else much redder than canaliculata, some of Mortensen’s were very dark. 
So too with reference to the minute speckling with light granules on which 
Koehler based his name punctata. In the dark-colored individuals this shows up 
well, but in light-colored ones it is far from obvious. On the whole, the handsome 
cross-banding of the spines and the variegated under arm plates are the most 
obvious and constant characters shown by pulchra. The fact that the two species 
may be found in the same places and have the character of the arm spines and 
other morphological features essentially the same makes the actual relationship of 
the two forms still an open question. 

Ophiocoma schoenleinii 

Miller and Troschel, 1842. Syst. Ast., p. 99. 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 293; pl. 15, figs. 1, 2. 

Little has been added to our knowledge of this species since my discussion of 
its status in 1921 (p. 128) and 1938 (p. 336). We did not meet with it either in 
1929 or in 1932. Paradice took 2 specimens at High Island, Frankland Group, in 
1924, and Melbourne Ward has sent a specimen to the Museum of Comparative 
Zoology from Lindeman Island, just north of Mackay, Queensland—the farthest 
south for this Ophiocoma. It is somewhat smaller than erimaceus, the largest 
specimens noted being 20-22 mm. across the disk. The arms are some 4 or 5 
times the disk diameter. The color is uniformly black, though at the very tips of 
the arms narrow, white bands may be present. 

Ophiocoma occidentalis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 334; pl. 25, fig. 1. 

No further data concerning this species have been obtained since the original 
description was published. It is a large species (26 mm. across disk), with short, 
stout arms, and the color in life, deep red, is very distinctive. So far as is yet known, 
occidentalis is endemic to Western Australia, in the vicinity of Fremantle; Rottnest 

Island and Point Peron are the only well authenticated localities. Probably the 4 
specimens from Shark Bay which Koehler (19072) listed as Ophiocoma wendtu are 
really occidentalis, but as he says nothing about arm spines or color, we cannot 
know. 

Ophiocoma brevipes 

Peters, 1851. Monatsber. K. preuss. Akad. Wissensch., p. 465. 
Isl I, Clark, tear, lien, Tomes Surat, oO, wa98 fol, we, iow, % (Goloael)s OL sa; ita, 2) An 
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The light coloration (green or greenish yellow or light yellowish brown, more 
or less variegated with white or whitish) is the distinguishing feature of this rather 
short-armed species. The photographic figure (pl. 34, fig. 3) given in my Torres 
Strait Report (1921) indicates a nearly black disk, but the actual color, both in 
life and now as a dried specimen, is a light brown. The secretive habits of 
brevipes, particularly the drawing in of the arms and folding them closely around 
the body as the animal hides in some hole or cranny among corals or coralline 
algae, are very characteristic (see H. L. Clark, 1938, p. 328). Adult specimens 
are 15-18 mm. across the disk, with arms appreciably less than 5 times the disk 
diameter. The range of the species is not clearly defined, but apparently includes 
the whole Indo-Pacific area. In Australia, it is found at the Murray Islands and 
Lord Howe, but has rarely been taken at intermediate points, the only record 
being from Green Island, near Cairns, Queensland. 

Ophiocoma delicata 

H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 7, p. 206; pl. 1, figs. 1-3. 

Nothing is known further of this handsome little brittle star than is recorded 
in the original publication. The holotype was 9 mm. across the disk and the 
long, slender arms were about 60 mm. in length. The handsome coloration, light 

brown, dark brown, and white, curiously variegated, is unique in the genus. The 
2 known specimens were taken by the Great Barrier Reef Expedition at their 
stations XIV and XVII, in 19 fms. on Halimeda bottom, in the vicinity of Lizard 

Island, northern Queensland. 

Ophiocoma insularia yar. variegata 

Ophiocoma insularia Lyman, 1861. Proc. Boston Soc. Nat. Hist., vol. 8, p. 80. 

Ophiocoma variegata E. A. Smith, 1876a. Ann. Mag. Nat. Hist., ser. 4, vol. 18, p. 39. 

1879. Philos. Trans., vol. 168, p. 565; pl. 1, figs. 2—2c. 
Ophiocoma brevipes var. variegata H. L. Clark, 1921. Ech. Torres Strait, p. 130. 

Ophiocoma insularia var. variegata H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, 
p- 330. 

The status of the various forms of Ophiocoma to which the names brevipes, 

brevispinosa, insularia, ternispina, dentata (of Liutken, not of Miller and Troschel), 
marmorata, tenuispina, longispina, and déderleim have been applied is still open 
to discussion. That brevipes and brevispinosa refer to the same species admits of 
little doubt, and that it is distinct from the form called variegata by E. A. Smith 
was demonstrated to me by collecting at Lord Howe Island. But what the inter- 
relationships of the other 7 forms are is not as yet clear. Since Lyman’s name 
insularia has many years’ precedence over any of the others, it must be used for 
the form (or forms) occurring at the Hawaiian Islands, but whether variegata is 
constantly distinguishable is still very doubtful. Typical zmsularia does not occur 
in Australia, but variegata certainly does. Von Martens’ ternispina appears to be 
identical with zmsularia, but the coloration of the arms suggests variegata. ‘There 
is little doubt that Marktanner-Turneretscher’s marmorata is based on a half- 
grown brevipes. Obviously de Loriol’s tenuispina is a typographical error for 
ternispina. As for Liutken’s dentata and de Loriol’s déderleini, they are easily 
recognized but seem to be unquestionably mere color forms of variegata. The 
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possible connection of these and similar color forms with sex is a point that 
deserves but has never received careful investigation. At present it seems best to 
restrict the name imsularia to unicolored specimens and use the term “variety 
variegata’ for all the forms which have disk and arms in any way mottled, spotted, 
or marked with lighter or darker shades. With this understanding, we find that 
insularia s.s. has not yet been taken in Australia, but var. variegata is well known 
from Lord Howe Island and from several islands at the northern end of the 
Barrier Reef. Dakin found it at the Abrolhos Islands (see H. L. Clark, 19232), 
which makes it seem likely that Koehler’s (1907@) record of brevipes from 
Shark Bay probably rests on specimens of variegata. It is difficult to account for 
the fact that tropical species seemingly absent from the Broome region occur at 
the Abrolhos, but more intensive collecting in Shark Bay, near Northwest Cape, 

and in the Dampier Archipelago will probably throw much light on the problem. 
Large specimens of variegata measure up to 34 mm. across the disk. The arms 

are 4—6 times as much. The diversity of color is very great. See H. L. Clark, 1921, 
page 130; 1938, page 330. 

Ophiocoma parva 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 292; pl. 14, figs. 8, 9. 
TODIEMMECh MOLES [Othaite pyln32s iplaerayetes 4(colored)) 

This little species is a puzzle. None larger than 7 mm. across the disk have 
been found, and nearly all of those found at Lord Howe Island were undergoing 
autotomy, whereas at Mer this was not so evident. The colors in life are green and 
brown at Mer, but at Lord Howe there was little trace of green. Preserved material 
is yellow-brown with more or less evident banding of the arms. That parva is the 
young of some larger species seems very probable, but there is no clue as yet to 
the adult. At Mer and Lord Howe Island, this small Ophiocoma is common. It 
seems to be rare elsewhere, for only a single specimen was found at Port Essington, 
only 2 at Cape Leveque, and only 6 at Rottnest Island. A. H. Clark (1939) has 
proposed to make parva a member of a genus Ophiocomella, but in: my opinion 

this genus is made up wholly of young Ophiocomas and has no validity. 

OPHIOMASTIX 

Muller and Troschel, 1842. Syst. Ast., pp. 84, 107. 

Genotype: Ophiura annulosa Lamarck, 1816, vol. 2, p. 543. 

This is the finest group of ophiurans at the Murray Islands, and its practical 
absence west of Torres Strait or south of Ellison Reef, Queensland, adds interest 
to the remarkable occurrence of no fewer than 7 species at Mer. Their large size, 
fine colors, and notable activity make them an unusually interesting group. More- 
over, their constancy in color as well as in structural features makes them easy to 
identify even when young, and puzzling specimens are rare. Besides the species 
found at Mer, a single specimen of a species hitherto known only from the 
Paumotus was taken by the Great Barrier Reef Expedition near Lizard Island, and 
we found at Cape Leveque, Western Australia, a single specimen of a well marked 
new species. These 9g Australian species are to be distinguished as follows: 
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KEY To THE SPECIES OF OPHIOMASTIX 

A. Tentacle scales present: 
B. Disk covered with granules some of which are elongated into spine- 

lets; arms relatively short, about 5 times disk diameter: 

Tentacle scale single, except on basal pores; colors black (dark 
ereny)) eoral HAowtTe (WWI), 450 clccbsvcdsacsosceccscccucscuevcces asperula 

Tentacle scales 2; color in life uniformly deep red; preserved 
SPECIMIENSHOKAN C GRCO OAS ee eee tear a mixta 

BB. Disk bare but with more or less numerous scattered spinelets and 
sometimes a few coarse granules: 

C. Tentacle scales 2: 
D. Arms long, 7-12 times disk diameter: 

Disk spines rather blunt, not acicular, white usually more 
Orslessiclearlyabandedawathudarkebrowne hee ee annulosa 

Disk spines more or less acicular, unicolor, never banded; 

generalucolorationgolacksandudankayell over eee janualis 
DD. Arms short, about 5 times disk diameter: 

Upper arm plates broadly fan-shaped, distal half and 
distal half of side arm plates white or whitish; proxi- 
Tia WnalhViesiny CinyarG a kalo ,@ WT) eee ee caryophyllata 

Upper arm plates broadly diamond-shaped (twice as 
wide as long), uniformly light gray or fawn color, 
in marked contrast with dark side arm plates............ corallicola 

CC. Tentacle scale single, except often on basal pores: 
Arm spines 4, sometimes 5, often only 3; colors, black and 

00M ee een ae nee EEN aM MES EU RD ine Os ati Ul we Oecly'a o-oo ci ier notabilis 
Arm spines alternating 3 and 2; color, dull olive brown, with 

distal part of arms banded with dirty whitish................ bispinosa 
AA. Tentacle scales wanting; no granules, but some scattered spinelets on 

disks anmuspiies a. aind fot ene eye gor area ee nt ee See Ot eee eae flaccida 

Ophiomastix asperula 

Lutken, 1869. Add. ad hist. Oph., pt. 3, p. 43. 
Doderlein, 1896. Semon’s Oph., 7m Jena Denkschr., vol. 8, p. 290; pl. 15, figs. 9, 9a. 
Koehler, 1905. “Siboga” oph. litt., p. 66; pl. 6, figs. 11, 12. 
lab Ib, Cleid, iopr, len, Woares Sette, jo eye fol, mA, five, m (@oloneel)), 

This is a large species, and beautiful, though the colors are dark gray, black, and 
white. The disk may be 20 mm. across and the arms about 90 mm. long. Few 
specimens have ever been taken. The “Albatross” did not find it in her Philippine 
collecting, the “Siboga” met with it but once, and Mortensen took but 1 specimen. 
The type locality is Fiji, and it is known from Amboina. We took but 3 specimens 
at Mer, all under coral fragments on the southeastern reef flat. 

Ophiomastix mixta 

ILiidigain, aifs{oo), AANall; aral lost, Opn, fe 2 jo AZ 
Matsumoto, 1917. Japan. Oph., p. 348; figs. 97a-c. 
H. L. Clark, 1921. Ech. Torres Strait, p. 135; pl. 14, fig. 2 (colored). 

The type localities for this interesting and somewhat aberrant species are Fiji 
and Samoa. It is apparently common at Misaki, Japan, and at Amboina. The 
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“Albatross” found but 1 small specimen in the Philippines, and Mortensen did not 
meet with it. It is fairly common at Mer, and Paradice collected a specimen on the 
reef flat at High Island, Frankland Group, Queensland. There are no other 
Australian records. Large specimens are 15-28 mm. across the disk, but the arms 
are short, about 5 times the disk diameter. The beautiful deep red color is 
extremely fugacious, and all efforts to retain it were completely futile. Preserved 
specimens are yellowish, pale brownish, or white. 

Ophiomastix annulosa 

Ophiura annulosa Lamarck, 1816. Anim. sans vert., vol. 2, p. 543. 
Ophiomastix annulosa Muller and Troschel, 1842. Syst. Ast., p. 107. 

Déderlein, 1896. Semon’s Oph., im Jena Denkschr., vol. 8, p. 289; pl. 16, fig. 11. 
H. L. Clark, 1921. Ech. Torres Strait, p. 135; pl. 14, fig. 6 (colored). 

One of the largest and commonest members of the genus, annulosa occurs 
throughout the East Indian region from Ceylon to the Loyalty Islands and north- 
ward to the Ryukyu Islands. On the Australian coast it has been taken as far 
south as Ellison Reef, Queensland. Full-grown specimens may be 30 mm. across 
the disk and have arms 250 mm. long. The red, black, and white coloring is 
distinctive, but several more or less albino specimens were found at Mer. It is a 
very active brittle star and moves rapidly from one shelter to another when pursued. 

Ophiomastix janualis 

Lyman, 1871. Illus. cat. Mus. Comp. Zodl., no. 6, p. 14; pl. 1, figs. 13, 14. 
lal, Il, Clamk, nopr, len, Woes Sarit, jo, 1x69 fol, wy ie, S (Eolozeel)). 

This is certainly one of the finest and most striking of brittle stars. Its large size, 
long arms, attractive colors, and great activity make it the royal prince of ophiurans 
on the reef flat at Mer. Strangely enough, not only is it unknown from any other 
place in Australia, but even though specimens are in the Museum of Comparative 
Zoology from the Philippines, neither the “Siboga” nor the “Albatross” nor 
Mortensen met with janualis anywhere in the East Indian region. It reaches a 
disk diameter of 28 mm., and the long, attenuate arms may be 10 times as much. 

The deep yellow markings on the brownish-black ground color make a handsome 
livery in the brilliant sunlight on the broad reef flat, east of Mer. The graceful 
but vigorous arm movements make the capture of an uninjured specimen something 
of a feat. 

Ophiomastix caryophyllata 

Lutken, 1869. Add. ad hist. Oph., pt. 3, p. 43. 
Doderlein, 1896. Semon’s Oph., in Jena Denkschr., vol. 8, p. 290; pl. 15, figs. 10, toa. 
H. L. Clark, 1921. Ech. Torres Strait, p. 137; pl. 14, fig. 4 (colored); pl. 36, fig. ro. 

The only known Australian locality for this handsome species is Mer, Murray 
Islands, where it is quite common in the dead parts of coral colonies on the 
southeastern reef. The question of its normal coloration is made debatable by 
Brock (1888) and Koehler (1905), but there has probably been some confusion 
of species in these two papers. Certainly at Mer the coloration was both constant 
and distinctive (see H. L. Clark, 1921, p. 137). The species is not large, less than 
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20 mm. across the disk, but it is prettily colored, and its great activity when 
disturbed adds to its interest. The type locality for caryophyllata is at the Fiji 
Islands, but it has been taken at several places in the East Indian region and as 
far southeast as New Caledonia. 

Ophiomastix corallicola 

H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 294; pl. 16, figs. 1, 2. 
1921. Ech. Torres Strait, p. 137; pl. 14, fig. 3 (colored); pl. 36, fig. rr. 

This handsome brittle star is known only from the type locality, the southeastern 
reef flat at Mer, where it occurs with other species of Ophiomastix, with which, 

however, there is no evidence of intergrading. It is one of the smaller species, the 
maximum disk diameter so far as observed being 18 mm. The coloration, a 
mixture of dark brown, light brown, and pale gray or whitish, is handsome and 
distinctive. 

Ophiomastix notabilis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 337; fig. 27. 

As this striking black and white brittle star is known from only a single specimen, 
there is no further light to be thrown upon it. It was found deeply hidden in a 
coral mass at Cape Leveque, Western Australia, and is actually the only individual 
O phiomastix * known from west of Torres Strait, south of Timor. It is only 13 mm. 
across the disk and has arms about 65 mm. long. The general color is shining black 
with more or less white or light yellow on the arms. 

Ophiomastix bispinosa 

1h Ik, Claas, roi, iol IMGs, Comyn, Zool, wOl On, jo 2vBe fol Dy ie B, 2 

This species was based on a single specimen from Makemo, in the Paumotu 
Islands, only 5 mm. across the disk, but the Great Barrier Reef Expedition took a 
second specimen at Lizard Island, Queensland, in 19 fms., which is about 3 times 
as large. Apparently the presence of only 2 arm spines on many basal arm 
segments is a youthful character, for in the adult specimen the basal arm segments 
have 3 or 4, occasionally only 2; distally there are never 4 but frequently only 2. 
The disk spinules increase greatly in number with age and are rather uniformly 
short and sharp. In both the known specimens the colors are dull, olive or olive 
brown, and the arms are banded distally at intervals of 4-6 segments with dull 
cream color or dirty whitish. Some of the arm spines are annulated, at least faintly, 
with dusky or pale olive. 

Ophiomastix flaccida 

Lyman, 1874. Bull. Mus. Comp. Zodl., vol. 3, p. 226; pl. 6, figs. 14, 15. 
H. L. Clark, 1921. Ech. Torres Strait, p. 138; pl. 13, fig. 2 (young, colored). 

1 The statement in the original description (1938, p. 338) that it is “the only specimen of the 
Ophiocomidae which we took on the whole northern coast of Australia” is of course an error, as, on 

Pp. 332, Ophiocoma parva is reported from both the Coburg Peninsula and Cape Leveque. 
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Although Koehler (1930) had at his disposal a number of specimens of this 
peculiar and little-known species, he gave no data about them and makes no 
comment on the desirability of recognizing Smith’s (1878) proposed genus 

Acantharachna for its reception. As the only known Australian material consists 
of a single specimen (very young, scarcely 4 mm. across disk) from Mer, Murray 
Islands, it is not advisable to enter into a discussion of the question here. This 
Murray Islands specimen was very brightly colored in life, bluish and orange-red 

on the disk, yellow, green, and white on the arms, but Studer (1883) says the 
species is purplish red in life. Lyman and Smith each refer to the color of their 
unique specimens, but in each case the “museum color” is obviously what is 
described. 

OPHIARTHRUM 

Peters, 1851. Monatsber. K. preuss. Akad. Wissensch., p. 463. 

Genotype: Ophiarthrum elegans Peters, 1851, p. 464. 

Only 3 species are as yet known in this Indo-Pacific genus, and 2 of these occur 
in Australia but only on the tropical coasts, particularly near the northern end of 

the Barrier Reef. Of 1 of these 2 a peculiar form has been taken near Lizard 
Island, Queensland, and also at Waigeu Island, New Guinea, to which a varietal 

name has been given. The 3 forms may be distinguished thus: 

KEY TO THE SPECIES OF OPHIARTHRUM 

A. Disk beautifully marked in life with white, yellow, and gray (usually 

lost in preserved specimens; those carefully dried retain pattern 

but not shades); arms with more or less distinct median dark line 

ONEUPEIMSIC CMM ere Rate are mann Mirai earl ee Nah Giaga ewe) Shltetuen pictum 
AA. Not as above: 

Disk very dark at center, more or less light at margin, the contrast 
marked; arms, including spines, light, often nearly white, finely 

speckled with black or blackish, and commonly more or less 

bandediwithecdarke sea ne nie ae caNvory Me uLRe ani Cbs Th stam nna Rnnany ih RUG Wits elegans 

Disk almost uniformly brown; arms dark, indistinctly banded with 

Nigdte rue epee ey ei: puma NUR SU ARG b acl waite Casta ag) elegans var. 
unicolor 

Ophiarthrum pictum 

Ophiocoma picta Muller and Troschel, 1842. Syst. Ast., p. 102. 

Ophiarthrum pictum Lyman, 1874. Bull. Mus. Comp. Zodl., vol. 3, p. 225; pl. 7, figs. 2-4. 

lst, IL, Gamlk, noon, len, IWormes Siente, fo, moe jol ma, ite, v (Colores!) 

This is one of the most beautiful of brittle stars in life, but most of its beauty 
disappears on preservation. It grows to a large size, up to 30 mm. across the disk 
with arms 200 mm. long, more or less. The delicacy of the coloring is baffling to 
the artist. The published figure is accurate for that particular specimen, but there 
is much individual diversity, and without the five long, graceful, exquisitely 

marked arms, the remarkable beauty of the animal as a whole can hardly be 
imagined. 

17 
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Under large coral fragments on the southeastern reef flat at Mer, Murray Islands, 
pictum is fairly common, and it is not uncommon farther south at the Low Isles. 
The “farthest south” record seems to be at Lindeman Island, rather more than 21° S. 

It has not been taken elsewhere in Australia. It is reported from Timor, northward 
to the Philippines, and eastward to the Pelew Islands, but it is apparently not 
often taken. 

Ophiarthrum elegans 

Peters, 1851. Monatsber. K. preuss. Akad. Wissensch., p. 464. 
Koehler, 1898. Bull. sci. France et Belgique, vol. 31, p. 108; pl. 3, figs. 25, 26. 
lal 1k, Gkiais, wep, Iden, “Worries Qaeste, jo, meyog poll, ie, rez, te (Colored). 

This is a smaller and more active species than the preceding, and does not vie 
with it in beauty; nevertheless, the dark shades of the disk contrast prettily with 
the lighter margins and the speckled arms. There is considerable individual 
diversity in color, but the variations do not seem to be associated with any particular 
locality or habitat. In size, elegans is not so large as pictum, the maximum disk 
diameter reported being 23 mm. The arms are 5.5—8 times the width of the disk. 
In its distribution, this species far outstrips the preceding, for it ranges from 
Mozambique and Zanzibar to Tahiti and northward to the Ryukyu Islands. On 
the Australian coast, it occurs in Torres Strait and far to the west at Augustus 
Island, Western Australia. To the south along the Queensland coast, it reaches at 

least to Lindeman Island. 
Two unusual specimens from near Lizard Island, Queensland, taken by the 

Great Barrier Reef Expedition in 19 fms., have the entire disk above and below a 
dull brown. The arms also are brown, indistinctly banded at intervals of 2-5 
segments with dull cream color. They seem to be worthy of a distinguishing name 
and hence have been designated as Ophiarthrum elegans var. unicolor (H. L. 
Clark, 1932, p. 208). In the discussion of these specimens, reference was made to 
“a specimen in the M.C.Z. from New Guinea” which resembles them in certain 
respects. There is good reason for believing that this specimen is from the 
Philippines and not from New Guinea. The true status of unicolor must await 
more extensive material. 

Family OPHIODERMATIDAE 

This widely distributed family stands in marked contrast with the preceding 
because of the entire absence of dental papillae. As a rule, too, the arm spines tend 
to lie appressed to the side arm plates, so that the arms have a more or less terete 
appearance like that of the tail of a snake, justifying the name ophiuroids or 
ophiurans, now applied to the whole class. The family is represented in Australia 
by more than 20 species grouped in 8 genera. These may be distinguished as 

follows: 

KEY TO THE GENERA OF OPHIODERMATIDAE 

A. Arm spines longer than arm segment, usually more or less flaring, at 

least at base of arm: : 
deethwnarrowarbluntlyapointedsmnotihyalin caer a en arene Ophiarachna 
Teeth wide, with broadly curved, hyaline margin.................... Ophiurodon 
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AA. Arm spines shorter than segment, usually closely appressed to arm: 

B. Oral shields bare and conspicuous, often with supplementary plate 

at distal end: 
C. Radial shields covered by granulation of disk: 

Disk more or less notched at insertion of arm; marginal 

scales not enlarged or visible through granulation............ Pectinura 

Disk not notched at insertion of arm; marginal scales en- 
larged, conspicuous underneath granulation.............. Ophiopezella 

CC. Radial shields not covered by granulation of disk: 
Radial shields very large, interradial space between 2 little 

wider than radial; interbrachial areas orally narrower 

thaniea Gin OaSCSH Sey eee ey tL eget Jac eee as WIR Ophiochasma 

Radial shields small or of moderate size, interradial space 
between 2 much wider than radial; interradial areas 

(orallhy)) watclee Una avin OAKES. oo. soc ccoan asco cucseen Ophiarachnella 
BB. Oral shields concealed by granules (easily rubbed off when dry): 

IN® GRAMMES OD BiPTN PIEMWES. od occ coccsso0nnocsoedcb oe sdooaanubonES Cryptopelta 

Upper arm plates more or less concealed by granules............. Ophiodyscrita 

OPHIARACHNA 

Miller and Troschel, 1842. Syst. Ast., pp. x11, 84, 104. 

Genotype: Ophiura incrassata Lamarck, 1816, vol. 2, p. 542. 

This is a small genus of large ophiurans, of which only 2 occur in Australia. 
They were formerly associated with Ophiocoma, on account of their general 
appearance, habits, and habitat. But in reality they are much nearer to Pectinura. 
The 2 Australian species differ thus: 

Radial shields concealed by granules; arm spines more or less conspicuously 

ByTv Gl el eae ely er slant reir GANGS RTL AGE er NGRY liars ue be AR ha i incrassata 

Rahal doles maleaal lowe gooallle arco qormnes WHNEOO?. 5. .05caccosnssscevcssoee megacantha 

Ophiarachna incrassata 

Ophiura incrassata Lamarck, 1816. Anim. sans vert., vol. 2, p. 542. 

Ophiarachna incrassata Muller and Troschel, 1842. Syst. Ast., p. 104. 
lal, JL, Clark, nop, lida, Nore Seen, jo. Taos OL Sy nee, 1, 2, 

Of all big, simple-armed ophiurans, this is the largest, specimens 50-57 mm. 
across the disk being known. In such specimens, the arms, which are relatively 
short and stout, measure up to 200 mm. in length, with a width of 8 mm. exclusive 

of the spines. The color in life is very beautiful, for the disk is brilliant grass green, 
on which are white spots encircled with black, and occasional black spots and 
markings. The arm spines are handsomely annulated with black and white. The 
green, however, is very fugacious and becomes pale brown or dirty yellowish in 
preserved specimens. The range of this magnificent brittle star is from Zanzibar 
to the Caroline and Fiji islands and from the Ryukyu and Bonin islands in the 
north to about 19° S. on the Queensland coast. It is common at Mer, Murray 

Islands, living under large rock fragments and coral slabs on the southeastern reef. 
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Ophiarachna megacantha 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 341; figs. 28-30. 

Since the original description was published, Ward has sent, from Lindeman 

Island, a very much larger specimen than any of the original 3. It is 27 mm. across 
the disk and the arms are about 130 mm. long. The colors are much duller than 
in the types, but the banding of the arms is very well marked. The disk is a 
uniform dark brown, and the bare radial shields of the same color are not con- 

spicuous. The lowest arm spines are up to 7 mm. in length, but do not show that 

contrast with other spines which is so marked in the holotype. On some basal 
joints there are 6 spines. The oral papillae are notably big, but in number and 
arrangement do not differ from those of the smaller specimens. Apparently this 
Ophiarachna replaces incrassata on the reefs south of 20°. 

OPHIURODON 

Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 86. 

Genotype: Ophioconis grandisquama Koehler, 1904, p. 11. 

This is a small group of little ophiurans whose relationships have been so mis- 
understood that they have been placed in the Ophiacanthidae or in the Ophio- 
dermatidae with about equal frequency. As material has slowly accumulated, 
however, their position in the latter family has become fairly well assured. The 
curious wide, semicircular teeth are the most characteristic feature and make the 

genus easy to recognize. There are about half a dozen named species, of which 3, 
and a color variety, are reported from Australia. They may be distinguished thus: 

KEY TO THE SPECIES OF OPHIURODON | 

A. Arm spines slender, more or less hyaline, upper ones at least, slender 

and acute: 
B. Margin of disk usually with small spinelets either singly or in 

groups; inner tentacle scale very large, nearly or quite equal 

to under arm plate (at least near middle of arm), acutely 

pointed: 
Disk without conspicuous dark area or areas; arms banded with 

GEO (Gia gh Rua ane scan eT MeN AA NAME) oN eee AE CR IES 6G ed Lito Jl cinctum 
Disk with conspicuous dark mark and arms banded with dark 

|} 01.14 9 DURE eres CURIE MrT TTA ESCA eS NORA Oana DRI) 5. 3.4. & cinctum var. 
pulchellum 

BB. Margin of disk without spinelets and with no dark markings; 
inner tentacle scale blunt, not much more than half under arm 

Pete) Ue ee OS se EE Dh AS realign hai ULNA Re Re ae Gener eee nes a cupidum 

AA. Arm spines (at least upper ones) flat, opaque, blunt or truncate............ opacum 

1 Specific names in this genus were first given a feminine ending. Later both feminine and neuter 

were used. In 1922, Koehler used feminine endings at first (p. 15) but later (p. 351) adopted a 

masculine termination. In 1930, however (p. 277), he adopts the neuter form, and in a footnote 

he says the neuter seems to him “plus correct.” The matter may well rest here. 
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Ophiurodon cinctum 

Ophioconis cincta Brock, 1888. Ztschr. f. wissensch. Zool., vol. 47, p. 480. 

Ophiurodon cincta Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 84. 

Koehler, 1922. Bull. too U. S. Nat. Mus., vol. 3, p. 15. 
Ophiurodon cinctus Koehler, 1922. Bull. 100 U. S. Nat. Mus., vol. 3, p. 351; pl. 81, fig. 5. 
Ophiurodon cinctum Koehler, 1930. Vidensk. Medd., vol. 89, p. 277. 

This is a secretive little brittle star, 5-6 mm. across the disk with arms about 

3-4 times as much, but few specimens seen were full grown. The dull colors 
harmonize well with the algae, bryozoa, and sponges among which the ophiurans 

live, and hence specimens are not easy to find. We took only 3 at Darwin, but at 
Broome we were more fortunate. The Western Australian specimens, however, 
were so much more handsomely colored that the name Ophiurodon cinctum var. 
pulchellum has been proposed for them (see H. L. Clark, 1938, pp. 339-341). 
The color of the typical form is a pale yellow-brown without any noticeable mark- 
ings, but the specimens collected at Broome were made conspicuous, when in hand, 
by red-brown markings on the disk. No structural characters were associated with 
this coloring, however; hence the form can be given only varietal status. The range 
of cinctum is still imperfectly known, but it has been taken in the Sulu Archipelago 
and the Philippines, at Amboina, at the Kei Islands, and near Timor. It is not 

known from Torres Strait or the Barrier Reef area. 

Ophiurodon cupidum 

Ophioconis cupida Koehler, 1905. “Siboga” oph. litt., p. 15; pl. 1, figs. 19, 20. 

Ophiurodon cupida Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 84. 

This species is very similar to the preceding, and abundant material may show 

they are identical. In size and color there are no essential differences. It is very 
difficult to separate specimens of cinctum which lack marginal spines from specimens 
of cupidum of the same size. The geographical distribution of cupidum is wide, as 

it has been found in the Red Sea and in the Philippines and southward to the Kei 
Islands. The “Siboga” found it at three stations, but the “Albatross” did not meet 
with it. The only justification for including it in the Australian fauna is a single 
Ophiurodon in badly damaged condition taken by the Great Barrier Reef Expedition 
in 1929 “outside Cooks Passage, Queensland,’ in 210 fms. 

Ophiurodon opacum 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 440; figs. 1324, 5. 

This is a well marked species, the arm spines being notably different from those 
of its congeners. The disk granulation is coarser and the whole makeup more 
robust. It is geographically isolated, as none of its congeners occur south of 20° S. 
and its home is in St. Vincent Gulf. It is no exaggeration to say it is at least 2500 
miles by sea from its nearest relative. It is large for the genus, up to 7.5 mm. 
across the disk, with the arms fully 3 times that much. As only 2 specimens are 
known and they differ in color, we cannot consider that character distinctive: 
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PECTINURA 

Forbes, 1843. Trans. Linn. Soc. London, vol. 19, p. 144. 

Genotype: Pectinura vestita Forbes, 1843, p. 145. 

The type of this small genus is known from only a single specimen taken in the 
Aegean Sea, off the coast of Lycia, Asia Minor, in 100 fms., a century ago. All the 
other members of the genus occur south of the equator from Zanzibar to New 
Zealand, and only 2 or 3 of them have been found in the East Indies. One cannot 
help feeling skeptical concerning the real relation of this unique Mediterranean 
brittle star to the 5 Australian forms here considered congeneric with it. These are 
relatively small and .dull-colored (with one exception), and not one is known from 
really adequate material. Only a single Pectinura, and that the unique type of a 
new species, was met with by me during my three visits to Australia. 

KEY TO THE SPECIES OF PECTINURA 

A. Arm spines blunt or slightly acute, lower ones longest; arms more or 
less terete, not evidently widened or keeled at base: 

B. Arm spines few (4-8): 
Color light (varied); arm spines 6-8, lowest conspicuously largest....... dyscrita 
Color black in life, very deep purple when dried; arm spines 4-6, 

lowesten Ota cons pICUOUs lyMlale.es tenant in ieee on ee nigra 
_ BB. Arm spines numerous, 9-14 in adults: 

Upper arm plates not twice as wide as long; supplementary oral 
plates:-well smaarkede tuys a ait SERN ask <A A whee ayer ge arenosa 

Upper arm plates 3 times as wide as long; supplementary oral 
plates often wanting........... Pe PAN eaten nin nee give mera iRY ALG es assimilis 

AA. Arm spines 5-10 (according to age), sharp, middle ones evidently 
longest (near base of arm upper ones may be as long); arms 
Hattenea smwidemecens li om tlya kee) eli tally. SCH te ete inet i eee yoldi 

Pectinura dyscrita 

HL. Clark, 1909, Dhetis’ rept, ps 534; ple 40; fags. 5-7. 

This brittle star was first collected by the “Thetis,” but the “Endeavour” took 
more and larger specimens. The range includes the southeastern corner of Australia 
from Wata Mooli, New South Wales, to Gabo Island, Victoria, and the north- 

eastern corner of Tasmania. The bathymetrical range is 55-300 fms. Obviously 
it is not a littoral form. It grows to a fairly large size, with a disk diameter of 
20 mm. and arm length of 7 times as much. The diversity of color in the preserved 
material is considerable, but the living animal is supposed to be white, dull yellow, 
or pale brown with rose-purple markings. The specimen listed by me (1914) as 
taken by the “Endeavour” between Fremantle and Geraldton was in poor condition 
and its identity is open to question. 

Pectinura nigra 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 344 (not figured). 

As only a single specimen of this species is known, there is nothing to add to the 
original account. It was taken in 5-8 fms. in Koombana Bay, Bunbury, Western 
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Australia. It is obviously young (6.5 mm. across disk), and the appearance of the 
genital slits confirms this conclusion. The black color made it conspicuous in the 
dredge haul that brought it up, but all efforts to locate a second specimen were in 
vain. 

Pectinura arenosa 

Lyman, 1879. Bull. Mus. Comp. Zool., vol. 6, p. 48. 
1882. “Challenger” Oph., p. 15; pl. 23, figs. 10-12. 

The “Challenger” took this species in Bass Strait, in 38 fms., and the collection 
of the South Australian Museum reveals it as a common species in the vicinity of 
Spencer and St. Vincent gulfs. Doderlein (1896) reports a specimen from Torres 
Strait, but the probability that either the label or the identification is wrong seems 
to me great. Koehler’s (1898) record from Ceylon seems to me even more open 
to question, as he himself had some doubt. He did not find arenosa in the extensive 
collections made by Mortensen and by the “Albatross” in the East Indian region, 
but he records a number of small specimens taken by the “Siboga” as this species. 
Of these too I am skeptical, for I believe that arenosa is really a species of temperate 
Australian waters. It does not reach a large size, about 11-12 mm. being the 
maximum, but it does have a large number of arm spines, and Pectinuras with 

fewer than 9 arm spines on the basal arm segments should be referred to arenosa 
only after very critical study and comparison. The material in the South Australian 
Museum indicates that arenosa is not brightly colored in life and apparently lacks 
the rose-purple tints which the following species shows. The usual tints are browns 
or grays and the arms are often distinctly cross-banded. 

Pectinura assimilis 

Ophiopeza assimilis Bell, 1888a. Proc. Zool. Soc. London, p. 282; pl. 16, fig. 5. 
Pectinura assimilis H. L. Clark, 1909¢. Bull. Mus. Comp. Zool., vol. 52, p. 118. 

This species is imperfectly known, and far more material is needed to enable 
us to delimit it properly. The original specimen was said to be from Port Jackson, 
New South Wales, but all other specimens (save the very large one in the Museum 
of Comparative Zodlogy from “South Australia”) are from the South Australian 
Museum and were taken in Tumby Bay and St. Vincent and Spencer gulfs. The 
largest of these has the disk 21 mm. across, but in the M.C.Z. specimen it is 25 mm. 
Most of the known specimens have more or less rose-purple color in markings on 
disk, arms, oral shields, or basal under arm plates, but we have no reliable informa- 

tion as to the colors in life. Bennett gave me, at Perth, 3 specimens of a Pectinura 
with disks 12-15 mm. across, which were supposed to have been picked up some- 
where on the Fremantle beaches. But the condition is so poor, the occurrence of 
assimilis in Western Australia needs confirmation. 

Pectinura yoldii 

Ophiopeza yoldu Lutken, 1856. Vidensk. Medd., p. 9. 
1859. Add. ad hist. Oph., pt. 2, pl. 1, fig. 9. 

Ophiopeza conjungens Bell, 1884. “Alert” rept., p. 137. 
Ophiopeza exilis Koehler, 1905. “Siboga” oph. litt., p. 12; pl. 2, figs. 5, 6, 8. 
Pectinura yoldi H. L. Clark, 1909¢. Bull. Mus. Comp. Zodl., vol. 52, p. 119. 
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Widely distributed in the East Indies, this brittle star ranges southward to eastern 
Victoria. It has been found in Torres Strait, and Bell (1894) records it from 
Holothuria Bank, northwestern Australia, in 38 fms. It has been taken also at 

several points on the Queensland coast. The “Challenger” took a specimen off 
Twofold Bay, New South Wales, in 120 fms., but the most southern record is 

from south of Cape Howe, New South Wales and Victoria, in 70-83 fms.; here 
Mortensen took 1 specimen in 1914, which Koehler (1930, p. 270) lists as Pectinura 
exilis. 

The arm spines are very distinctive, for although the number may range from 
5 to 10, they are always sharp-pointed and the middle ones (except at base of arm) 
are conspicuously longer than those above or below. Large specimens have the 
disk 25-26 mm. across and the arms about 75 mm. long, but in most museum 
material the disk is 10-15 mm. across and the arms about 4 times as much or even 
more. Colors of preserved material are dull, young specimens being gray or light 
brown with the arms more or less distinctly banded with darker, and older in- 
dividuals dark brown (the oral surface lighter) with the banding of the arms less 
distinct. 

It is a surprise to find that the name exilis is simply a synonym of yoldi. Koehler 
apparently did not compare the two species, although in his original description he 
says that exilis may be distinguished from conjungens Bell by the form of the 
upper arm plates. Koehler’s types were very small and Bell’s about three times as 
big, so that this comparison is invalid. The Museum of Comparative Zoology has 
cotypes of Bell’s species, and a specimen of exzlis from Macassar identified by Koehler 
himself, and I can find no way to distinguish the species from each other or from 
the much longer-known yoldi of Litken. 

OPHIOPEZELLA 

Ljungman, 1872. Ofvers. K. Vetensk.-Akad. Forh., vol. 28, no. 5, p. 639. 

Genotype: Ophiarachna spinosum Ljungman, 1867, p. 305. 

This genus contains but 2 species, 1 from Mauritius and 1 from the East Indies. 
The latter extends its range northward to the Philippines, eastward to Tahiti, 
and southward to Torres Strait. 

Ophiopezella spinosa 

Ophiarachna spinosum Ljungman, 1867. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, no. 9, 

P. 305. 7 
“Ophiopezella spinosa Ljn.” Lyman, 1882. “Challenger” Oph., p. 17. 
Ophiopezella Liitkeni de Loriol, 1893. Rev. suisse zool., vol. 1, p. 392; pl. 13, figs. 1-1e. 

The conspicuous, though covered, marginal scales and the large number (12-14) 
of small sharp arm spines make this little brittle star easy to recognize. It is widely 
distributed among the islands of the Pacific, but does not seem to occur in the 
Indian Ocean, although it has been found at a number of islands in the Philippines 
and East Indies. It is common at the eastern end of Torres Strait and at Mer, 

Murray Islands, but has yet to be found elsewhere in Australia. The largest speci- 
mens are less than 10 mm. across the disk and the arms are 5 or 6 times that 
diameter. The color ranges from very pale to dark brown or deep gray, and the 
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arms are distinctly banded in small specimens but may be entirely unicolor in adults. 
It is an inactive species, living in the sand under rocks and slabs of coral in shallow 
water. 

OPHIOCHASMA 

Grube, 1868. Jahresber. Schles. Gesellsch., vol. 45, p. 45. 

Genotype: Ophiochasma adspersa Grube, 1868, p. 45 = Ophiarachna stellata 
Ljungman, 1867, p. 305. 

This is a monotypic genus widespread in the East Indian region, easily recognized 
by the large, bare radial shields and the wide arm bases. 

Ophiochasma stellatum 

Ophiarachna stellata Ljungman, 1867. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, no. 9, 
Pp. 305. 

Ophiochasma adspersa Grube, 1868. Jahresber. Schles. Gesellsch., vol. 45, p. 45. 
Ophiopinax stellatus Bell, 1884. “Alert” rept., p. 136; pl. 8, fig. C. 
Ophiochasma stellata H. L. Clark, tg09a. Bull. Mus. Comp. Zool., vol. 52, p. 121. 

Ophiochasma stellatum H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 304. 

An East Indian species occurring as far north as the Gulf of Siam, this handsome, 

sand-loving brittle star occurs along the tropical coast of Queensland, as far south 
at least as Lindeman Island near Mackay. It occurs in Torres Strait, but west of 
there it has been found only in the region of Broome, where it is quite common. 
When adult (20-30 mm. across disk) it is pure white underneath, but the upper 
surface is beautifully variegated with white, gray, and light brown, matching 
remarkably well the sandy bottom of Roebuck Bay. 

OPHIARACHNELLA 

Ljungman, 1872. Ofvers. K. Vetensk.-Akad. Forh., vol. 28, no. 5, p. 640. 

Genotype: Ophiarachna gorgonia Miller and Troschel, 1842, p. 105. 

This is apparently the largest genus of the family, with more than 20 species, of 
which 9 occur in Australia, on all sides of the continent. Most of the Australian 
forms are relatively small, but 2 or 3 of them may be 25 mm. or more across the 
disk. The genus is tropicopolitan, with at least 1 West Indian species, 1 South 
African, and 1 ranging eastward into the Pacific as far as Fiji and the Gilberts, but 
most of the species are East Indian. The range in depth is noteworthy, for although 
most of the species are strictly littoral, several are found in deep water, down to 260 
fms. The 10 representatives of this genus which occur in Australia are inadequately 
known and more or less ill defined. The validity of several is open to serious 
question. 

KEY TO THE SPECIES OF OPHIARACHNELLA 

A. Radial shields more or less elongate, not conspicuous because of dark 
color; arm pores wanting or not more than 3 pairs visible: 

B. Arm spines numerous, 8-13: 

C. Entire disk granulated except radial shields; arm pores present: 
D. Size small or moderate (up to 20-22 mm. disk diameter) ; 

colors generally light, especially below, often green on 
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disk, never very dark or with conspicuous rose-red or 
yellows ianeas yng itil Pints ple Ree reuse An lyan i MIG gorgonia 

DD. Very large, up to 35 mm. disk diameter: 
Colors dark, sometimes almost black on upper surface; 

lower surface usually abruptly light in well marked 
contrast; frequently rose-red shades or markings on 
disk"or“armicbasesie. iy Ge. \oG0) Cpu iAr cea tanta en ae ee are ramsayt 

Color very bright, yellow, pink, yellow-brown, light gray, 
Cs (Coe eae Son MINORCA aC UU a eM ramsayi var. 

pulchra 
CC. Besides radial shields, some other plates are bare, usually only a 

few near base of each arm: 
E. Many disk scales bare and swollen, making disk surface 

rough; arm spines very short and thick but pointed............ rugosa 
EE. Only a few disk scales near base of each arm or along inter- 

radial margins are bare: 
At least 3 large bare plates between radial shields, and 

other bare plates often present; area of each oral 
shield greater than combined areas of adjoining 

adoral-platest iy ee ec aban 6 Hae ent te Ra Ritee at aOR Tae infernalis 
Only 2-4 small bare plates between radial shields; oral 

shields small, with area of each one less than com- 

binedWareaswoteadorallgplatessn nye aire ttt ane similis 
BB. Arm spines 4-7 (sometimes 8): 

F. Arm spines more than 4: 
Radial shields small, widely separated, with 1-3 large bare 

plates DetWweent, yee ae Meter ac ts irre erin ro na nr Seen sphenisci 
Radial shields large and conspicuous; distance between 2 of a 

Palnplessathanwwid thyoter nos barcNGiskaplatesnnen tere megaloplax 
FF, Arm spines 4, small and pointed; disk very sparsely granulated... paucigranula 

AA. Radial shields very small, circular, conspicuous because of very dark 
color; more than 4 pairs of arm pores usually visible.............. septemspinosa 

Ophiarachnella gorgonia 

Ophiarachna gorgonia Muller and Troschel, 1842. Syst. Ast., p. 105. 

Ophiarachnella gorgoma H. L. Clark, 19094. Bull. Mus. Comp. Zool., vol. 52, p. 123. 
movi, Wen, Wore Sire, ine jol, i, tye, G (Golowsel))s fol, 35, fee, A, & 

Although this is a common and widespread brittle star, it is impossible at present 
to define it with any degree of distinctiveness. In spite of actual collecting and 
study in tropical Australia and the examination of scores of specimens from many 
localities, the present writer is unable to delimit the species satisfactorily. In 1909 I 
united 5 supposed species with gorgonia to make a single widespread unit. Koehler 
(1922, 1930) accepted this action as conclusive. My first visit to Australia and the 
collecting of living material, however, shook my own faith badly, and in 1915 I 
restored ramsayi and marmorata to good specific standing. Subsequent visits to 
Australia have only increased my perplexity. In 1926 (see McNeill and Livingstone, 
1926, p. 195) I considered five Ophiarachnellas from the coast of the Northern 
Territory as marmorata, thus bringing that name back into usage and establishing 
it as an Australian species. In 1929 and 1932, collecting at Broome again left me 
uncertain as to both marmorata and gorgonia. In 1938, I recognized gorgonia and 
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ramsayi as distinct and described a very striking color variety of ramsayi, and that 
seems to be the most nearly satisfactory conclusion possible with the available 
material and data. : 

Typical gorgonia occurs in Torres Strait and on the Queensland coast. Passing 
westward, we find fairly typical material at Darwin and even at Augustus Island, 
but at Cape Leveque and especially at Broome a much larger and coarser form 
occurs, although still with the essential characters of gorgonia. Koehler (19072) 
reports 2 specimens from “Turtle Island,’ northeast of Port Hedland, near the 
western limit of the Broome area. On the other hand, as one passes southward 
on the Queensland coast, gorgomia occurs in the vicinity of Cairns (Green Island) 
and the Low Isles, but there are no records south of there until we reach New South 

Wales. At Long Reef, Colloroy, at Port Jackson, and at Shell Harbor occurs an 

Ophiarachnella which Bell (1888a) first designated as Pectinura ramsayt. It grows 
much larger than typical gorgonia and has a different general appearance and 
coloration, but it is exceedingly difficult if not impossible to find a single structural 
feature which will separate it from northern specimens of gorgonia of approximately 
similar size. Nevertheless, it is desirable to indicate in some way that this southern 
form is not really identical with gorgonia, and we may therefore use for it Bell’s 
name ramsayi, without asserting whether the distinction is specific, subspecific, or 
varietal only. As we pass westward along the southern coast of the continent, this 
ophiuran develops in size and bright coloration until in the vicinity of Fremantle 
we find a huge, handsomely colored form which should have some sort of designa- 
tion to distinguish it from the dull-colored Ophiarachnellas of the southeastern 
coast. No better course seems open than to use the name gorgonia for the form 
occurring on the coasts of tropical Australia from Cairns, Queensland, to Port 
Hedland, Western Australia, regardless of size and coloration, and the name 

ramsayi for the form occurring on the temperate coasts of southern Australia, 
recognizing as a named variety the brightly colored Ophiarachnella of Western 
Australia. This course is adopted for this monograph. 

Typical gorgonia is widely distributed in the Indo-Pacific region from Natal and 
Zanzibar to Ceylon, southern Japan, Fiji, and Samoa. Apparently it has not reached 
Tahiti, New Zealand, or Lord Howe Island. But it has reached New Guinea and 

New Caledonia and thus the Great Barrier Reef. As the “Siboga” found it on the 
southern side of Timor, it probably reached northern and northwestern Australia 
by that route. At Broome it reaches a large size (20-22 mm. across disk), but in 
the Torres Strait region and on the Barrier Reef, 10-15 mm. is the normal 
maximum. The young are often, if not always, prettily colored with green and 
white (H. L. Clark, 1921, pl. 12, fig. 5), but as they increase in size the colors 

‘become more dull and more varied, the green tends toward gray or brown, and 
the dark banding of the arms is commonly conspicuous. In very large individuals 
dark blotches and spots are usually evident on the disk. 

Ophiarachnella ramsayi 

Pectinura ramsayi Bell, 1888a. Proc. Zool. Soc. London, p. 281; pl. 16, figs. 1, 2. 
Ophiarachnella ramsayi H. L. Clark, 1915. Mem. Mus. Comp. Zodl., vol. 25, p. 305. 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 347. 

The line between this brittle star and O. gorgomia is faint indeed, but ramsayi 
ranges from Long Reef, Colloroy, New South Wales, to Rottnest and to Triggs 
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islands, Western Australia, via Kangaroo Island and other South Australian points. 
There seem to be no records for Tasmania. Large specimens may be 30 mm. across 
the disk or a little more, and the arms about 4 times as much. The colors are for 
the most part dull, grays or browns predominating. There is sometimes a greenish 
tint, and even rose red may appear. Broad but not sharply defined light bands 
are more or less conspicuous on the arms. The uniformly light-colored (white, cream 
color, or yellowish) lower surface of the disk (mouth parts and basal part of each 
interbrachial area) is sharply marked off from the distal parts. Sometimes the 
sharp boundary line runs across the interbrachial area midway between the oral 
shield and the margin, but often it is more distal and it may be just below the 
actual margin of the disk. In dried material, this line may be completely obliterated 
either by staining or by bleaching, but when visible it seems to be a good species 
character. 
On the coast of Western Australia, north of Fremantle, remarkably bright- 

colored specimens of large size (31-35 mm. across the disk) occur which are so 
different in appearance that they require a name, and I have called them variety 
pulchra (H. L. Clark, 1938, p. 348; pl. 14, fig. 1). The ground color is a slightly 
orange yellow with pink radial shields and broad whitish or light gray bands on 
the arms. The limits of these bands are indicated by bright brown transverse lines. 
As intermediate specimens occur with less yellow and more gray, it is better for 
the present to give this form merely a varietal designation. 

Ophiarachnella rugosa 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 352; figs. 32-34. 

At Broome, there occurs, but not at all commonly, a remarkable Ophzarachnella 

in which the plates of the disk are nearly all slightly swollen and bare at the center, 
making a rough, pebbly surface. The arms are short, about 3 times the disk 
diameter, which in the largest specimen is 15 mm. The colors are light gray and 
brown, 1 or 2 large spots on the disk and 4-6 broad bands on each arm being of 
the darker color. The lower side is white or pale cream color, but in the smaller 
specimens the dark arm bands extend across as dull purplish bars. The relationship 
to gorgonia (as it occurs at Broome) is obvious, but aside from the very different 
disk, the shorter, stouter arms, sharper arm spines, and different upper arm plates 
give a different facies to rugosa. 

Ophiarachnella infernalis 

Ophiarachna infernalis Muller and Troschel, 1842. Syst. Ast., p. 105. 
Pectinura infernalis Koehler, 1905. “Siboga” oph. litt., p. 7; pl. 1, figs. 1-3. 
Ophiarachnella infernalis H. L. Clark, 19094. Bull. Mus. Comp. Zool., vol. 52, p. 124. 

A dull-colored, gray and brown brittle star, this common East Indian species 
ranges south on the Australian coast as far as Port Molle and westward on the 
northern coast at least to Broome. Full-grown specimens exceed 15 mm. in disk 
diameter, with arm length about 4 times as much. There is some diversity in form, 
for specimens from Sorong, New Guinea, have a flatter disk and more slender arms 
than most Australian material, but the group of bare plates on the disk, at the 
base of each arm, is very distinctive. 
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Ophiarachnella similis 

Pectinura similis Koehler, 1905. “Siboga” oph. litt., p. 6; pl. 1, figs. 4-6. 
Ophiarachnella similis H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 306. 

This dubious species is admitted to the Australian fauna on the basis of a single 
specimen from Lindeman Island, near Mackay, Queensland. This specimen may 
be an aberrant infernalis, however, for I am by no means satisfied that similis is a 

valid species, in spite of Koehler’s assertions (1922, 1930). In the Queensland 
specimen, the radial shields are not nearly so bare as they should be in s¢milis, but 
the adoral plates are very big. Koehler seldom if ever undertook to make artificial 
keys to the species of a large genus, and in consequence he was not always very 
clear and definite as to the distinguishing characters of his species. I am accepting 
similis, however, on the strength of its author’s general reliability. 

Ophiarachnella sphenisci 

Pectinura sphenisci Bell, 1894. Proc. Zool. Soc. London, p. 406; pl. 25, figs. 7-9. 
Ophiarachnella sphenisci H. L. Clark, 19094a. Bull. Mus. Comp. Zool., vol. 52, p. 124. 

The type locality of this little species is Holothuria Bank, northwestern Australia, 
and no other Australian specimens have been reported. Koehler (1905, p. 10) 
reports specimens from three well separated East Indian localities. The validity of 
the species seems dubious. 

Ophiarachnella megaloplax 

Pectinura megaloplax Bell, 1884. “Alert” rept., p. 134 (not figured). 
Ophiarachnella megaloplax H. L. Clark, 1909a. Bull. Mus. Comp. Zool., vol. 52, p. 125. 

Bell’s original material was from Port Molle, but a later record was from 
Holothuria Bank. No other worker on brittle stars has seen the material and no 
figures have been published. Hence the validity of the species must still be con- 
sidered dubious. The type was 19 mm. across the disk and the arms were 83 mm. 
long. The very large radial shields and the small number of arm spines would 
seem to be fairly diagnostic. 

Ophiarachnella paucigranula 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 351; figs. 31a, b. 

The unique specimen on which this odd little species is based was taken by the 
Great Barrier Reef Expedition off North Direction Island, Queensland, in 19 fms. 
It is 7 mm. across the disk and the arms are about 27 mm. long. The disk is 
variegated light and dark brown, and the light gray arms have 4 broad, almost 
blackish crossbands. 

Ophiarachnella septemspinosa 

Ophiarachna septemspinosa Muller and Troschel, 1842. Syst. Ast., p. 105. 

Ophiarachnella septemspinosa H. L. Clark, 1909a. Bull. Mus. Comp. Zool., vol. 52, p. 126. 

Rather more than usually handsome, this large species (30-36 mm. in disk 
diameter) barely enters the Australian fauna. It ranges from Zanzibar to Fiji, but 
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reaches Australia only at the Murray Islands, where it is not uncommon, and at 
Augustus Island, Western Australia, where Bardwell took 4 specimens in 1933. 
These specimens are unusually dark-colored, and the arm spines lack the usual 
light tips. 

CRYPTOPELTA 

H. L. Clark, 1t909¢. Bull. Mus. Comp. Zool., vol. 52, p. 130. 

Genotype: Ophiopeza aster Lyman, 1882, p. 12. 

Only 4 species of this genus have yet been discovered, all in the Indo-Pacific 
region. Of these, 2 have been taken in Australia: 1 on the Barrier Reef, 1 on the 

northwest coast. The 2 are easily distinguished thus: 

Arms flattened distally but more cylindrical near base; arm spines slender, 

acute, lowest distinctly longest and more than half segment length; 
arms rather faintly banded, bands not evident on lower surface........... granulifera 

Arms flattened throughout; arm spines short, stout, pointed, lowest not 
evidently longest and not half segment length; arms conspicuously 

banded aspmiuchysomventiall yaa sacl onsall lyse were ee ee ae callista 

Cryptopelta granulifera 

lal IL, Ghmk, reco, iwi, IMs, Cony, Zodl, WO 52) [Do Milo 
1915. Mem. Mus. Comp. Zool., vol. 25, p. 307; pl. 17, figs. 6, 7. 
1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 7, p. 209. 

All that is known of this apparently rare brittle star is to be found in the papers 
referred to above. It occurs in Mauritius and along the Great Barrier Reef. It should 
therefore occur throughout the East Indian region, but neither the “Siboga,” the 
‘Albatross,’ nor Mortensen met with it. It grows to a considerable size, 12-13 mm. 
across the disk, with the arms about 5 times as much. In dried specimens the arms 
are light olive gray, broadly but rather faintly banded with darker; the bands are 
not present on the lower side of the arm. The disk is conspicuously and abruptly 
lighter, pale brown or dirty cream color. 

Cryptopelta callista 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 354; pl. 14, fig. 2 (colored). 

This unusually pretty brittle star is known only from the Broome region. It 
was first taken in 1929 at Cape Leveque, but later it was found in Lagrange Bay 
and at Entrance Point on Roebuck Bay. In 1932, additional material was dredged 

in the vicinity of Broome. But it is not very common, as only 8 specimens were 
taken in all. They were very similar in color, the disk bright orange, the arms 
pale brown banded conspicuously with darker. In preserved material the bright 
shades are wholly gone; the disk is a dirty cream color, the arms nearly white 
banded with a dull purplish black. On the lower side of the arms the bands are as 
conspicuous as dorsally, but are a dark gray. The largest specimens are 10-11 mm. 
across the disk, with arms about 4 times that. 



ANNOTATED LIST: OPHIUROIDEA 265 

OPHIODYSCRITA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 355. 

Genotype: Ophiodyscrita acosmeta. H. L. Clark, 1938, p. 356. 

The validity of this genus is open to question, as it is quite possibly based on a 
very young individual of some Ophiarachnella or Pectinura. The similarity to 
Ophioncus and Ophiocryptus is obvious, but we do not know enough about the 
young stages of East Indian and Australian Ophiodermatidae to enable us to place 
accurately this little brittle star. Not one of the members of that family which occur 
at Broome has any such combination of characters as would warrant considering 
it the adult of Ophiodyserita. 

Ophiodyscrita acosmeta 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 356 (not figured). 

A single ophiuran, 5 mm. across the disk, with arms about 20 mm. long, dredged 
at Broome in June 1932, is the sole known representative of this species. The disk 

is pale fawn color, becoming white on the bases of the arms, which are banded 
with dark purplish gray on a pale gray or whitish ground color. The arm spines 
are the same color as the segment which bears them. The dark bands encircle 
the arm. 

Family OPHIOLEPIDIDAE 

This large family of some 300 species is represented in Australia by only about 
20 species, divided among a dozen or more genera. The scale-covered or plated 
disk and the small, appressed arm spines give the species a characteristic facies, but 
the great diversity shown in disk scaling, arrangement of arm plates, spines, tentacle 
pores, and scales results in many genera. Very few of the species occur along 
shore, nearly all being collectible only by dredge or trawl in water over 5 fms. 
deep. They are for the most part relatively small, few exceeding 20 mm. in disk 
diameter, and fewer still show any beauty of coloring. The Australian genera may 
be distinguished as follows: 

KEY To THE GENERA OF OPHIOLEPIDIDAE 

A. Arms abnormally widened at base; disk margin in each interradius 

made up of 1 big plate dorsally and a pair of thick, somewhat 4- 

Sidedaplatesmorall yamen warren ena yh Neri Ore eure Ophiomisidium 

AA. Arms not abnormally widened at base; interradial margin not as above: 

B. Upper arm plates normally of 1 piece: 

C. Tentacle pores present on basal half or more of arm: 

ID, Tentacle sealles whoollky WAMEING. oo oc5 00050 Kds000000000000000 Haplophiura 

DD. Tentacle scales present: 

E. Radial shields large, in contact proximally, separated 

distally by large triangular plate; margins of these 

plates, and of that part of radial shields in contact 

with them, provided with a close-set series of 

fOOUUTINKUS. jORN OV EVE! (LL ALIN Hig so eh. 4' ore wo ol Gadel i eI ae ee Ophiocrossota 
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EE. Radial shields widely separated proximally but in contact 
or slightly separated distally: 

F, Genital plates with upper end large and conspicuous, 
separating radial shields from large triangular 
plate at base of arm; on margins of this basal 
plate and adjoining margins of genital plates are 
well developed combs of numerous minute 

papillae nas: aueal Ceicuec a) Na aed eat Alea ee ne ae Dictenophiura 
FF. No such arrangement of genital plates, radial shields, 

and papillae: 

G. Tentacle scales 3 or more, placed on both sides of 
pore, at least on basal arm segments: 

Basal under arm plates broadly in contact; disk 
high, with thick plates among which 
primaries are conspicuous; oral shields very 
large, often covering most of oral inter- 
brachial areasa cc) oe rerun yan ener ene Amphiophiura 

Basal under arm plates broadly triangular, little 
or not at all in contact; disk low and flat, 

primary plates not very conspicuous as a 

rule; oral shields usually not covering half 
Ofpinterloraciniallga ca seni eee Ophiura 

GG. Tentacle scales 2, more or less completely closing 
pore: 

H. Marginal plates of disk greatly swollen, form- 
woe TaMayoaIe AOAC! GHAR. ccooccccoccnsoce Ophioteichus 

HH. No such rampart around disk: 

No supplementary upper arm plates......... Ophiozonella 
Supplementary upper arm plates present........ Ophiolepis 

Co, Onlhy 2 jaws OF wentagle jooweS, OP MOME. oo .0ccccccccvevesececs Ophiomusium 
BBaW ppermatinyplatesrdividedsintonssommorcesplccesnmn nny rant Ophioplocus 

OPHIOMISIDIUM 

Koehler, 1914. Bull. 84 U. S. Nat. Mus., p. 32. 

Genotype: Ophiomisidium speciosum Koehler, 1914, p. 34. 

The occurrence of this odd little genus on the coast of New South Wales in 
relatively shallow water is quite remarkable, as the other members of the genus 
are found in the South Atlantic at depths of 100 fms. and more. It was originally 
collected by the “Challenger,” and no second species has been found in Australian 
seas. 

Ophiomisidium flabellum 

Ophiomusium flabellum Lyman, 1878. Bull. Mus. Comp. Zool., vol. 5, p. 120. 
1882. “Challenger” Oph., p. 98; pl. 3, figs. 4-6. 

The “Challenger” took but a single specimen of this interesting little ophiuran 
“off Port Jackson, 30-35 fms.,” and subsequent collecting has not produced many. 
The “Thetis” and one or two other vessels have taken a few specimens, but neither 
the “Endeavour” nor Mortensen found any. All the material so far collected has 
come from between Cape Three Points on the north and Crookhaven River on the 
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south of Port Jackson in 11-18 fms. Disk commonly about 3 mm. across; arm 
length about equal to disk diameter. There is no record as to color in life. Preserved 
specimens are more or less nearly white. 

HAPLOPHIURA 

Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 76. 

Genotype: Ophiozona gymnopora H. L. Clark, 1909, p. 535. 

This is a monotypic genus peculiar to the coast of New South Wales. Its 
geographical and bathymetrical range is similar to that of Ophiomisidium, but it 
seems to be much more common, though it was not taken by the “Challenger,” the 
“Endeavour,” or Mortensen. 

Haplophiura gymnopora 

Ophiozona gymnopora H. L. Clark, 1909. “Thetis” rept., p. 535; pl. 51, figs. 1-3. 
Haplophiura gymnopora Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, 

p. 76. 

One of the “Thetis” ’ most interesting discoveries, this tiny brittle star has a range 
very similar to that of the preceding. It is of about the same size but grows a bit 
bigger, as the largest specimen taken is 4.5 mm. across the disk and the arms are 
of about the same length. It is apparently more common than Ophiomisidium, as 
several hundred specimens have been taken. Nothing is recorded as to the color in 
life, but preserved material is pale “museum color.” 

OPHIOCROSSOTA 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 450. 

Genotype: Ophiocrossota heteracantha H. L. Clark, 1928, p. 451 = Ophioglypha 
multispina Ljungman, 1867, p. 307. 

Lyman, though he had material of the remarkable brittle star on which this 
genus is based, in the “Challenger” collection from Port Jackson, gave no data 
about the specimens save the depth at which they were taken. When examining 
the rich material in the South Australian Museum collection, I overlooked the 

“Ophioglypha multispina Ljn.” in the Museum of Comparative Zoology collection, 
from the “Challenger” material, being confident that this interesting ophiuran 
would never have been put in Ophioglypha or Ophiura by anyone familiar with 
brittle stars. Hence I was sure I was dealing with a new species for which a new 
genus was necessary. I still consider the new genus valid and important, but my 
proposed specific name is superfluous. The genus is monotypic and endemic in 
Australia, and apparently confined to the southeastern coasts of the continent. 

Ophiocrossota multispina 

Ophioglypha multispina Ljungman, 1867. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, 
no. 9, p. 307. 

Ophiocrossota heteracantha H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 451; 
figs. 136a, B. 

18 
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Port Jackson is the type locality for this very interesting brittle star, and it has 
been taken there since the original collecting, not only by the “Challenger,” but 
more than once by local collectors. Yet it was not taken by the “Thetis,” the 
“Endeavour,” or Mortensen. Apparently it is, then, either rare or local. In Spencer 
and St. Vincent gulfs, South Australia, it is apparently common, for Verco 
obtained more than 50 specimens for the South Australian Museum. The largest 
of these were 10-12 mm. across the disk, with arms about 3 times as much. The 
color of museum specimens is variegated light brown and white, the upper surface 
with darker brown markings; the arms appear banded with the darker brown, 
but the lower surface is uniformly whitish or pale brown. The depths at which 
Verco took his material are not known, but specimens in the Museum of Com- 
parative Zoology from Port Jackson come from 4-9 fms., and Lyman gives the 
“Challenger” depths as 30-35 fms. (1878) or 2-10 (1882). 

DICTENOPHIURA 

ial, Ib, Cheval, 1923. Ann. S. African Mus., vol. 13, p. 361. 

Genotype: Ophiura carnea Litken, 1858, p. 41. 

This little genus of 3 or 4 species has an unusual distribution. The type species 
occurs in the northern Atlantic and the Mediterranean at depths of 30-700 fms.; 
t or 2 related species occur in the southeastern Atlantic on the African coast 
(22-118 fms.); and of the following 2 species, 1 is common on the northwestern 
coast of Australia and in the East Indian region in shallow water (5-55 fms.), and 
the other is known only from the coast of New South Wales. The 2 are easily 
distinguished thus: 

Disk somewhat arched, with several interradial plates at margin; oral shields 
very large, much longer than wide, more or less swollen.................. ctenophora 

Disk very flat, with single big, somewhat swollen marginal plate in each 
imwcaarehee Orll Sonal like, wwrelker Goan MONE. ooo osecooso ooo doon sudo boonuos stellata 

Dictenophiura ctenophora 

N Ophiura ctenophora H. L. Clark, 1909. “Thetis” rept., p. 537; pl. 51, figs. 4-6. 
o- Pee eile ctenophora H. L. Clark, 1915. Mem. Mus. Comp. Zool., vol. 25, p. 310. 

a \ (Ge. This well marked species has been taken several times off the coast of New South 
\ & LO a \\ p. Wales in 3-120 fms., the specimens being 3-14 mm. in disk diameter. The arms 
4) | gees _ are short, only 2-3 times the disk. The dry specimens are a light gray-brown with 
ir ar ‘om a purplish tinge, becoming more or less nearly cream color or white beneath. The 
eee ee : primary plates are obvious and the centrodorsal has a central tubercle, conspicuous 
N\\ i. UND \c 5 a the smallest specimen but detectable even in the largest. 

Voue we Va 
» Dictenophiura stellata 

Ophioglypha stellata Studer, 1882. “Gazelle” Oph., p. 11; pl. 2, figs. 54-0. 
Dictenophiura stellata H. L. Clark, 1923. Ann. S. African Mus., vol. 13, p. 361. 

One of the common brittle stars of the Broome region, this species ranges to the 
northeast at least as far as Augustus and Champagny islands, but its occurrence 
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southwest of Mermaid Strait is doubtful. Studer in his account of the species says 
it was taken at “Ausgang der Naturaliste Channel (West-Australien),” but his labels 
on the material in Berlin say it came from Mermaid Strait, which is 300 miles nearer 
Broome and hence more probable. Full-grown specimens are 11 mm. across the 

disk. In life, the upper surface is prettily variegated with shades of gray and 
sometimes brown, harmonizing well with the sand in which it occurs, and the under 

side is pure white. We did not find it near low-water mark, but in 5—8 fms. 

AMPHIOPHIURA 

Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 77. 

Genotype: Ophioglypha bullata Wyville Thomson, 1873, p. 400. 

This is a large genus of more than 50 nominal species, widely distributed in 

nearly all seas at depths ranging from 10 to 3353 fms. But it is very poorly 
represented in the vicinity of Australia, where only the 2 following species have 
been taken, both rare and imperfectly known. They may be distinguished thus: 

Arm comb of low, triangular papillae; 2 outer oral papillae wide and 
FAYOLUCL OVO nh, a aly odea At NARs Ce ct Vea a ak con ba Boa a aS a colleta 

Arm comb of peglike, spaced papillae; outer oral papillae not peculiar............. urbana 

Amphiophiura colleta 

ISG Ik, Clas, nonG, “Wincleanyowr” meat, (D. O88 fol. V7, we my Ds 

The unique type of this rather fine species was taken by the “Endeavour,” east of 
Babel Island, Bass Strait, in 60-80 fms. It is 17 mm. across the disk, with the 

arms well over 50 mm. but all more or less broken. The color (dry) is yellowish 
white. 

Amphiophiura urbana 

Ophioglypha urbana Koehler, 1904a. “Siboga” Oph.: Mer prof., p. 50; pl. 7, figs. 10-12. 
Amphiophiura urbana Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 77. 

Except for the holotype and a single paratype, this species is practically unknown. 
It was taken by the “Siboga” near Waigeu, New Guinea, in 260 fms. The described 
specimen was 14 mm. across the disk, and the arms, all of which were broken, 
exceeded 35 mm. The reason that urbana is included in the Australian fauna is 
that Koehler (1930, p. 226) reports a specimen 16 mm. across the disk taken by 
Mortensen in 83-145 fms. off Cape Howe, southeastern Australia. This is so near 
the locality where colleta was taken by the “Endeavour” that the suspicion arises 
at once that either the two species are identical, or Koehler has mistaken a specimen 
of colleta for his own species, urbana. Careful comparison of the descriptions of the 
two show that they are very much alike, but as the figures of urbana are con- 
ventional, whereas those of colleta are photographs, it is impossible to determine 
whether the species are identical. Only more material can settle the question, for 
the type of colleta is in Sydney, of urbana in Amsterdam, and it is very unlikely 
they can ever be compared. 
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OPHIURA 

Lamarck, 1816. Anim. sans vert., vol. 2, p. 540. 

Genotype: Ophiura texturata Lamarck, 1816, vol. 2, p. 542 = Asterias ophiura 
Linné, 1758, p. 662. 

Long known under the name Ophioglypha, to which Lyman always clung, this 
genus had become so unwieldy, with nearly 150 species, that Matsumoto’s (1915) 
breaking it up into 4 genera was an important and welcome forward step. Segrega- 
tion of 2 other genera has reduced the old genus to more satisfactory and more 
natural size, but it still contains some 60 or more nominal species. Of these, how- 

ever, only 2 have reached Australia, both down the east coast from the north. 

These 2 are easily distinguished almost at a glance by the shape of the upper arm 
plates: 

Upper arm plates quadrangular or somewhat pentagonal, wider than long, 
broadly inicontacty en eh el ee ee Hs art ee SED Ae ay ea PS kinbergi 

Upper arm plates oval, longer than wide, scarcely or not in contact................ obplax 

Ophiura kinbergi 

Ljungman, 1866. Ofvers. K. Vetensk.-Akad. Forh., vol. 23, no. 6, p. 166. 
Ophioglypha kinbergi Lyman, 1882. “Challenger” Oph., p. 38. 
Ophioglypha ferruginea Lyman, 1882. “Challenger” Oph., p. 38; pl. 4, fig. 7. 
Ophiura kinbergi H. L. Clark, 1911. Bull. 75 U. S. Nat. Mus., p. 37; fig. 9. 

This is a widely distributed brittle star in the East Indian region, ranging from 
Japan to Australia. It occurs as far south as Bass Strait on the eastern coast, and 

west to St. Vincent and Spencer gulfs. It has not been taken on the coast of 
northern and western Queensland (Gulf coast), nor in the waters of the Northern 
Territory. At Broome it occurs in both Roebuck and Lagrange bays, though it is 

not very common and no adults were taken. Apparently it does not occur on the 
western side of the continent. It is a pretty little ophiuran with a variegated upper 
surface and a white lower side. Large individuals may be 10 mm. across the disk, 

but few Australian specimens reach that size. 

Ophiura ooplax 

Ophiocten odplax H. L. Clark, 1911. Bull. 75 U. S. Nat. Mus., p. 99; figs. 37a-c. 

Ophiura o6plax Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 81. 

This is also a species occurring in Japanese waters and ranging south to 

St. Vincent and Spencer gulfs, South Australia. It is not known from northern 
and western Australia, nor does it occur, so far as is yet known, in the East Indies, 

though Koehler (1930) has recorded 1 specimen from the Philippines. It is hard 
to account for its presence in southeastern Australian seas and also in Japanese 
waters, without the assumption that it is to be found in suitable places among the 
East Indies. It is a small, pale or dull-colored brittle star with a maximum disk 
diameter of 10 mm. and arms about 6 times as much. It is found in water 83-275 
fms. deep. 
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OPHIOTEICHUS 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 360. 

Genotype: Ophioteichus parvispinum H. L. Clark, 1938, p. 362. 

This extraordinary genus is one of the most bizarre of all Australian echinoderm 
genera. Since it is known as yet from only 2 specimens, each representing a con- 
spicuously distinct species, little can be said as to its relationships, but the lower 
surface of the arms and the arrangement of the tentacle scales is very suggestive of 
Ophiolepis, and the marginal knobs recall the big tubercles of Ophiolepis nodosa. 
The 2 species are easily distinguished by the arm spines: 

Arm spines numerous, 12 or more, flat, fragile, pointed, upper ones longest... multispinum 
Amn gomes 2 (manehy §), weny Sorte avavel Woe... ccccc0ssnoocdovannscsoenae parvispinum 

Ophioteichus multispinum 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 360; pl. 25, fig. 5. 

This remarkable brittle star was collected by Melbourne Ward at Lindeman 
Island, near Mackay, Queensland, in 1934, under a piece of dead coral. It is about 
15 mm. across the disk, with arms only 25 mm. long. The general color is a pale 
purplish brown above and white below; there are several light bands on the arms, 
but they are inconspicuous and ill defined. 

Ophioteichus parvispinum 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 362; pl. 15, fig. 2 (colored); pl. 25, 
fig. 4. 

This little brittle star was found at Lord Howe Island in April 1932; it was the 
first species of the genus brought to light, and hence should be considered the geno- 
type. It is 6 mm. across the disk, with arms about 11 mm. long. The color in life 
was pearl gray, white, and bright yellow-brown. The dry specimen is somewhat 
duller but not essentially different. For a full account of the finding of this 
remarkable novelty, see the original description. 

OPHIOZONELLA 

Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 82. 

Genotype: Ophiozona longispina H. L. Clark, 1908a, p. 290. 

This is a group of more than 20 species, widely distributed in the warmer parts 
of the northern hemisphere but with only a very few representatives south of the 
equator, and only 1 of these in Australia. 

Ophiozonella elevata 

Ophiozona elevata H. L. Clark, 1911. Bull. 75 U. S. Nat. Mus., p. 31; figs. 6a—c. 
Ophiozonella elevata Matsumoto, 1915. Proc. Acad. Nat. Sci. Philadelphia, vol. 67, p. 82. 

No further data are available concerning the occurrence of this Japanese species 
in Australian seas, since the account was published (H. L. Clark, 1928) of those 
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in the South Australian Museum from St. Vincent (or Spencer) Gulf. Nor is 
there any further light on the relation between elevata and bispinosa. Only con- 
siderably more material can determine whether we are dealing with a single 
somewhat heterogeneous species, or 2 well differentiated forms. 

OPHIOLEPIS 

Muller and Troschel, 1842. Syst. Ast., pp. 83, 89. 

Genotype: Ophiolepis superba HH. L. Clark, 19154, p. 89 = Ophiura annulosa 
Blainville, 1834, pl. 24 (Non Lamarck, 1816, vol. 2, p. 543). 

This is a small group of sand-loving brittle stars, of which 4 species have been 
taken in Australia. There is considerable diversity in size and form, but the chief 
generic characters seem to hold well. A West Indian species seldom exceeds 5 mm. 
in disk diameter. The largest East Indian species may be 30 mm. or more. The 
Australian species are easily distinguished by the arm spines, disk plates, and 
color pattern: 

KeEyY TO THE SPECIES OF OPHIOLEPIS 

A. Disk plates often thick and stout, but never with conspicuous knobs 
and tubercles: 

B. Large (15-30 mm. disk diameter), with thick arms (3.5-6 mm.); 
arm spines 6 (5-8): 

Arms conspicuously banded with dark......... Perron SAR POSER superba 
LOhakteojkoye>, evaankysavojen|oarckeel woven adeanceedadsc vod culadeceugueceac unicolor 

BB. Small (5-15 mm. disk diameter), with slender arms (2-3 mm.); 
ani Spinese3—An(hanely, Sic ena ces ee ce rea eC are Cnn eee cincta 

AA. Many disk plates and most basal upper arm plates with relatively big 
knobs vor’ tubercles cai veces eet eee eae Rg nodosa 

Ophiolepis superba 

H. L. Clark, 1915¢. Spolia zeylanica, vol. 10, p. 89. 
Ophiolepis annulosa Lutken, 1859. Add. ad hist. Oph., pt. 2, p. 100; pl. 2, figs. 5a—b 

(colored). 

This heavy and inert but rather handsome ophiuran is fairly common at the 
Murray Islands and is reported from Torres Strait, the Gulf of Carpentaria, and 
as far west as Darwin. On the eastern coast it is common at the Low Isles and 
occurs at Port Douglas. South of there, satisfactory records are lacking, yet White- 
legge (1889) includes it without comment in his Port Jackson list, and Koehler 
(1930) reports, also without comment, that in Mortensen’s collection there were 4 
specimens from “Port Jackson. 22 October 1914.” In the South Australian Museum 
there are half a dozen specimens labeled “Spencer Gulf.’ This seems incredible, 
but if the species really does occur in Port Jackson there is no @ priori reason why 
it should not be found in Spencer Gulf. I have seen no specimens from south of 
the Low Isles region. Outside of Australia, superba is found from Zanzibar to the 
Marshall Islands. 

The color in life ranges from a rather light buff to a deep brown or olive, but is 
commonly a rich yellow-brown. Whatever the ground color, there is a large blotch 
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of deep purple (becoming almost black) on the disk; usually a central blotch and 
a wide branch running out toward the interradial margin; usually also the central 
blotch has a large light area at center. In a few cases, the dark markings are 
reduced to 5 interradial blotches. The arms are almost always conspicuously banded 
with the dark color; commonly there are 5—7 more or less well formed bands, but 
specimens occur in which only 1 or 2 bands, and these imperfect, are evident. In 
I specimen, which has a conspicuous disk mark, only 1 arm has any dark pigment, 
and on that arm is a single very imperfect band. Small specimens of superba seem 
to be seldom found; the smallest I have seen is 15 mm. across the disk, with arms 

32-35 mm. long but 3.5 mm. wide at base. The color markings are notably 
symmetrical. It is regrettable that Koehler refused to recognize the fact that the 
name annulosa is preoccupied. 

Ophiolepis unicolor 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 364; pl. 25, fig. 2. 

Similar to the preceding in all details of structure, this interesting form replaces 
it on the northwestern coast of Australia from Augustus Island to Turtle Island, 
below Port Hedland. It is not abundant, but seems to be very constant in its unicolor 
condition. The range apparently includes Ceylon (see H. L. Clark, 19152, p. 89). 
The shade shows some diversity, but in life a red-brown was usual. The deep buff, 

chocolate brown, and dark olive brown of preserved specimens may not be the 
color that the living animal showed. All our specimens were found under stones 
near low-water mark, none being obtained by dredging. This is equally true of 
the superbas 1 have collected. 

Ophiolepis cincta 

Muller and Troschel, 1842. Syst. Ast., p. go. 
Lutken, 1859. Add. ad hist. Oph., pt. 2, p. ror; pl. 2, figs. 6a—d. 
Ophiolepis garretti Lyman, 1865. Illus. cat. Mus. Comp. Zool., no. 1, p. 61; pl. 2, fig. 4 

(colored). 

This is a typical Indo-Pacific brittle star, ranging from Mozambique and the 
Red Sea on the west to the Society Islands on the southeast; on the north it reaches 
Japan, and on the south, the eastern coast of Australia. It occurs in Torres Strait 

and is common at Mer. There are 2 specimens in the Museum of Comparative 
Zoology labeled “Port Jackson,’ but Whitelegge (1889) does not include it in his 
list and there are no other records for the eastern coast of Australia. The largest 
specimen at hand is 15 mm. across the disk and comes from the Red Sea. Australian 
specimens do not exceed 10 mm. and are mostly smaller. They are greenish gray 
above (variegated) and nearly white beneath. Their color in life was not at all like 
Lyman’s figure of garretti, and this can hardly have been due to youthfulness. 

Ophiolepis nodosa 

Duncan, 1887. Jour. Linn. Soc. (Zool.), vol. 21, p. 86; pl. 8, figs. 1-3. 

The occurrence of this remarkable brittle star in Australia was discovered by 
W.E. J. Paradice during his collecting on little-known parts of the Barrier Reef in 
July 1924. On the reef flat off High Island, in the Frankland Group, between 17° 
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and 19° S., he found a single specimen, 13 mm. across the disk, with arms 16-18 
mm. long. The color of the preserved specimen is dull orange-brown above, dull 
grayish brown below (owing to numerous minute brown dots on a dirty whitish 
background). The arms have half a dozen narrow, indefinite crossbands of 
purplish brown. The only other specimen yet known of this unusual Ophiolepis 
is the unique holotype, from Elphinstone Island, Mergui Archipelago, 4000 miles 
northwest of the Frankland group. 

OPHIOMUSIUM 

Lyman, 1869. Bull. Mus. Comp. Zool., vol. 1, p. 322. 

Genotype: Ophiomusium eburneum Lyman, 1869, p. 322. 

This is another large, widely distributed genus of 30 species or more which is 
poorly represented in Australia. The 3 Australian species are all from the southern 
and southeastern coasts, no representative of the genus occurring west, north, or 
east of the continent (within the arbitrary limits set for this work) or even in New 
Zealand waters. There are a score or more species in the East Indies, and 10 of 

these are known from the vicinity of the Kei Islands, but apparently shallow water 
has barred them from Australia. The Australian species are well marked and 
quite unlike one another. They may be distinguished thus: 

KEY TO THE SPECIES OF OPHIOMUSIUM 

A. 2 pairs of tentacle pores obvious: 
Interbrachial areas below covered by single large, flat plate distal to 

Oralushreldaawithscenitalgplatcronucachasid cayyn yay itn thine anisacanthum 
Interbrachial areas below covered by 3 more or less swollen plates, 

of which) 2) form diskimarginsasiseenutromybelow, 4.5 e eee simplex 
AA. Tentacle pores wanting or at best very difficult to make out (probably 

present beside second under arm plate and possibly by third)............ aporum 

Ophiomusium anisacanthum 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 446; figs. 133a, 0. 

Verco took 5 specimens of this well marked species during his collecting in 
Spencer and St. Vincent gulfs, but left no record of exact locality or depth. As 
most members of the genus are known from depths of 200-2000 fms. and very 
few from less than 100, it would be interesting to know at what depth anisacanthum 
is found. The original specimens are 9—13 mm. across the disk, with the slender, 
rather rigid arms 3 or 4 times as much. Their color is pale gray or nearly white. 

Ophiomusium simplex 

Lyman, 1878. Bull. Mus. Comp. Zool., vol. 5, p. 115. 
itm, Challener’ Olas, jo, O88 jul, i mies, Go 

This species, which attains a disk diameter of 14 mm., is found throughout the 
East Indian region from southern Japan to the Kei Islands in depths of 54-180 fms. 
It is quite unexpected, therefore, in the South Australian gulfs, but Verco took 1 
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full-grown adult (14 mm. across the disk). We have, however, no clue to the 
depth at which it was taken. It has certain peculiarities which justify considering 
it a variety to which the name australe has been given (H. L. Clark, 1928, p. 449), 
but it may be only an individual variant. More material must be obtained before a 
satisfactory decision is possible. 

Ophiomusium aporum 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 447; figs. 1342, b. 
Ophiomusium incertum Koehler, 1930. Vidensk. Medd., vol. 89, p. 245; pl. 18, fig. 8; 

pl. 19, figs. 3, 4. 

Koehler was working over Mortensen’s East Indian and Australian collections 
while my report on the collections of the South Australian Museum was in press. 
Neither of us knew that this was the case, and his report was completed and in 
press before it was possible for him to see a copy of my report. There are con- 
sequently several cases where we independently came upon and named an Australian 
novelty. This Ophiomusium is such a case. There were but 2 specimens in the 
South Australian Museum collection, both collected by Verco in “Spencer and 
St. Vincent Gulfs,” depth unknown. The holotype was 9 mm. across the disk, 
the paratype but 4. Satisfied that they were undescribed, I named them aporum, 
in view of the apparent lack of tentacle pores. Koehler, with 7 specimens, all less 
than 5 mm. across, from southeastern Australia in 70-220 fms., decided they repre- 
sented a new species, which he called imcertum because of some doubts about its 
relationships. It is evident we were dealing with the same brittle star, which must 
bear the earlier name. Koehler’s figures are of great value in making clear the 
characters of this little Ophiomusium. In addition to the 7 specimens from 
Australia, Koehler included a single specimen from the Kei Islands. This identi- 
fication seems questionable; some confusion of labels or some other mishap may 
explain this unexpected occurrence. 

OPHIOPLOCUS 

Lyman, 1861. Proc. Boston Soc. Nat. Hist., vol. 8, p. 75. 

Genotype: Ophiolepis imbricata Miller and Troschel, 1842, p. 93. 

Easily recognized among the genera of Ophiolepididae, Ophioplocus is known 
by its fragmented upper arm plates. It does not occur in the Atlantic, but ranges 
from Zanzibar to California in the Indo-Pacific and eastern Pacific regions. Of the 
5 species, 2 occur in Australia. They are easily distinguished thus: 

AGT FOUMES BE WPS aia MAWES iW TOAD OHWSGES.. oo soccaccsorcecceobescvcocee imbricatus 

ATTN GDINES 2E wer amon plawes iw) © (HB) USCS. 2.5 25cc000cesccvvvcsccceces bispinosus 

Ophioplocus imbricatus 

Ophiolepis imbricata Muller and Troschel, 1842. Syst. Ast., p. 93. 
Ophioplocus imbricatus Lyman, 1861. Proc. Boston Soc. Nat. Hist., vol. 8, p. 75. 

H. L. Clark, 1921. Ech. Torres Strait, p. 143; pl. 12, fig. 8 (colored); pl. 35, figs. 1-3. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 365. 
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This is a common brittle star at the northern end of the Barrier Reef, but it 

was not taken by the Great Barrier Reef Expedition at Low Isles, nor is it reported 
from any station south of these on the Queensland coast. Nevertheless, it is not rare 

at Lord Howe Island, where the individuals have the light sandy coloration of 
many individuals from Mer and Erub. Westward, although it is not known from 
Torres Strait, it occurs at Darwin, at Augustus Island, Cape Leveque, Broome, 

Shark Bay, and Houtman’s Abrolhos (Long Island). It ranges up to 25 mm. in 
disk diameter, with arms about 3-5 times as long. The color shows great diversity, 
ranging from light yellowish or gray to deep gray or olive brown, often, perhaps 
usually, with conspicuous dark markings on the disk. The arms are almost always 
banded, and in light-colored individuals the bands are often bright brown, numerous 
and conspicuous. Some specimens from northwestern Australia are tinted with 
red-orange, particularly on the lower surface, and others are distinctly violet. ‘These 
tints may, however, be artificial, associated with the method of killing and pre- 
serving. Outside the Australian region zmbricatus ranges from Zanzibar to the 
Gilbert Islands and northward to the Ryukyu Islands. 

Ophioplocus bispinosus 

Hele Clarkanronss) ebulle Muss Comp eZoolemvol mooi peno3 7m plana ne oee: 

This species is still known only from the original 7 specimens taken by Joseph 
Gabriel at Philip Island, Western Port, Victoria, in May 1915. It was not found 
by Verco in all his dredgings in South Australian waters. We did not find it at 
Port Willunga, nor did Mortensen collect it in New South Wales. The Western 
Port specimens are all small, about 9 mm. across the disk, with arms scarcely 3 
times as much. The color of the dry specimens is pale olive gray above, and 
uniformly light buff beneath. The arms are very faintly and irregularly banded. 



ECHINOIDEA 

The sea urchins of Australia are a large and unusually interesting group, 

notable for the great percentage that are known only as fossils. Of the 1o1 

species included in this report, 56, nearly 30 per cent, are fossil only, and 
several of the 135 Recent forms occur as Quaternary fossils also. These figures 

emphasize further how unusually well represented echini are in the Australian 

fauna, a fact to which attention was first called in the report on the “Endeavour” 

collection (H. L. Clark, 1916, p. 95). Of some 1700 species of living ophiurans 

known, rather more than 200 occur in Australia, or about 12 per cent; of 1200 

sea stars, not including fossils, 190 are Australian, or about 16 per cent; but of 

rather more than 600 Recent echini, 135, or 22 per cent, are to be found in the 

Australian region. Why this should be so is hard to determine or even to 

imagine, but it is a striking and interesting fact. Another notable point is that 

whereas nearly all the fossil crinoids, asteroids, and ophiuroids are from Pale- 

ozoic strata, the extinct echini are almost all Mesozoic and Cenozoic, a very 

large proportion belonging to genera still occurring in Australian seas. 

Of the Recent species, rather more than half occur in shallow water (10 fms. 

or less), and most of these will be found, now and then at least, near extreme 

low-water mark. Most of the echini are inert and sedentary creatures, but a few 

species can move with at least visible speed; Arachnoides was noted at Darwin 

as moving an inch in 5 minutes or thereabouts, and Lovenia followed an out- 

going spring tide at Broome at a very perceptible speed, at least a yard a minute. 

The littoral regular echini live either among or under coral fragments or rocks, 

or on so-called “grassy” bottoms, and though they are seldom handsomely 

colored, many species, especially among the smaller ones, may show no little 

beauty in both form and coloring. The clypeastroids and spatangoids rarely 

show any beauty of coloring, as they live for the most part buried in sand or 

mud, to a greater or less extent. 

The classification of the echini is at present in a state of flux, and there is no 

universally accepted arrangement. Everything depends on the basis chosen from 

which to make a start. Jackson (1912), in his magnificent work “The Phylogeny 

of the Echini,” taking the little Ordovician fossil from Russia, Bothriocidaris of 

Eichwald, as his starting point, developed a logical, natural, and convenient 

arrangement, which is consistent with both the geological history and the course 

of postlarval development of all known echini. Mortensen, on the other hand, 

having become convinced that Bothriocidaris is not an echinoid and that the 

echini have developed from forms having the skeletal plates irregularly arranged 

but ultimately pluriseriate, is working out a system of classification which is 
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still in process of development, in his great monograph on the Echinoidea, the 

publication of which began in 1928. Convinced as I am that stages in develop- 

ment are our surest guide, and not being convinced that either geological or 

embryological facts warrant the adoption of Mortensen’s classification, I believe 

it the wisest course to use in this volume the classification which has been used 

in my previous publications on Australian echinoderms and in my “Catalogue 

of the Recent Sea-Urchins” (1925). Ultimately the geological history of echini 

and the postlarval development of all the chief genera will be sufficiently well 

known to make a natural classification universally accepted. Meanwhile there 

will be some confusion in the sequence and arrangement of certain families and 

larger groups, but the nomenclature of genera and species will be little affected. 

Mortensen’s refusal to abandon the old and wrong generic name “Diadema” 

and to adopt Jackson’s most appropriate and needed name Centrechinus leads 

to a little confusion in a family and an ordinal name, but there seems to be no 

help for this at present. 

In spite of my inability to adopt his classification and nomenclature, I must 

express here my admiration for Mortensen’s great monograph and acknowledge 

my debt to it and to him for the inestimable help they have given. The illustra- 

tions are superb, and the keys and synonymies of the greatest value. Constant 

references to them (as far as published) will be found in the following pages. 

The class Echinoidea is divided into 7 orders, of which, however, only 3 con- 

tain species now living; but 1 of the other 4 is represented in Australia by a 

single fossil genus and species. The 4 Australian orders are easily recognized 

thus: 

KEY TO THE ORDERS OF ECHINOIDEA 

A. Plates of interambulacra in more than 2 vertical series in each area; 

EXELTICER Gee ales RRR atte Caer Ana ERE RL CER IE Bey ee aia Perischoechinoida 

AA. Plates of each interambulacrum in 2 vertical series: 

B. Periproct within oculogenital ring at or near apex of test: 

Ambulacral plates simple; perignathic girdle made up of 

apophyses only; no pit in top of each pyramid of lantern; 

NAY GOES Wt Contin! JANKE, oo occ cse cog eascoeeeececve: Cidaroida 

Ambulacral plates compound (very rarely simple); perignathic 

girdle with auricles and apophyses; pit in top of each 

pyramid of lantern; no cortical layer on primary spines ... Centrechinoida 

BB. Periproct outside oculogenital ring in posterior interambulacrum, 

usually near margin of test and often below ambitus........... Exocycloida 

Order *PERISCHOECHINOIDA 

This order contains, according to Jackson’s classification (1912), 4 families, but 
only 1 is represented in Australia, so far as we yet know. 
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Family *ARCHAEOCIDARIDAE 

According to Jackson (1912), this family contains 3 genera, of which 2 are 
monotypic and the third includes more than 50 species. Of these, 14 are so im- 
perfectly known that their true status is debatable. One of this group is the 
following species, undoubtedly, however, an 

* ARCHAEOCIDARIS 

McCoy, 1849. Ann. Mag. Nat. Hist., ser. 2, vol. 3, p. 252. 

Genotype: Cidaris urii Fleming, 1828, p. 478. 

Although Etheridge (1892) considered it probable that the material which he 
had in hand represented 2 different species, he named but 1, and Jackson (1912) 
holds that the differences are merely such as to indicate unlikeness of age, not of 
species. In this I have no doubt Jackson is right, and accordingly all Australian 
material referable to Archaeocidaris is included here under the name proposed by 
Etheridge. 

* Archaeocidaris selwyni 

Archaeocidaris (?) selwyni Etheridge, 1892. Mem. Geol. Surv. N. S. Wales, Palaeontol., 

NO, 5 JO Dy [Do Ge fol. WS, inves, was joll, Ba, soles i 
Archaeocidaris selwyni Lambert and Thiéry, 1910. Ess. nomen. éch., fasc. 2, p. 125. 

Jackson, 1912. Phyl. ech., p. 447. 

This was a large sea urchin, having the test fully 115 mm. in diameter at ambitus. 
Additional material is badly needed, as no spines are known. It is the only 
Paleozoic echinoid from Australia, and has been found only in the Upper Marine 
series of the Permocarboniferous of New South Wales; first at Nowra, Shoalhaven 

River, County St. Vincent, and again at a point 5 miles south of West Maitland, 
County Northumberland. The second specimen was smaller than the first, and 
owing to differences in the shape of the plates, Etheridge thought they represented 
a second species, but Jackson thinks the difference is simply a matter of age. 

Order CIDAROIDA 

This small but important order contains only a single family, a large and easily 
recognized group, for the primary spines are much larger than the secondaries, and 
there is but 1 to a plate. The species are commonly of moderate or large size and 
of conspicuous appearance. 

Family CIDARIDAE 

This large and widely distributed family contains more than 120 species now 
living, and the extinct forms referred to it are legion. Many of the latter are, 
however, based on isolated primary spines, and their validity is open to serious 
question. In Australia, 9 genera and 26 species are recorded; 3 of these genera lack 
Recent species in Australian seas, and of the 26 species 9 are extinct and known 
only from Australia and from scanty material. The 9 genera are to be distinguished 
thus when Recent material is in hand: 
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KrY To THE GENERA OF CIDARIDAE 

A. Pores horizontal or nearly so, distant; surface of interval flat or with 
groove connecting 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; if subambital primaries are flaring at 
tip, they are very stout, only 3~7 times as long as thick; large 
globiferous pedicellariae very rare or wanting................. Phyllacanthus 

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

ridges, at least near base or near tip, or with spotted collar; or 
if relatively smooth, and collar unspotted, some subambital 
spines are flaring at tip but are g—12 times as long as thick: 

Interambulacral areas very wide, densely covered with minute 
tubercles bearing miliary spines or small globiferous pedicel- 
lariae; primary spines with large thorns or ridges.......... Chondrocidaris 

Interambulacral areas not conspicuously widened and not densely 
clothed with miliaries and small pedicellariae; primary spines 
WEOY GINRSS lowe MYO AS Mel ClLOMUROGBITTUS. 6.00 0000500000000> Prionocidarts 

AA. Pores near together, more or less oblique, often separated by elevation, 
never connected by shallow groove: 

C. Globiferous pedicellariae present: 
D. Ambulacra not very wide, about one-third of interambulacra or 

less; median ambulacral and interambulacral areas without 

bare depressed pits, lines, or areas: 
E. Large globiferous pedicellariae with conspicuous end tooth......... Cidaris 

EE. Large globiferous pedicellariae without conspicuous, single 
end tooth: 

F. Large globiferous pedicellariae with tips of valves turned 
inward, with large terminal opening and no end 

tooth: 

Primaries short, usually about equal to test diameter, 

rather stout, often very stout and even swollen; 

areolae little or not sunken; actinostome generally 

Jancermithanwabactinallarsys term ny issih airline Eucidaris 

Primaries 1-3 times test diameter, more or less slender 
and pointed, sometimes prickly, or even thorny or 

ridged; areolae more or less deeply sunken; ac- 

tinostome generally smaller than abactinal system... . Stylocidaris 

FF. Large globiferous pedicellariae with straight valves and 

sill itermainal ao penin caer rr nanan Stereocidartis 
DD. Ambulacra very wide, 35-55 per cent of interambulacra; in 

both areas, more or less evident development of sunken, 

laIRS jos, Gonces, Or Imes allome GWMURES. 0... 0 056c0s00ccccus: Gontocidaris 
CC. No globiferous pedicellariae; primary spines long, straight, usually 

cylindrical, often thorny, more or less white and shining 

(unless stained)vik. oie iWon nee te ae Ce gun ee Oe Histocidaris 

Obviously the above key is worthless for fossils, which often lack spines and 
almost never have pedicellariae. Moreover, specific names have been given in 
certain cases to spines alone. As a result it is impossible to make a key which will 
cover both Recent and fossil forms. As regards the Australian Cidaridae, however, 
the problem is solved by the invaluable report on “The Cainozoic Cidaridae of 
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Australia” by Chapman and Cudmore (1934). The clarity of both text and figures 
in this paper makes the identification of nearly all extinct Australian Cidaridae a 
simple matter. The one exception is Czdaris comptoni Glauert, which, being from 
Cretaceous strata, is not included in Chapman and Cudmore’s paper. There were 
no spines connected with Glauert’s unique type, but he says that spines from the 
same strata might be referred to Czdaris, Dorocidaris, or Typocidaris. There is no 
reason, then, why his reference of his specimen to Czdaris should be questioned, 
save that all the living species of that genus occur in the Atlantic and the presence 
of the genus in the Australian Cretaceous seas is improbable. His figure resembles 
rather closely a Stylocidaris, and it is more likely that the species belongs in that 
genus, but the test alone will not serve to determine the point. As Mortensen 
(19284, p. 288) has well said, “We may, or rather must, go on designating such 
fossil forms as Cidaris.” Hence the presence of the name Czdaris among the 
Australian Cidaridae. 

PHYLLACANTHUS 

Brandt, 1835. Prodr. descr. anim., p. 67. 

Genotype: Cidarites (Phyllacanthus) dubia Brandt, 1835, p. 68. 

Mortensen (1928a@) recognizes 6 species in this genus, 5 of which occur in 
Australia. Chapman and Cudmore (1934) add a sixth species to the Australian 
list, but it is known only as a fossil. It is, however, well characterized by its un- 

usually broad and finely tuberculated interambulacral areas. The species are all 
large and characteristically rigid. The long, stout primary spines serve presumably 
as a protection against attacks from fishes and other predators, but they are also 
of use in very sluggish locomotion and in holding the animal rigidly in place in 
nooks and hollows of coral reefs and among rocks. Only a single species (7m pertalis) 
is widespread in the Indo-Pacific region (including tropical Australia); it does not 
range east of Tonga, but extends northward to the Ryukyu Islands. The type 

species (dubia) is known as yet only from the Bonin Islands. The remaining 4 
species are all peculiar to Australia and occur on all sides of the continent. 

Kery To THE SPECIES OF PHYLLACANTHUS 

A. Coronal plates of adults (50-70 mm. h.d.) 6 or 7 in each column: 
B. Primary spines short, normally less than test diameter: 

Interambulacral median areas very wide and closely covered with 

Siniall@mtupenclessmextin tarps nee e ry wuts Gait ntaes MEM yw euis sore gues duncan 

Interambulacral median areas not wider than entire ambulacrum...... imperialis 
BB. Primary spines, as a rule, considerably longer than test diameter, 

rather slendery and vusually, taperingisomewhat.4) 0-050 -.04.-. - longispinus 

AA. Coronal plates 8-10: 

(C. Oigall jorsineriies iebiniove” eke lomo a Uy Gans we pees bal Cee eet e ee we nienen ote magnificus 

CC. Oral primaries not flaring: 
Spinelets on apical system pointed; marginal series of ambulacral 

fulbenclesmimolenonel essminnecUlai ney nn nr en anes irre gularis 

Spinelets on apical system broad and scalelike; marginal am- 

bulacralituberclesiveryerecular. vot unitorm! sizeny. parvispinus 
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*Phyllacanthus duncani 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 131; pl. 12, figs. 7-9; 
pl. 15, fig. 33. 

Fragmentary specimens and spines of this big sea urchin are found in the rocks 
of Victoria, Tasmania, South Australia, and southern Western Australia, in rocks 

of Upper Oligocene and Lower Pliocene age. The notably wide and finely tuber- 
culated interambulacral areas suggest that it is not a primitive member of the 
genus. It seems to be somewhat nearer to the widespread species imperialis than 
to any one of the other Australian species of the genus, but in the broad, finely 
granulated interambulacral areas it is strikingly suggestive of the Western Australian 
species magnificus. 

Phyllacanthus imperialis 

Cidarites imperialis Lamarck, 1816. Anim. sans vert., vol. 3, p. 54. 
Phyllacanthus imperialis Brandt, 1835. Prodr. descr. anim., p. 68. 

Mortensen, 1928a. Mon. Ech., vol. 1, p. 504; pl. 54, fig. 4; pl. 57, fig. 3; pl. 74, fig. 6; 
pl. 88, figs. 4-10. 

This is the widespread species of the genus, ranging from Zanzibar and the 
Red Sea on the west to the Ryukyu and Tonga islands on the east. It is fairly 
common at the Murray Islands, but its favorite habitat (on the outer side of the 
reef below low-water mark) is rather inaccessible, so that specimens are not easily 
obtained save by a diver. It has been taken elsewhere in the Torres Strait region, 
but is replaced west of that area by the following species. It reaches a large size, 
80 mm. h.d., with spine length somewhat less, or the longest spines may be some- 
what more. The general color is very dark purple with the primaries lighter and 
often with a greenish tint; in many cases some or all of the primaries have one or 
more light rings (yellowish or whitish) of considerable breadth near the tip, but 
the number, width, and position of these show great diversity. Déderlein and 
Mortensen have suggested varietal or “form” names for individuals showing or 
lacking such color bands, but there seems to be neither constancy nor consistency 
in the matter, and the material at hand does not warrant using special names. 
Between Torres Strait and Moreton Bay, southern Queensland, there are no records 

of Phyllacanthus, which would seem to indicate that the ranges of zmperialis and 
parvispinus do not meet on the eastern Australian coast—“important, if true.” 

Phyllacanthus longispinus 

Mortensen, 1918. K. svenska Vetensk.Akad. Handl., vol. 58, no. 9, p. 4; pl. 1; pl. 2; 
Ol, Sy ile Be fol S, immer, 15% 

nOptei, IMO, Wen, wall, Ry fo S79 jal Os, inves, 7 G8 ll, WA, ime ©: 

This is the species occurring on the northern coasts of Australia, its known range 
being from Port Essington, on the Coburg Peninsula, to Cape Jaubert, northwestern 
Australia. The largest specimen is 90 mm. h.d., with the longest spine scarcely 
exceeding the diameter. The primary spines are so obviously more slender and 
tapering than in zmperialis that the two species need not be confused. Even the 
largest specimens live in crevices in masses of coral (see H. L. Clark, 1938, p. 374). 
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Phyllacanthus magnificus 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 158; pl. 26, upper fig. (inverted). 
Mortensen, 1928a. Mon. Ech., vol. 1, p. 518; pl. 61, fig. 2; pl. 62. 

This fine species is known as yet only from the 2 specimens taken by the 
“Endeavour” in her trawling between Fremantle and Geraldton, Western Australia, 
in 19-120 fms. The larger was 92 mm. h.d. and 72 mm. v.d., with the longest 
primary about 75 mm. long. The actinal primaries are conspicuously short and 
stout with flaring tips. The general color of the test and its minor appendages is 
deep red-brown; young primaries and the collar of large ones, yellow-brown; 
mature primaries dark, with an evident purplish-red shade, but covered for the 
most part with bryozoa, sponges, and other organisms. 

Phyllacanthus irregularis 

Mortensen, 1928. Vidensk. Medd., vol. 85, p. 74. 
19284. Mon. Ech., vol. 1, p. 520; pl. 58; pl. 59; pl. 60; pl. 61, fig. 1. 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 372. 

This is the largest and apparently the most variable (or diversified) species of 
the genus, and the name chosen by Mortensen is doubly appropriate. Fully grown 
specimens are 110 mm. h.d., 70-73 mm. v.d., and have primaries 50-70 mm. long. 
The usual color is a dark purplish brown, but the primaries are generally of 
different tint, sometimes lighter, sometimes darker. A young specimen in the 
Perth Museum is yellowish brown orally, becoming purplish brown apically. The 
aboral primaries are dull purple with a narrow encircling band near the middle, 
and the neck, light; the collar is dull brown. 

The range of zrregularis is from Fremantle and Rottnest Island, Western Australia, 
to Port Willunga, South Australia, along the southwestern and southern coasts of 
the continent. There is much individual diversity, particularly in the length and 
form of the primary spines, but the acute or acuminate miliaries are generally 
diagnostic. Cotton and Godfrey (1942, p. 216; pl. 12) have recognized the South 
Australian form as a subspecies of zrregularis to which they have given the name 
kimberit. This may be desirable if the slight distinguishing features prove to be 
constant. 

Phyllacanthus parvispinus 

Tenison-Woods, 1879. Proc. Linn. Soc. N. S. Wales, vol. 4, p. 286; pl. 14 (the feminine 
form parvispina was the original spelling). 

Mortensen, 1928¢. Mon. Ech., vol. 1, p. 513; pl. 63, figs. 1-3; pl. 64, fig. 3. 

The question of distinguishing the Port Jackson Phyllacanthus from impertalis 
is debatable, but in view of the wide gap along the Queensland coast which separates 
the known ranges of the two forms, it is reasonable to follow Mortensen’s lead and 
treat them as distinct species. It will not be surprising, however, if larger series of 
specimens prove their intergradation. 

The Port Jackson form is best known from the coast of New South Wales in 

the region north of Cape Howe, but it is said to occur in Tasmania and at Moreton 
Bay in southern Queensland. The record from the Kermadec Islands is accepted 
by Mortensen, but that from Lord Howe Island he properly rejects. It is now very 

19 
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sure that the large cidarid from Lord Howe is Prionocidaris australis and not a 
Phyllacanthus at all. 

The differences between parvispinus and irregularis of southwestern Australia 
seem to be fairly obvious and quite constant. The southeastern species does not 
reach so large a size as irregularis, 92 mm. being the maximum diameter given by 
Mortensen. There are no constant and reliable differences in color. 

CHONDROCIDARIS 

A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 18. 

Genotype: Chondrocidaris gigantea A. Agassiz, 1863, p. 18. 

This is an old, rare, and widespread genus known today from Mauritius, Sumatra, 
the Loyalty Islands, Samoa, and Hawaii, but only a dozen specimens of the 2 
recognized species are to be found in all the museums of the world. In various 
places (Madagascar, India, Java) spines of fossil cidarids have been found that 
resemble those of Chondrocidaris gigantea more or less. Similar spines, associated 
with tests, justifying reference to this genus, have been found in Australia. 

*Chondrocidaris clarkii 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 141; pl. 13, figs. 15-17; 
OM, Te, Maver, Qt 

If the spines figured were really associated in life with the smaller of the types, 
there is justification for placing the species in Chondrocidaris, for the ridges and 
projections on them are indeed similar to those shown in the type species of that 
genus, and the broad, closely tuberculated interambulacra confirm the association. 

All the material has been obtained in the Murray River valley in Victoria, more 
particularly from the cliffs at Morgan and at Overland Corner, in Upper Oligocene 
to Miocene strata. The larger test (from below Overland Corner) was 62 mm. h.d. 
and 33 mm. vy.d.; the one from Morgan was only 36 mm. h.d. The Recent species 
of Chondrocidaris are not much larger than this (50-85 mm. h.d.), but the spines 
are so much stouter as to raise the question of the actual relationship of the 
Australian and the Indo-Pacific forms. Until much more material is available, 

however, the matter may rest as it is. 

PRIONOCIDARIS 

A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 18. 

Genotype: Cuidarites pistillaris Lamarck, 1816, vol. 3, p. 55. 

This genus was soon disavowed by its founder, but was revived by Mortensen - 
(1909), and in the light of our present-day knowledge seems a relatively natural 
group. It is made up of half a dozen species ranging throughout the Indo-Pacific 
region from East Africa to Hawai. The species of which many specimens are 
known show great diversity in the character of the primary spines but remarkable 
constancy in some detail of color, which serves to define the species. They are all 
of moderate size and shallow-water habitat. In the Australian region we find 5 
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species, 1 of which is now extinct and another is so common and so diversified in 
the character of the primary spines that it seems permissible at least to recognize 
several nominal varieties. 

KEY TO THE SPECIES OF PRIONOCIDARIS 

A. Spinelets and projections on primary spines not arranged in whorls, 
sometimes wanting: 

B. Collar of primaries more or less conspicuously spotted; in extreme 
cases only a few spots present, many collars having no spots: 

Spotsmonbcollarikwilites suger rae NRA ca Me Fas a Na tA a ee at australis 
Saas On collkye pmgpple, WO, OF GSMABOM, 62045 000090c000s0000000 0405 baculosa 

BB. Collar of primaries not spotted: 
Coronal plates large and few, 7 in a specimen 75 mm. h.d.; 

OMMMMAAY Gomes loviver aval UNOS GMI, ..50caccdcaaadacecenaccne scoparia 
Coronal plates more numerous, 9-II in specimens 70-75 mm. 

h.d.; primary spines short and thorny or long, more or less 
slender, with spinelets or thorns at base or at tip or through- 
Oue OF Guin Wolly WMO, ..cc0ccsoneoccdobadoudnsccesccones bispinosa 

AA. Spinelets and projections on primary spines arranged in several con- 
SPICUGUSRWIMON] Sine se MNT HAs hh ems PAN er aN Spe Mae dnd verticillata 

Prionocidaris australis 

Phyllacanthus australis Ramsay, 1885. Cat. Ech. Australian Mus., pt. 1, p. 44; pls. 1, 1a, 

1d. 
Prionocidaris australis H. L. Clark, 1916. “Endeavour” rept., p. 97. 

Mortensen, 19284. Mon. Ech., vol. 1, p. 456; pl. 52; pl. 53, fig. 12. 

This fine species is characteristic of the southeastern coasts of Australia from 
Fraser Island, Queensland, to Bass Strait. It also occurs at Lord Howe Island, the 

only cidaroid as yet known occurring there. It ranges up to 70 mm. h.d.; the 
primary spines show considerable diversity in relative length, which ranges from 
less than the test diameter to more than twice that. It is a strikingly handsome 
species, as is shown in Mortensen’s splendid plate 52. There is considerable diversity 
in color, but the secondary and abactinal spines are commonly red, very bright in 
life. The white spotting of the collar of the primaries is noticeable. The color of 
the primaries themselves is deep brown, becoming more and more grayish or 
completely obscured with the development of the coating of anastomosing cortical 
hairs and of the barnacles, bryozoa, sponges, and other zoological specimens which 
tend to settle upon them. 

Prionocidaris baculosa 

Cidarites baculosa Lamarck, 1816. Anim. sans vert., vol. 3, p. 55. 
Prionocidaris baculosa Mortensen, 1909. Ech. Deutsch. Sudpolar-Exped., p. 50. 

The remarkable diversity shown in the length, form, and character of the primary 
spines by this common and widespread species of the Indian Ocean and East Indies 
has been the source of much confusion, which has, however, been well cleared up 

by Mortensen (1928a). The only justification for including the species in the 
Australian fauna is the occurrence of an extreme variety in the coastal waters of 
Western Australia, south of 28° S. This variety is distinguished by its long, more 
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or less banded, and nearly or quite smooth (that is, without thorns or spinelets) 
primaries, and narrow, light-colored secondaries with a brown median stripe. A 
similar but less extreme form was recognized by Lamarck as a distinct species, and 
the essential synonymy is as follows: 

Cidarites annulifera Lamarck, 1816. Anim. sans vert., vol. 3, p. 55. 
Prionocidaris baculosa var. annulifera H. L. Clark, 1923¢. Jour. Linn. Soc. (Zool.), vol. 35, 

p. 248. 

Mortensen, 19284. Mon. Ech., vol. 1, p. 443 (pp. 437-438 for full synonymy); pls. 45, 46. 
Prionocidaris bispinosa var. laevis H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, 

(Ou S7Awe foll AO, jax we, 

Only 2 authentically Australian specimens of this handsome sea urchin seem to 
be known, and both are in the Museum of Comparative Zodlogy. The larger, 56 
mm. h.d., collected near Garden Island, Fremantle, Western Australia, in 1914, 

was presented to the Museum by E. W. Bennett. As most of the primaries had 
unspotted collars, this specimen was identified as Prionocidaris bispinosa, but owing 
to its striking peculiarities, it was named as a new variety, /aevis. Recently, com- 

parison with the specimen, 49 mm. h.d., taken by Dakin at the Abrolhos Islands, 
identified (H. L. Clark, 19232, p. 248) as P. baculosa var. annulifera, has brought 
out the fact that the two are identical. The name /aevis had therefore better be 
discarded for the present, but should further collecting on the coast of Western 
Australia demonstrate that all the daculosa of that area have the primary spines 
as smooth as in these specimens, those of the lower mid-zone conspicuously expanded 
at the tip, the general coloration as light, and the collars sparsely (or not at all) 
spotted with crimson, there would be adequate ground for maintaining the varietal 
name J/aevis. 

*Prionocidaris scoparia 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 134; pl. 12, figs. 10, 11; 
pl. 15, figs. 28-30. 

This interesting species has been found at several localities in Victoria and South 
Australia in strata from the Upper Oligocene to the Miocene. The well preserved 
specimen figured is 75 mm. h.d. and 64 mm. v.d. The primary spines are more 
or less cylindrical and thorny. They apparently may exceed the test diameter. 

Prionocidaris bispinosa 

Cidarites bispinosa Lamarck, 1816. Anim. sans vert., vol. 3, p. 57. 
Prionocidaris bispinosa Déderlein, 19112. Abhandl. Senckenb. Naturforsch. Gesellsch., 

vol. 34, p. 240. 
Mortensen, 1928a. Mon. Ech., vol. 1, p. 468; pl. 44, fig. 2; pl. 47, fig. 1; pl. 53, figs. 1-3. 

This fine sea urchin is very common on the northwestern coast of Australia, 
particularly in the vicinity of Broome. Mortensen considers its “centre of distribu- 
tion” to be in the “Java-Philippine and Moluccan seas,’ but it ranges as far west 
as Ceylon and as far south as Port Denison, Queensland. It was taken by the 
“Challenger” in Torres Strait, but A. Agassiz listed the specimens as Phyllacanthus 
annulifera. Along the northern coast of Australia it is found as far to the southwest 
as Shark Bay and even the Abrolhos Islands. It reaches a considerable size (78 mm. 
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h.d.) and shows an astonishing diversity in the length and character of the 
primaries, and to a lesser degree in coloration. Mortensen’s admirable account 
(19282, pp. 468-475) should certainly be consulted. He lists 5 named varieties, all 
of which occur on the Australian coast. Briefly, they are as follows: 

1. Var. ramsayi Doderlein, from Queensland, has the primary spines distinctly more than 
h.d., slender, not tapering, with thorns only near the widened, crown-shaped tip. 

2. Var. chinensis Doderlein, from the China Sea, but also occurring on the coast of 

Western Australia as far south as the Abrolhos Islands, has the primaries long and 
tapering, without thorns or with a few long thorns near the tip. 

3. Var. aruana Doderlein, from the Aru Islands and from Augustus Island, northern 
Western Australia, has very long primaries (up to 3 times h.d.) with few or no thorns, 

but the tip may be expanded into a small crown. 
4. Var. elegans Mortensen, from northwestern Australia, has very short primaries (two- 

thirds h.d.) and white secondaries with a sharply limited red-brown mid-line. 
5. Var. nigro-brunnea Mortensen, from Cape Jaubert and Shark Bay, has the secondary 

spines (at least those surrounding the primaries) very dark, sometimes “almost black,” 
and the primaries “more or less dark violet,” about equal to or less than h.d. Somewhat 
similar specimens occur also on the Queensland coast. 

Though these varieties are interesting as showing the possibilities of diversity 
within a single species, they are, as Mortensen says, “of very little real value.” That 
is, they do not seem to be correlated with any particular geographical or ecological 
factors and presumably they do not “breed true.” As stated above (p. 286), the 
variety Jaevis named by me in 1938 is better regarded as an extreme variant of 
baculosa var. annulifera. 

Prionocidaris verticillata 

Cidarites verticillata Lamarck, 1816. Anim. sans vert., vol. 3, p. 56. 
Prionocidaris verticillata Doderlein, 191142. Abhandl. Senckenb. Naturforsch. Gesellsch., 

vol. 34, p. 242. 

Plococidaris verticillata Mortensen, 1909. Ech. Deutsch. Sudpolar-Exped., pp. 51, 53. 
1928a. Mon. Ech., vol. 1, p. 428; pl. 51, figs. 3-7. 

Mortensen (19284, p. 433) says this sea urchin is “distributed all over the Indo- 
Pacific region from Zanzibar . . . [to] Samoa (also recorded from Hawaii) and 
from Japan ... to the Australian East coast (exact localities unknown).” The 
Hawaiian record is dubious, and the Australian report was supported only by 
A. Agassiz’s brief statement (1881, p. 40) that the “Challenger” took verticillata 
at her station 186 in Torres Strait. No specimen of the “Challenger” ’s collecting 
was in the British Museum in 1924. The Barrier Reef Expedition, however, took a 
fine specimen on the Low Isles reef in 1929 (H. L. Clark, 1932, p. 211). The 
species is small, with 30-40 mm. as the maximum horizontal diameter. The color 
is generally definitely green, but this shade may be obscured by gray or brown, and 
in some specimens at least there are indications of red and yellow shades. In spite 
of its wide distribution, specimens are not common, and good series will probably 
reveal considerable diversity in color. At present, verticillata must be considered 
one of the rarest of Australian echini. 

As I pointed out in 1932, the name Plococidaris, in the use of which Mortensen 
persists, is untenable, as it is a pure synonym of Prionocidaris. The author of a 
genus has no more right to change the type species after publication than has any 
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other writer. The name Plococidaris is also superfluous, as verticillata is merely a 
Prionocidaris with an unusually constant type of primary spines. The other 
supposed characters are too trivial and too much dependent on size, age, and 
condition of the specimen to warrant giving them generic weight. 

CIDARIS 

Weskewi7759 Nddaradpkleinwe p paexvAlw Ole 

Genotype: Czdaris papillata Leske, 1778, p. xvii = Echinus cidaris Linné, 1758, 
p- 664 (as limited in 1761, p. 513). 

It is extremely doubtful whether this genus, as typified by the Recent species, | 
really occurs in Australia, but the species assigned to it by Glauert may for the 
present remain therein. Possibly further and better material may warrant giving 
it a different generic status, but, as stated above (p. 281), until such material is 
available we must continue to use the inclusive name Czdaris. 

*Cidaris comptoni 

Glauert, 1923. Jour. Roy. Soc. W. Australia, vol. 9, pt. 1, pp. 48-52; pl. 3. 

The type specimen is incomplete, but was apparently about 35 mm. h.d. and 20 
mm. v.d. The large scrobicular areas, the coarse tuberculation, the elevated, narrow 

interporiferous areas, and the depressed, zigzag, narrow areas between the columns 

of interambulacral tubercles are distinctive features. This specimen was found in 
the chalk of the Gingin beds, Western Australia. Apparently no spines were 
definitely associated with it, but numerous spines, “quite in accord with those of 
the genus Cidaris,’ have been found in the same Cretaceous beds, and some at least 
of these probably represent the same species as the test. Obviously more material 
is much to be desired. 

EUCIDARIS 

Pomel, 1883. Class. méth. éch., p. I09. 

Genotype: Czdarites metularia Lamarck, 1816, vol. 3, p. 56. 

This is an interesting little genus, widespread in the tropics but barely entering 
the Australian region. The number of species included depends on the degree of 
differentiation which is allowed in those recognized. Mortensen (19282) accepts 
4 and a variety which he considers may well be accepted as a fifth. In my judgment, 
this is a rather extreme grouping and makes too little allowance for the normal 
diversity within a species. There are 3 well marked forms occurring in well 
separated areas, 1 in the Atlantic, 1 in the eastern tropical Pacific, and 1 in the 
vast Indo-Pacific area. The last is said to occur in Australia. Typical examples of 
a fourth species occurring at St. Helena and Ascension in the southeastern Atlantic 
are very striking and seem to justify recognition of clavata Mortensen. 

Eucidaris metularia 

Cidarites metularia Lamarck, 1816. Anim. sans vert., vol. 3, p. 56. 
Eucidaris metularia Doderlein, 1887. Japan. Seeigel, p. 42. 

Mortensen, 1928a. Mon. Ech., vol. 1, p. 386; pl. 41, figs. 1-8. 
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This small and usually pretty cidarid has a very wide range, from Mozambique 
on the west to Hawaii on the east, north to the Gulf of Suez and southern Japan, 

and south to the shoals of northern Australia. The actual occurrence on the 
Australian coast seems to be open to question. I have seen no Australian specimens 
save in the British Museum, and the only specimens there with definite locality 
are from Evans and Flinders banks off the northwestern coast. We found none in 
the Broome region, and Bardwell did not find any farther east at Augustus and 
Champagny islands. Specimens more than 30 mm. h.d. are not common, and the 
longest primaries do not often exceed the test diameter. In young specimens, the 
colors are usually red and white (often a bright, light red) with the spines distinctly 
banded. With growth, the red becomes more and more purplish brown and the 
light shades more gray, yellowish, or dusky, so that the adults are not nearly as 
pretty as the young. 

STYLOCIDARIS 

Mortensen, 1909. Ech. Deutsch. Sudpolar-Exped., p. 52. 

Genotype: Cidaris affinis Philippi, 1845, p. 351. 

This large and widely distributed genus is represented in Australia by but 2 
species, quite unlike each other in appearance and in the region they inhabit. They 
may be easily distinguished thus: 

Collere Ge jorarronreess Wo inal GoW, oassoancnnacocbuvcannsacuscogdoueon sas ssear bracteata 
Collarmoieprimariesmunspottedye writ weey. ieee sneer weer ea eet nO ee ay conferta 

Stylocidaris bracteata 

Dorocidaris bracteata A, Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 197. 
Stylocidaris (?) bracteata Mortensen, 1909. Ech. Deutsch. Stidpolar-Exped., p. 52. 

1928a. Mon. Ech., vol. 1, p. 359; pl. 39, figs. 1-6. 

This is a handsome East Indian sea urchin which was taken by the “Endeavour” 
between Fremantle and Geraldton, Western Australia, in June 1912, in 60-100 fms. 

Two specimens, each 35 mm. h.d., were obtained. The primaries are about 50 mm. 
long, somewhat flattened near the base, where they are 4 mm. wide, with prominent 

dentate ridges, and longitudinal series of red-brown spots, especially on the collar. 
No other Australian specimens are as yet known, but more extensive dredging off 
northwestern Australia in moderately deep water will probably show that the 
range is continuous from Amboina to Geraldton. 

Stylocidaris conferta 

Cidaris conferta H. L. Clark, 1916. “Endeavour” rept., p. 100; pl. 38. 
Stylocidaris conferta Mortensen, 1928a. Mon. Ech., vol. 1, p. 351; pl. 37, figs. 3-7. 

Known as yet only from rather deep water (80-260 fms.) off the southeastern 
corner of Australia, this well marked species would seem to be endemic. It was 
taken twice by the “Endeavour” and twice by Mortensen (1914), and Mortensen 
(19284) reports other specimens from off Port Jackson in 250 fms. It reaches 45 
mm. h.d., with the primary spines 60—70 mm. long. There is apparently considerable 
diversity of color, ranging from white to yellowish brown or dull reddish; secondary 
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spines usually with a longitudinal line of some dull shade; primary spines more or 
less white, with a yellow-brown collar. In young primaries there may be 2 or 3 
narrow reddish bands, but fully grown spines usually lack them. © 

STEREOCIDARIS 

Pomel, 1883. Class. méth. éch., p. 110. 

Genotype: Cidaris cretosa Mantell, 1835, p. 205. 

This is a large genus, notable for the fact that it has an exceptional geological 
range, including species long since extinct, as well as more than a dozen species and 
several named varieties occurring in Recent seas. The earliest species are found in 
the Cretaceous and Eocene strata. The Recent species are nearly all found in the 
Indo-Pacific, more particularly in its western half. None has yet been found in 
Australian seas, but the following species has long been known from Tertiary 
deposits of Victoria and South Australia. 

*Stereocidaris australiae 

Leiocidaris australiae Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 45; pl. 3, 
TAS I, Do ; 

Cidaris (Stereocidaris) australiae Tate, 1898. Jour. Roy. Soc. N. S. Wales, vol. 31, p. 411. 
Stereocidaris australiae Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, 

p. 127; pl. 1; pl. 2, figs. 1-3, 5-60; pl. 15, figs. 32a, 34—-36c. 

Considerable material of this interesting species, apparently a typical Stereocidarts, 
has been collected at several points in Victoria and South Australia, ranging from 
Upper Oligocene to Miocene. Large specimens were apparently nearly 40 mm. h.d. 
in life, and the height was definitely more than half as much. The primary spines 
were nearly or quite twice the test diameter. Chapman and Cudmore have given 
a full account of this cidarid, but their figure 4, plate 12, is not the test of a 

Stereocidaris. It is much more like Stylocidaris and probably represents an un- 
described species of that or a related genus. It also seems improbable that all the 
spines which they assign to this species are really referable to Stereocidaris. I am 
particularly skeptical about those shown in figure 36 of plate 15. 

GONIOCIDARIS 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 337. 

Genotype: Cidarites tubaria Lamarck, 1816, vol. 3, p. 57. 

Few genera among echini have caused so much discussion among students of 
the group as has this East Indian genus of Cidaridae. It ranges from Japan to New 
Zealand and Tasmania, but half of the 14 Recent species recognized by Mortensen 
(19284) are known only from the East Indies. Of the species here included as 
Australian, 4 are known only from fossil remains, and their relation to the 2 Recent 
species is still in need of critical study, especially since one of these two is the type 
of the genus and shows great diversity in both test and spines. A single Recent 
species is known from New Zealand, and Mortensen has seen a badly damaged sea 
urchin from South Africa which is apparently a Goniocidaris. The Australian forms 
may be distinguished as follows, but the lines are hazy and require further 
elucidation. 
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KEY TO THE SPECIES OF GONIOCIDARIS 

A. No basal disk on primary spines; secondary spines rather thick and 
more or less clavate; no green on test: 

B. Large (up to 60 mm. h.d.), with conspicuous bare sunken areas on 
test, vertical or horizontal or both, and often pits at corners of 
plates; spines very diversified, usually coarse, thick, more or 
less thorny: 

C. Poriferous areas sunken, and “longitudinal ridge of tubercles 
marginal” to them very pronounced; primary spines not 

very thorny, “often terminating in tiny, cup-shaped flares”; 
EX EEG tag eet IN RENN Mee MN INURE AT AG Marillion dani gO Las mortensent 

CC. Not as above: 
A conspicuous broad, vertical bare area in both ambulacra 

AMG poi tera HULA CAME sek N 1 oi hush a utr nena te Dapae NL eh ple tubaria 
No bare vertical areas, narrow horizontal areas often forming 

ladderslikemcolumns ayer Oy Un re Ne a ee tubaria var. 

impressa 
BB. Smaller, not over 30 mm. h.d.; primary spines less stout: 

D. No bare areas on test, though median interambulacral sutures 
ALEMSUTKC Meas eXtIN Claw ney Pa Marin ut wen Aan ee tari tigre lrg Metucn aca prunispinosa 

DD. Narrow, sunken median vertical bare areas in both ambulacra 

and interambulacra: 
Bare areas of interambulacra more or less ladder-like; extinct. ..murrayensis 

Bare areas of interambulacra not ladder-like; extinct........... pentaspinosa 
AA. Basal disk on primary spines more or less developed (at least on some 

spines); secondary spines flattened; more or less green on upper 

nal famo tag tes Uae ermine ya rece titan wreck PAL nage Chay Shane cha G australiae 

*Goniocidaris mortenseni 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 139; .pl. 14, figs. 23, 27. 

This species, obviously close to the common living species tubaria, is based on 
test fragments and spines from the Lower Pliocene rocks of Aldinga, South Australia. 
For stratigraphical purposes, it may be well to accept the species, but sufficient well 
preserved material would probably show that the specific characters are hardly 
sufficient to warrant separation from tubaria. 

Goniocidaris tubaria 
Mee, 

Cidarites tubaria Lamarck, 1816. Anim. sans vert., vol. 3, p. 57. 
Goniocidaris tubaria Liitken, 1864. Vidensk. Medd. (1863), p. 137. 
McCoy, 1885. Prodr. zool. Victoria, dec. 10, p. 33; pl. 100 (colored). 
Mortensen, 1928a. Mon. Ech., vol. 1, p. 156; pl. 12, figs. 1-7. 

This, the largest species of the genus, is a common urchin in shallow water along 
the coasts of New South Wales, Victoria, South Australia, and Tasmania. Its range 

extends to southwestern Australia, even north of Fremantle, but it is not common 

~ \. along that coast, and specimens in the British Museum labeled from “northwestern 
Australia” do not justify the conclusion that it occurs north of Geraldton. Mortensen’s 
(1918) record of 2 specimens from “Cape Jaubert” is to me incredible, and must 
be due to a misplaced locality label; his later statement (19282, p. 160) that tubaria 
“appears to be distributed all round Australia except probably the North Coast” 
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gives an erroneous idea of its distribution, for it is distinctly a southern form and 
avoids the warmer coasts north of 28°. Its absence from Lord Howe Island is 
worthy of note. It occurs most commonly in depths of 10-80 fms., but is sometimes 
found along shore and occasionally down to depths of 150 fms. When fully grown 
the test is 50-60 mm. h.d., and the spines show great diversity in length, stoutness, 
and thorniness. The colors are usually dull shades of gray, brown, and red, but 
show much diversity. Some individuals are quite handsome. Another feature 
which shows extraordinary diversity is the degree to which the ambulacra and 
interambulacra are devoid of small tubercles. Ordinarily they are quite bare, at 
least in the median areas, but often they tend to be more or less covered except 
along the horizontal sutures. Extreme examples look very unlike typical specimens; 
they were long regarded as a distinct species and were called “geranioides Lamarck.” 
Mortensen (19282) has shown, however, that Lamarck’s “geranioides” is un- 
recognizable but was not a cidarid; hence the name can no longer be used. Instead, 
a specific name proposed by Koehler has been adopted by Mortensen as a valid 
varietal name and is therefore the proper one to be used, if the form is recognized 
at all. The essential synonymy is as follows. References prior to the “Revision of 
the Echini” are omitted. 

Gontocidaris geranioides A. Agassiz, 1872a. Rev. ech., p. 131; pl. 1g, figs. 3, 4 (NON 
Cidarites geranioides Lamarck, 1816, vol. 3, p. 56). 

Goniocidaris impressa Koehler, 1926. Ech. Australasian Antarct. Exped., p. 24; pls. 91, 92. 
Goniocidaris tubaria var. impressa Mortensen, 19284. Mon. Ech., vol. 1, p. 163; pl. 12, 

nee O, ©: 

In its extreme development this is an easily recognized sea urchin. It is most 
frequent in Bass Strait and on the Tasmanian coast, but occurs as far west as 
St. Francis Island and Kangaroo Island, South Australia. It is not yet reported 
from New South Wales or Western Australia. The genus Adelcidaris proposed by 
Cotton and Godfrey (1942) seems quite superfluous, as Mortensen’s clearing up of 
the nomenclatural difficulties is entirely satisfactory. 

*Goniocidaris prunispinosa 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 135; pl. 13, figs. 12-14. 

This rather small species (29 mm. h.d.) has been found at many places in both 
Victoria and South Australia in Upper Oligocene to Miocene beds. It is possibly 
not a Goniocidaris, but there seems good reason for regarding it as a primitive 
member of the genus. 

*Goniocidaris murrayensis 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 138; pl. 14, figs. 20-22. 

This is a small and apparently rather rare cidarid, but the holotype is well pre- 
served, though no spines are associated with it. It is rather less than 14 mm. h.d., 
and only 6.25 mm. high. It was found at the Lower Murray Cliffs in South 
Australia. The only other known specimens are fragments of the test found at 
Neumerella,t Longford, and Flinders, Victoria, and at Morgan, Wongulla, and 

1 An interambulacral fragment from Neumerella was previously figured (Chapman and Cudmore, 

1928, pl. 11, fig. 74g) as G. pentaspinosa. 
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Aldinga, South Australia. No spines have yet been found. The known material is 
from beds of Upper Oligocene to Miocene age. 

*Goniocidaris pentaspinosa 

Chapman and Cudmore, 1934. Mem. Nat. Mus. Victoria, no. 8, p. 137; pl. 14, figs. 18, 19. 

This is another small species, with the test less than 20 mm. in diameter and its 
height more than half as much. The test is described as “very depressed,’ which 
apparently means, to judge from the figure, that the upper side is flattened. The 
greatest circumference is thus above the equator. No complete test has yet been 
found. The primary spines, which have not yet been found still attached to the 
test, are long (they may exceed twice the test diameter), rather slender, and not 
thorny or irregularly spiniferous, but may show parallel series of coarse serrations 
near the base. The species is rather widespread and fairly common in Upper 
Oligocene to Miocene strata in Victoria and South Australia. 

Goniocidaris australiae 

Gontocidaris clypeata H. L. Clark, 1916. “Endeavour” rept., p. 102 (Non Doéderlein, 
1885, p. 82). 

Goniocidaris australiae Mortensen, 1928. Vidensk. Medd., vol. 85, p. 68. 
1928a. Mon. Ech., vol. 1, p. 201; pl. 15, figs. 1-7. 

Mortensen’s opinion that Australian examples of a small Goniocidaris, which 
were referred by me to Déderlein’s East Indian species clypeata, are not the same 
but represent a distinct species which he calls australiae, is here accepted because 
he has had far more experience with the perplexing small cidarids included in 
Goniocidaris than has any other worker, and his careful work and keenness of 
observation entitle his decisions to respect. He is, however, inclined to draw specific 
lines between groups which seem to me to intergrade more or less definitely, and 
has almost certainly recognized more species of “Goniocidarina” than exist in 
nature, barring of course any which have not yet been taken. The differences on 
which he relies to separate the 6 species of the subgenus Aspidocidaris are trivial 
and subject to great diversity. Moreover, all these forms save australiae are found 
in the seas of southern Japan and the East Indies, and fewer than 25 specimens of 
the 5 supposed species are as yet known. Obviously far more material is needed 
before their status can be determined. 

Meanwhile, however, the relatively isolated (so far as we yet know) Australian 
form, of which more than 20 specimens seem to have been taken, may be recognized 
under the name australiae. The fact that neither Koehler (1926) nor I (1916) was 
able to identify all our specimens correctly, according to Mortensen’s judgment, 
indicates how difficult it is to identify the species of Goniocidaris and justifies some 
skepticism as to the validity of some of the lines which Mortensen draws. All the 
material has been taken in the vicinity of Tasmania or northward to Cape Howe 
in 20-260 fms., a fact which indicates a relatively restricted range. The largest 
specimens are scarcely 25 mm. h.d., but are apparently fully mature. The longest 
primaries are half again as long as the test diameter and in smaller specimens may 
even be twice as long. The green color or tinge on the upper side of the test and 
on the oral primaries is apparently quite a constant character. 
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HISTOCIDARIS 

Mortensens 1o03selngol fer ches ptm paar 

Genotype: Porocidaris elegans A. Agassiz, 1879, p. 198. 

Like the preceding, this genus finds its chief center of distribution in the East 
Indies and ranges from southern Japan to southeastern Australia. It occurs also in 
the eastern tropical Pacific and in the West Indies, but seems to be local and un- 
common, and specimens are rare. As in the case of Gomiocidaris, Mortensen (19282) 
has multiplied the species on the basis of relatively little material. Of the 14 species 
he recognizes, he is the author of 8, and of all these together only 13 specimens are 
known; 6 are known from only a single specimen of each. He records only 3 from 
Australian seas, and distinguishes these as follows: 

Key To THE SPECIES OF HIsTocIDARIS 

A. Primary spines uniformly serrate: 
PrimManyaspineses enc racy lil Gicicall eae eer ae ne elegans 
[HONEY Gopvarss ove, TAMRON. os 5cocdoccceasodoowssccoccrsecoaoceees crassispina 

AA. Primary spines of aboral side with scattered larger thorns mainly in 
Basal part: '25. aus eee gee, CYS eC SADR Sorc ats term ree Reis tlle eT ane australiae 

All the material known of these 3 forms was collected off the southeastern corner 
of the continent in 80-410 fms., probably below 150 fms. in all cases. The conditions 
here are such that there is no reason to suspect any environmental difference leading 
to specific differentiation in such an animal as Histocidaris. 1 feel very sure that the 
collection of any considerable number would show intergradation between these 
forms, but in deference to Mortensen’s authority, I list the 3 supposed species here. 

Histocidaris elegans 

Porocidaris elegans A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 198. 
Histocidaris elegans Mortensen, 1903. “Ingolf” Ech., pt. 1, p. 2. 

1928a. Mon. Ech., vol. 1, p. 72; pl. 1, figs. 1-5; pl. 2. 

This very striking sea urchin was first taken by the “Challenger” at her station 
164b, off the coast of New South Wales, south of Sydney, in 410 fms. It was 
subsequently taken by the “Endeavour” at the eastern end of Bass Strait in 80-300 
fms., and apparently by Mortensen himself off New South Wales (referred to by 
him as “off Sydney”). The primary spines are (in preserved specimens) more or 
less white and often shining, but are said to have been yellow in life in some cases. 
The secondaries are brownish yellow or yellowish brown. Full-grown specimens 
may exceed 60 mm. h.d., and the longest primaries are nearly or quite twice the h.d. 

Histocidaris crassispina 

Mortensen, 1928. Vidensk. Medd., vol. 85, p. 66. 

19284. Mon. Ech., vol. 1, p. 77; pl. 10, figs. 4, 5. 

The unique holotype of this supposed species was taken by the “Challenger” at 
her station 164b, with the original specimens of the preceding species. Mortensen’s 
emphasis on its distinguishing features would be more convincing if they were not 
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all subject to individual, as well as age, diversity, in regard to the extent of which 
we have not nearly sufficient material to form an opinion. 

Histocidaris australiae 

Mortensen, 1928. Vidensk. Medd., vol. 85, p. 66. 

19284. Mon. Ech., vol. 1, p. 91; pl. 10, figs. 1, 2; pl. 11, figs. 1-5. 

Although 5 specimens of this supposed species are known, its validity seems to 
me even less certain than that of the preceding form. The specimens are all large 
(62-75 mm. h.d.) and the primary spines are for the most part wanting or broken. 
It seems almost certain that were a hundred specimens of Histocidaris to be dredged 
off southeastern Australia, it would be evident that australiae is merely the old and 
probably senescent elegans. 

Order CENTRECHINOIDA 

This large and diversified order is well represented in Australian waters by more 
than 60 species grouped in 9 families. Only half a dozen fossil species have yet been 
found. The 9 families may be distinguished as indicated in the following key: 

KEY To THE FAMILIES OF CENTRECHINOIDA 2 

A. Teeth grooved (i., without keel or longitudinal, median ridge on 
concave inner surface); primary tubercles perforate; periproct 
with many small plates or granules or more or less leathery: 

Test more or less rigid; peristome with 5 pairs of buccal plates; 
other small, more fragile plates, without definite order, may also 
begpresen tren yun AM iar eee ty MOB Ric oN. Mba nd Centrechinidae 

Test usually more or less flexible; peristome well covered with series 
Olgeainbulacrala plates tmiiee NM wnme per truw ialo ce Oe ct. ean ean Echinothurtidae 

AA. Teeth keeled on inner concave surface; primary tubercles almost 
always imperforate; periproct covered with 4 or 5 subequal plates, 
or with several to many plates, one of which (suranal) may be 
much the largest: 

B. Epiphyses of lantern narrow, not meeting in suture over foramen 
magnum: 

Periproct with permanent large suranal, or 2 or more large plates 
ancesmiallganallep latest ey renew, erence pen ia Ran MN Dal crn sehen: Saleniidae 

Periproct with only 4 or 5 (rarely 3) subequal more or less tri- 
eau aysa eave fo) ENCES) 4) sbi Ae cr gta we eee ate eee ele Bie nec poets ae Et Grane a Arbaciidae 

Periproct with many small plates; each group of 4 or 5 am- 
bulacral plates in mid-zone overgrown and bound together 
byzoneMarcesprimnanyzambulacralatuberclen lye er rrr ae Stomopneustidae 

BB. Epiphyses of lantern wide, meeting in suture over foramen 
magnum: 

C. Pits or sculpturing in coronal plates dorsally more or less 
UALGIST ONE Sein ogee ow ect in Gc AIT weet ena Aral ch On A ete ee a Temnopleuridae 

1 Based largely on Jackson, 1912, pp. 202-203. It is unfortunate that the fundamental characters 

separating these families are found in the lantern. As a consequence, one specimen must be 

seriously damaged to determine the family positively; but as a rule a very little experience enables 

one to recognize the family from the general appearance and external characters of a specimen. 
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CC. No pits or sculpturing in coronal plates: 
D. Ambitus circular: 

Ambulacral plates with 3 (very rarely 2) elements........... Echinidae 
Ambulacral plates with 4-10 elements............. Strongylocentrotidae 

DD Sy Armbitusmoblicuelyare!laptical peaann eens aire ee Echinometridae 

Family CENTRECHINIDAE 

(DIADEMATIDAE Peters, 1855, et auct. seq.) 

This is a relatively small family of 9 or 10 Recent genera and an unknown 
number of extinct forms, grouped in ro or a dozen ill defined and very incompletely 
known genera. None of the fossil forms are as yet reported from Australia, but 6 
of the Recent genera occur in the tropical and subtropical seas. None is known from 
the southern coasts (Cape Howe to Cape Leeuwin) or from Tasmania.’ All are 
shallow-water genera and most of them occur along shore. Owing to the large size 
(50-150 mm. h.d), the long, usually sharp and slender spines, and the conspicuous 
(often black or very dark) coloration, the Australian centrechinids are a notable 
group. 

KEY TO THE GENERA OF CENTRECHINIDAE ” 

I. Tube feet in single linear series or in arcs of 3, none with large, 
umbrella-like disks: 

A. Test subhemispherical, rigid: 
B. Primary ambulacral tubercles large, in 2 regular series; ambulacral 

spines not peculiar: 
INOESpinessontbuccallgp lates mri ine en wie ne ee Centrechinus 
INUmerousssinalllspinessonw bUCcallEp lates antenna ener Centrostephanus 

BB. Primary ambulacral tubercles very small; aboral ambulacral spines 

VGiiVans | CNG CImene ChORSClyamoa i OC CGIES tall ly aie te Echinothrix 
AA. Test low, more or less flattened, flexible in life: 

PorespairsronsoralusuntacesnEG istinctrcancohOlEs) lit tne nen . Astropyga 
Rorespairsionvoralsunacesiagsing) CulincalgsclicSini =n tenn. Chaetodiadema 

II. Tube feet in double series, the outer series (at least aborally) with large, 

umbrellatlike disks yen i ae REDS ae OA Micropyga 

CENTRECHINUS 

Jackson, 1912. Phyl. ech., p. 28. 

Genotype: Echinometra setosa Leske, 1778, p. 36. 

There is room for debate as to the type species of this important tropical genus, 
for whereas Jackson designates Leske’s species as his type, he gives Key West, 
Florida, as the type locality. It is now generally agreed that the Florida Centrechinus 
is not Leske’s species, so it is possible to claim that the type of the genus is C. 
antillarum Philippi. The question is purely academic, as there is not the remotest 
possibility that setosus and antillarum are not congeneric. It is regrettable that 
Mortensen persists in using the incorrect and preoccupied name Diadema for this 

1 Mortensen (1940, p. 325) gives the range of Centrostephanus rodgersii as being from ‘“‘Queens- 

land to Tasmania.” There is no reliable record from Tasmania. 

2 Museum specimens commonly have the primary spines badly broken and the colors much less 

striking than in life. Spots and lines of blue, green, red, or white are particularly apt to be 

inconspicuous or altered in color in preserved material. 
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common and widespread genus, which is represented everywhere in the tropics 
wherever there are coral reefs. Owing to the large size, the black color, and the 

long, very poisonous primary spines, these urchins are known and dreaded by 
fishermen and others who have occasion to work around or collect upon the reefs 
and reef flats. Under favorable conditions great numbers of Centrechinus may be 
found on reef flats, sometimes flocking together regardless of protection from the 
tropical sun, but commonly seeking shelter beneath overhanging rocks or under- 
neath coral heads and fragments. Two species are found on Australian reef flats, 
and are easily distinguished thus: 

Much white around mouth; 5 conspicuous white spots on aboral surface; 

OMMAS Or meckshsn Miner ErOwINGl AMG. oysccscscboeocesddcodaencsadcoesuabe que setosus 
INomWinite-snopringearoulG anion era yer errr sory yun ie (ae clone cana savignyt 

Centrechinus setosus 

Echinometra setosa Leske, 1778. Add. ad Klein, p. 36. 
Centrechinus setosus Jackson, 1912. Phyl. ech., p. 28. 

lel IL, Clad, tear, en, Worres Samat, jo, mas jal, wy, toes, 2, A (Gollonael)). 
Diadema setosum Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 256; pls. 50, 56. 

This sea urchin is a. striking feature of the marine fauna along the tropical 
Australian coast wherever coral-reef flats are well developed, but its distribution is 
erratic and it is absent from some areas which would seem well adapted to it. Owing 
to the fact that until 1904, when Mortensen’s report on echini from Siam was 
published, the species of Centrechinus were badly confused, the distribution of the 
now recognized species is not exactly known. The 2 Australian species sometimes 
occur on the same reef flat, as at Mer, Murray Islands, but apparently each species 
flocks by itself. The present species occurs at Lord Howe Island, but is not abundant. 
That is undoubtedly the southeastern limit of its range. On the western coast of 
the continent it has been taken at the Abrolhos Islands, which are not quite so far 
south as Lord Howe. Between these two extremes the distribution of setosus is 
very erratic. We did not find it at or near Port Essington or Darwin, nor at Cape 
Leveque or Broome, but Bardwell found it at Augustus Island, where he says “they 
were very plentiful in pure coral pools.” On the Queensland coast, this urchin has 
been found at the Low Isles, at Port Molle, and at several other rather widely 

scattered points, in addition to Prince of Wales Island, Torres Strait, and the 
Murray Islands. It may be expected wherever there is luxuriant coral growth. The 
black color, with the sharply contrasting colored ring around the anus and the con- 
spicuous white marks both above and below, makes the species easy to recognize in 
life, but in preserved specimens the white and bright-colored features are often 
much obscured. Young specimens have the primary spines banded with white, and 
the ground color has a dull reddish or purplish tint. Misidentifications are therefore 
very common. Full-grown specimens may be 100 mm. h.d., with primary spines 
sometimes twice as much. 

Centrechinus savignyi 

Diadema savignyt Michelin, 1845. Mag. zool., vol. 7, p. 15 of reprint. 
Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 265; pl. 52, fig. 1. 

Centrechinus savignyt FH. L. Clark, 1921. Ech. Torres Strait, p. 145; pl. 17, figs. 1, 2 
(colored). 
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The absence of white makes this species less conspicuous than the preceding, and 
preserved specimens have been and are frequently confused with it. The present 
species is generally somewhat smaller than setosus, but specimens 85-100 mm. h.d. 
have been recorded. The distribution is even less clearly delimited than is that 
of setosus, for although Dakin found savigny: at the Abrolhos Islands, Western 
Australia, there are no reliable records from elsewhere on that half of the continental 

coast. On the Queensland reefs, we found it at Mer much more common than 

setosus, but nowhere else in my three Australian. excursions has savignyi been 
observed. The Great Barrier Reef Expedition found it, however, at the Low Isles, 

and Paradice collected it “between 17° and 19°S on the outer Barrier Reef.” The | 
latter is the southernmost station as yet reported on the Queensland coast. But its 
range in the Indo-Pacific region is enormous, from Natal and Zanzibar on the 
west to Easter Island on the east and north to Cape Gardafui and Japan. 

CENTROSTEPHANUS 

Peters, 1855. Abhandl. K. preuss. Akad. Wissensch. (1854), p. 1009. 

Genotype: Czdaris (Diadema) longispina Philippi 1845, p. 354. 

This is a tropicopolitan genus of 7 or 8 species, showing great diversity in size 
and color but well characterized by the spines on the buccal plates. The Australian 
species stand somewhat apart from the others in lacking abactinal claviform spines 
and in having the primaries stout, unicolor, and not distinctly verticillate. They 
may be distinguished thus: 

Primary spines very stout; genital and ocular plates with secondary tubercles 
butilackingi largersomesie cae sen cp aa ie, Ne ty ARES cara pe on rodgersu 

Primary spines much more slender; each genital and ocular plate has at 
eae i Gisoimishy levee WTOC, «oc ccccsccos cov scosccvosvancutoocoons: tenuispinus 

Centrostephanus rodgersii 

Thrichodiadema rodgersu A. Agassiz, 1863a. Proc. Acad. Nat. Sci. Philadelphia, p. 354. 
Centrostephanus rodgersu A. Agassiz, 18724. Rev. ech., pt. 1, p. 98. 

M7 ING% CId, [Os Sy [Do Anas fol, AY, ines, 13. | | 
Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 320; pl. 35, figs. 6, 13-15; pl. 37, figs. 3-8; 

pl. 38. 

One of the characteristic echini of southeastern Australia, this big sea urchin 
attains a test diameter of 100 mm. or more, though the stout primary spines are 
only two-thirds as much or even less. In very small specimens (20 mm. h.d.) the 
spines may be 2 or 3 times the test diameter. The color in life is a deep wine red 
or red-purple, almost crimson in young individuals, but becoming very dark in the 
full-grown adults, nearly black in poor light. A greenish iridescence may be noted 
in the living specimens in bright light. In very young individuals (15-25 mm. h.d.) 

_the spines may be prettily banded with white as in young Centrechinus, but the 
bands disappear rapidly with increasing size. The favorite habitat of rodgersi is 
in the crannies and hollows of the reefs and rocks along shore, where it is frequently 
so well ensconced as to be inaccessible to the collector. The range of this species 
is as yet very imperfectly known. It is common at Port Jackson and Botany Bay, 
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but there are no records from south of Cape Howe, and apparently no reliable 
records from south of Jervis Bay. North of Sydney records are few and un- 
satisfactory. A young individual in the British Museum is said to be from Port 
Denison, Queensland, but all reports from Queensland need verification. Ramsay, 

who gives an interesting account (1885, p. 44) of this sea urchin, knew it only 
from the coast of New South Wales. It is not rare at Lord Howe Island, but may 
have reached there on foul ship bottoms from Port Jackson. A very small specimen, 
13 mm. h.d., which we took at Lord Howe in 1932 had the spines unicolor as in 
the adult, a rather remarkable difference from the young ones described by Ramsay. 

Centrostephanus tenuispinus 

H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 162; pl. 26. 
Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 326; pl. 39, figs. 2, 3. 

This is a smaller species than the preceding, and the more slender spines give it 
a different facies. The color in life is similar but perhaps a little more brilliant— 
“rich royal purple with the membranous parts a brilliant crimson” (H. L. Clark, 
1938, p. 378). The largest specimen yet reported is 84 mm. h.d. So far as is now 
known, the range is restricted to the coast of Western Australia, between Fremantle 
and Geraldton. It has not yet been taken south of Fremantle, but Dakin obtained 
specimens at Pelsart and Long islands in Houtman’s Abrolhos off Geraldton. As 
no Centrostephanus is known from either the northern or the southern coast of 
Australia, the isolation of tenuzspinus would seem to be complete. 

ECHINOTHRIX 

Peters, 1853. Monatsber. K. preuss. Akad. Wissensch., p. 484. 

Genotype: Echinus calamaris Pallas, 1774, p. 31. 

This is an Indo-Pacific genus of only 2 species. Typical examples of the two are 
easily distinguished, but full-grown adults are often perplexing. Mortensen (1940, 
p- 295) thinks the 2 species are “very distinct,” and even suggests that they might 
be placed in different genera. And yet, of the eight characters which he uses to 
distinguish them, there is none that can be relied on always to serve as distinctive. 
The most reliable seem to be found in the primary spines, the structure and colors 
of which are usually characteristic. Those of the ambulacra are sharp and barbed 
and very slender. They apparently secrete a strong poison, the wounds they cause 
being as painful as those from Centrechinus spines. The features of the test listed 
by Mortensen in his key to the 2 species are subject to too much diversity to justify 
complete confidence, although the smaller interambulacral tubercles of calamaris 
may be a helpful character in some cases. The 2 species often, if not generally, occur 
together, the geographical ranges and habitats being identical. The most reliable 
distinctions between them may be stated as follows: 

Primary interambulacral spines distinctly verticillate, whorls close together; 
spines relatively brittle, inner cavity more than half diameter of spine; 
lave Goines Goralsnomlby loess! cossgaqasadvuesooes oududdoeosde cen anauss s calamaris 

Primary interambulacral spines distinctly striated, without whorls, relatively 
stoutpINnnem|cavityalessutnanehaltadianmete;sunicolornne serena) ae ae oe diadema 

20 



300 THE ECHINODERM FAUNA OF AUSTRALIA 

Echinothrix calamaris 

Echinus calamaris Pallas, 1774. Spic. zool., vol. 1, pt. 10, p. 31. 
Echinothrix calamaris Peters, 1853. Monatsber. K. preuss. Akad. Wissensch., p. 485. 

Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 285; pl. 39, fig. 1; pl. 40; pl. 41; pl. 42; 
Ol, Aigy, Jake; Sy, 

When in perfect condition, in its undimmed natural colors, this is one of the few 

sea urchins which may properly be called beautiful; indeed, it might be called the 
most beautiful of sea urchins. The primary interambulacral spines are handsomely 
banded with white and a greenish, brownish, purplish, or even reddish color; the 
more or less bare abactinal interradial areas are green, and the very slender and 
crowded ambulacral spines are more or less greenish yellow or light brown. Adult 
specimens exceed 100 mm. h.d. (the largest is in the Copenhagen Museum and 
measures 130 mm.), but the primary spines of such specimens are considerably less 
than the test diameter. In young and even in half-grown specimens, the primaries 
considerably exceed h.d. Although this sea urchin ranges throughout the Indo- 
Pacific region, from Natal and the Red Sea to Hawaii and Tahiti, it barely enters 
the Australian fauna, as it is known only from the Low Isles and Murray Islands 
at the northern end of the Great Barrier Reef. At Mer, Murray Islands, it is not 
abundant, but occurs on the southeastern reef flat with the following species and 
Centrechinus. 

Echinothrix diadema 

Echinus diadema Linné, 1758. Syst. Nat., ed. 10, p. 664. 
Echinothrix diadema Lovén, 1887. Ech. Linn., p. 137. 

Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 290; pl. 43, fig. 2; pl. 44, fig. 1; pl. 45; 
pl. 46, fig. 4. 

This species has the same range as the preceding and occupies the same habitat, 
but does not grow so large (maximum as yet known, 110 mm. h.d.), and except 
when young is not nearly so handsome. In small specimens the primaries may be 
banded as in calamaris and even with shades of greenish and purplish, but with 
increase of size they tend to become unicolor and ultimately black or blackish. 
The slender ambulacral primaries are often rusty brown, sometimes in marked 
contrast with the larger spines. As yet, diadema is known in Australia only at 
the Murray Islands at the northern end of the Barrier Reef. It is common there 
in company with the preceding species and with Centrechinus. It is remarkable 
that, although Centrechinus has extended its range southward on the Queensland 
coast even to Lord Howe Island, and westward and southward to Houtman’s 

Abrolhos, Western Australia, Echinothrix has secured a foothold only at the 

northern end of the Barrier Reef. And yet habits and habitat seem to be virtually 
identical. 

ASTROPYGA 

Gray, 1825. Ann. Philos., vol: 26, p. 426. 

Genotype: Cidaris radiata Leske, 1778, p. 52. 

A genus of only 3 or 4 species, Astropyga is tropicopolitan save for its apparent 
absence from the eastern Atlantic. The species occurring in tropical Australia is the 
most wide-ranging and the longest-known. 
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Astropyga radiata 

Cidaris radiata Leske, 1778. Add. ad Klein, p. 52. 
Astropyga radiata Gray, 1825. Ann. Philos., vol. 26, p. 426. 

Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 187; pls. 10-12, e¢ al. 

From Natal to Hawaii, throughout the tropical parts of the Indo-Pacific region, 
this big flattened sea urchin may be expected in shallow water. It barely reaches 
Australia on the north. It becomes very large when full grown, 150-180 mm. 
h.d., though the height is commonly only one-fourth to one-third the diameter. 
The normal coloration is fundamentally red, bright in the young, deep and often 
dull in adults, with more or less evident white or reddish-white markings. Con- 
spicuous blue spots are more or less evident, scattered over both the abactinal and 
actinal surfaces. In adults the ground color may be very dark and tinged with dull 
greenish, and the banding of the primary spines may be very faint or nearly 
wanting. Young specimens, 25-30 mm. h.d., are very pretty. 

Astropyga is rare in Australia, for there seem to be but two reliable records. 
A. Agassiz (1881) lists “A. pulvinata’” from “Challenger” station 188, but there 
are no Astropygas now in the British Museum from Torres Strait. Tenison-Woods 
(1878) records 4 large specimens of A. radiata taken by the “Chevert” off Darnley 
Island (Erub), Torres Strait, in 10-20 fms. on sandy mud. He describes the 
color as “dull whitish-green and reddish brown. The anal system and bare median 
interambulacral space are reddish with spots of violet. The spines slender, generally 
red.” The “Endeavour” took 2 adult specimens 25 miles southeast of Double 
Island Point, Queensland, in 33 fms., but in recording these (1916) I forgot Tenison- 
Woods’ record and said that Astropyga had “not hitherto been found” in Australia. 
The “Endeavour” specimens were 110 and 145 mm. h.d.; the larger was dull dark 
red, the primaries with a greenish cast; the smaller was reddish white and rose red. 
Blue abactinal spots were much more evident in the smaller specimen. 

CHAETODIADEMA 

Mortensen, 1903¢. Vidensk. Medd., p. 1. 

Genotype: Chaetodiadema granulatum Mortensen, 19034, p. 1. 

Although this genus contains half a dozen species, widespread in the Indo- 
Pacific region, it was not until well into the twentieth century that it was recognized 
and named. It is obviously near to Astropyga, but the oral ambulacra are so 
different, it is strange that the 2 genera were long confused. To Mortensen is due 
the credit of making clear their differences. Chaetodiadema ranges throughout the 
Indo-Pacific region from South Africa to Hawaii. It enters the Australian fauna, 
however, on the eastern side of the continent only, extending south to New South 
Wales. The 2 Australian species may be distinguished thus: 

Primary spines not hollow; distinct blue spots on abactinal surface of test...... granulatum 
Primary spines hollow; blue of abactinal surface in vertical lines, 1 on each 

CHMUGON OL iirereronlowllererall EWES. oo sod coos oosoo oooh dacorensaoddegoure tuberculatum 

Chaetodiadema granulatum 

Mortensen, 1903¢. Vidensk. Medd., p. 1. 
1940. Mon. Ech., vol. 3, pt. 1, p. 218; pls. 29-31. 

de Meyere, 1904. “Siboga” Ech., p. 54; pl. 11, fig. ror (colored). 
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This is the type species of the genus, and the only one known from a considerable 
number of specimens from an extensive area. The distribution centers in the 
Malay Archipelago, but extends from the Maldive Islands to Macclesfield Bank 
and southward to Queensland. The “Challenger” took it at her stations 188 and 
190, north of Australia, in 28-49 fms., and the “Endeavour” obtained a single large 
specimen (115 mm. h.d.) 20 miles northeast of Double Island Point, Queensland, 
in 29-30 fms. The test is quite flat, the vertical diameter being one-fourth to one- 
third the horizontal. The upper surface is brownish or brownish olive and the 
primary spines are pink or brownish red. On each of the bare median parts of the 
aboral interambulacra is a series of large, more or less triangular blue spots, one to 
each plate. There is also a large spot on each genital plate and smaller ones scattered 
over the whole abactinal side. The oral surface, both test and spines, is whitish. 

Chaetodiadema tuberculatum 

la JL, Qevdk, noo, “INNES” WEB, o FEA8 Ps Go, Se 
Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 235; pl. 33, figs. 1, 2. 

This species is known only from the 2 original specimens, 45 and 55 mm. h.d. 
The color of the preserved specimens was purplish brown above and light brown 
below. The abactinal primary spines were greenish or lavender, the tubercles 
greenish yellow. A deep blue line over 1 mm. wide runs from the second interam- 
bulacral plate to ambitus in the middle of each column of interambulacral plates. 
Both specimens were taken off Wata Mooli, New South Wales, but one was found 

on a soft mud bottom in 52-71 fms., and the other on a bottom of “fine sand to 
mud” in only 28-42 fms. The nearest relative of this Chaetodiadema would seem 
to be the species africanum, from Natal and East Africa. 

MICROPYGA 

A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 200. 

Genotype: Muicropyga tuberculata A. Agassiz, 1879, p. 200. 

The relationships and systematic position of this genus seem to be open to some 
question. Mortensen (1940, p. 136) considers it so unique, he still puts it in a family 
by itself, “Micropygidae,’ as he did in 1904 when he first discussed the family 
“Diadematidae.” Of the six characters which he lists, the first would be weighty 
if it were distinctive, but all the Centrechinidae have perforate tubercles, and 

crenulation is not a very important feature. The other supposedly distinctive char- 
acters are all microscopic and of little genetic significance. They help to characterize 
the genus, but it is hard to believe they indicate any real phylogenetic distinction. 
The general appearance of Micropyga is very similar to that of Astropyga and 
Chaetodiadema, and the microscopic details which Mortensen stresses may well be 
associated with its more abysmal habitat. It seems best, therefore, to include the 

genus in the Centrechinidae. Although 2 species of Micropyga are known, only 
1 has been found in Australian waters. 

Micropyga tuberculata 

A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 200. 
Mortensen, 1940. Mon. Ech., vol. 3, pt. 1, p. 147; pls. 4-6. 



ANNOTATED LIST: ECHINOIDEA 303 

The justification for including Micropyga in the Australian fauna rests on a single 
specimen of this species taken by the Great Barrier Reef Expedition at their station 
XV, % mile outside Cooks Passage, northern Queensland, in 210 fms. It is 70 mm. 

h.d. and light reddish purple in color. 

Family ECHINOTHURIIDAE 

This interesting family is widespread in the deeper waters of all oceans and in 
the shallow waters of the East Indies. The relationships of the family are still in 
doubt, for Mortensen (1935) considers it closely related to the Paleozoic Lepido- 
centroida and not allied to any echini now living, whereas Jackson (1912) places 
it in the Aulodonta, closely allied to the Centrechinidae. The latter position seems 
to me more probably correct. The family includes about 50 species in 10 or 12 
genera, but only 2 species have yet been taken in Australia. These represent 2 
different though rather closely allied genera, to be distinguished, according to 
Mortensen, by characters of the spines and pedicellariae which are difficult to make 
out, especially in dried material. The 2 Australian species are, however, easily 
separated thus: 

Lange primeny tlosrles seniierecl Om Aloormell GUERACE, 0b. 004es00dsss neve o0x Araeosoma 
No large primany tmloerdies Om elowrall QUIRES, .6o'050000¢c0eoe0sss0e0so000: Asthenosoma 

ARAEOSOMA 

Mortensen, 1903. “Ingolf” Ech., pt. 1, p. 53. 

Genotype: Calveria fenestrata Wyv. Thomson, 1872, p. 494. 

This is much the largest genus in the family, including more than a dozen species. 
They are large (115-200 mm. h.d.) and of conspicuous appearance, and occur in 
moderately deep water (100-500 fms.) in nearly all seas, rarely in more shallow 
water (40-100 fms.). The single Australian species occurs off the southeastern 
corner of the continent and is also known from off the northern island of New 
Zealand. 

Araeosoma thetidis 

Asthenosoma thetidis H. L. Clark, 19094. Bull. Mus. Comp. Zool., vol. 52, p. 134. 
Araeosoma thetidis A. Agassiz and H. L. Clark, 1909. Mem. Mus. Comp. Zodl., vol. 34, 

MO 3s) Po1753) plss 68-70: 

The distribution of this big sea urchin is still imperfectly known. Aside from 
the specimens taken by the “Terra Nova” 7 miles east of North Cape, New Zealand, 
in 70 fms., identified by Bell as Astropyga radiata but redetermined by Mortensen 
as this Araeosoma, all known material has come from the original haul of the 
“Thetis” in 79-80 fms. off Botany Bay (see H. L. Clark, 1909, p. 555) or from 
various hauls by the “Endeavour” in the vicinity of Cape Howe, in 70-200 fms. It 
is evidently more or less gregarious, as the “Thetis” took between “two and three 
hundred examples” off Botany Bay. The wounds inflicted by the spines are very 
painful. The largest individuals were more than 200 mm. h.d. in life, but nothing 
has been recorded as to the color. Mortensen, who twice collected specimens while 
on the “Endeavour,” gives no hint as to the appearance of the living animals. 
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ASTHENOSOMA 

Grube, 1868. Jahresber. Schles. Gesellsch., vol. 45, p. 42. 

Genotype: Asthenosoma varium Grube, 1868, p. 42. 

The discovery of this genus on the Queensland coast was one of Melbourne 
Ward’s most interesting contributions to our knowledge of Australian echinoderms. 
The 3 previously known species were found in the Malay Archipelago, from the 
Kei Islands northward to the Sagami Sea, Japan, the type species extending its range 
westward to the Gulf of Suez. 

Asthenosoma intermedium 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 378; pl. 26, figs. 2, 3. 

The discovery of this typical Asthenosoma on the reef near Lindeman Island, 
Queensland, extends the geographical range of the genus far to the south. The 
specimens taken were 90 and 120 mm. h.d. and were deep brown with a purplish 
tint. The spines were light greenish more or less tinted, especially basally, with 
brown, and often rather definitely banded at least near the tip. 

Family SALENIIDAE 

This small but interesting family is made up for the most part of sea urchins, 
nearly all small, long since extinct. It first appears in the Upper Jurassic, reaches 
its maximum development (perhaps 75-85 species) in the Cretaceous, and then 
rapidly dies out until only about a dozen species are now known to be living, all 
in deep waters of the Atlantic, Indian, and Pacific oceans. No Recent species has 

yet been found in Australian seas, but 2 supposedly distinct forms have been found 
in the Tertiary rocks of the Aldinga Cliffs, South Australia. Both are to be referred 
apparently to the same genus. 

*SALENIDIA 

Rona, isle, Ohss, mtn, Edo, jd. O4L 

Genotype: Salenia gibba L. Agassiz, 1838, p. 13. 

This is a small group of about 10 species considered by Mortensen to be the 
most primitive of saleniids having an eccentric periproct. The ambulacra consist 
of single plates, each with a primary tubercle. The 2 Australian forms are found 
at the same place in the same strata, but Tate considered them distinct species, 
separable by the following characters: 

Mhesterathenrslowaandetlattencdsavedera bouts O15 0-0! OOR lt Caen tr at ee ee tertiaria 

Test moreseloboseyvediio sth. diy ule aaa Ase tice elect BG an eRe ea Reape res globosa 

*Salenidia tertiaria 

Salenia tertiaria Tate, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 258; figs. 2a-c. 
Salenidia tertiaria Lambert and Thiéry, 1911. Ess. nomen. éch., fasc. 3, p. 212 (see also 

p. 567). 
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The type locality for this species is in Oligocene strata, at the Aldinga Cliffs, on 
the east side of St. Vincent Gulf, some distance south of Adelaide. Tate (1891) 
also reports it from Wilson Bluff, Great Australian Bight. It is a small species, 
with 17.5 mm. the maximum h.d. He reports having had “very many specimens.” 

*Salenidia globosa 

Salenia globosa Tate, 1891. Trans. Roy. Soc. S. Australia, vol. 14, p. 279 (no figure). 

This species is based on 2 specimens having h.d. 18 mm. and v.d. 13.5 mm. This 
almost globose shape indicates a valid specific difference from the common species 
of Salenidia, also occurring at the Aldinga Cliffs. This shape is accompanied by 
an additional primary tubercle in each interambulacral column, there being 7 in 
globosa and 6 in tertiaria. Why Lambert and Thiéry (1911, p. 212) fail to list 
globosa among the species of Salenidia is not easy to understand, but possibly it 
was overlooked. It is clearly congeneric with tertiaria. 

Family STOMOPNEUSTIDAE 

This is a very small family with only a single species now living. More than a 
dozen genera are recognized among the fossil echini of the Jurassic and Cretaceous 
periods, but apparently they died out completely. 

STOMOPNEUSTES 

L. Agassiz, 1841a. Mon. éch.: Obs. prog. réc. hist. nat. éch., p. 7. 

Genotype: Echinus variolaris Lamarck, 1816, vol. 3, p. 47. 

No description or diagnosis was given by Agassiz at the time the name was first 
proposed, but as he designated a definite and indisputable type species, the status 
of the genus has never been questioned, nor has the name, though confusion with 
Heliocidaris occurred for a few years. Only a single species has been recognized, 
though Tenison-Woods (1881) thought the Australian form different from the 
East Indian and suggested another name (atropurpurea) for it. It is now generally 
agreed that the genus is monotypic. 

Stomopneustes variolaris 

Echinus variolaris Lamarck, 1816. Anim. sans vert., vol. 3, p. 47. 
Stomopneustes variolaris L. Agassiz, 1841a. Mon. éch.: Obs. prog. réc. hist. nat. éch., 

Dae 
Mortensen, 1935. Mon. Ech., vol. 2, p. 507; pl. 71, figs. 3-5; pl. 72. 

This big, dark-colored, stout-spined sea urchin is known from Australia only in 
the Barrier Reef region. It grows to a large size, 100 mm. h.d., with primary 
spines 60-65 mm. long. A single specimen is recorded from the Murray Islands 
and 2 from the Low Isles. All other Australian specimens are from Trinity Bay 
and Port Denison in northern Queensland (see Tenison-Woods, 18814, pp. 198— 
199). In the tropical Indo-Pacific region, Stomopneustes ranges from Durban, 
South Africa, to the Samoan Islands. 
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Family ARBACIIDAE 

This is a small family of 8 Recent and 14 fossil genera, represented in Australia 
by a single genus, of which 1 fossil and 1 Recent species are known. As these 
species are each known from only a single specimen, it is obvious that the arbaciids 
are a very unimportant element in the Australian echinoid fauna. The genus is 
widely distributed in tropical seas and in geological strata since the Eocene. The 
occurrence in the Cretaceous is open to serious question. 

COELOPLEURUS 

WeyAgassiz4 16409) Catysystecty pl cheupyto: 

Genotype: Czdaris coronalis Leske, 1778, p. 72. 

Although this genus is known today from the West Indian region and from 
South Africa, its real center of occurrence is in the Malay Archipelago. ‘The extinct 
species are well distributed throughout the northern hemisphere. The 2 Australian 
species are thus on the very edge of the known distribution of the genus. They are 
easily distinguished thus: 

Primary tubercles in abactinal, interambulacral areas conspicuous; Recent........ australis 
Primary tubercles in abactinal, interambulacral areas wanting; extinct, 

iN) Selec 1 oe ACRES as nut hy en ao en a ognns ca iia ho paucituberculatus 

Coelopleurus australis 

ls IL, Claws, Toma, “Iincleavowre” mao, D. 1078 fol AB, IE Mo 

The only specimen of this species as yet known was taken by the “Endeavour” 
at the eastern end of Bass Strait in 60-112 fms. It was 40 mm. h.d., with the 
longest primaries more than twice as much. The ground color was light brownish, 
but there were vermilion-red, lavender or rose-purple, and reddish-brown markings 
on the abactinal side; the primary spines were light gray-brown, apple green, and 
bright red; the lower surface of the big primaries was white, as were the actinal 
primaries. The occurrence of a Coelopleurus at the southeastern corner of Australia 
is remarkable, as there is no other member of the genus living within some 2000 
miles. 

*Coelopleurus paucituberculatus 

Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 486; pl. 14, figs. 4, 5. 

The only specimen of this echinoid as yet described was collected in Miocene 
strata (Middle Murravian) at Morgan, South Australia. Gregory states that the 
specimen is in the Ipswich Museum. It is an incomplete but fairly good individual, 
1g mm. h.d. by 12 mm. v.d. That other specimens are known is implied by Tate 
(1891, p. 274), who refers to a MS name of his and gives the locality as “River 
Murray Cliffs near Blanchetown.” 

Family TEMNOPLEURIDAE 

This is a large family including more than 30 genera, of which at least 16 contain 
Recent species. They fall into two subfamilies, distinguished by the character of 
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the ornamentation of the test, more particularly of the abactinal half. Nine of the 
genera occur in Australia, but 1 is known only as a fossil. Of the others, 2 are 

particularly characteristic of the southern coasts of the continent, where they have 
become differentiated into a number of species which are among the most distinctive 
of Australian echini. The 9 genera are to be distinguished from each other by 
the test sculpturing, tuberculation, and features of the actinostome and periproct. 
Unfortunately Mortensen’s (1943) great monograph dealing with the Temnopleuri- 
dae and related families was not available in this country until this volume had 
gone to press. As many of his conclusions seem to me open to question, no attempt 
is made here to harmonize our views. 

KEY TO THE GENERA OF TEMNOPLEURIDAE 

A. Test without pits on sutures or at angles of coronal plates, but more 
or less extensively ornamented with grooves, depressions, ridges, 
or knobs, sometimes greatly reduced: 

Ambitus rounded pentagonal; sculpturing of test marked; fossil 
ONL Ape Tee arn Aen cn Onn wine cantyed St Ges 2. bULS SANG hot Paradoxechinus 

Ambitus circular; sculpturing of test slight; living.................... Genocidaris 
AA. Test not sculptured, or rarely so, but with pits on sutures or at angles 

of coronal plates: 
B. Primary tubercles distinctly crenulated: 

Coronal plates, at least abactinally, with deep and more or less 
conspicuous pits at sutural angles; these pits usually extended 
more or less distinctly along horizontal sutures; each interam- 
bulacral plate at ambitus with 1 or 3 (very rarely 4) primary 
tubberclesmupeertn sna vette Alid, tetanwaten em AE SELB geet akiy al Temnopleurus 

Coronal plates with small sutural pits or none; if pits are large 
enough to form furrow along horizontal suture, interam- 
bulacral plates at ambitus each carry 4-9 subequal primary 
fulbenclesminmaysnoriZontalaischicspnr ent tere nen ne Salmacis 

BB. Primary tubercles not crenulated (or faintly so in some large 
individuals) : 

C. Every ambulacral plate with primary tubercle close beside 
poriferous area: 

D. Coronal plates with deep, conspicuous, usually oblong pits at 
sutural angles and on horizontal sutures; poriferous 
areas narrow, pore pairs in an approximately vertical 

SS ISS ahi bales ARs eH ADI es Selene NE ih MCh a Ae Temnotrema 
DD. Coronal plates with small sutural pits or none: 

E. Median abactinal interambulacral areas (and usually 
ambulacral also) more or less extensively bare, free 
from spines and tubercles: 

Interambulacral plates low and numerous (21 or 22) 
in each column in specimens 20 mm. h.d.; pore 
Daiksmaistinctlyabiserialeninre een ne ns rene Mespilia 

Interambulacral plates high and few, not more than 
18 in largest specimens; pore pairs usually mono- 
SC Ila aera Br PN ee nM SINE MVM ANT Celta US Con ML a Microcyphus 

EE. Median abactinal interambulacral areas not bare but 

more or less covered by secondary or miliary spines. Amblypneustes 
CC. Only every second or third ambulacral plate, at and above 

ambitus, with primary tubercle close beside poriferous area... ._Holopneustes 
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*PARADOXECHINUS 

Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, p. 186. 

Genotype: Paradoxechinus novus Laube, 1869, p. 186. 

This genus was based on a single South Australian fossil echinoid, but apparently 
the same type of small temnopleurid was found in the Miocene rocks of France, 
and on that material Cotteau based a genus Coptechinus. Duncan (1889) and 
Lambert and Thiéry (1909-1925) are agreed that the French and Australian 
specimens are congeneric. At any rate, they cannot be distinguished until much 
better-preserved material is available. Duncan (1877) described a small fossil 
echinoid from Australia as a Temnechinus, but ten years later he made it the 
type of a new genus. Chapman considers it identical with Laube’s species, and I 
can find no ground on which to question his opinion. 

*Paradoxechinus novus 

Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, p. 186; fig. 2. 
Temnechinus lineatus Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 46; 

ple 3) figs: 355: 
Ortholophus lineatus Duncan, 1887a. Quart. Jour. Geol. Soc. London, vol. 43, p. 415. 

The scanty material on which the above names rest was found in South Australia, 
at the Murray Cliffs at Mannum and in the beds at Aldinga Cliffs; and in Victoria, 
at Mordialloc, Kalimnan, and Beaumaris. Tate (1891) lists these fossils as from 
Eocene strata, but Duncan and Lambert and Thiéry say they are Miocene, and 
Chapman (77 litt.) calls them Oligocene, Miocene, and Lower Pliocene. The unique 
holotype is 13 mm. h.d. and 6.5 mm. v.d. The apical system is wanting. 

GENOCIDARIS 

A. Agassiz, 1869. Bull. Mus. Comp. Zool., vol. 2, no. 9, p. 262. 

Genotype: Genocidaris maculata A. Agassiz, 1869, p. 262. 

The occurrence of this genus in Australia is still open to question, for although 
many specimens of the supposed species were found, not one had either the peri- 
proctal plates or the buccal membrane present, and without those features, the 
genus cannot be positively determined. The close resemblance of these little urchins 
to the West Indian genotype justifies calling them congeneric therewith, but until 
specimens are found with the test intact and spines and pedicellariae present, the 
occurrence of Genocidaris in Australia must be regarded as open to question. 

Genocidaris incerta 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 457; figs. 137a-c. 

Verco, whose extensive marine collections so enriched the South Australian 

Museum, took 63 specimens of this little sea urchin off Cape Borda, Kangaroo 
Island, 60 fms.; off Cape Jaffa, South Australia, go—300 fms.; and off Beachport, 

South Australia, 110-200 fms. Unfortunately all are dead tests, and no spines, 

pedicellariae, periproctal plates, or buccal membranes are present. The largest 
specimen is 6 mm. h.d., with height one-half as much or a little more. The bare 



ANNOTATED LIST: ECHINOIDEA 309 

tests are greenish and whitish or very pale yellow. A certain resemblance to 
Genocidaris maculata of the West Indies is obvious, but Mortensen (1943), after 
critical study of South Australian specimens, doubts that the two are congeneric. 

TEMNOPLEURUS 

L. Agassiz, 1841a. Mon. éch.: Obs. prog. réc. hist. nat. éch., p. 7. 

Genotype: Czdaris toreumatica Leske, 1778, p. 155. 

This is a small but interesting genus ranging from Korea and Japan, along the 
southern coast of Asia to Karachi and Muscat. It has been reported from Delagoa 
Bay, South Africa, but does not seem otherwise to have reached the African coast. 
On the south, it reaches Queensland on the east coast of Australia, and a well 

marked endemic species occurs in large numbers on the southwestern and southern 
coasts of the continent from Fremantle to eastern South Australia. The 2 Australian 
species are easily distinguished thus: 

Large, up to nearly 60 mm. h.d.; spines rather coarse, usually banded near 
tip; pits along sutures usually conspicuous; primary tubercles very large, 

occupying 60-100 per cent of height of coronal plates.................. toreumaticus 
Small, less than 30 mm. h.d. (usually 15-20 mm.); spines slender, not 

banded; pits along sutures shallow, except at plate corners, and often 

indistinct; primary tubercles small, only about half height of plate........ michaelsent 

Temnopleurus toreumaticus 

Cidaris toreumatica Leske, 1778. Add. ad Klein, p. 155. 
Temnopleurus toreumaticus L. Agassiz, 1841a. Mon. éch.: Obs. prog. réc. hist. nat. 

ech eapaiy. 
A. Agassiz, 1873. Rev. ech., pt. 3, pl. 7a, figs. 4, 5. 

This is a common Japanese species, but occurs throughout the East Indian region 
and extends its range to the Queensland coast. It has not been found in Torres 
Strait, but isolated specimens are known from various points between 15° and 
23° S. These show considerable diversity of color and give room for difference of 
opinion as to the identity. One in the British Museum from Port Curtis seems to 
me a possible albino. With sufficient material available, we may find that there 
is a Queensland Temnopleurus not toreumaticus, but a distinct species, for which 

Tenison-Woods (1881) proposed the name cavernosa. As regards the few specimens 
I have seen, however, I find no satisfactory reason for not calling them identical 

with the Japanese species, as Mortensen (1943) also believes. He considers Tenison- 
Woods’ species a Temnotrema. 

Temnopleurus michaelseni 

Salmacis michaelsenit Doderlein, 1914. Fauna Sudwest-Australiens, vol. 4, p. 454; fig. I. 
Temnopleurus australis H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 458; 

figs. 138a—d. 
Temnopleurus michaelseni H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 380. 

A full account of this interesting endemic species of southwestern Australia is 
given in H. L. Clark, 1938. It is commonly less than 25 mm. h.d., but shows con- 
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siderable diversity of form, as v.d. ranges from 0.50 to over 0.70 h.d. There is 
much variety in the color also, as the test may be light or dark gray, often mottled 
with cream color; or it may be cream color or whitish with spots or blotches of 
dark gray. The periproctal plates are often quite green, and that color may tint 
the whole upper surface. In extreme cases the spines are green, with dark bases 
and light tips, and this form has been designated as variety viridis. Mortensen’s 
(1943, p. 108) statement that he is “unable to see how it differs from the usual 
typical form” merely shows inattention to the brief but perfectly definite description. 
Ordinarily the color of the spines shows much diversity, but as a rule the larger 
ones are dark red or red-brown at base, dull light red in middle, becoming green 
distally and tipped with white. The small spines are more or less pure white. This 
little urchin is common at Cottesloe Beach and near Garden Island, Fremantle. It 

extends south to Bunbury and appears again on the South Australian coast, where 
it is very common in Spencer and St. Vincent gulfs in 14-22 fms. 

SALMACIS 

L. Agassiz, 18415. Mon. éch.: Préf. Anat. Echinus, p. viii. 

Genotype: Salmacis bicolor L. Agassiz, 18416, p. viii. 

The line between this genus and the preceding is difficult to draw, but the species 
of Salmacis are larger and have a different facies, and there is as a rule little 
practical difficulty in recognizing them. They occur throughout the Indian Ocean 
region from Zanzibar to eastern Australia and the Philippines. Apparently they 
do not reach Japan or New Zealand; their farthest east seems to be Ugi, Solomon 
Islands. There are 5 species on the Australian coast, and 1 of these has a well 
marked variety. The following key will help in distinguishing these usually 
handsome sea urchins: 

KEY TO THE SPECIES OF SALMACIS 

A. V.d. exceeds one-half h.d.; all oculars exsert; each ambulacral plate 
with primary tubercle close to poriferous area (Salmacis s. str.): 

B. Primary spines not banded, greenish or light-colored at base, be- 
coming reddish or purple distally (or for most of length) but 
sometimes with light tips: 

Coronal plates separated by distinct sutures, edges of which may 
bewslightlys “beveled {2 ates tstucn, (tA cpa Ce Pac are ene a virgulata 

Coronal plates separated by deep horizontal furrows, sides of 
YUEN AS WOKS Or WEIS WSC: ooo sooo ccccc goose vocenasx virgulata var. 

alexandri 
BB. Primary spines banded, usually conspicuously so: 

Primaries distal to green base rose red; actinal primaries notice- 
alplyanwiceme dec tartipqeull GU tomtin St com Tl Calin teers belli 

Primaries distal to green base not rose red; actinal primaries not 
Speciallyawideneduatetipsmeillmcu tsEacecp arene enn eee sphaeroides 

AA. V.d. less than one-half h.d.; ocular I usually insert or nearly so; only 
every other ambulacral plate (at least in mid-zone) with primary 
tubercle beside poriferous area (Salmaciella Mortensen): 

Number of ambulacral plates in column 0.52—0.62 more than inter- 
ambulacral; colors white, greenish white, and olive green, no 

red lor purples Why Mare MeL k ks CERES its eathae as grea eal Iogear ee oligopora 
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Number of ambulacral plates in column 0.70-0.87 more than inter- 
ambulacral; colors diversified, tending to be dull, but spines 

Okan Wnts, logvavclae! Wyitla, jompllS Ore WACGIIN, 5.o55c060000050000000" dussumieri 

Salmacis virgulata 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 359. 
Doderlein, 1903. Semon’s Ech., 77 Jena Denkschr., vol. 8, pl. 62, figs. 2, 2a. 

There seems to be some doubt whether typical wirgulata (a species of southern 
Asia and the East Indies) occurs in Australia, but a very good specimen is in the 
Museum of Comparative Zoology collection, labeled as from the Queensland coast, 
25 miles southeast of Double Island Point, in 33 fms. As this specimen was received 
from the Australian Museum, there is no reason to doubt the accuracy of the label. 
But I have seen no other indubitable wirgulata that was certainly from Australia. 
The form to which Bell gave the name alexandri is the characteristic Salmacis of 
Australia from Port Jackson north and westward to Broome, Western Australia. 

It was described as Salmacis alexandri Bell (1884, p. 118), but was reduced to 
the status of a variety of virgulata by Déderlein (1903, p. 712; pl. 62, figs. 1, 3-7), 
and called a subspecies by the same writer in 1914. In 1925, I considered it a 
variety, and until more material is available I am inclined to continue it in that 
category. This variety is very common on the northwestern coast and is to be found 
under rocks near low-water mark as well as in depths of 5-10 fms. It shows 
extraordinary diversity in color, and the extremes are so unlike it is hard to believe 
they are really the same species, but connecting links are too numerous to permit 
any doubt. At one extreme is the lovely purple and white urchin called “Temno- 
pleurus scalaris’ by Mortensen (1918), which may well bear the name “forma 
scalaris,’ and at the other extreme are the green or green and white individuals 

which I have called “forma viridis.” This Salmacis is recorded from Shark Bay 
and Geraldton on the western coast, and from Long Island in the Abrolhos, but 
apparently it does not occur in the Fremantle region or on the southern coasts of 
the continent. It grows to a large size (7o-80 mm. h.d.) on both the eastern and 
western sides of Australia, but the largest we found at Broome was 65 mm. The 
remarkable type specimen of Salmacis woodsu of Ramsay (1885) is undoubtedly a 
malformed individual of wirgulata. 

Salmacis belli 

Salmacis rarispina A. Agassiz, 1881. “Challenger” Ech., p. 113 (partim). 
Salmacis sphaeroides var. belli Déderlein, 1903. Semon’s Ech., 7m Jena Denkschr., vol. 8, 

p. 718; pl. 64, fags. 1-10. 
Salmacis belli Mortensen, 1904. Ech. (1) Danish Exped. Siam, p. 68. 

This very lovely sea urchin is found on the northern coasts of Australia from 
Lindeman Island and Port Molle, Queensland, to Holothuria Bank off northern 

Western Australia. It is not known elsewhere. It grows to be 74 mm. h.d., but most 
of the rather few known museum specimens are 10-40 mm. h.d. The test is light- 
colored (cream to fawn) and the long primaries are banded rose red and green, 
with one or two whitish bands near the tip. In large specimens the spines are not 
notably long, but the colors are very distinctive and the oral primaries are con- 
spicuously wide and flat distally. The insignificant gill cuts are also a good character. 
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Salmacis sphaeroides 

Echinus sphaeroides Linné, 1758. Syst. Nat., ed. 10, p. 664. 
Salmacis sphaeroides Lovén, 1887. Ech. Linn., p. 609. 

Doderlein, 1903. Semon’s Ech., zm Jena Denkschr., vol. 8, p. 716; pl. 63, figs. 1-4. 

This is a typically East Indian sea urchin, ranging south to Western Australia 
and the Solomon Islands. Along the Australian coast it occurs from Lord Howe 
Island and Double Island Point, Queensland, north and west to Broome, Western 

Australia. At Broome, it does not occur along shore, but lives in 5-10 fms. of 
water. It grows to be 80-90 mm. h.d., and shows considerable diversity in color. 

Shades of green, red-purple, and brownish red mingle with white or very light 
tints 1n great variety, some specimens being light and others dark-colored. Or- 
dinarily the spines are green at base but white distally, with 3-8 narrow and distinct 
bands of red-purple. In some cases the red shades approach vermilion. 

Salmacis oligopora 

lal Ik, Clesdis, non, “Wiceanvonnr” reat, jo, wires fol, aag joll, AR, ine, 2, 

Nothing further is known of this endemic species from southeastern Australia 
beyond what is given in the original account. The “Endeavour” took 8 specimens, 
60-81 mm. h.d., off New South Wales and in Oyster Bay, Tasmania, in 20-50 fms. 

The colors are white, greenish, and olive green, with no hint of red or purple 
anywhere. 

Salmacis dussumieri 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 359. 
Doderlein, 1903. Semon’s Ech., zn Jena Denkschr., vol. 8, p. 715; pl. 63, figs. 5—5c. 

Widely distributed on the coasts of southern Asia and in the Malay Archipelago, 
this well marked species of Salmacis ranges southward on the eastern coast of 
Australia to Port Curtis, Queensland. Mortensen (1943) questions the validity of 
this record, and those from New South Wales probably refer to the preceding 
species. The literature referring to this Salmacis makes no reference to the size 
of full-grown specimens. The largest in the Museum of Comparative Zoology is 

65 mm. h.d. 

TEMNOTREMA 

A. Agassiz, 1863¢. Proc. Acad. Nat. Sci. Philadelphia, p. 358. 

Genotype: Temnotrema sculpta A. Agassiz, 18634, p. 358. 

This little genus of small but often beautiful shallow-water sea urchins is well 
represented in Australia, but owing to their secretiveness and insignificance they 
are not often collected in any numbers, and hardly one of the species is known from 
more than a few specimens. Although Temnotremas have been taken on the 
tropical coasts of Australia from Queensland to the southwestern corner of the 
continent, during my three visits to those coasts I found but 10 specimens—8 of 1 

species and 1 each of 2 others. The 5 Australian species may be distinguished thus: 
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KEY TO THE SPECIES OF TEMNOTREMA 

A. Pits between coronal plates large, distance between the two of any one 
horizontal suture less than length of one: 

B. Anus central or nearly so; no conspicuous suranal plate on peri- 
proct; test high; valves of globiferous pedicellariae with lateral 
tooth on each side, near tip: 

Genital plates not abruptly depressed at outer end, at genital 
pore; test dark (olive or olive gray); bands on primaries 
opatyed OF CAMO iAP a eet, Ble ue DA ere RN ee eo Pa bothryoides 

Genital plates abruptly depressed at outer end, at genital pore; 
WSSE GRAIG Wlawes loamMGls On joiners Wrote! ooo. cecoocabeaee elegans 

BB. Anus excentric; distinct suranal plate present; valves of globiferous 
pediedlarae witout lateral WIN. .coccagcvconsedcvgexsvcceoneb es: stamense 

AA. Pits between coronal plates small, seldom as long as space between 

two: 
Color dull purplish red and dull purple; spines bright red with tips 

ETN © LOMO fal CSSHAVV/NI Lenmar Tiare SRE et any atiry Re car Each ater cy eh CEN tr phoenissa 
Callas sresnidn ariel wine, MO Mal. oso ovcccvcsdovdcaebocvsdesccbunevawec notium 

Temnotrema bothryoides 

Temnopleurus bothryoides Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, 
p. 360. 

Temnotrema bothryoides H. L. Clark, 1912. Mem. Mus. Comp. Zodl., vol. 34, no. 4, 
p. 317. (See Mortensen, 1943. Mon. Ech., vol. 3, pt. 2, p. 254.) 

Doderlein (1903) says he had many small examples of Pleurechinus bothryoides 
from Thursday Island, Torres Strait; the largest whose measurement he gives was 
21 mm. h.d. In 1914, he reports the species from Shark Bay, Western Australia, 
but gives no information as to the specimen or specimens. There is little doubt, 
however, that it was the following species (elegans). In 1925, I listed 19 specimens 
of bothryoides (as Temnotrema decorum) as in the British Museum, all from the 
tropical coast of Australia; the largest was 20.5 mm. h.d. The large pits in the 
test and the bright red rings on the spines make the species easy to recognize. In 
1932, I recorded specimens 23-26 mm. h.d. and 15—18 mm. v.d. as in the collections 
of the Barrier Reef Expedition from northern Queensland, and in 1938 I reported a 
very fine specimen in the Australian Museum, from off Peak Point, northern 
Queensland, 3-6 fms., also a small bare test from Darwin. The “Challenger” and 

the “Alert” both took bothryoides in Torres Strait, and there are specimens in the 
British Museum from Holothuria Bank and Baudin Island (125° 36’ E., 14° 8’ S.), 
Western Australia. This handsome little echinoid probably occurs in the East Indian 
region, but data are lacking. West of King Sound it is apparently replaced by the 
following species. 

Temnotrema elegans 

Mortensen, 1918. K. svenska Vetensk.Akad. Handl., vol. 58, no. 9, p. 12; fig. 2; pl. 4, 
figs. 4-6; pl. 5, fig. 3. 

This pretty little urchin was described from 7 specimens taken in 15 fms,, west- 
southwest of Cape Jaubert, Western Australia, considerably west of Broome. The 
largest was 15 mm. h.d. by 9.5 mm. v.d. We also took 7 specimens in the Broome 
region in 5—8 fms., 3 in 1929 and 4 in 1932. The largest is 26 mm. h.d. and 19 mm. 
v.d.; none of the others is relatively nearly as high. In the Western Australian 



314 THE ECHINODERM FAUNA OF AUSTRALIA 

Museum is a half-grown specimen from Rottnest Island. Déderlein’s (1914) 
Temnotrema from Shark Bay, reported by him as decorum, is very probably elegans, 
which apparently ranges from Broome to Fremantle. The coloring distinguishes 
the two species easily. 

Temnotrema siamense 

Pleurechinus siamensis Mortensen, 1904. Ech. (1) Danish Exped. Siam, p. 79; pl. 1, 
HE, Dy Fy Wik, BOS fll, Dy inl. 2, ©, Wal, TS, DB. 

Temnotrema siamensis H. L. Clark, 1912. Mem. Mus. Comp. Zodl., vol. 34, no. 4, p. 318. 

Temnotrema sculpta H. L. Clark, 1921. Ech. Torres Strait, p. 150; pl. 17, fig. 5 (colored). 

This East Indian species reaches northeastern Australia, but only 2 specimens are 
as yet reported. The first was found at Mer, Murray Islands, in 1913. It is 8 mm. 
h.d. and shows very little red on the spines. It was wrongly identified as T. sculpta. 
The second and much larger specimen (11 X6 mm.) is in the Australian Museum 
and is said to have been taken at the same time and place (in 1928, off Peak Point, 
Queensland, in 3-6 fms.) as the fine Temnotrema bothryoides referred to above. 
Specimens from Holothuria Bank, northwestern Australia, identified by Mortensen 

are in the British Museum, so it will not be surprising if szamense occurs along the 
whole northern coast of Australia. 

| Temnotrema phoenissa 

H. L. Clark, 1926. Rec. Australian Mus., vol. 15, p. 188; fig. 1 (2 figures). 

This species is known as yet only from the single specimen collected by W. E. J. 
Paradice from a coral fragment taken in 8 fms., off Ellison Reef, outer Great 

Barrier, Queensland, and now in the Australian Museum. It was in company with 
two small Parasalenias. It is only 6.5 mm. h.d. and 3 mm. v.d. The dull purplish- 
red color is simply dull purple in the interambulacral areas abactinally; the spines 
are bright red, with more or less of the tip white. The relationship of this form to 
notium and sculpta is obvious. 

Temnotrema notium 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 387; pl. 26, fig. 5. 

This is another species based on inadequate material, but at least there are 2 
specimens of this dull-colored form. They were taken together in King George’s 
Sound, near Albany, Western Australia, by Troughton, of the Australian Museum. 

One is 9 mm. h.d., the other 7, but they agree in all essentials. The dull greenish 
and white coloration makes them easily confusable with young Temnopleurus 
michaelseni of the same region. 

MESPILIA 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 357. 

Genotype: Echinus globulus Linné, 1758, p. 664. 

Whether this genus contains more than a single species is still open to question, 
but if there is but one, it shows considerable diversity of color and tuberculation, 
as there are at least 3 named varieties. 
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Mespilia globulus 

Echinus globulus Linné, 1758. Syst. Nat., ed. 10, p. 664. 

Mespilia globulus Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 358. 

AN, Agassiz, 1373. IRE. GED, fol By Do APPZ fol Ow IES, WA, Ba, 

In 1938 (p. 388) I said this sea urchin was “not hitherto known from Australia.” 
My attention has been called to the fact that Tenison-Woods, who reported it from 
Lady Elliot Island, Queensland, in 1878, and in 1880 withdrew the record, in 1881 

again vouched for its occurrence on the Queensland coast, having found a specimen 
at Trinity Bay. Obviously it either is rare or lives only in inaccessible habitats, for 
no one else has taken a specimen on the east coast. 

In 1933, however, Beresford E. Bardwell obtained 5 specimens from under rocks 
along shore at Augustus and Champagny islands, Western Australia, a most 
interesting extension of the known range of Mespilia. But the most remarkable 
feature of this discovery was that the specimens are not ordinary globulus, but are 

typical examples of the interesting color variety pellocrica (H. L. Clark, 1912, 
p. 322), known from the islands of the western Pacific and the Philippines, which 
lacks all red tints in its coloration. The usual red and green Mespilia ranges north 
to Japan and south to New Guinea and, as already mentioned, to northern Queens- 
land. Adult specimens of Mespilia are 40 mm. or more h.d. 

MICROCYPHUS 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 358. 

Genotype: Microcyphus maculatus Agassiz and Desor, 1846, p. 358. 

This is a characteristic genus of southern Australia, and only 2 species are known 
from elsewhere. The species are all notable for the beauty of their tests and their 
pretty coloration, but none of the Australian forms are sufficiently common for us 

to know how constant the color characters are. For the present they afford the best 
means of distinguishing the species. 

KrEy To THE SpPEcIEs OF MIcrocyPHUS 

A. Margins of all test plates, except near peristome, broadly white; entire 

surface of uppermost coronal plates white with reddish tinge; 

lowermost plates and central part of others, except uppermost, 

rich reddish brown; upper ends of ambulacra dull reddish brown 
merging into grayish brown of abactinal system..................... pulchellus 

AA. Coloration not as above: 
B. Spines light, greenish at base, white at tip broadly encircled by 

band of red; bare interambulacral areas broad and very light- 
colored annulatus 

BB. Spines not banded: 
Bare interambulacral spaces narrow and dark-colored (yellowish 

brown in young, almost black in adults); spines deep red........... zigzag 

Bare interambulacral spaces narrow and rose red; spines pale 

HHCeLSY GDS OY, all dy oo latei ella Bide heats <eteate Aratatel hatin cera nUS eeu ee ee compsus 

21 
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Microcyphus pulchellus 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 462; figs. 139a-d. 

Not only is this species based on a bare test, but the holotype is unique. It was 
collected in Spencer Gulf, South Australia, and is now in the South Australian 
Museum. It is nearly spherical, only 12.5 mm. h.d. and 11 mm. v.d. 

Microcyphus annulatus 

Mortensen, 1904. Ech. (1) Danish Exped. Siam, p. ror (no figure). 

Some 30 specimens of this pretty little sea urchin are now known, half of them 
having been collected by Verco in South Australian waters in depths down to 20 
fms. The other half have come from near Port Phillip, Victoria, and from Bass 

Strait; 1 small specimen was taken in 40-50 fms. off Schouten Island, Tasmania. 
The specimens taken by the “Challenger” at her stations 161 and 162 were identified 
and published as M. zigzag. The largest specimens are 19 mm. h.d., and the 
height ranges from 0.75 to nearly 0.90 h.d. The type specimen of annulatus was 
described by Mortensen as 14.8 mm. long and only 12.8 mm. wide, but no other 
of the 30 known specimens has an elliptical ambitus. When the material in the 
British Museum was examined by me in 1924, all the 5 specimens from station 162 
had the ambitus circular, ranging from 12 to 17 mm. hd. It is evident that 
Mortensen’s holotype was not seen by me, but it is also quite certain that the 
elliptical ambitus is not, as he thought probable, “really a specific character.’ The 
colored ring on the primaries is not always present on all the large spines; in some 
specimens only a few show it. 

Microcyphus zigzag 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 358. 
A. Agassiz, 1873. Rev. ech., pt. 3, p. 469; pl. 8c, figs. 11-13. 

This is apparently a rather rare species, for although there are 11 specimens in 
the Museum of Comparative Zoology, several are old, with dubious locality labels 
(the specimens said to be from Japan and the “Philippines” were purchased long 
ago in Hamburg, and of course the locality label is not to be trusted), and the 
remainder are recent acquisitions, 2 from Tasmania and 4 from Western Port, 

Victoria. There are 6 specimens in the British Museum from Port Phillip Heads 
and Bass Strait. Verco took but 1 small bare test during his extensive dredging in 
South Australian waters. The largest known specimen is 25 X23 mm., a bare test 
from an unknown locality (labeled “Philippines”’). 

Microcyphus compsus 

Microcyphus elegans Mortensen, 1904. Ech. (1) Danish Exped. Siam, p. 100 (specific 

name preoccupied). 
Microcyphus compsus H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, p. 322 (no 

figure). 

Besides Mortensen’s types in the British Museum (4 specimens from Port Phillip 
Heads), the only reported specimens are the 5 collected by Verco, at five different 
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stations in South Australian waters, 23-130 fms. (or less). These range from 8 to 
15 mm. h.d. The smallest has the red shades not at all rosy, and approaches zigzag 
in its general appearance. 

AMBLYPNEUSTES 

I. Agassiz, 18415: Mon: Ech:; Pref Anat. Echinus, p: 1x. 

Genotype: Echinus ovum Lamarck, 1816, vol. 3, p. 48. 

This is one of the most characteristic of the endemic genera of Australian echini. 
It ranges westward from Tasmania and Bass Strait to Geraldton, Western Australia. 
Records from New South Wales and New Zealand need verification, as dead tests 

may occasionally wash up on coasts far from the habitat in life. These sea urchins 
usually occur in large numbers on “grassy” or “weedy” bottoms in rather shallow 
water (5-10 fms.), and the bare tests are often washed up on the adjoining beaches 
in considerable quantities. As a result, the great majority of specimens in museums 
lack spines and pedicellariae, and frequently the buccal membrane and periproctal 
plates also. Consequently, at least 8 species names have been proposed, most of 
them without adequate material in good condition. Owing to the lack of perfect 
specimens and the individual diversity in shape and color of test, and form and 
color of spines, species lines are still hazy, and areas of distribution are very im- 
perfectly delimited. The whole problem needs to be attacked de novo by a zoologist 
who can collect material and work out its interrelationships on the southern coasts 
of Australia. Meanwhile, an abbreviated form of the key offered in my British 
Museum Catalogue (1925) will serve here: 

KEY TO THE SPECIES OF AMBLYPNEUSTES 

A. Periproctal plates small and thin, with no spines; primary spines red, 
purple, or green, with secondaries different; zigzag markings of 
interambulacra (or some sort of color ornamentation) usually 
conspicuous; poriferous areas narrow: 

Primary spines bright red; test usually dark, with lateral parts of 
interambulacra often noticeably darker than middle; tubercula- 
HOA OPE KOEN SAT OVEN CLOT aA lek 2) GN ie a ae mn formosus 

Primary spines pale red, purple, lavender, or green, with secondaries 
lavender or nearly white; test light-colored; tuberculation of test 
mote inor qonalll SVS ME MOSES, oo ocacsssccovscaccedvcnogecas oboe pallidus 

AA. Periproctal plates coarse, some at least bearing spines; primary spines 

not bright-colored, often darkest at base and light- or even white- 
tipped; ornamental patterns on interambulacra indistinct or want- 
ing; poriferous areas narrow or wide, often notably wide with 3 
vertical series of pore pairs: 

Miliary spines much shorter than half length of primaries, with 
spherical white tips; v.d. about 0.90 h.d.; primary spines green 

OVE’ AOVROSAA DY, 8-5 ally Bau ales eg a, elon ats i OL or ae a Oe ee leucoglobus 
Miliary spines at least half as long as primaries; tips not spheroidal; 

prmmmy gots chill GP pellesassboccoesomeshosacoesodsepoeunaunooesas s ovum 

Amblypneustes formosus 

Valenciennes, 1846. Voy. “Venus”: Zooph., pl. 2, fig. 2. 
ly LNGASIVA, TITR, INAV Sten, fe By [D> CHAOS jolle Cy Lovey. it, 
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Typical examples of this species are easy to recognize, even though the anal 

plates and spines may be missing, the coarse tuberculation and handsomely marked 
interambulacra being distinctive. Most specimens are under 25 mm. h.d., and the 
height is less than the diameter, but the largest specimen in the British Museum 
is 36 mm. h.d. and 37 mm. v.d. The distribution of formosus is imperfectly known, 
but apparently it may be found anywhere between Bass Strait and Fremantle. 

Amblypneustes pallidus 

Echinus pallidus Lamarck, 1816. Anim. sans vert., vol. 3, p. 48. 
Amblypneustes pallidus Valenciennes, 1846. Voy. “Venus”: Zooph., pl. 2, fig. 1. 

Doderlein, 1914. Fauna Sudwest-Australiens, vol. 4, p. 460; pl. 9, figs. 1-3. 

This delicate and beautiful sea urchin is very common in Koombana Bay, 
Bunbury, Western Australia. The test is some shade of lavender or purple, and 
the primary spines range from light green, more or less reddish at tip, to bright 
orange-red, greenish only at base; the secondary spines are commonly bright 

lavender, but may be very pale, almost white, or quite brown with little indication 
of lavender. This diversity of color does not seem to be associated with size or age. 
The largest specimen is 36 mm. h.d., height 0.80-0.90 h.d. A specimen in the 
British Museum, 34 mm. h.d., is 36 mm. high, but this is a rare variant. A specimen 
in the South Australian Museum is 48 mm. hd. and 50 mm. v.d., the largest 
specimen on record. In several South Australian specimens, the ambitus is above 
the equator, resulting in a noticeably ovoid form. In very young specimens (3-6 mm. 
h.d.), v.d. is only 0.50—0.60 h.d., so that they seem quite flattened. The range of 
pallidus appears to be chiefly along the southwestern coast of the continent between 
Port Willunga, South Australia, and Dongarra, Western Australia. A single 
specimen in the Museum of Comparative Zoology is said to be from “Victoria.” 
Mortensen’s (1943) variety subglobosus seems to me without value or significance. 

Amblypneustes leucoglobus 

Doderlein, 1914. Fauna Stdwest-Australiens, vol. 4, p. 463; pl. 9, figs. 8, 9. 

This is a dubious species, as its relationship to the following (ovum) is not clear. 
It is apparently a Western Australian form, and is common on that coast from 
Geraldton to Bunbury. But it is not yet sure that the characters supposed to 
distinguish it from ovum are constant. It does not grow to as large a size apparently 
as ovum, the maximum being 44 mm. h.d. The coloration is not distinctive. 

Amblypneustes ovum 

Echinus ovum Lamarck, 1816. Anim. sans vert., vol. 3, p. 48. 
Amblypneustes ovum L. Agassiz, 18416. Mon. Ech.: Pref. Anat. Echinus, p. ix. 

A. Agassiz, 1873. Rev. ech., pt. 3, p. 480; pl. 8c, figs. 3, 4. 

This name has been used for a very large number of Amblypneustes from all 
parts of the southern coasts of Australia, but as most of them are bare tests, often 
lacking the periproctal plates, we are still in the dark as to whether they represent 
1 very variable species or 2 or more distinct species confused because of our in- 
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adequate material. The geographical range is also in question, but if we call all 
the Western Australian specimens Jeucoglobus and deny the correctness of the 
two or three supposed records from New South Wales, we may say that ovum 
ranges from Tasmania and Bass Strait westward to Spencer Gulf. The named forms 
may be distinguished by the unsatisfactory characters of size, form, and tuberculation, 
thus: 

Test high and often large; diameter up to 60 mm. and height 0.92~1.18 
h.d.; tuberculation of test fine, often very fine; colors diverse but 
usually dull, brownish, yellowish, or dirty white spines on gray, brown, 
or greenish test; pedicels often dark-colored in marked contrast................ ovum 

Test lower, more hemispherical or even somewhat flattened, height 0.60- 

0.80 h.d.; tuberculation coarse: 

Very large, up to 85 mm. h.d.; poriferous areas very narrow, the two 
together forming one-third or less of ambulacrum; test and primaries 
palle lorowwm, chal! alle mech Oe Ghvday WANED. . 5 .o4cc0cs¢o0029encsdassacs var. grandis 

Smaller, 40-45 mm. h.d.; poriferous areas one-half ambulacrum or nearly 
so; primary tubercles very large, especially in ambulacra, where 
marginal series is very conspicuous; test dull green or brown; 

primaries dull green, often dark, especially at base, whitish at tip; 
small spines often very light, sometimes nearly white................. var. pachistus 

HOLOPNEUSTES 1 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 364. 

Genotype: Holopneustes porosissimus Agassiz and Desor, 1846, p. 364. 

This is another typical, endemic genus of the southern coast of Australia, easily 
distinguished from the preceding, yet constantly confused with it, the general 
facies is so similar. Owing to the peculiar habits and habitat of Holopneustes (see 
H. L. Clark, 1938, p. 392), which live among the distal fronds of large kelp, they 
may be transported long distances, and their occurrence as bare tests on the shores 
of New Zealand is no evidence that they belong to the fauna of that country. 
Mortensen’s (1921) inclusion of Holopneustes in the list of New Zealand echini 
is therefore unwarranted. On the other hand, his conclusion that Hutton’s Echinus 

elevatus is based on a specimen of Holopneustes inflatus seems to me quite reason- 
able. Hutton’s specimen still had some of the spines attached to the test when he 
collected it, but this would be no evidence that it was then living. It is quite im- 
probable that either Amblypneustes or Holopneustes lives in New Zealand seas. 
There seem to be 3 species of Holopneustes, but the lines between them are not 
sharply drawn. Most specimens may be distinguished thus: 

KEY TO THE SPECIES OF HOLOPNEUSTES 

A. Interambulacral plates fairly numerous (22-25 in specimens 22 mm. 
h.d., about 46 in specimens 48 mm. h.d.), their tubercles small; 
areolae of primaries occupying only about half plate but forming 
a well spaced vertical series on each side of interambulacrum: 

Ambulacra decidedly wider than interambulacra; primary spines 
greenish, more or less extensively tipped with red............... porosissimus 

1See H. L. Clark, 1912, p. 332 for a discussion of the genotype. 



320 THE ECHINODERM FAUNA OF AUSTRALIA 

Ambulacra not appreciably wider than interambulacra and usually 
distinctly narrower; primary spines range from very pale brown 

to: ‘reddish: purple sone. id eae eee eee ee inflatus 
AA. Interambulacral plates very numerous (30 in specimen 22 mm. h.d., 

40-50 in specimens over 36 mm. h.d.), their tubercles large; 
areolae of primaries occupying nearly whole height of plate and 
hence forming more or less crowded vertical series on each side of 
interambulacrum; primary spines whitish or cream color or pale 
purplish or greenish, often tipped with lighter or darker; am- 
bulacra usually distinctly wider than interambulacra, at least in 
Guilty iat. Ota ASU RUN ir ce TL AAU ARPA AO ae Dae NU RA te pycnotilus 

Holopneustes porosissimus 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 364. 
Ip\y JMEESISVZ, Titsi773}, ING Sd oay [Xo A [Ds Akeias fol, es, ites, ©; TO, 

This handsome and usually brilliantly colored sea urchin ranges from Dongarra, 
Western Australia, southward and eastward to Port Phillip Heads, Victoria. 
Tenison-Woods (1878) reports it from Bass Strait and Tasmania, but these records 
need verification. Large specimens exceed 50 mm. h.d.; the height is normally 
0.75—0.80 h.d. The usual coloration is dull greenish, with the larger spines more 
or less bright, almost vermilion red. Duller-colored individuals occur which may 
be hybrids with the following species, for the two are sometimes found together. 
E. W. Bennett found both occurring “plentifully”’ at Cape Leeuwin, Western 
Australia, and sent the Museum of Comparative Zoology 4 specimens perplexingly 
intermediate between the two species (see H. L. Clark, 1938, p. 394). 

Holopneustes inflatus 

A. Agassiz, 1872. Bull. Mus. Comp. Zool., vol. 3, no. 4, p. 56. 
1873. Rev. ech., pt. 3, p. 485; pl. 8c, figs. 5, 6 (as H. purpurescens). 

This is the common Holopneustes from Fremantle to Tasmania and the eastern 
end of Bass Strait. It is reported from Port Jackson, but verification of these records 

is needed. As stated above, its occurrence in New Zealand is probably only in the 
form of dead tests washed up on beaches. It is very common on the southwestern 
coast of Australia, notably at Point Peron and Bunbury. It reaches a diameter of 
over 60 mm., and in large specimens the height equals the diameter. The color 
ranges from gray or pale brown to deep red-purple. For an account of habitat and | 
habits see H. L. Clark, 1938, pages 392-393. 

Holopneustes pycnotilus 

H. L. Clark, 1912. Mem. Mus. Comp. Zodl., vol. 34, no. 4, p. 334; pl. 104, fig. 4; pl. 112, 
figs. 6-9. 7 

This species is still imperfectly known, but is apparently confined to the coasts of 
New South Wales. Most of the known material is supposed to be from Port 
Jackson. The largest specimen yet recorded is 58 mm. h.d., with the height 56 mm. 
The test is light brown, with the spines, particularly the primaries, a dull, pale pink. 
It was taken at Shell Harbor, New South Wales. Nothing is yet known as to habits 
or habitat in life. 



ANNOTATED LIST: ECHINOIDEA 321 

Family ECHINIDAE 

This large and widely distributed family is well represented in the Australian 
fauna, for 6 of the dozen more or less recognizable genera are recorded from the 
continent. Few of the species, however, occur in any abundance, and several are 

known from very inadequate material. One is known only as a fossil from the 
Tertiary rocks of Victoria and South Australia. The following key will help to 
place specimens of the family, but it is based on too little material to be infallible. 

KEY TO THE GENERA OF ECHINIDAE 

A. Periproct approximately central; if 2 oculars reach it, they are typically 
I and V: 

B. Buccal membrane more or less heavily plated; ocular I insert.......... Lytechinus 
BB. Buccal membrane not plated, but naked, or may have scattered 

small plates besides 5 pairs of primordial ambulacrals: 
C. Gill slits, if present, shallow and not sharply defined: 

D. Ocular plates small, completely exsert; primary spines much 
longer and primary tubercles much bigger than second- 
AIIESS GUZE IevrS, lols 1 AVCIWIKS WD CO GO MEN, .o555c00006 Dermechinus 

DD. Ocular I usually, and V not rarely, insert; primary spines 
and tubercles not conspicuous; size small, rarely exceed- 
ing 40 and usually under 30 mm. h.d. 

Valves of globiferous pedicellariae, so far as known, with 
conspicuous lateral tooth, normally on left side; 
INCCen tM Olmehtlainyep yw yes pil Oy ayer ae led e .5 et Pseudechinus 

Valves of globiferous pedicellariae with no lateral teeth; 
ICCC In tein ees ae aU rece ary ee au aA kale cd ud Nudechinus 

CC. Gill slits deep and sharply defined; pore pairs in 3 more or less 
welll separates! weriteall GAMES. o's 6ccccccccus vse bovavacovccnns Tripneustes 

PU Ame ba cli proctwexcenthicuaten omtmwithwoculanrsmimancdellsiNseiia: ener aeene Gymnechinus 

LYTECHINUS 

A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 24. 

Genotype: Czdaris variegatus Leske, 1778, p. 85. 

This circumtropical genus of half a dozen or more species barely enters the 
Australian region at the northeast corner, only a single specimen of one species 
having as yet been taken. 

Lytechinus verruculatus 

Psammechinus verruculatus Lutken, 1864. Vidensk. Medd., p. 166. 
Echinus verruculatus de Loriol, 1883. Mém. Soc. phys. hist. nat. Genéve, vol. 28, no. 8, 

p. 21; pl. 3, figs. 3¢-f (several in colors). 
Lytechinus verruculatus H. L. Clark, 1912. Mem. Mus. Comp. Zodl., vol. 34, no. 4, p. 253. 

The only specimen of this little sea urchin reported from Australia is the one 
taken by me at Green Island, off Cairns, Queensland, September 6, 1913. It is 

only 10 mm. h.d., but agrees in all details with a specimen of the same size from 
the Hawaiian Islands. As the species ranges from Mauritius to Hawaii, its oc- 
currence in northern Queensland is not extraordinary, but Mortensen (1943) has 
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overlooked or ignored the Green Island record. The variegated coloring, particularly 
the green blotches on the test, is quite characteristic. I have never seen specimens 
as yellow as de Loriol’s figures, but it is not unlikely that more or less diversity of 
color is shown by specimens of different ages, besides such differences as localities 

widely separated might produce. The largest specimen in the Museum of Com- 
parative Zodlogy is 26 mm. h.d. De Loriol refers to one 27 mm. 

DERMECHINUS 

Mortensen, 1942. New Echinoidea. Vidensk. Medd., vol. 106, p. 231. 

Genotype: Echinus horridus A. Agassiz, 1879, p. 203. 

The establishment of a distinct genus for this very remarkable sea urchin is 
amply justified in view of its distribution, as well as its morphological characters. 
Whether more than one species should be recognized remains to be determined 
when more material is available. 

Dermechinus horridus 

Echinus horridus A. Agassiz, 1879. Proc. Amer. Acad., vol. 14, p. 203. 

lak JG, Clerk, nono, “Tinclenrour”’ meow, D. WCOZ OS, 30, AO. 

1924@. Fish. and Marine Biol. Surv. S. Africa, rept. 4, special rept. 1, p. 7. 

The “Challenger” collected at her station 308, off southern Chile, in 175 fms. on 
a muddy bottom, several unbroken small specimens and fragments of much larger 
ones of an Echinus-like sea urchin notable for the form of the test, which in adults 

had v.d. 1.25—1.40 h.d. Early in the present century the “Valdivia” took what was 
apparently a half-grown specimen of the same extraordinary urchin off Mossel Bay, 
South Africa, in 276 fms. Some years later the “Endeavour’’ collected what is 
virtually the same thing in 100-300 fms. at the eastern end of Bass Strait; and not 
long afterward, the South African Fisheries Board brought to light a considerable 
series of specimens collected off South Africa in 200-300 fms. Though the South 
African material shows some slight differences from the “Challenger” specimens 
and the Australian material has some slight peculiarities of its own, it is obvious 
that whether we call it all one species or a species with two varieties, or three closely 
related species, we are dealing with a single remarkable biological unit common to 
the southern tips of the three southern continents. It is the most conspicuous case 
of an echinoderm common to the three and not known from anywhere else in the 
world. The added fact that the habitat is on the continental slope in each case makes 
the situation even more interesting. 

The material collected by the South African Fisheries Board proves conclusively 
that when young this remarkable urchin has the form, size, and general appearance 
of a typical Echinus, but with growth the vertical axis elongates disproportionately, 

and the adult animal has v.d. greatly in excess of h.d. The largest specimen taken 
is one from South Africa which is 110 mm. h.d. and 127 mm. v.d., but the propor- 
tionately highest one is from Australia and measures 80 mm. h.d. and 115 mm. v.d. 
In this case the height is 1.43 times the diameter. The color in life is more or less 
vermilion. or orange-red, with the primary spines smooth and shining. 
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PSEUDECHINUS 

Mortensen, 1903. “Ingolf” Ech., pt. 1, p. 106. 

Genotype: Echinus albocinctus Hutton, 1872, p. 12. 

The inclusion of this genus in the Australian fauna rests on a very slight founda- 
tion; furthermore, the living species are based on very small individuals and only 
one of each is known. The inclusion of a Tertiary echinid originally described as 
a Psammechinus seems amply justified, but cannot be proved correct, since not 
one of the three fundamentally important structures (the periproctal plates, the 
buccal membrane, and the pedicellariae) is to be found in the fossil material. 
Mortensen (1943) is convinced that Pseudechinus should be regarded as a temno- 
pleurid, but the Australian species, so far as known, throw no light on this question. 
The 2 Recent forms may be distinguished from each other thus: 

Test with numerous spines and tubercles, primaries not very conspicuously 
bigger; periproct covered by about 30 plates; globiferous pedicellariae 
Witty lone, dlanclsr valhyes, lolacle lkorese me EGE. .o5nc00000cseocncnsaeoccusn notius 

Test with relatively few spines and tubercles, primary tubercles con- 
spicuously bigger especially abactinally; periproct covered by very large 
suranal and a few other narrow plates; globiferous pedicellariae with 
aor, watcle wallves, lllacle Sovortar wna ARS. 6 5.5000cenc0cc vc aadeopnoanac0cKs hesperus 

Pseudechinus notius 

Parechinus notius H. L. Clark, 1916. “Endeavour” rept., p. 111; pl. 41. 
Pseudechinus notius Mortensen, 1921. Vidensk. Medd., vol. 73, p. 167. 

As Mortensen considers this species to be very nearly related to Pseudechinus 
hutton1, and to represent that genus in Australia (see H. L. Clark, 1938, p. 397), 
I am transferring it thereto. Only a single specimen of notius is known, the one 
taken by the “Endeavour,” southeast of Cape Everard, Victoria, in 70-80 fms. It 
is 28 mm. h.d., pale brown with white spines. 

Pseudechinus hesperus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 395; fig. 35; pl. 27, fig. 1. 

The unique holotype of this urchin, 7.5 mm. h.d., was collected in the cove at 
the northeastern end of Rottnest Island, off Fremantle, Western Australia. The test 

is light lavender-brown, the abactinal system and poriferous areas light yellow-green 
in rather evident contrast; spines very pale green or white, lightest distally. 

*Pseudechinus woodsi 

Psammechinus woodsi Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 509, 
p. 185; figs. 1-18. 

? Psammechinus humilior Bittner, 1892. Sitzungsber. Kais. Akad. Wissensch. Wien, 
Wl, GOR, fO, S378 foll, 1, savy, Sy 

As Tate (1892) has explained clearly how Bittner was misled by scanty material 
into describing a superfluous species, it seems proper to consider all the small fossil 
Psammechinus-like urchins of the River Murray and Aldinga cliffs a single species. 
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Comparison of the figures given with specimens of the various Recent genera of 

small Echinidae has satisfied me that the fossils are best referred to the genus 
Pseudechinus. A comparison of Laube’s figure 3 with a specimen of Ps. albocinctus 
of about the same size is quite convincing. The fossils occur in Oligocene and 
Lower Miocene strata. They are up to 22 mm. in diameter and show considerable 
diversity in the relative height, v.d. 0.57—0.80 h.d., but Tate says the low and high 
forms intergrade completely. 

NUDECHINUS 

H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 276. 

Genotype: Nudechinus scotiopremnus H. L. Clark, 1912, p. 277. 

This small genus of half a dozen species is made up of little, rather secretive echini 

of which 4 species occur in Australian waters. Their structural differences are not 
very evident, but the diversity of color and color patterns indicates specific distinc- 
tions. The following key emphasizes these: 

KEY TO THE SPECIES OF NUDECHINUS 

A. Primary spines not distinctly banded, either unicolor or with colored 

basal part: 
Test green or yellowish green or light with green blotches; spines 

WOE Ole WAN, Parse OP loYKOND AR IOAGE. occ c0ccnvscc soc 0cvcns scotiopremnus 

Test whitish, yellowish, or dusky; spines white distally, violet or 

brownish basally; in some cases violet or brown forms broad 

band, with actual base of spine white or light-colored; rarely in 

TOU GHSHMENS GOWNS aire WHorolllhy WOW. 200.000 0cccs0cn00e00006 darnleyensis 

AA. Primary spines more or less distinctly banded, but color fades with 

time and bands may become very faint; test with more or less 

green: 
Test gray-greenish with some deep green blotches or spots; primaries 

grayish white with 1, 2, or 3 bands or rings of dull pink, clear 

rose, or brownish: rose yn hee Pee een eee ee ee ere gravieri 

Test variegated with white, light, and dark green; primaries light- 

colored with 2-4 narrow, not sharply defined dusky bands, 
WA ny TMI? MENS A WHOMAE TYEE. oc occcvovccacccvovcccccconcooeee: multicolor 

Nudechinus scotiopremnus 

H. L. Clark, 1912. Mem. Mus. Comp. Zodol., vol. 34, no. 4, p. 277; pl. 97, figs. 4-6. 

The discovery of this urchin at Broome was one of the great surprises of collecting 

in Roebuck Bay. The subsequent discovery near Fremantle and the occurrences 
at Dongarra and Shark Bay and, as a fossil or semifossil, in the Quaternary deposits 
on Rottnest Island were also unexpected. For details of these occurrences see H. L. 
Clark, 1938, pages 401-402. This is one of the few cases of an echinoderm common 

to northwestern Australia and the Red Sea, which is not also known in the East 

Indian or South African areas. Mortensen (1943) thinks the Australian form may 
well be regarded as a separate variety, australiensis. 
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Nudechinus darnleyensis 

Echinus darnleyensis Tenison-Woods, 1878. Proc. Linn. Soc. N. S. Wales, vol. 2, p. 165. 
Nudechinus darnleyensis H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 277 

(not figured). 

This little sea urchin is a characteristic species of the tropical coasts of Australia 
from Moreton Bay, southern Queensland, to 45 miles west-southwest of Cape 
Jaubert, Western Australia, in 3-11 fms. It seldom exceeds 25 mm. h.d., but shows 
no little diversity of form, v.d. ranging from 0.44 to 0.58 h.d. The great diversity 
in the relative amounts of white and violet (or pale brown) renders a description 
of the coloration difficult, but in H. L. Clark, 1938 (pp. 398-399), some attempt 
has been made. 

Nudechinus gravieri 

Gymnechinus gravieri Koehler, tg05a. Bull. Mus. hist. nat., vol. 11, no. 3, p. 185; fig. 1. 

Nudechinus gravieri H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 277. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 400. 

This little sea urchin is very inadequately known, and it is doubtful whether the 
specimens from Western Australia are identical with Koehler’s 2 specimens from 
the Red Sea. All the known material is made up of young individuals, 13 mm. or 
less in diameter. The “John Murray” Expedition failed to find any specimens of 
Nudechinus in the very region where they should be found. 

Nudechinus multicolor 

Echinus multicolor Yoshiwara, 1898. Annot. zool. japon., vol. 2, no. 2, p. 60. 
Nudechinus multicolor H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 276 

(not figured). 

This is another very imperfectly known small echinoid, based on a single specimen, 
14 mm. h.d. This individual was taken in southern Japan, and no others have yet 
been taken in that region. The Great Barrier Reef Expedition took 2 small echini, 
5 and 8 mm. h.d., at Low Isles and at Three Isles, which appear to be identical 
with the Japanese urchin. No other specimens of multicolor have been reported and 

until much more material is available, the status of the species is uncertain. 

TRIPNEUSTES 

L. Agassiz, 18415. Mon. Ech.: Préf. Anat. Echinus, p. viii. 

Genotype: Echinus ventricosus Lamarck, 1816, vol. 3, p. 44. 

This is a tropical genus of large sea urchins, common in shallow water, more 
particularly on grassy bottoms, up to low-water mark. One species is common in 
the West Indian region and is reported from several of the Atlantic islands, and 
even from the western coast of Africa. A very closely related species occurs on the 
western coast of tropical America. The most widespread species is found throughout 
the Indo-Pacific region, from the Red Sea to Delagoa Bay on the eastern coast of 
Africa, to Hawaii, Clarion Island, and the Paumotus in the eastern tropical Pacific. 

This is naturally the species occurring in Australia, where it has, however, a rather 
peculiar distribution. 
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Tripneustes gratilla 

Echinus gratilla Linné, 1758. Syst. Nat., ed. 10, p. 664. 
Tripneustes gratilla Lovén, 1887. Ech. Linn., p. 77. 

H. L. Clark, 1921. Ech. Torres Strait, p. 148; pl. 17, fig. 6 (colored). 

Although this big sea urchin is common on the Barrier Reef from the Murray 
Islands southward even to Lord Howe Island and Port Jackson, it has not been taken 

in Torres Strait or the Arafura Sea or anywhere on the northern coast of Australia; 
yet it does occur in Western Australia, at Shark Bay, in the Abrolhos, and even at 

Rottnest Island. This curiously discontinuous distribution still lacks an explanation. 
Full-grown specimens are 140-145 mm. h.d. and are more or less handsomely 
colored: the test deep purple, the spines white, more or less tipped with deep orange, 
and the tube feet white with black or deep red crossbands. In very young individuals, 
little pigment is present and the general coloration is pure white, with some dusky 
pigment or with a pinkish tinge in the abactinal interambulacral areas. Tenison- 
Woods’ (1883, p. 94) supposed variety alba is, I think, based on immature, though 
relatively large, individuals. Pigmentation shows a good deal of individual diversity, 
and its absence hardly warrants a varietal name. Apparently it normally increases 
with age, and there is also some local diversity. ‘The orange of the spines is a 
fugitive color and soon disappears in preserved specimens, either dry or alcoholic 
or in formalin. 

GYMNECHINUS 

Mortensen, 1903. “Ingolf’ Ech., pt. 1, p. 115. 

Genotype: Echinus robillard: de Loriol, 1883, p. 23. 

This is a small and interesting genus of half a dozen species occurring in the 
Indian region from Mauritius and the Persian Gulf to Siam and northeastern 
Australia. They are easily recognized by the notably excentric periproct. The single 
Australian species is the following. 

Gymnechinus epistichus 

H. L. Clark, 1912. Mem. Mus. Comp. Zodl., vol. 34, no. 4, p. 289; pl. 102, figs. 4, 5. 

The finding of this interesting sea urchin near Lizard Island, Queensland, by the 
Great Barrier Reef Expedition (see H. L. Clark, 1932, p. 214) definitely settles the 
question concerning its position in the Australian fauna. The specimens from 
“Australia” sent to Agassiz by Tenison-Woods were undoubtedly from Darnley 
Island, even though we did not collect any specimens in that region in 1913. 
Mortensen (1943) records specimens from Bowen, Queensland. 

The type specimens are about 26 mm. h.d. and rather dingy in their dull gray and 
dull violet shades, but those taken by the Barrier Reef Expedition, of which the 
largest is 30 mm. h.d., have the test light gray or purplish apically, with the 
abactinal system greenish white; large spines light dull orange fading to nearly 
white at base and tip; the orange more or less tinged with purple, especially distally, 
where some spines are distinctly violet; small spines and pedicellariae, white. 
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Family STRONGYLOCENTROTIDAE 

This rather large and widely distributed family is not very common in the 
Australian region, but is represented by 4 genera, of which 1 is monotypic and 
endemic, and only 1 occurs outside the Indo-Pacific area. These genera may be 
distinguished as follows: 

Kry TO THE GENERA OF STRONGYLOCENTROTIDAE 

A. Test with ambitus above equator; not more than 4 pore pairs in each 
arc; ocular plates fully exsert; primary spines longest on flat 
AACtIMAlMS UTA Ce eAEE Ce UPE rr emt eran Are sth an ee Ieee ali, Echinostrephus 

AA. Test with ambitus at or below equator (if above, there are more than 
4 pore pairs in an arc, and 1, at least, of oculars is insert): 

B. Test thin, with deep gill cuts having very prominent flange (‘‘lip” 

or “tag”) on interradial side; plates of buccal membrane carry 
lnodn goes aml prachoellaine, ..0..6cccnsscanccadonnaccatbooes Pseudoboletia 

BB. Test seldom thin; gill cuts without prominent flange and usually 
shallow; no spines on plates of buccal membrane: 

Test thick, heavily tuberculated; pore pairs 4, rarely 5, in an arc. .Pachycentrotus 
Test not notably thick and heavily tuberculated; pore pairs 7-10 

TC Meacl TSR AT CoP yA Bieter ts Loh Meee. crate Tutus ULE INE, Wells Se bae ara ige Heliocidaris 

ECHINOSTREPHUS 1! 

A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 20. 

Genotype: Echinostrephus aciculatus A. Agassiz, 1863, p. 20. 

This little genus of curious rock-boring sea urchins is characteristic of coral-rock 
areas in the Indo-Pacific region from Zanzibar to Hawaii. There are but 2 species, 
and both occur in the Australian seas, though not in the same area. They are 
readily distinguished thus: 

Pore pairs in arcs of 3; ambitus more or less pentagonal; genital and ocular 
DAWES Wittn tHloeRdles OMIKy ON OUMAP MMVI. 6.5 c05000c00c00anss0005bnnn0ca0. molare 

Pore pairs in arcs of 4; ambitus circular; genital and ocular plates with more 
or less numerous tubercles........ ee ah F ad nah aounlan eet NAA Me eatin Sots Seem Ree aciculatum 

Echinostrephus molare 

Echinus molaris de Blainville, 1825. Dict. sci. nat., vol. 37, p. 88. 
Echinostrephus molare A. Agassiz, 1872a. Rev. ech., pt. 1, p. 119. 
Echinostrephus molaris de Loriol, 1883. Mém. Soc. phys. hist. nat. Genéve, vol. 28, 

no. 8, p. 31; pl. 4, figs. 2-2¢. 

This odd little sea urchin is common at the Murray Islands and has been taken as 
far south as the Low Isles, but it is not otherwise known from Australia. The test, 

1 Mortensen (1943, p. 310) protests “emphatically” against my use of the neuter terminations 

for the species names in this genus, asserting that the name Echinostrephus is “‘clearly masculine.” 
It may be apparently masculine, but the Greek noun o7pédos is neuter, not masculine. The neuter 

terminations for the specific names in Echinostrephus are therefore correct, as A. Agassiz indicated 
in 1872. 
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less than 25 mm. h.d., is usually quite green on the abactinal side, but the spines 
are purplish brown, generally very dark but occasionally light. For an account of 
the remarkable habits, see H. L. Clark, 1921, page 150. 

Echinostrephus aciculatum 

Echinostrephus aciculatus A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 20. 
1873. Rev. ech., pt. 3, pl. 5a, figs. 10-12 (as E. molare). 

The fact that the Echinostrephus at Lord Howe Island is not the species occurring 
on the Barrier Reef, but is the Hawaiian species, is most surprising, but is authenti- 
cated by many specimens (see H. L. Clark, 1938, p. 402). It grows larger than 
molare (up to 29 mm. h.d.) and shows more diversity in color and in the length 
of the primary spines, but its habits seem to be the same. Mortensen (1943) reports 
aciculatum from the Gilbert and Society islands and does not consider its occurrence 
at Lord Howe Island so remarkable as it still seems to me. 

PSEUDOBOLETIA 

Troschel, 1869. Sitzunpsber. Niederrhein. Gesellsch. Bonn, p. 96. 

Genotype: Pseudoboletia stenostoma Troschel, 1869, p. 96 = Toxopneustes indianus 
Michelin, 1862, p. 5. 

This is a widely distributed but small genus of only 3 or 4 species, and a single 
specimen is the justification for including it in the Australian fauna. Apparently 
very local in its distribution, it may possibly occur in any part of the tropics, though 
it has not yet been taken in the eastern Pacific along the American coast. 

Pseudoboletia indiana 

Toxopneustes indianus Michelin, 1862. Ech. et stel., annexe A zm Maillard, Reunion, p. 5. 
Pseudoboletia indiana A. Agassiz, 1872a. Rev. ech., pt. I, p. 153. 

de Loriol, 1883. Mém. Soc. phys. hist. nat. Geneve, vol. 28, no. 8, p. 28; pl. 3, figs. 4-4 
(4, 4a colored). 

A single specimen, 50 mm. h.d., was dredged by Dakin off Long Island, in 
Houtman’s Abrolhos, Western Australia. No other Australian specimen is known, 

but the species ranges from Mauritius to Hawaii and might be expected anywhere in 
tropical Australia. At Mauritius it grows to roo mm. h.d., and its colors in life 
are shown by de Loriol as rather striking—yellow, bluish green, and pink. But the 
Abrolhos specimen, as preserved, is a dirty white. 

PACHYCENTROTUS 

H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 349. 

Genotype: Sphaerechinus australiae A. Agassiz, 1872, p. 55. 

This is a monotypic, endemic genus known only from southeastern Australia. Its 
exact relationships are obscure, but probably it is nearer to Heliocidaris than to any 
other genus in the family. Superficially, however, it is not at all like that genus. 
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Pachycentrotus australiae 

Sphaerechinus australiae A. Agassiz, 1872. Bull. Mus. Comp. Zool., vol. 3, no. 4, p. 55. 
Pachycentrotus australiae H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, 

p- 349; pl. 98, figs. 5-8. 

Although neither the “Thetis” nor the “Endeavour” met with this sea urchin, 
Verco found it rather common in St. Vincent and Spencer gulfs, and the largest 
specimen in the South Australian Museum is from the northern coast of Kangaroo 
Island. No specimens are yet recorded exceeding 40 mm. h.d. The height of the 
test is 0.55-0.60 h.d. The coloration is diversified green, violet, and brownish (see 
H. L. Clark, 1928, p. 468). Pachycentrotus has been taken not only at the South 
Australian localities, but also at Port Phillip, in Bass Strait, and in Tasmania. It is 

not yet reported from New South Wales. 

HELIOCIDARIS 

Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, p. 371. 

Genotype: Echinus omalostoma Valenciennes, 1846, pl. 6, fig. 2 = Echinus tuber- 
culatus Lamarck, 1816, vol. 3, p. 50. 

As it now seems evident that Toxocidaris crassispina A. Agassiz from Japan is 
not congeneric with Echinus tuberculatus Lamarck, and that Heliocidaris stenopora 
H. L. Clark is based’ on a specimen of Echinometra vanbrunti having a circular 
ambitus and very coarse tubercles and spines, it develops that Heliocidaris is a genus 
of the southern hemisphere, including only 2 species, 1 characteristic of the southern 
coasts of Australia, and 1 found rarely on the eastern coast, very common at Lord 
Howe Island, and apparently occurring, though rarely, in northern New Zealand 
and at the Kermadec Islands.1 These 2 species differ quite obviously in general 
appearance, but the differences are not easy to formulate. The best distinction is in 
the number of pore pairs in an arc. 

Roreqpainse AOL OnINmany ane srarelya@)) Pw Lope c a ein, sued eer gee erythrogramma 
ROKER pAalnsyO FOr Olteiel Ofineanuanceni erwin re nani Rare ye ado tuberculata 

Heliocidaris erythrogramma 

Echinus erythrogrammus Valenciennes, 1846. Voy. “Venus”: Zooph., pl. 7, fig. 1. 
Heliocidaris erythrogramma Agassiz and Desor, 1846. Ann. sci. nat., Zool., ser. 3, vol. 6, 

Pp. 371. 

This is probably the most common regular sea urchin from Port Stephens, New 
South Wales, along the southern coast of Australia to the Abrolhos Islands and 
Shark Bay on the western side of the continent. It reaches 86 mm. h.d. The test 
is usually about 0.50 h.d. in height, rarely more, but may be much less; some 
specimens in the British Museum have the height only 0.32—0.38 h.d. There is 
very great diversity in the length and character of the primary spines and in colora- 
tion, and several species and varieties have been named. The validity and value of 
these varietal names is a matter of opinion, but 2, representing extremes in the 
stoutness of the primaries, armigera and parvispina, may be useful. For an extended 

1 These conclusions are also reached by Mortensen, 1943. 
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discussion of the matter see H. L. Clark, 1938, pages 404-406. The recognition of 
arnugera as a valid species by Cotton and Godfrey (1942) seems to me indefensible. 

They are justified, however, in declining to recognize parvispina as a valid sub- 
species, since it is only an extreme variant. The remarkable, abbreviated develop- 
ment from the egg of this common Australian sea urchin was discovered by 
Mortensen in 1914 and promptly reported (1915) to the Linnean Society of New 
South Wales, under the name Toxocidaris erythrogrammus. 

Heliocidaris tuberculata 

Echinus tuberculatus Lamarck, 1816. Anim. sans vert., vol. 3, p. 50. 

Strongylocentrotus tuberculatus A. Agassiz, 1873. Rev. ech., pt. 3, p. 449; pl. 50, figs. 4, 5. 

Heliocidaris tuberculata H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 282. 

This big sea urchin is very common at Lord Howe Island, but its occurrence 
elsewhere is erratic. Specimens in the British Museum are said to be from 
“Sydney” and “Port Philip Heads, Victoria.” Whitelegge (1889, p. 203) lists 
“Strongylocentrotus tuberculosus” as “Rare, Shark Point, P. J. (Mr. Hunt),” and 
Mortensen (1943, p. 342) says he found it at Port Jackson Head. Tenison-Woods 
(1878, p. 158) says he has seen a specimen from Port Stephens, but two years later 
(1880, p. 288) he lists zuberculatus as from “Australia, habitat unknown.” Neither 
the “Thetis” nor the “Endeavour” met with it, and there are no specimens in the 
South Australian Museum. Mortensen (1921, p. 174) reports it from Mokohinau 
with the remark that “This appears to be the only New Zealand locality from which 
it is known with certainty.” There is no doubt, however, of its occurrence at Raoul 

Island and apparently elsewhere in the Kermadecs. At Lord Howe Island, it is 
particularly common on the reef flat near Mount Lidgbird, where it grows to a 
large size, 100-106 mm. h.d. It shows considerable diversity in the length of the 
primary spines and also in their relative stoutness and form. The color in life is 
bright brown with a red tinge to test and pedicels, and with the tips of the spines 
markedly greenish. 

Family ECHINOMETRIDAE 

This is a rather well marked tropical family of some 5 genera and a dozen or 
more species, but it is poorly represented in Australian seas by a few species of 3 
genera which have a very scattered and disconnected distribution on the tropical 
coasts. They are easily distinguished thus: 

KEY To THE GENERA OF ECHINOMETRIDAE 

A. Pore pairs in arcs of 3; periproct covered by 4 (rarely 5) subequal anal 

platessa i Sh NE MIEN S A ar ge ae OU EL gn hc UR ea Ae ene Parasalenia 
AA. Pore pairs 4 or more; periproct covered by numerous unequal plates: 

Pore pairs 4—8; primary spines not excessively stout.................. Echinometra 

Pore pairs 10 or more; primary spines excessively stout....... Heterocentrotus 
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PARASALENIA 1 

A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 22. 

Genotype: Parasalenia gratiosa A. Agassiz, 1863, p. 22. 

The question whether there is more than a single species in this genus is still 
open to debate, for adequate material is not yet available. Parasalenias are secretive 
in their habits and live, as a rule, well concealed among the branches of corals or 

hidden in crevices and crannies or under slabs of coral rock. They are also small, 
and the longest test diameter does not reach 40 mm. The 2 recognizable forms are 
distinguishable as follows: 

Periproct large, long diameter about one-half long diameter of abactinal 

system; each genital plate with at least 1 well developed tubercle; no 

nedpinucoloration-wocnitalmoanot@excludedetromypenprocky ner nner gratiosa 

Periproct small, about one-fourth diameter of abactinal system; no tubercles 

on genital plates; more or less red in coloration; genital 3 often excluded 

ELOUM CRI DTOCLME RON er et mee Me lon titty omit hea y Liatie Vide ult et UA Pid aetry pohlu 

Parasalenia gratiosa 

A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 22. 

17a, Revs Cd, [le 2 fd 2158 [OL aah inemy ty 2. 

Mature specimens of this urchin are very dark, more or less nearly black, with 
the milled ring of the primary spines pure white in striking contrast. They are 
30-36 mm. long, with the height generally less than half as much and the width 
0.70—-0.90 of the length. The longest primary spines are nearly or quite equal to 
the long diameter. The species ranges from Zanzibar to the Paumotu Archipelago 
and north to the Bonin Islands and southern Japan. On the Australian coast it has 
been found as far south as Green Island, off Cairns, Queensland, and as far west 

as Augustus and Champagny islands, Western Australia, but it is apparently rare 
and local. 

Parasalenia pohlii 

Pfeffer, 1887. Verhandl. Naturwiss. Ver. Hamburg, vol. 6, p. 110 (not figured). 

Whether this species is valid or not is still debatable, but Mortensen (1943) 
maintains it. I am still very skeptical, but a specimen in the South Australian 
Museum from Cairns, Queensland, clearly a Parasalenia, is apparently not gratiosa 
and may better be referred to poAli than made the basis for a new name, even 
though there is no red in the coloration. It is 16137 mm. and hence is fully 
half grown. There are 5 subequal anal plates, each one opposite an ocular. There 
are no other specimens from Australia referred to poéhli, so far as I know. 

1 Mortensen (1943) makes a family, the Parasaleniidae, to include this genus and a superficially 

very different Eocene form, which he calls Diplosalenia, a quite unnecessary procedure. 

22 
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ECHINOMETRA 

Gray, 1825. Ann. Philos., vol. 26, p. 426. 

Genotype: Echinus lucunter Linné, 1758, p. 665. 

This very abundant tropicopolitan genus is represented in Australia by at least 1 
species and possibly 2, but the distribution is peculiar. Doderlein (1914) records 
“Mortensenia oblonga” from Shark Bay, Western Australia, but gives no informa- 
tion as to the character or size of the specimens. He does, however, indicate that 
they were not characterized by the short, stout spines which alone make oblonga a 
recognizable species. It therefore seems best to refer all the known Australian 
material to the common and very widespread Indo-Pacific species, which shows so 
much diversity in color, form, and spinulation as to make the distinguishing of even 
so long recognized a species as oblonga very difficult and unsatisfactory. Typical 
specimens of oblonga are not known from Australia. 

Echinometra mathaei 

Echinus mathaei de Blainville, 1825. Dict. sci. nat., vol. 37, p. 94. 

Echinometra mathaei de Blainville, 1830. Dict. sci. nat., vol. 60, p. 206. 
A. Agassiz, 1873. ‘Rev. ech, pt. 3, p. 431; pl. 4B) fig. 4 (as' lucunten). 
lal Ik, Clerk, 11, IMGs, Wins, Con, Zod, ol svi, iO A, joo 3739 fol, TIMI, ies, G, O 

(as picta). 

Probably the most abundant sea urchin in the world, this wide-ranging Indo- 
Pacific species occurs in very great numbers on the reefs and reef flats where it 
occurs at all. It is a great rock borer, and thrives on surf-beaten reefs and areas 
where other echini have to seek shelter under large slabs of rock or in protected 
pools. It shows great diversity in color and character of spines, and several striking 
forms have received names as separate varieties. The distribution of mathaei in 
Australia is peculiar, for whereas it occurs abundantly at Lord Howe Island and 
on the northern part of the Great Barrier Reef, above Port Molle, it is wanting along 
the whole northern coast of the continent west of Thursday Island, save for a 
single record from the Gulf of Carpentaria (McNeill and Livingstone, 1926). And 
yet local conditions at many places would seem to be particularly suited to its needs. 
On the western side of Australia, however, mathaei is again found at Shark Bay, 

at the Abrolhos Islands, and even as far south as Rottnest Island, where it occurs 

at the southwest corner “in thousands” (see H. L. Clark, 1938, pp. 408-410). The 
Shark Bay material was identified by Déoderlein as oblonga, but as he gives no 
data about spines or color, it is impossible to determine whether that name was 
correctly used. In view of the occurrence of mathaez at the Abrolhos and Rottnest 
and the complete absence of true oblonga from Australia otherwise, it seems almost 
certain that the Shark Bay Echinometra is mathaet. 

Under favorable conditions, this urchin grows to a notable size, and specimens 

from the Red Sea in the Museum of Comparative Zodlogy collection show great 
diversity of form when fully grown. The largest is 87 mm. long, 73 mm. wide, 
and 42 mm. high; the width is thus 0.84 h.d. and the height 0.48. But there is 
another specimen 72 mm. long, in which the width is 66 mm. (0.91 h.d.) and the 
height only 31 mm. (0.43 h.d.), and a third individual in the same lot is 75 mm. 
long, only 60 mm. wide (0.80 h.d.), but 41 mm. high (0.54 h.d.). Australian 
specimens are not known to reach so large a size, but probably show just as great 
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diversity in proportions. As for color, the diversity is equally great; the test is 
usually blackish, but the spines range (in different specimens) from dull pinkish, 
brownish red, or dull purple (almost black at times) to green (more or less olive) 
or light gray; they are sometimes abruptly tipped with white, making very hand- 
some specimens, strikingly different at first sight from the duller-colored individuals. 

HETEROCENTROTUS 

Brandt, 1835. Prodr. descr. anim., p. 65. 

Genotype: Echinus mamillatus Linné, 1758, p. 667." 

This extraordinary genus, comprising the so-called “slate pencil” urchins, includes 
but 2 species, which range widely over the Indo-Pacific region from East Africa to 
the Paumotus and north to the Bonin Islands and Hawaii. In the Pacific, one 

species seems to be found north of the equator, the other only to the south thereof, 
but in the Indian region both species occur. The species of the northern Pacific 
reaches Australia, but neither reaches New Zealand. 

Heterocentrotus mammillatus 

Echinus mamillatus Linné, 1758. Syst. Nat., ed. 10, p. 667. 
Echinus mammillatus Gmelin, 1791. Linné: Syst. Nat., ed. 13, vol. 1, pt. 6, p. 3175. S \ 52 
Heterocentrotus mamullatus Brandt, 1835. Prodr. descr. anim., p. 66. 
Heterocentrotus mammillatus A. Agassiz, 1863. Bull. Mus. Comp. Zool., vol. 1, no. 2, p. 17. 

H. L. Clark, 1912. Mem. Mus. Comp. Zool., vol. 34, no. 4, p. 378; pls. 115-117. 

This big and inert sea urchin has been taken once at Lord Howe Island and 
once at the Murray Islands, at the northern end of the Barrier Reef. It is therefore 
but little entitled to a place in the Australian fauna. Owing to the very heavy 
primary spines, which may exceed the longer diameter of the test and have a 
diameter of 8-10 mm., the genus is unmistakable. Full-grown specimens have the 
longer diameter of the test 100 mm. or more. There is considerable range in color, 
from dull purplish to bright brown, with the big primaries often distinctly cream 
color, though they may be dark. In some individuals, the primaries are con- 
spicuously marked on the distal half with 1, 2, or 3 broad bands of white or pale 
cream color. The short, blunt secondary spines often contrast in color markedly 
with the primaries; in some individuals they are very light, but in others they are 
very dark, and this may occur in specimens from the same spot, so it seems to be 
purely a matter of individual diversity. 

Mortensen (1918) lists a single dried specimen of this species from Cape Jaubert, 
but I feel sure this is a case of an erroneous locality label, as in the case of 
“Gontiocidaris tubaria” from the same locality. 

Order EXOCYCLOIDA 

This is a very heterogeneous group of “irregular echini,” so called because the 
shape of the test is so different from that of those called regular. The change in 

1 The spelling “mamillatus” used by Linné in 1758 is an obvious error which was corrected by 

Gmelin in the 13th edition of “Systema Naturae.” The attempted return to the spelling of the 

toth edition is to be regretted. : 
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shape is associated with a change in the position of the periproct away from the 
center of the abactinal surface, opposite to the mouth, into interambulacrum 5, 
which thus indicates the posterior end of the animal. As the mouth in the more 
specialized groups moves forward into ambulacrum III, a superficial bilateral 
symmetry is assumed, obscuring the still fundamentally radiate symmetry. These 
changes have gone on extensively during the Mesozoic and subsequent eras, and 
the fossil species of Exocycloida are numerous and varied. The order breaks up 
into 6 suborders, which are to be distinguished thus: 

KEY TO THE SUBORDERS OF ExXocYCLOIDA 

A. Interambulacrum 5 not essentially different from others orally: 
B. Test usually depressed, often markedly flattened; anus in posterior 

interambulacrum, generally near margin of test, usually on oral 
surface, sometimes quite near mouth; jaws and auricles present 
but peristomal gills wanting; ambulacra markedly petaloid 
abactinally, except in certain small forms where they are 
greatly reduced she stiles Naveen anna (etl etn Ue ee cane ne Clypeastrina 

BB. Not as above: 

C. Ambulacra narrow, not at all petaloid; pore pairs uniserial, with 

POINTS [XONMESS [SHOTS GONG WIS, 5 oconcscescevccnoeecvvvse Echinoneina 
CC. Ambulacra more or less petaloid or at least subpetaloid: 

Poreshotapetalsydissitanil arcmin ewer eae naa Nucleolitina 
Poresvof petals ssimilarsandsnormallyaconjugates ener Cassidulina 

AA. Interambulacrum 5 modified orally to form sternum: 
Wabrumeprollowedabyacing| eum) atc rian lire ann rn aetna aren leet Urechinina 
Labrum followed by pair of plates, large and equal or nearly equal... .. Spatangina 

Suborder CLYPEASTRINA 

This suborder includes the largest of the shield urchins as well as the smallest 
members of the Exocycloida. They show great diversity of form, but remarkable 
similarity of habits and habitats, for all are shallow-water echini living on or just 
below the surface of sandy bottoms. They are frequently gregarious and often 
occur in large numbers in favorable places. The group is well represented in 
Australia by 4 families, which may be distinguished thus: 

KEY TO THE FAMILIES OF CLYPEASTRINA 

A. Auricles separate, each placed more or less clearly on ambulacrum...... Clypeastridae 

AA. Auricles fused into single piece on interambulacrum: : 
B. Test seldom discoidal and never with marginal slits or lunules; 

aboral end of each interambulacrum consists of single large 
plate adjoining genital; ambulacral furrows on oral surface 

short and indistinct or wanting: 
Petals more or less perfect; madreporic pores numerous; size 

moderate to large, 15-150 mm. in length...................... Laganidae 
Petals reduced and often rudimentary; often only 1 madreporic 

pore sizersinallwranchysupato)2ostata si ny len Schema en anEn rie Fibulariidae 
BB. Test flat and usually discoidal, often with marginal slits or lunules; 

aboral end of each interambulacrum with usual pair of small 
plates adjoining genital; ambulacral furrows distinct on oral 
SUltacewaty least thes posteionmeach ing amalol nem eee er ere e Scutellidae 
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Family CLYPEASTRIDAE 

So abundant are the members of this family both in Recent seas and in Tertiary 
rocks that something like 300 species have been named, of which more than 250 
are fossils. The group is in need of a careful revision, more particularly of the 
fossil forms. Only about a dozen species are known from Australia, most of which 
are living. One genus of these, Arachnoides, occurring also in the East Indian 
region and New Zealand, has long been considered so different from Clypeaster 
as to warrant separation in a family by itself, but in recent years 2 additional 
genera have been discovered on the coasts of South and Western Australia which 
obliterate the supposed lines of distinction and require the recognition of 6 genera 
in the present family. It may be mentioned in passing that Lambert and Thiéry 
(1914) name 15 genera and list scores of Clypeasters which they are unable to 
place in any of these groups. It is quite impossible to make use of their classification. 
The 6 genera of Clypeastridae which occur in Australia may be recognized with 
the aid of the following key: 

KEY TO THE GENERA OF CLYPEASTRIDAE 

A. Test rarely discoidal, usually not flat; anus marginal or inframarginal; 
genital pores 5: 

Poriferous areas of petals divergent, not incurved distally; anus 
TAGS Linall Ome nm mean Pee ey Nae Meme Unesc pani Wirt maul eNtisaie YN Anomalanthus 

Poriferous areas more or less incurved distally; anus inframarginal ...... Clypeaster 
AA. Test more or less discoidal or flat; genital pores 4: 

B. Test longer than wide; petals small, sharply defined, slightly nar- 
rowed and rounded distally; periproct inframarginal; fossil...... Monostychia 

BB. Not as above: 
C. Test very flat, markedly discoidal; petals with poriferous areas 

short and very divergent; periproct marginal or supra- 

IgORUSAD CULM na a heloretl dase Giltt ee We ts assoc Ne ant id rn eee) Arachnoides 
CC. Not as above; periproct on oral surface: 

Test distinctly longer than wide, moderately arched; porif- 
erous areas divergent, not curved inward at tip............ Hesperaster 

Test discoidal, length and breadth about equal; very flat; 
poriferous areas with outer margin rounded so they 
AVOCA (KO) CGUUAVES MON AURCL ELE (HD. oo bo ccoosconccccs svar aes Ammotrophus 

ANOMALANTHUS 

Bell, 1884@. Proc. Zool. Soc. London, p. 43. 

Genotype: Echinanthus tumidus Tenison-Woods, 1878, p. 169. 

This well marked genus was fully described by Bell and excellent figures of the 
type species are given. Its relationship to Clypeaster is obvious, but its distinctness 
is equally evident. Only a single species is known. 

Anomalanthus tumidus 

Echinanthus tumidus Tenison-Woods, 1878. Proc. Linn. Soc. N. S. Wales, vol. 2, p. 169. 
Anomalanthus tumidus Bell, 1884a. Proc. Zool. Soc. London, p. 43; pls. 2, 3. 
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This remarkable species is known from only a single specimen in the Australian 
Museum, supposed to have been taken on the Australian coast, presumably near or 
in Port Jackson. It is 140 mm. long, 115 mm. wide, and 63 mm. high. I can find 
no basis for Lambert and Thiéry’s (1914, p. 310) statement that the species belongs 
to the “Pliocene d’Australie.” ‘There is every indication that it is a Recent species. 

CLYPEASTER 

Lamarck, 1801. Syst. anim. sans vert., p. 349. 

Genotype: Echinus rosaceus Linné, 1758, p. 665. 

Considering the scores of Tertiary fossils that have been referred to this genus, 
it is very poorly represented in Australia, by a single fossil and 4 Recent species. 
Owing to their habit of living more or less buried just below the surface of the 
sand, they are easily overlooked by divers, and a dredge or trawl usually passes over 
them. Often a fragment is broken off, tangible evidence of their presence but 
very unsatisfactory as a specimen. Occasionally, however, they occur in such 
numbers that several will be taken by a dredge. Bare tests are not rarely found on 
beaches or under rocks on reef flats. The 5 Australian species may be distinguished 
by the following key: 

KEY TO THE SPECIES OF CLYPEASTER 

A. Test rather high, with thick margins; lower surface concave or deeply 

sunken only near mouth; lateral petals more or less widely open: 
Tuberculation of test crowded, miliary granules very numerous and 

relatively high; ridges between pores usually with numerous 
(Q=12) Bprimanrys tuberclesscrowadedubyumilianics ys eee rn australasiae 

Tuberculation of test more sparse, miliary granules rather flat and 

uncrowded; ridges between pore pairs with 6 or more primary 

tubercles but usually without miliaries; fossil ................... gippslandicus 
AA. Test rather low and flat; lower surface flat or gradually concave: 

B. Primary tubercles numerous, small; 6 or more on ridges between 
pore pairs; anterior petal long, with converging poriferous 

areas: 
Primary tubercles evidently bigger than miliaries, well spaced; 

miliaries: flattened: 0.) eco. GEA Sen om nth at an OE OLR ete ga humilis 
Primary and miliary tubercles not sharply differentiated, but 

crowded iitogeth eda) sate Na Naa aC ae pure Met m eee nie aru a atode een telurus 
BB. Primary tubercles scattered, rather large; not more than 4, often 1 

or none, on ridges between pore pairs of unpaired petal; 
anterior petal short, with diverging poriferous areas................ virescens 

Clypeaster australasiae 

Echinanthus australasiae Gray, 1851a. Proc. Zool. Soc. London, p. 34. 

Clypeaster australasiae H. L. Clark, t914a. Mem. Mus. Comp. Zool., vol. 46, p. 32; pl. 1343 

pl. 135, fig. 6. 

This is the commonest of the Australian Clypeasters, having been taken at many 
~ points between Brisbane Water, Queensland, and Port Phillip Heads, Victoria, as 

be et : an ee 

well as at Lord Howe Island, from low-water mark down to 71 fms. It grows to 
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a large size, a specimen in the Museum of Comparative Zoology measuring 150 mm. 

in length and 125 in width. Its color is very dark, nearly black, but smaller speci- 
mens are more of a gray-brown. The specimen from Lord Howe Island in the 
M.C.Z. is notably flattened, with the poriferous areas exceptionally narrow and 
the tuberculation of the ridges between the pore pairs very coarse as in gippslandicus. 
A good series of specimens from Lord Howe might prove very interesting in 

studying the relationship between that species and australasiae, for it is by no 
means sure that the two are distinct. 

*Clypeaster gippslandicus 

McCoy, 1879. Prodr. palaeontol. Victoria, dec. 6, p. 33; pl. 59. 

The excellent figures and description of this species leave no doubt as to its 
specific characters, and it is almost certain that if it is really distinct from australasiae, 
it is the ancestor of that species. McCoy says it is very common in Miocene 

strata of Bairnsdale and other localities in Gippsland. He mentions several other 
Miocene localities and one in the Lower Pliocene. He says the average specimen 
is 3¥%, inches long, with the width 0.88 of the length, and the height, 0.27. 

Clypeaster humilis 

Echinanthus humilis Leske, 1778. Add. ad Klein, p. 121. 

Clypeaster humilis A. Agassiz, 1872a. Rev. ech., pt. I, p. 100. 

H. L. Clark, 19142. Mem. Mus. Comp. Zool., vol. 46, p. 36; pl. 137; pl. 138, fig. 4. 

This is a wide-ranging species, known from Mauritius to the Red Sea and 
eastward to the Philippine Islands and Queensland. Its right to a place in the 
Australian fauna rests on a very large specimen (150X135 X25 mm.) taken by 
the “Alert,” which Bell identified as humilis and says is from “Port Molle, 4 fms.” 
The specimen is in the British Museum but bears a label saying that it is from 
Port Denison—not a very important difference. The possibility that this specimen 
is a very large and stout example of the following species cannot be ignored, and 
renders the position of Aumilis in the Australian fauna uncertain. 

Clypeaster telurus 

JGb Il, Clas, tom, Itee, Wi, Aisin IMG, VOL iy jo, ios Jol, 22% 

This species is remarkable for occurring both at Broome, Western Australia, and 
farther south near Fremantle, and also at Fraser Island, Queensland, directly across 

the continent. Although closely allied to Aumilis, it is less stout, and the difference 
in the tuberculation of the test is rather striking. At Broome it is fairly common, 
as we took specimens in both 1929 and 1932. They ranged from 77 to 157 mm. 
in length, and the width was uniformly 0.92 or 0.93 as much. The smallest specimen 
was purplish brown, but others were yellowish brown and the adults were bright 
dark brown. The Fraser Island specimens are large adults, up to 145 X 135 mm., 
and are purplish brown. They were taken by the “Endeavour,” and their identity 

with the specimens from Western Australia seems complete. | 
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Clypeaster virescens 

Doderlein, 1885. Arch. f. Naturgesch., vol. 51, no. 1, p. 102. 

H. L. Clark, 1914a. Mem. Mus. Comp. Zool., vol. 46, p. 39; pl. 139, fig. 4; pl. 140, 

TES, Thy De 

This is a second species of Clypeaster whose right to a place in the Australian 
fauna rests on a single specimen, taken by the “Endeavour” in Shoalhaven Bight 
in 15-45 fms. It is an adult, 105 mm. long and 95 mm. wide, and shows no 
characters to distinguish it from Japanese specimens. The fact that the “Terra Nova” 

took 2 specimens of virescens “off New Zealand,’ which are now in the British 
Museum, gives support to the idea that this Japanese species really does belong in 
the Australian fauna. 

*MONOSTYCHIA 

Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 69, p. 188. 

Genotype: Monostychia australis Laube, 1869, p. 190. 

The fossils on which this genus is based seem to be rather common, and show 
enough variety of structure to make it doubtful how many species there are and 
in how many genera they belong. Duncan (1877), McCoy (1879), Johnston (1877, 
1878), and Tate (1893) have all added to the confusion, and there is still room 
for difference of opinion as to the true status of the named forms. There is no 
reason to question Laube’s account or figures given in 1869. Duncan (1877) and 
Johnston (1877) suggested new names for closely related forms, but McCoy (1879) 
reduced Duncan’s Arachnoides loveni to the status of a variety of Monostychic 
australis, and Johnston decided that his Micraster etheridgei is really a Monostychia. 
In 1893, Tate proposed an Arachnoides incisa which is apparently closely related to 
Monostychia, but the similarity of the general facies to that of Arachnoides cannot be 
ignored. Consequently the genus Monostychia now includes 2 species, so diverse in 
form that several varietal names, already proposed, might be used if only the forms 
showed sufficient constancy to permit definition. The 2 apparently distinct species 
may be separated thus: 

Outline rounded pentagonal, distinctly longer than wide; ambital margin 

Notithirekenme dyed 5 aes Last rs Fie cher 80 ng ak) ea en Pe ge Ne oN A australis 

Outline narrow oblong oval, broadest behind, narrowing to the somewhat 

produced, shortly rounded anterior end; ambital margin tumid ........... etherid get 

*Monostychia australis 

Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 69, p. 190; figs. 3-3c. 
Arachnoides loveni Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 47; pl. 3, 

OK Oy Fo 
Arachnoides elongatus Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 48; 

oll, 2, tower, 

This is a very common fossil in several localities in South Australia and Victoria. 
The small series of specimens at hand shows enough diversity to make one 
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suspicious of varietal names, and Duncan’s descriptions are so indefinite that the 
diagnostic characters of his proposed species are not at all clear. Laube’s species is 
unmistakable, and it is improbable that the forms named by Duncan represent 
anything constantly distinct. The dimensions given for the type, 46.5 X 42 mm., are 
not quite equaled by any of the specimens at hand. The strata in which australis 
occurs are stated to be Oligocene, Miocene, and Lower Pliocene. Some of the 

localities are Murray River Cliffs and Mount Gambier, South Australia, and 
Mordialloc, Beaumaris, and Curdies Inlet, Victoria. 

*Monostychia etheridgei 

Micraster etheridget Johnston, 1877. Proc. Roy. Soc. Tasmania (1876), p. 116. 
Monostychia etheridgei Johnston, 1888. Proc. Roy. Soc. Tasmania (1887), p. 169 (not 

figured). 

This inadequately described species, occurring in the Lower Miocene of Tasmania, 
would seem to be distinct from the preceding, but it might be mentioned here that 
a Monostychia in the Museum of Comparative Zoology from the Murray River 

Cliffs has the anterior end noticeably narrowed as described for etheridgei. The 
ambital margin, however, is not tumid, and it is probably only an individual 
variant from the normal form of australis. 

ARACHNOIDES: 

Leske, 1778. Add. ad Klein, p. 154. 

Genotype: Arachnoides echinarachmus Leske, 1778, p. 154 = Echinus placenta 
Linné, 1758, p. 666. 

This is a small group of very flat, discoidal echini occurring in the East Indian 
region, northern Australia, and New Zealand. A single fossil species is known from 

Victoria which seems to be a connecting link with Monostychia. Specimens in the 
British Museum indicate that the New Zealand species occurs at Flinders Island in 
Bass Strait and at Cape Upstart on the Queensland coast. The characters of the 
New Zealand species by which it is distinguished from the widespread placenta 
have been made clear only in recent years, by Mortensen (1921). It is not im- 
possible that the species occurs along the whole eastern coast of Australia, but if 
so, it must be very local, for there are few records for Arachnoides on the Queensland 
coast and none south of Moreton Bay. Except the specimens in the British Museum 
from “Cape Upstart,” all the known Queensland material is placenta. On the 
whole, it seems best to include all the known Recent species in the Australian list. 
These and the Victorian fossil species are to be distinguished by the form of the 
test, the relative width of ambulacra and interambulacra at test margin, and the 
position of the periproct: 

KEY TO THE SPECIES OF ARACHNOIDES 

A. Ambitus sharp, deeply incised at ends of ambulacral grooves, between 
WAC taISmUNGU OSes pEhiprOcesupramancanalstOssil nee ay aes incisa 

AA. Ambitus circular or slightly undulose, not incised in ambulacra: 
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B. Interambulacra at edge of test about half as wide as ambulacra; 2 

or 3 pairs of interambulacral plates in each area on oral surface; 
NOW LOOVelOnvoralesuictacenmeinteratanoul Acris sae an zelandiae 

BB. Interambulacra at edge of test only one-fourth to one-third as wide 
as ambulacra; only 1 pair of interambulacral plates (rarely a 
second plate on one side) in each area on oral surface: 

Test moderately stout; periproct marginal; naked groove on oral 
SUnfacesInwIn tera nab Ulacrunialls.e eee trian a placenta 

Test delicate, with thin margins; periproct distinctly supra- 
MNFUOANS (XO) LAKOOVES in iSeveMO WIEBE Go oc cos ccc esacacvcce: tenuis 

* Arachnoides incisa 

Tete, ios, joie, IBwore, INOW Sere, INL Se Welles, WO 27, js NOs jo 12, Inve, 2, 

This seems to be a well marked species, suggestive of Monostychia but quite 
evidently more like Arachnoides. The type was 54.4 mm. long, 56.5 wide, and 
6.5 high. There were 3 specimens, found at Red Bluff and beyond Meringa, 
Gippsland Lakes, Victoria. ‘Tate says the strata were Miocene, but Chapman 
writes me that they are Lower Pliocene. 

Arachnoides zelandiae 

Grays 1855. CatsRecent Ech BritasMusssps 14seple2s tigen. 
Mortensen, 1921. Vidensk. Medd., vol. 73, p. 180; pl. 6, figs. 24, 25. 

Mortensen’s account of this species is adequate and leaves no doubt of its validity— 
another proof of the keen and unusually reliable systematic sense of Gray. Whether 

‘it belongs to the Australian fauna is, as stated above, open to considerable question. 
It was so long confused with placenta that it quite possibly has a wider range 
than has yet been suggested. It grows to a very large size, a specimen presented 
to Mortensen, taken in Wellington Harbor, being 128 mm. in length. Nothing has 
been recorded as to its distribution in New Zealand; Mortensen mentions only 
Napier and Wellington. Specimens in the British Museum are said to be from 
Massacre Bay. The reported Australian localities are Cape Upstart, Queensland, and 
Flinders Island, Bass Strait. 

Arachnoides placenta 

Echinus placenta Linné, 1758. Syst. Nat., ed. 10, p. 666. 
Arachnoides placenta L. Agassiz, 1841. Mon. Ech.: Scut., p. 94. 

Mortensen, 1921. Vidensk. Medd., vol. 73, pl. 6, figs. 26, 27. 

This “sand shilling” is very common in suitable localities on the northern coast 
of Australia. It is recorded from Torres Strait and from a few points on the 
Queensland coast, of which the most southern is Moreton Bay. At Lindeman 
Island conditions must suit it well, as the largest specimen recorded, 96 mm. in 
diameter, is from there. It is very abundant at Darwin, and some observations on 

its habits are recorded in H. L. Clark, 1938, page 415. North of Australia it ranges 
to the Andaman Islands and the Philippines. The color in life is a dull gray- 
purple which changes, on drying, to gray or yellow-brown with or without a 
greenish cast. 
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Arachnoides tenuis 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 415; pl. 27, figs. 3, 4. 

This fragile species replaces placenta on the coast of Western Australia, at least 
west of Cape Leveque. Dead tests are excessively abundant west of Broome on 
some of the sandy beaches, but living specimens are not easy to discover. It is a 
small species, no individuals over 50 mm. in diameter being noted. The color in 
life is purplish brown, with the ambulacral areas darker than the interambulacral. 

HESPERASTER 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 411. 

Genotype: Hesperaster arachnoides H. L. Clark, 1938, p. 411. 

This remarkable genus is endemic in Western Australia so far as we know, but 
there seem to be 2 species there, of which our knowledge and material are very 
scanty. Its relationship to Clypeaster is obvious in size and form, but structurally 
it is probably nearer to Arachnoides. The 2 species differ thus: 

Height of test about 0.15 h.d.; petals short and wide; margin of test thin...... arachnoides 
Height of test about 0.25 h.d.; petals longer and narrower; margin of test thick... .. crassus 

Hesperaster arachnoides 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 411; pl. 27, fig. 2. 

An adult individual 130 mm. long X 121 mm. wide, and a young one, 31 X 30 
mm., were dredged between Rottnest Island and Fremantle, October 19, 1929. The 
adult had the test “grayish light brown,’ which has not changed greatly in the 
dry specimen. The upper surface of the young one had a purple tinge; the lower 
side was light yellow, blotched with a darker shade. 

Hesperaster crassus 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 413; fig. 35A. 

The somewhat damaged type of this species is in the Western Australian Museum 
at Perth, having been found in a Quaternary deposit near the salt lake on Rottnest 
Island. It measures 35 mm. long, 30 mm. wide, and 8 mm. high. The fact that it 
is semifossil does not indicate that the species is extinct, for all the other echinoids 
found in this deposit on Rottnest are now living in Western Australian seas. Further 
dredging will probably produce living specimens of this interesting species. 

AMMOTROPHUS 

lal Ib, Gems, tops, Ikee, G, Asielban MiG, WOL 2, jo Agi 

Genotype: Ammotrophus cyclius H. L. Clark, 1928, p. 471. 

This endemic genus from the coast of South Australia is notable for several 
reasons, of which one is the superficial resemblance to Echinarachnius, a northern 
genus of Scutellidae which has been reported several times from Australia. It now 
seems probable that specimens of Ammotrophus are the basis for such reports. The 
genus is also interesting as being a close ally of Arachnoides, which has always been 
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considered quite an isolated genus. There seem to be 2 species of Ammotrophus, 
but as one is based on a single specimen, more material is indispensable for a 
correct determination of its status. The 2 species are distinguished thus: 

Test nearly circular; petal in ambulacrum III nearly twice as long as wide; 
ambulacral furrow on oral surface in III just as conspicuous as in other 

amibulaera shields ie alot Re ay Tr AME aHer Cee 1a nn Re oy Ce ogc cyclins 
Test distinctly wider than long; width of petal in ambulacrum III about 

0.80 length; ambulacral furrow in III, orally very indistinct................ platyterus 

Ammotrophus cyclius 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 471; figs. 1402, b. 

This “sand shilling” is so much like the American “sand dollars” of the genus 
Echinarachmus of the family Scutellidae, it is hard to believe they are not very 
nearly related. Apparently the South Australian species is confined to that state, as 
no specimens have yet been reported save those in the South Australian Museum, 
and most of those lie to the credit of Verco, whose industrious dredging has con- 
tributed so much to our knowledge of Australia’s marine fauna. The series of 
specimens in Adelaide ranges from 15 to 59 mm. in diameter. They are remarkably 
constant in the nearly circular form. The color in life is not recorded, but preserved 
specimens are rather bright yellow-brown, sometimes with a reddish tinge. The 
localities are Spencer Gulf, St. Vincent Gulf, and Encounter Bay. 

Ammotrophus platyterus 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 474; figs. 1442, b. 

Although this species rests on a single bare test taken in St. Vincent Gulf, its 
characters are so well marked there can be little doubt that it is a distinct species. 
The type is a perfectly bare test, bleached white, hence we know nothing as to 
spines or appearance in life. The form of the test is striking, for although it is 
29.5 mm. wide, it is only 27 mm. long. Mouth longer than wide, and back of center 
of test; periproct little more than its own diameter from test margin. 

Family LAGANIDAE 

This small family, containing but 2 genera, is widely distributed in shallow water 
in the Indo-Pacific region. It does not occur in the Atlantic or in the eastern 
Pacific, but it is well represented on the coasts of Australia. The 2 accepted genera 
are arbitrarily distinguished by the number of genital pores, but it is not yet 
demonstrated whether this represents a natural or an artificial grouping. 

Cenitalgponess510m OmprescntaninealliinterandoUla cra ant ne ae Laganum 

Genitaljporesy4nwantingsinepostenonsinterambulacruinn ere eee et eee Peronella 

LAGANUM 

Gray, 1825. Ann. Philos., vol. 26, p. 427 (Lagana, by error). 

Genotype: Echinodiscus laganum Leske, 1778, p. 140. 

Half a dozen or more species make up this genus, of which 3 occur in Australian 
seas. One of these, the type species, is unmistakable, but its geographical distribution 
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is still imperfectly known. The other two are closely related, and their ranges in 
Australia are not distinct, both being known from the northern part of the Barrier 
Reef area. The 3 species may be distinguished as in the following key. It may be 
mentioned here that Gregory’s (1892) Laganum decagonale var. rictum is not a 
Laganum, but a Peronella. 

KEY To THE SPECIES OF LAGANUM 

A. Periproct midway between posterior margin of test and mouth, longi- 
tudinally elongated; test thick, with depressed petaloid area and 
HAO KGa SOMATA gh ies 0 haved a ates ey Meee ema Gi tStel Olga GLE eas A ee Treo aa laganum 

AA. Periproct nearer margin than mouth, usually transversely elongated; 
test with petaloid area more or less elevated and margins not 

swollen: 
Width of test o0.80-0.85 length; periproct 0.20 test length from 

margin; petaloid area about 0.60 test length; covering of test 
not made up of long, slender, crowded spines like coat of fur, 

amal foro Ghallll jousqoloan lovronwn iW) COOP. ccoa¢coc0cecboonsocseebonse depressum 
Width of test 0.go-0.95 length; periproct only 0.12 test length from 

margin; petaloid area about 0.70 test length; covering of test 
made up of long, slender, crowded spines like coat of fur, 
Dunplishworowny inwcolonem ew rian Pp cere ee wea iy donee eter dyscritum 

Laganum laganum 

Echinodiscus laganum Leske, 1778. Add. ad Klein, p. 140. 
Lagana laganum de Blainville, 1830. Dict. sci. nat., vol. 60, p. 196. 
Laganum bonani A. Agassiz, 1873. Rev. ech., pt. 3, p. 517; pl. 13¢, figs. 6, 7. 

This is a well marked species, for besides the distinctive characters of the test 
already mentioned, many specimens show the very characteristic spotting of the 
dorsal side shown in Agassiz’s figure. The largest recorded specimens, 63 X63 mm. 
and 65x62 mm., are in the Queensland Museum; most known specimens are 

little more than half this size. It is not known whether these big individuals were 
collected on the Queensland coast or not. The species occurs as far south as 
Tasmania; at least, specimens so labeled are in the Museum of Comparative 

Zoology. It is also known from the Philippines, the Carolines, and New Guinea. 
Specimens in the British Museum are labeled “Timorlaut” and “West Australia, 
Dirk Hartog Island,” but the latter is almost surely an error. It is very unlikely 
that this species occurs on the western side of the continent. 

Laganum depressum 

L. Agassiz, 1841. Mon. Ech.: Scut., p. 110; pl. 23, figs. 1-7. 

With a geographical range from Zanzibar and the Red Sea to the Marshall and 
Samoan islands, Tongatabu, and New Caledonia, this is the most common and 

widely distributed member of the genus. Most specimens in museum collections 
are 30-50 mm. long, but large individuals reach 70-80 mm. The largest recorded 
is in the British Museum, from Mauritius, and measures 80 X72 mm. There is con- 
siderable diversity in the solidity of the test, many specimens having a relatively 
light test with thin margins, and many others having a stout test with thick, though 
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seldom swollen, margins. There are no published notes on the color or appearance 
in life, but museum specimens show great diversity, ranging from light gray or 
pale cream color, with the petals almost black in marked contrast, to light brown, 
gray-brown, yellow-brown, or dull greenish yellow. Probably most of this diversity 
is due to the different methods of killing and preserving. In Australia, depressum 
is confined to Torres Strait and the northern Barrier Reef region. We did not find 
it at the Murray Islands, but it is reported from the neighboring Darnley Island. 

Laganum dyscritum 

H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, no. 7, p. 216; pl. 1, figs. 5-9. 

That this species is closely related to the preceding is beyond question, but the 
much shorter and wider test and the more posterior periproct seem to be constant 
characters, and intermediate specimens are lacking. There is also an obvious dif- 
ference in color and in texture of the coat of spines. As yet dyscritum is known 
only from the vicinity of the Low Isles, and the largest specimen is but 40 X 38 mm. 

PERONELLA 

Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 13. 

Genotype: Laganum peronu Agassiz, 1841, p. 123. 

The absence of a genital pore in interambulacrum 5 is a convenient recognition 
mark for this group of “sand shillings,” but may not really be indicative of any 
important morphological difference between it and Laganum. The genus includes 
8 or more species, of which 6 occur in Australia, one of them being the largest 
member of the family. They may be distinguished as follows: 

KEY TO THE SPECIES OF PERONELLA 

A. Genital pores in interambulacra at considerable distance from mad- 
FEPOrwed Wie BAL AE YS Cha ee Cy hay, SOM Nae i ae peronu 

AA. Genital pores at proximal ends of interambulacra more or less close to 
madreporite: 

B. Periproct near posterior margin of test, its distance therefrom less 

than 0.30 long radius of test: 
C. Petaloid area more than half test length; margin of test thick, 

about 0.2 test length: 
Width of test about 0.80 length; petaloid area 0.66 test length........... ricta 
Width of test about 0.85—-0.95 length; petaloid area 0.54—0.60 

test Temio thas s Serer it he ra WED ee oly Nae Nee ete ae NE orbicularis 

CC. Petaloid area about half test length; margin of test thin, about 
OvO7 tests len othe IN), ics aitray he ieenydcate dp Een a ee ne lesueurt 

BB. Periproct more than 0.30 long radius of test from posterior margin: 

PetalsushontawidepneatsoasesacutchympOllted gross! enna etn ie platymodes 
Petals rather long, moderately wide, not at all acutely pointed....... tuberculata 

Peronella peronii 

Laganum peronu Agassiz, 1841. Mon. Ech.: Scut., p. 123. 
Laganum (Peronella) peroniu Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 13. 
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Peronella peronu A. Agassiz, 1872a. Rev. ech., pt. I, p. 149. 
7S IRE GEM, [Ot 3, [D> FAD fol, MAS, 1S, Ay, Sp 

This is an unmistakable laganid, as indicated by the unusual position of the 
genital pores. Most of our museum specimens are under 25 mm. in length, but 
full-grown individuals are almost double that. There is one in the British Museum 
44X40 mm., and in the Queensland Museum is one still larger, 45 X43 mm. The 
color of dry specimens is light brown, rarely deep brown; very young specimens are 
pale buff. The species is endemic in southeastern Australia in shallow water, ranging 
from southern Queensland to Tasmania and west to Spencer Gulf, South Australia, 

from low-water mark to 80 fms. 

Peronella ricta 

Laganum decagonale var. rictum Gregory, 1892. Geol. Mag., n. s., dec. 3, vol. 9, p. 4333 
pl. 12, figs. 1a—-1c. 

. The specimen on which Gregory based his “variety” of Laganum decagonale was 
a “Cainozoic” fossil from Shark Bay, Western Australia. It is carefully described 
and well figured, and is obviously a Peronella, resembling orbicularis in certain 
particulars. In the Museum of Comparative Zoology collection there is a bare test, in 
excellent condition, of a Recent Peronella which is evidently identical with Gregory’s 
specimen, though not quite so large. It has no locality label, but one label with it 
shows it has been in the M.C.Z. since 1864. It has a label “Laganum elongatum 
Ag.??,” but has been catalogued as Peronella orbicularis. It is, however, much 

larger than any specimen of that species (the maximum for which is 37 X 35 mm.) 
at hand, is more elongate, and has very different petals. It is 61 X51 X11 mm., and 

Gregory’s type is 68 X55 X12. The species is probably nearest orbicularis. It is cer- 
tainly not Laganum elongatum Agassiz, which is a synonym of Peronella lesueurt, 
nor can it well be considered Laganum rostratum Agassiz, said to be from New 
Zealand, a statement rightly doubted by Mortensen (1921). A good series of 
specimens might show that the marked differences in the height and form of the 
test are within the limits of specific diversity, but until more material is available 
both ricta and rostrata must be considered Peronellas whose specific limits and 
geographical distribution are not satisfactorily known. 

Peronella orbicularis 

Echinodiscus orbicularis Leske, 1778. Add. ad Klein, p. 144. 
Laganum orbiculare Agassiz, 1841. Mon. Ech.: Scut., pl. 22, figs. 16-20. 

Peronella orbicularis A. Agassiz, 1872a. Rev. ech., pt. I, p. 149. 

This is a small, widely distributed species, which has been ill defined and with 
which young individuals of larger species have been frequently confused. Typical 
specimens are unmistakable, but there is a good deal of individual diversity. The 
maximum size for orbicularis seems to be 37X35 mm., but very few specimens 
exceed 25 mm. in length. The width is often almost as great, and these nearly 
circular individuals with their characteristic pointed petals are unmistakable. The 
species is characteristically tropical Australian, but apparently occurs throughout 
the East Indies. On the Australian coast, it ranges from Cape Upstart, Queensland, 
to Shark Bay, Western Australia. It is very common at both Darwin and Broome. 
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In life, the test is rose red or pink, with the spines white or colorless, or the spines 

may be brown of some shade, in which case the red is masked. Dry specimens 
show great diversity of color, from greenish yellow to purplish brown or to distinct 
rose red. 

Peronella lesueuri 

Laganum lesueurt Agassiz, 1841. Mon. Ech.: Scut., p. 116; pl. 24, figs. 3-6. 
Laganum elongatum Agassiz, 1841. Mon. Ech.: Scut., p. 117; pl. 24, figs. 1, 2. 

Peronella lesueurt A. Agassiz, 1872a. Rev. ech., pt. 1, p. 148. 

Peronella decagonalis A. Agassiz, 1881. “Challenger” Ech., p. 120 (partim). 
Peronella aphnostina H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 167; pl. 24. 

This is the largest species in the genus, sometimes exceeding 150 mm. in length. 
The largest recorded specimen is in the British Museum and measures 168 X 136 mm.; 
it has no locality label. The largest of the Australian specimens is 157X136 mm. 
There is great diversity of form, and the supposed Western Australian species 
aphnostina has no validity. In comparison with the size, the thickness of the test 
margin is remarkably slight; it averages about 0.07 test length, but may be as little 
as 0.03 even in big specimens. Occasionally it is more than 0.09. The proportion 
of width to length reaches its extreme in the variety called Polyaster elegans by 
Michelin, in which width exceeds length (see H. L. Clark, 1925, p. 160, pl. 8). In 
life the color is distinctive, ranging from old rose to Indian red (see H. L. Clark, 
1938, pl. 15, fig. 3, colored), but the color is fugacious, and dried specimens are 
brown or yellowish. Like orbicularis, this Peronella is characteristic of the tropical 
Australian coast, ranging from Port Molle, Queensland, to Fremantle, Western 

Australia. It extends its range northward through the East Indian region to southern 
Japan. 

*Peronella platymodes 

Laganum platymodes Tate, 1893. Jour. Proc. Roy. Soc. N. S. Wales, vol. 27, p. 193; 

Ol, 1, eke, Al, 

This little laganid is clearly a Peronella, reminding one of orbicularis. It is of 
about the same size as that species, an average specimen being 34 mm. long, 31 mm. 
wide, and 6 mm. high. Tate says it is common in Miocene strata of Hallett’s Cove 
and Aldinga Cliffs, east side of St. Vincent Gulf, South Australia. Chapman writes 
me that the strata are Lower Pliocene. 

Peronella tuberculata 

Mortensen, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 9, p. 16; pl. 4, figs. 10, II. 

Though this species is closely allied to orbicularis, the differences are sufficiently 
evident and constant to justify the separation. Both occur in abundance in the 
vicinity of Broome, Western Australia, and may even be taken together in the 

same dredge haul, though they do not necessarily live together on the same spot. 
In size, tuberculata slightly exceeds orbicularis, as specimens in excess of 40 mm. 
are not rare; the longest is 46X44 mm. As a rule, the width of the test is about 
0.90 of its length. The color in life is purplish gray, with the poriferous areas of 
the petals distinctly darker. The lower surface is rather more purple than the 
upper. As yet tuberculata is known only from the Broome region. 
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Family FIBULARIIDAE 

This small family of little echini consists, like the preceding, of only 2 Recent 
genera. All the species are densely covered with minute spines, which conceal the 
generic and specific characters completely, but the spine coat is lost after death 
with apparent speed and completeness, and probably at least 90 per cent of our 
museum specimens are perfectly bare tests which reveal specific characters readily. 
The essential generic distinction, however, is internal, and is difficult to see without 

injury to the test. But as it is more or less associated with the form of the test, 
a little familiarity with the structure of a specimen from each genus enables one to 
distinguish between the two at a glance with a fair degree of accuracy. In life, the 
species of both genera apparently live just below the surface of the rather firm, 
sandy mud where they are found, but the European species of Echinocyamus is 
said to prefer a bottom of coarse sand or even gravel. Both genera are said to be 
used considerably by fish for food. ! 

Besides the 2 Recent genera, there are some half-dozen genera known only from 
fossils. Of these, 2 occur in Australia, in the Oligocene and Miocene rocks of South 

Australia and Victoria. The 4 genera are distinguishable as follows: 

KEY TO THE GENERA OF FIBULARIIDAE 

A. Test rather high, sometimes markedly so, without internal radiating 

walls, except posteriorly, where they may be more or less indicated...... Fibularia 

AA. Not as above: 

B. Periproct inframarginal: 

Test flattened but arched or barely convex dorsally, margins not 

SW.0 | Cie ueenry Wane Mot rain neal nwt hea Eee: 0k uli Eek cape a Echinocyamus 

Test nat, wittn Swollen mMAReAIOGS SAGMEE, oo s00cccesvecvcnenve sence: Sismondia 

BD Deriprocksimanrcinal mormsupranancitalsNeXxtinc Glessner Scutellina 

FIBULARIA 

Lamarck, 1816. Anim. sans vert., vol. 3, p. 16. 

Genotype: Fibularia trigona Lamarck, 1816, vol. 3, p. 16 = Echinocyamus 
craniolaris Leske, 1778, p. 150. 

There are half a dozen or more Recent species of this genus, and many fossils, 
but owing to the confusion caused by Lambert’s and other paleontologists’ refusal 
to accept the genus as it was understood by Agassiz and other zoologists, only a 
very careful revision of the fossil species can determine how many extinct forms 
should be referred to Fibularia. Five species, of which 1 is apparently extinct, 
occur in Australia. They may be distinguished as follows: 

KEY TO THE SPECIES OF FIBULARIA 

A. Petals present, though they may be ill formed: 
B. Pores of distinctly formed petals smaller than genital pores; test 

high, more or less ovoid: 

Poriteroussarecassneanlyaor quitesparallelyinyeachypetalye eee) ys see ao) craniolaris 

POSOUS HENS CHYSKAUNES EON, 15505 0c0caccrcnonegagdaucvovbaneues gregata 

23 
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BB. Pores of ill formed petals few and as large as or larger than genital 
pores: 

Petals short, with 40-120 pores in whole petaloid area; test about 

half asi high: ‘as lomg. e) Met 2) ce: Sa aera ia sien reed ge RI a volva 
Petals with fewer than 40 pores in whole area; test much less 

than? balfias:highwas plore yee Rey rar ea Deer eet aac eee ae plateia 
AA. Petals wanting; dorsal surface of female sunken to form brood pouch........ nutriens 

Fibularia craniolaris 

Echinocyamus craniolaris Leske, 1778. Add. ad Klein, p. 150. 
Fibularia craniolaris de Blainville, 1820. Dict. sci. nat., vol. 16, p. 512. 
Fibularia ovulum A. Agassiz, 1873. Rev. ech., pt. 3, p. 507; pl. 13¢, figs. 1-3. 

The distribution of this species is very imperfectly known, but the South 
Australian Museum has scores of specimens from nine or ten places or areas on 
the coast of that state. They were chiefly collected by Verco in 12-45 fms., and 
all but 9 or 1o are bare tests. They range from 2.5 to 11.5 mm. in length and 
reveal great diversity of form; thus, one specimen 9 mm. long is 8 mm. wide and 
7 mm. high, and the largest is 11.5 mm. long, scarcely 8 mm. wide, and only 6.5 mm. 
high. There is also great diversity in the relative size of the ambulacral and 
genital pores. I erroneously said (1928, p. 477) that the small genital and large 
ambulacral pores led me to call the specimens craniolaris. In this species, according 
to my own key (1914, p. 57), the ambulacral pores are smaller than the genitals. 

*Fibularia gregata 

Tate, 1885. Southern Science Rec., n. s., no. I, p. 4. 

Bittner, 1892. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 101, pt. 1, p. 347; pl. 2, 
figs. 1-3. 

Tate (1892, p. 190) pointed out that Bittner’s variety orbiculus and new species 
tate: have no validity, being based on variants of a common species which shows 
great diversity. Tate is doubtless right, and I am even inclined to doubt whether 
there is any valid, constant difference between gregata and craniolaris. Tate (1892) 
lists half a dozen places where his species occurs, all in South Australia and all in 
Eocene strata. Chapman writes me that it also occurs in the Oligocene of South 
Australia and in the Lower Miocene of Victoria and Tasmania. 

Fibularia volva 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 7, p. 142. 
Hy Le Clark) 192%. Ech) Morres) straitsipat52sspl.is5s)t1gs910—0: 

This species occurs all along the northern coast of Australia from Torres Strait 
to Cape Jaubert, west of Broome, Western Australia, and the range extends north- 

ward to India and probably to China; a specimen in the British Museum is said 
to be from “Korea.” There is a bare test in the Museum of Comparative Zoology 
given to me by E. W. Bennett, at Perth, said to be from Middleton Beach, near 
Albany, Western Australia. The specimens from Broome have 8-10 or more 
madreporic pores, but apparently many specimens have but a single pore; this may 
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be a youthful condition. The color in life is pale brown, which becomes more or 
less yellowish on drying. Full-grown specimens are 10 mm. long, with a width of 
8 and a height of 6 mm. 

Fibularia plateia 

H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 477; figs. 142a-c. 

There is a large series of this well marked species in the South Australian Museum, 
taken by Verco at nine stations on the South Australian coast in 15-130 fms. There 
are also specimens from off Bunbury, Western Australia, indicating that the whole 
southwestern corner of the continent is the home of the species. Nearly all the 
known specimens are young, 2-4 mm. in length. The holotype alone is apparently 
adult, and measures 6.25 X 4.8 X 2.35 mm.; but it is a bare test. 

Fibularia nutriens 

elppleas @lar ken rooo mmm NetiSm ne pt Dens 57/snp leas oan esel— lee 

This remarkable little echinoid, of which 85 specimens were taken by the “Thetis” 
off Cape Three Points, New South Wales, in 41-50 fms., and 2 more off Wata 

Mooli in slightly deeper water, has since been taken off Port Hacking in 55 fms. 
The bottom was muddy at all stations. The extraordinary sexual dimorphism shown 
is unique among clypeastroids, though several spatangoids show the same peculiarity 
and a very few regular echini have a similar tendency. The females of this little 
Fibularia are larger than the males, but they are only a little over 3 mm. long. The 
color is a very pale brown. 

ECHINOCYAMUS 

Leske, 1778. Add. ad Klein, p. 149. 

Genotype: Echinocyamus angulosus Leske, 1778, p. 151 = Echinus minutus Pallas, 

Tap > Shr 

A dozen or more Recent species of this genus are known from nearly all parts 
of the world, but only 4 are as yet recorded from Australia, and 3 of these are known 
only from the southern and southeastern coasts. The fourth is found at the opposite 
corner of the continent. These species may be distinguished thus: 

KEY To THE SPECIES OF ECHINOCYAMUS 

A. Petals well formed, with 6 or more pore pairs on each side: 
Wp permsunraccanchedspenprocticlosextonnang Den ner ener en re” provectus 
Upper surface flattened, with slightly arched petaloid area only a 

little elevated over somewhat tumid margin of test, from which 
it is more or less evidently separated by barely depressed area; 
periproct separated from margin by more than its own width...... planissimus 

AA. Petals more or less imperfect, with 1 to 5 (rarely 6) pore pairs on each 
side: 

Surface of broad, flat test very rough, with numerous high, rounded 
Ge lluvawhy fooumUsel (MOSES; oo 5 ouccocscodoeaqovea some aoboussmuseueses scaber 

Surface of exceedingly flat test with few, low, rounded tubercles.......... platytatus 
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Echinocyamus provectus 

de Meijere, 1903. Tijdschr. Nederlandsche Dierk. Ver., ser. 2, vol. 8, p. 6. 

Specimens of Echinocyamus taken by the “Thetis” off Cape Three Points and 
Wata Mooli, New South Wales, in 41-59 fms., the largest 8 mm. long, were 

referred to this species without much doubt. A single specimen from southeastern 
Tasmania, off Schouten Island, 40-50 fms., is apparently the same thing. Much 
more material from both Australia and the East Indies must be compared before 
their identity can be assured. 

Echinocyamus planissimus 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 422; pl. 27, figs. 5-8. 

This species is known only from the vicinity of Broome, where it was taken in 
both 1929 and 1932. The largest specimen is 8X 7.25 X1.5 mm. The color of the 
living animal was light brown. 

Echinocyamus scaber 

de Meijere, 1903. Tijdschr. Nederlandsche Dierk. Ver., ser. 2, vol. 8, p. 5. 
1904. “Siboga” Ech., p. 108; pl. 6, figs. 46, 47; pl. 17, figs. 301-305. 

This species is admitted here on the basis of a single specimen (a bare test) in 
the British Museum, taken by the “Challenger” in Port Jackson, New South Wales, 

and originally identified as Fibularia australis. It is certainly not that species, but 
its identity with de Meijere’s East Indian species is by no means beyond dispute. 
The very scabrous character of the test surface, however, justifies assigning it to 
that form. 

Echinocyamus platytatus 

H. L. Clark, 1914a. Mem. Mus. Comp. Zool., vol. 46, p. 63; pl. 127, figs. 1-6. 

The original specimens on which this species is based are bare tests, the largest 
8x7 mm., from Port Phillip, Victoria. The “Endeavour” took what is apparently 
the same thing between Devonport and Launceston, Tasmania. The South Aus- 
tralian Museum collection revealed scores of this species, the largest 9.58 mm. 
Only 4 specimens showed any spines, and even these were apparently dead when 
collected. The localities whence this notable series of specimens came extend from 
Cape Jaffa to King Georges Sound and Hopetown, Western Australia. The depths 
range from “beach” down to 200 fms. Obviously platytatus is the common 
Echinocyamus of the southern coast of Australia, and a strictly endemic species. 

*SISMONDIA 

Desor, 1858. Syn. éch., p. 225. 

Genotype: Scutella occitana DeFrance, 1827, p. 231. 

More than 20 supposed species of small echini from Eocene and Miocene rocks 
are now referred to this genus, and 1 of these is reported from Australia. 
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*Sismondia murravica 

Thats, mos, ‘Irate, Pree. INov Soe, ING S, Welles, woll, 27, jo WOgRS joe Wey inks, 5p 

This small, flat echinoid occurs in the Murray River Cliffs of South Australia in 
what Tate calls Eocene strata. Chapman writes me that they are Miocene. The 
type was 19 mm. long, 16.5 wide, and 7 high. It looks more like a laganid than a 
fibulariid, but the petals are more like Frbularia. 

*SCUTELLINA 

L. Agassiz, 1841. Mon. Ech.: Scut., p. 98. 

Genotype: Scutellina nummularia L. Agassiz, 1841, p. 99. 

A dozen or more small scutellids from the Tertiary are referred to this genus, one 
of which is known from Australia. 

*Scutellina patella 

Tene, wor, Ibe, IProre, kom See, S Ausimlle, Ol iW, jo, Dor 
T. S. Hall, 1908. Proc. Roy. Soc. Victoria, n. s., vol. 20, pt. 2, pp. 140-142 (figured). 

Tate says nothing as to the age of the strata in which these fossils occur, but 
he lists three localities thus: “Calciferous sandstones of the River Murray Cliffs 
(common); white polyzoal limestone at Mt. Gambier; polyzoal sands, Muddy 
Creek.” His specimens were 22-24 mm. long, 21-22.5 mm. wide, and 6—7.5 mm. 
high. T. S. Hall (1908) describes an actinal depression on the lower surface of 
certain specimens which he collected at the mouth of the Glenelg River, Victoria. 
He believed such specimens to be females and the depression to be a brood pouch; 
his view is justified by his figures. Hall also pointed out that S. morgani Cotteau 
(1891) is a synonym of Tate’s patella. 
Chapman tells me that in 1874, McCoy used the manuscript name “Scutella 

tamboensis’ for this species, and it is possible that the name is to be found on 
labels or in some notes of McCoy’s. Chapman further says the species occurs in 
the Oligocene of South Australia and the Lower Miocene of Victoria. 

Family SCUTELLIDAE 

So far as Recent species are concerned, this is decidedly a family of the northern 
hemisphere, for of the 7 genera only 1 is found in Australia, and that is also the 
only genus found in South Africa; none occurs in South America or New Zealand. 

ECHINODISCUS 

Leske, 1778. Add. ad Klein, p. 131. 

Genotype: Echinodiscus bisperforatus Leske, 1778, p. 192. 

This is clearly a genus of the Indian Ocean, as it occurs all along the East African 
coast from Suez to Mossel Bay, Cape Colony, and eastward to New Hebrides and 
New Caledonia. It does not seem to have extended its range as yet into the Pacific 
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except as it reaches Ousima, Japan, on the north. Two species occur in Australia, 
but only on the tropical coasts. The two differ thus: 

Posterior ambulacra each with deep, narrow marginal slit; no lunules............. auritus 
Posterionambulacraweachmwith@lunulexGistalmtompe tala ee ee tenuissimus 

Echinodiscus auritus 

Leske, 1778. Add. ad Klein, p. 138. 
Ii, ENGESSVZ, s7/2 ° REY Gna, SB fda HAUS Ol, URS, ime, Wy D, 

The discovery of this fine scutellid at Broome was a great surprise, as it is not 
known otherwise from the Australian coast. The largest specimen in the British 
Museum is 183 X 178 mm., but at Broome the largest taken is 138X134 mm. The 
color in life was deep yellow-brown; on drying, a purple tint became evident. 
Smaller specimens are distinctly red-violet, and retain this color more or less in 
drying, even when as much as 120 mm. in length. These scutellids lie just below 
the surface of firm, sandy mud and are likely to be more or less badly damaged 
by a dredge; a trawl simply passes over without dislodging them. 

Echinodiscus tenuissimus 

Lobophora tenuissima Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 7, p. 136. 

Echinodiscus tenuissimus Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 30. 
Déderlein, 1903. Semon’s Ech., in Jena Denkschr., vol. 8, p. 723; pl. 65, figs. 4, 5 (as 

E. auritus var. tenuissimus). 

This very flat and fragile scutellid is easily distinguished from the preceding 
species, with which Déderlein confused it in spite of its closed lunules. The only 
record from Australia is from Torres Strait near Thursday Island, where Semon 
obtained the specimens on which Déderlein reported. From here the known range 
extends northward to Japan and eastward to the New Hebrides. A very large 
specimen in the British Museum from New Caledonia is 115 mm. long by 120 mm. 
wide, but it is unusual for the width to exceed the length. A normal specimen in the 
Museum of Comparative Zodlogy, also from New Caledonia, is 125 mm. long by 
118 mm. wide. 

Suborder EcHINONEINA 

This is a very small group, perhaps the last surviving remnant of the Holectypoida. 
There are but 2 living genera, and only 1 of these occurs in Australia. 

Family ECHINONEIDAE 

This family contains the 2 living genera, only 1 of which has as yet been found 
in Australia. 

ECHINONEUS 

Leske, 1778. Add. ad Klein, p. 109. 

Genotype: Echinoneus cyclostomus Leske, 1778, p. 109. 

Of the 3 living species now recognized in this genus, only 1 occurs in Australia. 
The others are as yet inadequately known from very few specimens. Both occur 
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only in the Indo-Pacific region, but the species found in Australia is tropicopolitan. 
A second species, now extinct, is reported from the Lower Miocene of Victoria. 

It is very similar to the Recent species, the only tangible difference being in the 
form of the test. 

TEs Coreairowmnrtiins a8 Wels a8 lovers INGEST. 2, oe00c00cescvcosuwoooeonascnsons cyclostomus 
TIESE GwOWoras ag wale a9 Jones GAME, o60o0000c40ccnovcused0va70040000060006 dennanti 

Echinoneus cyclostomus 

Leske, 1778. Add. ad Klein, pl. 109. 
Westergren, 1911. Mem. Mus. Comp. Zool., vol. 39, no. 2, pp. 35-68; pls. 1-5. 

This species has been so exhaustively monographed by Westergren that little 
need be said of its form and structure. It is apparently to be found in all parts of 
the tropics where conditions are suitable. It lives buried in sand under rock frag- 
ments or coralline algae, and is apparently quite inert. The largest reported specimens 
are I in the British Museum, said to be from the West Indies, and 1 in the Museum of 

Comparative Zodlogy from Lord Howe Island. They measure 44 X 36 X 21 mm, and 

44 X 36X19 mm., respectively. The Lord Howe specimen in life was 45 x 38 x 20 
mm. The color in life shows no little diversity, ranging from very pale brown to 
deep red-brown, with the ambulacral appendages bright red, contrasting prettily 
with the light shades of brown. Dried specimens show great diversity in color, due 
no doubt to differences in the killing agent and the method of drying. 

*Echinoneus dennanti 

Ih, G leeilll, noo7, Irae, Row, Soe, Witwer, DS VOL WO, fi DB > A73 fol We, we, I, 2 

This species is based on a single specimen, 21 mm. long, 14 mm. wide, and 7 mm. 
high, from the Lower Miocene of Victoria. The specimen is said to be “somewhat 
obliquely crushed” and that may account for its unusual narrowness. In the light 
of what we know, or at least have reason to believe, concerning the antiquity of 
Echinoneus, it seems to me highly improbable that dennanti is distinct from 
cyclostomus, but more material must be obtained before the matter can be settled. 

Suborder Nuc LeoLitina 

As in the preceding suborder, only a single family occurs in the fauna of 
Australia, and this family adds but 1 Recent species to the list. It does, however, 

add 2 fossil species of a second genus. 

Family NUCLEOLITIDAE 

Scores of fossils referable to this family are known from many parts of the 
world, but living species are few indeed. Only 1 occurs in Australia, but there are 
2 fossil species of an allied genus which occur in Victoria and South Australia. 
The two genera differ thus: 

Anal sulcus long and narrow, reaching more than halfway to apex; extinct..... Nucleolites 
Anal sulcus short and wide, not reaching halfway to apex; Recent............ Apatopygus 
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*NUCLEOLITES 

Lamarck, 1801. Syst. anim. sans vert., p. 347. 

Genotype: Nucleolites clypeatus Lamarck, 1801, p. 347. 

Lamarck names only 2 species in Nucleolites in 1801, oviformis and clypeatus, 
and in 1816, he removes oviformis to Clypeaster, leaving clypeatus alone as the type 
of Nucleolites. In 1816 he lists 4 species of Nucleolites but clypeatus is not one of 
them, nor have I been able to ascertain what has become of it. A. Agassiz, in the 
“Revision, dates Nucleolites from Edwards 1836, ignoring Lamarck’s connection 
with the name altogether until 1873 (Rev. ech., pt. 3, p. 557), when he gives merely 
a casual reference to it. Lambert and Thiéry (1921, p. 344) give Lamarck credit for 
the name from 1801, but designate his scutatus as the genotype. Now if it can be 
shown that scutatus and clypeatus are the same thing and that scutatus is the earlier 
name, the whole problem is solved. As I have not been able to learn anything about 
clypeatus, | leave the matter as it is, only remarking that the name Nucleolites stands 
or falls with clypeatus, and as long as the generic name is used there must be a 
clypeatus for the type, though its correct name (i.e., earlier) may be scutatus. But 
Nucleolites will very likely have to be abandoned. The two Australian fossils 
referred to it differ thus: 

Am bitusied efi te lyme! lit tical Ree eea nea ene australiae 

NGOS QYVAWS GvlopNKSnVErOEl, .ooccocccedoocscoouaagaccaccoonsvsnsevascocos vincentinus 

*Nucleolites australiae 

Echinobrissus australiae Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 50; 

oul, Qi, sey, Wits 

The specimen on which this species is based was found in the Lower Miocene 
strata of Cape Otway, Victoria. It is about 30 X 22.5 X10 mm., and the definitely 
elliptical form sets it apart from the relatively common following species, which, 
however, was not named and described until some years later. Additional specimens 

are much to be desired. 

*Nucleolites vincentinus 

Echinobrissus vincentinus Tate, 1891. Trans. Proc. Roy. Soc. S. Australia, vol. 14, p. 280 

(not figured). 

The holotype of this species measures 28.5 X 23 X 12 mm. and has the “apical disk” 
posterior to the center of the test. Specimens are said to be common in glauconitic 
limestones of Aldinga Bay. The same fossil also occurs at Muloowurtie in the Yorke 
Peninsula. Chapman records it (in litt.) from Upper Oligocene to Miocene, South 
Australia to Victoria. It is interesting to speculate as to the possible relation be- 
tween these 2 species of Nucleolites and the New Zealand and Western Australian 
species of the following genus, but far more material of all must be obtained before 
such speculation can be profitable. Records of Apatopygus recens from the Australian 

Tertiary are no doubt based on specimens of Nucleolites. 
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APATOPYGUS 

Hawkins, 1920. Geol. Mag., vol. 57, p. 396. 

Genotype: Nucleolites recens Milne-Edwards, 1836. 

When established, this was a monotypic genus, but the discovery of a Western 
Australian species in 1929 shows that the group ranges at least from New Zealand 
westward along the southern coast of the entire Australian continent. It makes the 
possibility of its occurrence in Madagascar, as a British Museum specimen is 
labeled, more credible, except that that specimen is apparently the New Zealand 
species and not the Western Australian. 

Apatopygus occidentalis 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 425; pl. 28, figs. 1-3. 
Apatopygus recens H. L. Clark, 1928. Rec. S. Australian Mus., vol. 3, p. 478. 

This extraordinarily interesting sea urchin is known as yet only from the 2 
youthful specimens discussed in the references given above. The smaller is but 
ro mm. long, the larger, 17 mm. 

Suborder CassIDULINA 

Something like 60 genera, grouped in 2 families, comprise this suborder, but 
very few of them contain any Recent species and these are all members of a single 
family. All the Australian fossil cassiduloids are also members of this same group. 

Family CASSIDULIDAE 

Only 2 representatives of this family are living today in Australian seas, but no 
less than 8 others occur in the Upper Oligocene and Lower Miocene strata of 
Victoria and South Australia. These 10 species belong to 7 genera, distinguished 
from one another largely by characters of the periproct, petals, and peristome, which 
are usually quite obvious. 

KEY TO THE GENERA OF CASSIDULIDAE 

A. Periproct distinctly supramarginal: 
B. Periproct wider than long, in transverse depression; extinct............ Cassidulus 

BB. Periproct circular or longer than wide, in longitudinal depression: 
Poriferous zones diverging, not definitely petaloid; no con- 

SpicHousmiuoscelle-wanalesul cussneanhyateriainialls seen Oligopodia 
Poriferous zones not diverging, forming distinct petals; floscelle 

very conspicuous; anal sulcus well above margin; extinct..... Australanthus 
AA. Periproct not supramarginal: 

C. Periproct small, terminal, well up on truncate and somewhat over- 

IMaWaeADOVE? SEAN SOC! OLE WEES GUE. sds cccccsccc ce sdoocsuecsecoeeees= Studeria 
CC. Periproct inframarginal: 

DL Criproctencanlyszo nm quitercinculargextinctane ann eee Pygorhynchus 
DD. Periproct much wider than long: 

Betalsyandsplyllod espill@demnedsmextinc tenner ne Plesiolampas 
Petals and phyllodes more or less well defined............... Echinolampas 
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*CASSIDULUS 

Lamarck, 1801. Syst. anim. sans vert., p. 349. 

Genotype: Cassidulus cariboearum Lamarck, 1801, p. 349. 

Lambert and Thiéry (1921) list more than 30 species in this genus, but only 1 
of these is known from Australia, and this one is apparently rare. 

*Cassidulus florescens 

Gregory, 1892. Geol. Mag., n. s., dec. 3, vol. 9, p. 435; pl. 12, figs. 2-4. 

Gregory described 2 specimens of this fossil without designating either as the 
holotype. They are 19.5—22 mm. long and 15.5-17 mm. in maximum width. They 
were taken at Fyans Ford hill, Moorabool River, 114 miles northwest of Geelong, 
Victoria, in strata then considered Upper Eocene. Chapman, however, tells me the 
strata are now considered Lower Miocene. 

OLIGOPODIA 

Duncan, 1889. Jour. Linn. Soc. (Zool.), vol. 23, p. 176. 

Genotype: Nucleolites epigonus von Martens, 18654, p. 143. 

This genus is allotted but 2 species by Lambert and Thiéry (1921), one the geno- 
type, a Recent species, and the other from the Eocene. The Recent species is 

known from several places in the East Indies and apparently enters the Australian 
fauna. Owing to the fragility of the test and the habit of living more or less 
buried in the muddy bottom, whole specimens are very difficult to secure. Con- 
sequently suitable material for study is definitely lacking. 

Oligopodia epigonus 

Nucleolites epigonus von Martens, 1865a. Monatsber. K. preuss. Akad. Wissensch., p. 143. 

A. Agassiz, 1873. Rev. ech., pt. 3, p. 558; pl. 190, figs. 4-6. 

In the “Revision,” Agassiz reports (p. 147) specimens of this species in the 
British Museum from “Lord Hood’s Island.” When I studied the collection in 1924, 

I read the label as Lord Howe Island and so published it. But intensive collecting at 
Lord Howe failed to reveal the species there, nor are there specimens in the 
Australian Museum. I did not include the species, therefore, in my list of the 
echinoderms of Lord Howe Island (1938, pp. 559-561), and am doubtful of its 
right to a place in the Australian fauna. The specimen figured by Agassiz is a 
bare test, from an unknown locality, 20 mm. long, and I know of none larger. The 

largest of the specimens in the British Museum is 17 X 15.5 X 8.5 mm. It is possible 
that these British Museum specimens came from one of the two “Lord Howe’s” 
Islands north of the New Hebrides. It is very unlikely that they came from Lord 
Hood’s Island in the Paumotus. There is no doubt that epigonus is a rare sea urchin, 
known as yet only from a few East Indian localities. 
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* AUSTRALANTHUS 

Bittner, 1892. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 101, pt. 1, p. 20. 

Genotype: Cassidulus longianus Gregory, 1890, p. 482. 

In 1892, Gregory accepted Bittner’s proposed genus as a subgenus, but it seems 
worthy of recognition as a generic group. Lambert and Thiéry (1921) accept it and 
assign 4 other species to it, besides the type. But only the type is known from 
Australia. 

*Australanthus longianus 

Cassidulus longianus Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 482; pl. 13, figs. 1-3. 

Australanthus longianus Bittner, 1892. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. tor, 

XE, Ty D> BOS fol, 3, tower, 2. 

The material on which Gregory based his species was collected at Willunga, near 
Adelaide, South Australia, in strata regarded as Upper Oligocene. Bittner gives 
no other locality, and apparently the genus has not yet been found elsewhere in 

_ Australia. The original specimens were 43-67 mm. in length; the largest was 

56 mm. wide and 30 mm. high. Bittner’s specimens were not quite so large, but 
to judge from his figures they were in very fine condition. This is natural, since 
they were specially selected by Tate. 

*STUDERIA 

Duncan, 1889. Jour. Linn. Soc. (Zool.), vol. 23, p. 185. 

Genotype: Catopygus elegans Laube, 1869, p. Igo. 

The limits and components of this genus have been so juggled about by Lambert 
and Thiéry (1924, 1925) that it may be well to get back to Duncan’s monotypic 
genus. Although he refers to both Recent and Eocene species, elegans is the only 
one named. As this is also the only one occurring in Australia, it is not necessary 
to attempt to clear up here the confusion which exists in the group. 

*Studeria elegans 

Catopygus elegans Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, 

p. 190; figs. 8—8c. 

Studeria elegans Duncan, 1889. Jour. Linn. Soc. (Zool.), vol. 23, p. 185. 

Apparently rather common in the River Murray Cliffs in South Australia, this 
species was made the type of his new genus by Duncan, and only three years later 
Bittner (1892) gave it still another generic name. It is a small echinoid, seldom 
much more than 25 mm. long; width four-fifths length; height a trifle more than 
half length. Chapman (1908) also reports Studeria from the Spring Creek beds 
at Torquay, Victoria. All the localities are Upper Eocene or Lower Miocene. 
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*PYGORHYNCHUS 

Ly AMGAGSYZ, WS), IBC, iss, SUIGSS, Pi My jD. 52 

Genotype: Catopygus obovatus L. Agassiz, 1836, p. 136. 

Something like 20 species have been referred to this genus, but its limits are still 
hazy. A single one is reported from Australia and has been identified as in- 
distinguishable from one found in Malta. Under that name it is still listed. 

*Pygorhynchus vassali 

Wright, 1864@a. Quart. Jour. Geol. Soc. London, vol. 20, p. 22; figs. 6a—c. 

The Maltese and South Australian fossils are very similar, but I am skeptical as 
to their being identical. Nevertheless, until differences have been pointed out, the 
name vassali must be used for both. The fossils have been found in the Lower 
Miocene of both Victoria and South Australia, but apparently are rare. No data 
concerning them have been published. Wright's specimen from Malta was 
30 X 21 X15 mm., but Duncan gives no figures for the Glenelg specimen, nor does 
Tate for his from Mannum, South Australia. 

*PLESIOLAMPAS 

Duncan and Sladen, 1882. Foss. Ech. W. Sind, Palaeontol. indica, ser. 14, pp. 9, 54. 

Genotype: Plesiolampas elongata Duncan and Sladen, 1882, p. to. 

This genus was based on fossils from India, but a notable echinoid from Tasmania 
seems to be congeneric with the Indian species. It was, however, originally called 
Conoclypeus, with the suggestion that perhaps it was nearer to Plesiolampas. 

*Plesiolampas rostrata 

Conoclypeus rostratus Tate, 1893. Jour. Proc. Roy. Soc. N. S. Wales, vol. 27, p. 194; pl. 13, 

fl Cate 
Plesiolampas rostratus Tate, 1897. Jour. Proc. Roy. Soc. N. S. Wales, vol. 31, p. 412. 

Apparently this striking species is still known only from the holotype, which 
was collected at Table Cape, Tasmania, in Eocene (Tate) or Lower Miocene 
(Chapman) strata. Tate (1897) refers to “additional specimens” having enabled 
him to determine that the species is a Plesiolampas, but he gives no data about 
them. Tate does not even say that his additional material is from Table Cape, but 
as he elsewhere refers to a visit to that spot, presumably the species is still known 
only from Tasmania. The holotype is 57X54 X24 mm.; periproct 8 mm. across. 

ECHINOLAMPAS 

Gray, 1825. Ann. Philos., vol. 26, p. 4209. 

Genotype: Echinanthus ovatus Leske, 1778, p. 127. 

Recent species of this genus occur in many of the warmer seas, some 9 species 
being recognized, but extinct species abound, something like 200 forms having been 
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given names. In Australia, however, the genus is modestly represented by a single 
living form and 2 from the Tertiary rocks of Victoria and South Australia. The 3 
may be distinguished as follows: 

Key To THE SPECIES OF ECHINOLAMPAS 

A. Test notably high, vertical diameter about 0.60 length; petals wide 
ANG MCONS PICUOUS MENU Chern ne EMM MIEN iaare aha ue own us gambierensis 

AA. Test about half as high as long: 
Petals small, narrow, not well defined; mouth small, twice as wide 

ASWlOMGAMEXTIN CE MAN ge ename Mun Cnn enuamennumnn He SYR VSN, ey IEE posterocrassa 
Petals large, moderately wide, well defined; mouth large, not nearly 

(HWIES BS WHle a llores INES, vos bb occ oucbaboovssueonnbebocsoboensgas ovata 

*Echinolampas gambierensis 

Tenison-Woods, 1867, figs. 1a—c (fide Tate, 1891). 
Echinolampas australis Tenison-Woods, 1867 (fide Tate, 1891). 
Echinolampas ovulum Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, 

p. Igl. 
GiETONny, IO, Geol Mar, M S, Gee 3 WO 7, fo, AIRS fol ie, loves, Gh, Gh. 

There is some confusion in regard to the correct name for this species, but 
Tate (1891) regards Tenison-Woods’ 2 nominal species as being the same and 
Laube’s species as being based on a specimen of the same thing. Gregory’s use of 
Laube’s name (ovulum) is not correct if Tate is right in considering it synonymous 
with Tenison-Woods’ earlier gambierensis. ‘Tenison-Woods’ paper has not been 
available, and I have accepted Tate’s views. This is a large species, up to 64 mm. 
in length and conspicuously high. It is known from the Upper Oligocene and 
Lower Miocene of Victoria and South Australia. 

*Echinolampas posterocrassa 

Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 483; pl. 13, figs. 4-6. 

Apparently only a single specimen of this species was known to Gregory when 
he wrote. It was collected at Willunga, near Adelaide, South Australia, and 
measured 43 X 36X21 mm. E. V. Clark (1900) reports specimens from the same 
region. The form of the test is rather striking and suggests the name. Tate (1891, 
p. 276) intimates that he had specimens from the “glauconitic limestone, of Aldinga 
Cliffs,’ but he gives no information about them. Later (1892, p. 193) he says that 
specimens were sent to Vienna, and he protests against Bittner’s “reckless” species- 
making, by which a new genus “Progonolampas’ with a type species “Novae- 
Hollandiae” is discovered in a trio of specimens of Gregory’s Echinolampas. Cer- 
tainly a comparison of Bittner’s and Gregory’s figures (none of which are photo- 
graphs) does not justify a generic distinction. Chapman writes me that posterocrassa 
is known from the Lower Miocene of Victoria. 

Echinolampas ovata 

Echinanthus ovatus Leske, 1778. Add. ad Klein, p. 127. 
Echinolampas ovata Doderlein, 1906. “Valdivia” ech., p. 240. 

H. L. Clark, 1917. Mem. Mus. Comp. Zool., vol. 46, p. 114; pl. 153, figs. 1, 2. 
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This is a distinctly Indian Ocean species, whose range extends from India to 
northwestern Australia and eastward to the East Indian islands. The “Challenger” 
took a specimen at the Kei Islands. The “Siboga” took an Echinolampas near 
Saleyer which de Meitjere identified as the West Indian species, depressa. It is 
probably ovata. In the waters of northwestern Australia, ovata ranges from Lewis 
Island, Dampier Archipelago, near long. 117° E., to Augustus Island, near 125° E. 
No doubt it will be found between Augustus Island and the Kei Islands. It is 
fairly common near Broome in 5-8 fms. In life the color is at first a light wood 
brown, but becomes a dark yellowish brown or even a deep chestnut brown with 
increased size or age. The largest specimens are about 70 mm. long, width 0.83— 
0.90 length, height 0.50—0.66 length. The Recent species of Echinolampas have been 
so confused that it is not certain whether ovata occurs in the Red Sea or on the 
East African coast, but it would be rather strange if it does not. 

Suborder URECHININA 

There are 4 families in this suborder, but only 1 occurs in Australia, and that 
is represented only by fossil species. Nearly all Recent species occur only in deep 
water, so it is not strange that they have not yet been found near the Australian 
coast. The fossil species are from the Tertiary rocks of Victoria and South Australia. 

Family ANANCHYTIDAE 

Although this family comprises more than 20 genera (only 1 is now living), the 
Australian species represent but 2. These are distinguished thus: 

Ambitus more or less heart-shaped, with conspicuous depression in am- 

bulacnumepllteemancanal itascrol emmmayabemp hese i titanate ee Cardiaster 
Ambitus more nearly oval, with very slight depression in ambulacrum II]; 

no Vmarginal tasciolen) cic wn seek oy tera ONS Saranac esx oT Pare Duncantaster 

*CARDIASTER 

Forbes, 1850. Ann. Mag. Nat. Hist., ser. 2, vol. 6, p. 442. 

Genotype: Spatangus excentricus Woodward, 1833, p. 37. 

Lambert and Thiéry (1924, p. 406) designate as the type of this genus a species 
which is not even mentioned by Forbes, and hence, of course, cannot be the geno- 

type. The first species Forbes mentioned, which has been satisfactorily figured and 
is well known, is obviously the one he considered typical and should be considered 
the genotype. There are 2 species from Australian strata which apparently belong 
in Cardiaster, but they are strikingly different in form and cannot be confused 
with each other. 

Length greater than width; height much more than half length................ tertiarius 
Length less than width; height much less than half length .................. latecordatus 

*Cardiaster tertiarius 

Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 484; pl. 14, figs. 2, 3. 

Although Gregory had but a single imperfect specimen, his description and 
figures are adequate. A typographical error in his description makes the width 
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only 21 mm., whereas his figure shows the actual width to be about 41 mm. Thijs 
specimen was from Willunga, near Adelaide, South Australia. Bittner (1892, 
p. 360) reports that Tate sent 2 specimens to Vienna, 1 of which was 70 mm. long, 
but no definite locality is given. Tate (1891, p. 277) records many specimens in a 
“good state of preservation” from “glauconitic limestone, Aldinga Cliffs,’ South 
Australia, and adds one descriptive sentence: “There is no lateral fasciole.’ Chapman 
writes me that the locality is “Upper Oligocene.” 

*Cardiaster latecordatus 

Tate, 1891. Trans. Proc. Roy. Soc. S. Australia, vol. 14, p. 280 (not figured). 

This big, flat species occurs in the same glauconitic limestone at Aldinga Cliffs, 
South Australia, in which the preceding species is found. The measurements given 
by Tate are 82x 87X35 mm., much greater than those of the largest reported 

tertiarius. 

*DUNCANIASTER 

Lambert, 1896. Bull. Géol. soc. France, ser. 3, vol. 24, p. 317. 

Genotype: Holaster australiae Duncan, 1877, p. 51. 

Apparently this is an endemic, monotypic genus, related to Cardiaster but lacking 
the deeply sunken (at ambitus) anterior ambulacrum as well as the marginal 
fasciole. Tate (1891) says that the latter feature is lacking in Cardiaster tertiarius, 
which suggests that the line between the two genera is not of very great 
morphological significance. 

*Duncaniaster australiae 

Holaster australiae Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 51; pl. 3, 

(GES, TA, 102%, 
Duncaniaster australiae Lambert, 1896. Bull. Géol. soc. France, ser. 3, vol. 24, p. 317. 

Tate (1891) intimates that this is a common fossil in the Tertiary rocks of 
Victoria and South Australia, and says it is very variable in shape, showing great 
diversity in the vertical diameter as compared with the length and width. Duncan’s 
original description and figures give an adequate idea of the general appearance. 
The type was approximately 40 X 37X20 mm. Chapman writes me that Dun- 

caniaster occurs in the Upper Oligocene and Lower Miocene rocks of Victoria and 
South Australia. Tate (1891) lists five localities. 

Suborder SPATANGINA 

This large group of more than 100 geneia arranged in 5 families is well 
represented in Australia, but the more than 20 genera are, with one exception, 
divided between the 2 families usually ranked as the most typical spatangoids. The 
one exception belongs to a somewhat more primitive family of deep-water forms. 
The 3 families are easily distinguished thus, though the division may be more 
convenient than natural: 
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KEY To THE FAMILIES OF SPATANGINA 

A. No fascioles; ambulacra flush, not petaloid or only slightly so....... Palaeopneustidae 

AA. Fascioles present; some or all ambulacra petaloid and more or less 

sunken: 

Subanall’ fasciole\wanting Wi Cree eo aren ee ee Hemiasteridae 
Subanal fasciolesipresemt si eii «ey Pea Ory Se Ee ra Spatangidae 

Family PALAEOPNEUSTIDAE 

This rather ill defined family of 25 or more species, grouped in about a dozen 
genera, is represented in Australia by only a single species, recently discovered in 
moderately deep water off the southeastern corner of the continent. 

ARCHAEOPNEUSTES 

Gregory, 1892¢. Quart. Jour. Geol. Soc. London, vol. 48, p. 163. 

Genotype: Palaeopneustes hystrix A. Agassiz, 1880, p. 82. 

This genus, with 1 species in the West Indian seas and 2 in the Indian Ocean, 
is entitled to a place here because one of the East Indian forms has recently been 
taken in Australia. 

Archaeopneustes niasicus 

Palaeopneustes masicus Doderlein, 1900. Im Chun: Aus Tief. Welt., figs. p. 360. 

Archaeopneustes niasicus Koehler, 1914a. Indian Mus. Spat., p. 52. 

As was reported in H. L. Clark, 1938 (p. 429), this big spatangoid (147 mm. 
long) has been found in 70 fms. off Cape Everard, eastern Victoria. It must be 

rare and local, for the “Endeavour” did not obtain a specimen, nor did the “Siboga” 
take even one in all her East Indian dredging. 

Family HEMIASTERIDAE 

This family is represented in Australia by 9 genera, but 3 of these are known 
only as fossils, and in another, 2 of the 3 species are extinct. One of the extinct 
genera is very ill defined, yet 5 species are here referred to it. Moreover, much 
fossil material is so poorly preserved that the presence or absence of fascioles is 
difficult and often impossible to determine, not to speak of tracing their course. 
The following keys, therefore, are offered with difidence and must not be relied on 
as unfailing guides. 

KEY TO THE GENERA OF HEMIASTERIDAE 

A. Marginal fasciole complete and separate: 

Noanceineall GyaueON Meh) OP CPUS CAMB oso coco cngedaevsccssc0gese0ns Pericosmus 

Abactinalasystempexcentriegante 10 GiyemextIN GU Etre eee Prenaster 

AA. No true marginal fasciole present: 

B. Abactinal system ethmophract; genital pores 4; no lateroanal 

fasciole> presemts: siiit ya Ne Tite Nate ie Pile AG Mane ney ne ee Hemuaster 
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BB. Abactinal system ethmolytic: 
C. Genital pores 4; lateroanal fasciole more or less completely 

developed: 
D. Apex subcentral or anterior: 

Ambulacrum III narrow, not petaloid or sunken............ Protenaster 
Ambulacrum III wide, petaloid, sunken; extinct................ Linthia 

IDID), ANDERS THORS Cir HESS [OOSUSHIOPs nn oceccvcvcecssscvavaovugsecoduaoee Paraster 
CCM Genitaliporessnorse: 

E. Peripetalous fasciole runs across interambulacra 1 and 4 at 
some distance from apical system: 

ateroanal@rasciolesmeompletenomuwantingey neers ee Hypselaster 
lLaveroamall imagcrclle Gomayplewe army! GhMGIIER, ..0¢500c00000s000806 Schizaster 

EE. Peripetalous fasciole closely follows margins of all petals; 
these are very deeply sunken and enterable only by | 
MATKOW ESL CSH IED Or ee nC Ep IN nc ern NC nays Mistiisints ahah Moira 

PERICOSMUS 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 19. 

Genotype: Muicraster edwardsu Agassiz, 1840, p. 2 (nomen nudum) = Schizaster 
agassizit Sismonda, 1841, p. 23. 

Although more than 4o species have been referred to this genus, only 2 or 3 are 
Recent and only 1 of these occurs in Australia. Of the fossil forms none is Aus- 
tralian, but several now included under Linthia have been referred to Pericosmus 

by different authorities at various times. The difficulty of determining the position 
and course of the fascioles in most fossils makes their assignment to genera and 
species very unreliable and leaves wide room for differences of opinion as to their 
true relations. Both Chapman (1908) and Pritchard (1908) seem to be satisfied 
that none of the Australian fossils referred to Pericosmus belong in that genus, but 
should be treated as Linthias.. Hence the following is the only Australian species 
of Pericosmus. 

Pericosmus macronesius 

Koehler, 1914a. Indian Mus. Spat., p. 133; pl. 12, figs. 1-5. 

The discovery that this rare spatangoid is a member of the Australian fauna was 
one of the notable results of the deep-water dredging done by the Great Barrier Reef 
Expedition (see H. L. Clark, 1932, p. 217). Only a single specimen was taken, 
but it is a very fine one, 61 X57 X37 mm., bright purple in color. It was taken in 
210 fms., Y% mile outside Cook’s Passage, near Lizard Island, north Queensland. 

The only other known specimens were taken by the “Investigator,” in rather more 
shallow water (55 fms.) on the eastern side of the Bay of Bengal, near the Andaman 
and Moscos islands. 

*PRENASTER 

Desor, 1853. Act. Soc. helvét. sci. nat., vol. 38, p. 279 (p. 12 of reprint). 

Genotype: Prenaster alpinus Desor, 1853, p. 279 (12) (nomen nudum); 1858, p. 401. 

Lambert and Thiéry (1925) list 20 species in this genus, 2 of which are from 
Australian strata. One of these is considered a Linthia by Chapman, but the other 
seems to be a very typical member of Desor’s genus. 

24 
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*Prenaster aldingensis 

DoS: Hall} 190075 EBrocRoySocs Victoria mys vols TO, spt 2s palo saplyrauiesmawyAs 

This interesting species is based on a single small specimen, 21 x 18.5 X14 mm., 
having the posterior end hidden by the matrix. The position of the small apical 
system and the character of the very narrow fascioles warrant assigning the species 
to Prenaster. ‘The type was found in the Upper Oligocene rocks at Aldinga, South 
Australia. 

HEMIASTER 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 16. 

Genotype: Spatangus bufo Brongniart, 1822, p. 389. 

Lambert and Thiéry (1924) list some 200 Hemiasters, grouped in 7 sections, to 
which are appended 4 subgenera. Fortunately only 1 of this vast, heterogeneous 
horde is listed from Australia, so it is neither necessary nor desirable to discuss 
here the status of the proposed groups. 

*Hemiaster planadeclivis 

Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 488; pl. 14, figs. 6, 7. 

The unique holotype of this well marked species was collected at Morgan, South 
Australia, in the “Middle Murravian,”’ according to Gregory. Tate (1891) lists the 
species from the “River Murray Cliffs” and the “Aldinga Cliffs.” Chapman writes 
that it occurs in the Lower Miocene of Victoria. Adult specimens are about 
30 X 27 X22 mm. and show the generic characters and usual facies very well. 

PROTENASTER 

Pomel, 1883. Class. méth. éch., p. 36. 

Genotype: Desoria australis Gray, 1851, p. 132. 

Lambert and Thiéry (1925) recognize this group as only a “section” of Linthza, 
but its leading characters are so well marked, it is well worth recognition. There 
are at least 2 Recent species, and 1 of these is apparently endemic in Australia. It 
is still relatively rare in collections, and there is some reason to think that possibly 
2 species are now confused under the one name. It is also possible that the species 
is not endemic, for there are 2 specimens in the British Museum said to be from the 
Philippine Islands. 

Protenaster australis 

Desoria australis Gray, 1851. Ann. Mag. Nat. Hist., ser. 2, vol. 7, p. 132. 
Protenaster australis Pomel, 1883. Class. méth. éch., p. 36. 

This fine and easily recognized spatangoid seems to be fairly common near the 
southwestern corner of Australia, whence it ranges northward to Cottesloe. It is 
also known from Tasmania and Flinders Island, and a specimen is in the Museum 
of Comparative Zoology from Western Port, Victoria. But Verco did not meet with 
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it in South Australian waters, nor do there seem to be records from New South 

Wales. The largest specimen reported is in the British Museum and measures 
76X64 X44 mm. For a discussion of the appearance in life, the pedicellariae, and 
the color, see H. L. Clark, 1938, page 429. 

*LINTHIA 

Desor, 1853. Act. Soc. helvét. sci. nat., vol. 38, p. 278 (p. 11 of reprint). 

Genotype: Linthia insignis Desor, 1853, p. 278 (11). 

More than 70 species have been assigned to this ill defined genus. The very few 
living forms are now placed in other genera, but the fossils make up a hetero- 
geneous group whose limits are very vague. Fortunately only 5 Australian species 
have to be distinguished, but the lines between these are by no means clear. How- 
ever, the following vague and arbitrary grouping may be of some help: 

Kery To THE SPECIES OF LINTHIA 

A. Test high, height about one-half length or more: 
Apex slightly anterior; ambulacrum III deeply depressed at margin........... gigas 
Apex slightly anterior; ambulacrum III but little depressed at 

SPOT SANT Yl 1 cel a sbpli-aiey ti AS Reape AN MRE NAA: ome UREA pda MC LUNES Man en ere antiaustralis 

Apex and petaloid area markedly anterior; ambulacrum III little 
ep resse aera mryyy Nees ar Ny ere Mist tana Ine ain pay are ty URN Md PLT EC MER UIE nelson 

AA. Test depressed and very wide; ambulacrum III deeply depressed at 
margin: 

Petals short and straight; height of test about two-fifths length; slope 
OfstesternonibapexaantenliOnhyenOtsiiake Cen i nr nee compressus 

Petals rather long; anterior pair curved; height of test about three- 
tenths length; slope of test from apex anteriorly very marked... .mooraboolensis 

*Linthia gigas 

Pericosmus gigas McCoy, 1882. Prodr. palaeontol. Victoria, dec. 7, p. 15; pls. 64, 65. 
Linthia gigas Pritchard, 1908. Proc. Roy. Soc. Victoria, n. s., vol. 21, pt. 1, p. 396. 

This very large spatangoid is found, usually only in fragments, in the Lower 
Miocene rocks of Victoria and South Australia. It attained a length of 175 mm. 
or more, with the height nearly or quite half as much. 

*Linthia antiaustralis 

Tate, 1885. Southern Science Rec., n. s., no. I, p. 4. 
Chapman, 1908. Proc. Roy. Soc. Victoria, n. s., vol. 20, pt. 2, p. 215; pl. 19. 
Pritchard, 1908. Proc. Roy. Soc. Victoria, n. s., vol. 21, pt. 1, p. 397. 

Pritchard is skeptical as to whether Chapman’s specimen from Curlewis, Victoria, 
is identical with Tate’s type from the Murray River Cliffs. Both are from Lower 
Miocene strata. Until more material is collected and studied, the present species is 
dubious indeed. Tate’s specimen was 60X50 X 40 mm., and Chapman’s was (ac- 
cording to the figures given, said to be natural size) 42—45.5 X 37-39 X27 mm. The 
Victorian specimen is a trifle flatter, but on the whole the proportions are very 
similar. 
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*Linthia nelsoni 

Pericosmus nelsoni McCoy, 1882. Prodr. palaeontol. Victoria, dec. 7, p. 17; pl. 66; pl. 67, 

TYG, Th 
Linthia nelsoni Pritchard, 1908. Proc. Roy. Soc. Victoria, n. s., vol. 21, pt. 1, p. 399. 

The known material of this species is from the Waurn Pond quarries, Victoria, 
in Lower Miocene strata, but Chapman says (im Jitz.) that it also occurs in the 

Lower Miocene of South Australia. Pritchard’s account is wholly comparative and 
says nothing as to the number, size, or proportions of his specimens. 

*Linthia compressus 

Megalaster compressus Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 62; fig. 1. 

Pericosmus compressus McCoy, 1882. Prodr. palaeontol. Victoria, dec. 7, p. 21; pl. 67, 

figs. 2, 2a; pl. 68. 

Pericosmus McCoy Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 485. 

Owing to the great diversity in the condition of the fossils referred to this species, 
there is wide difference of opinion as to its generic position, but on the whole its 
obvious relationship to the following species warrants placing it in the same genus. 
It is known from the River Murray Cliffs and from Spring Creek, near Geelong, 
and the strata are listed as Lower Miocene. The measurements of the holotype are 
given by Duncan as 47% 4% X2 inches, but McCoy’s specimens were larger. 
Pritchard (1908) makes no reference to the species, but whether that is because he 
did not know of its occurrence in Victoria or because he did not think it a Linthia, 

cannot be said. 

*Linthia mooraboolensis 

Batre, woos, Io, Noy, Soe, Vico, m, S, VO it, [OX Ty fo, AOS ls, 22, Da. 

The large size and depressed form of this species are very striking. The holotype 
is 195 X 185 X55 mm. Fragments and crushed specimens occur in large numbers in 

the polyzoal limestones of the Filter Quarries at Batesford, Moorabool Valley, 
Victoria, in Balcombian strata, but complete specimens are very rare. Pritchard says 
the strata are Eocene, but Chapman (7 litt.) calls them Lower Miocene. The am- 
bulacral petals in mooraboolensis are remarkably narrow and the anterior pair are 
definitely curved, being thus very different from those of compressus. The sunken 
ambulacrum III cuts a narrower and much deeper notch at the anterior end of 
the test than is found in the related species. 

PARASTER 

Pomel, 1869. Rev. éch., p. xiv. 

Genotype: Schizaster gibberulus Agassiz and Desor, 1847, p. 22. 

This genus includes an indefinite number of fossil forms and several Recent species, 
but only the following is a member of the Australian fauna. 
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Paraster savignyi 

Schizaster savignyt Fourtau, 1904. Bull. Inst. égypt., ser. 4, vol. 4, p. 436. 
Paraster savignyi Koehler, 1914a. Indian Mus. Spat., p. 172; pl. 8, figs. 4, 6, 12, 15; pl. 9, 

ITS, QB, Wie 

The inclusion of this spatangoid in the Australian fauna rests on the specimens 
taken by the “Challenger” at her station 188, in 28 fms., at the eastern end of the 
Arafura Sea. These specimens were all young, except one, 53 X 46 X 35 mm., and 
their identity is not beyond question, as the line between savigny: and gibberulus is 
not well defined and young Schizaster lacunosus is not very different. More material 
is obviously necessary to enable us to determine the true relation of these forms, 
and to decide which one is found in Australia. 

HYPSELASTER 

IS IL, Clans, wong, Mista, Mins, Corso, Zool, WO AO, WO, 2, fd. ikesy 

Genotype: Schizaster (Periaster) limicola A. Agassiz, 1878, p. 193. 

The 2 Australian species referred to this genus are probably congeneric, but that 
they belong in the same genus with /:micola is certainly open to question. Far too 
little material of one is available, and of the other more specimens, particularly young 
ones, would be useful. The two may be distinguished thus: 

ApSeR Shandy jrorestors joetllonel aire MARKS, 656550 ocooessocncbacedooccoseusu cose dolosus 
Apex Sialadky amwentors josealorcl aren Sa co sncsccobocvcvsocssoecvescbpasccnaee fragilis 

Hypselaster dolosus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 430; pl. 28, figs. 4-7. 

This interesting spatangoid is common at Broome, Western Australia, and also 
occurs farther northeast at Augustus Island. The superficial resemblance to Schizaster 
lacunosus is striking. It reaches a length of about 50 mm., with the width 0.70-0.88 
thereof and the height 0.64—0.72, and is thus not quite so wide or high relatively 
as typical lacunosus. 

Hypselaster fragilis 

Periaster limicola A. Agassiz, 1881. “Challenger” Ech., p. 204 (Non A. Agassiz, 1878, 

Pp. 293). 3 
Periaster fragilis Agassiz and Clark, 1907. Bull. Mus. Comp. Zool., vol. 51, p. 138. 
Hypselaster fragilis H. L. Clark, 1917. Mem. Mus. Comp. Zool., vol. 46, no. 2, p. 189. 

1925. Cat. Recent sea-urchins Brit. Mus., p. 208. 

The unique holotype of this spatangoid was taken by the “Albatross” in 391 fms., 
southwest of Koshika Islands, Japan. The only other specimens referred to the 
same species are in the British Museum and were collected many years apart, 1 at 
Cape York by Jukes, 1 by the “Challenger” in 28 fms. at her station 188 at the 
western end of Torres Strait, and 1 by the Great Barrier Reef Expedition near 
Howick Island in 10 fms. The Cape York specimen is 60X52 mm., with the 
posterior end 42 mm. high, the anterior end only three-fourths as much. As this 
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is nearly 4 times the size of the holotype, the identity of the two is obviously dubious, 
but the “Challenger” and Barrier Reef specimens are intermediate and give some 
warrant for calling all these specimens by one name. Until considerably more 
material is available the matter must rest here. 

SCHIZASTER 

L. Agassiz, 1835a. Mém. soc. sci. nat. Neuchatel, vol. 1, p. 185. 

Genotype: Schizaster studeri Agassiz, 18354, p. 185. 

Scores of fossil spatangoids in Tertiary rocks have been assigned to this genus, 
but living species are very few. There are only 3 Schizasters in the Australian fauna, 
1 living and 2 fossil. Thanks to T. S. Hall’s (1907) excellent figures, they are 
distinguishable without difficulty. 

KEY TO THE SPECIES OF SCHIZASTER 

A. Test broadly ovoid, sloping gradually from posterior apex to anterior 

end; ambulacrum III not very deeply sunken at ambitus; mouth 

well back from anterior margin: 

Test high, truncate or rounded posteriorly; petals I and V very small, 

aboutrone-thindsasslonogaspligan Gels mINGCel Geile) iar nines lacunosus 
Test not so high, broadly ovate, roundly pointed posteriorly; petals I 

anda Valarcewaboutenaliasmoiouaspllllan cl pV Amex tii een renee abductus 

AA. Test ovate, depressed markedly in front of apical system; ambulacrum 
III deeply sunken at ambitus, with mouth very near anterior 

TARGUS? \EXEINCE! MEN ec chy eR AU Rete oH ALAS Ieee UTE Ata EN sphenoides 

Schizaster lacunosus 

Echinus lacunosus Linné, 1758. Syst. Nat., ed. 10, p. 665. 

Schizaster lacunosus Lovén, 1887. Ech. Linn., p. 168. 

Schizaster japonicus A. Agassiz, 1881. “Challenger” Ech., p. 202; pl. 36, figs. 8-13. 

This spatangoid is found in the Indian seas from the Maldives to Kobe, Japan, 
and south to northern Australia, where it has been taken in Torres Strait and near 

Turtle Isles, northern Queensland. It also occurs on the East African coast as 

far south as Natal, but on the Western Australian coast it is replaced by Hypselaster 
dolosus. Large specimens exceed 50 mm. in length, breadth about 0.90 and posterior 
height 0.75 length. The color is similar to that of the sandy mud in which the 
animals live. 

*Schizaster abductus 

Tate, 1891. Trans. Proc. Roy. Soc. S. Australia, vol. 14, p. 281. 
1 Se ISell, mor, woes Loy, Sore, WiiOISEY, on, Gy, WOL' MO, [Dt 2, [D. 523 JO US, mS ©, UOF 

OL, WO, saver, ik 

This species reaches about the same size as the preceding, but is not nearly so 
high, the height being about 0.60 length. It has been found in the Lower Miocene 
rocks of South Australia, Victoria, and Tasmania. 
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*Schizaster sphenoides 

In, S, ell, noo7, Proc, Roy, Soe, Vicionen, m S, WOL TO, fie 2 jos Ss fol Wy ines, wy, Oe 

Ol, WE, soKse, 117%, 

This Schizaster is known as yet only from the Lower Miocene rocks of Victoria. 
Hall gives the type locality as the “base of cliffs at mouth of Sherbrooke River,” 
where, he says, specimens are common but usually crushed. He adds that most 
of the specimens have patches of spines still attached. This is the largest of the 3 
Australian Schizasters, the biggest of Hall’s specimens measuring 66 X 60 X 38 mm. 

MOIRA 

A. Agassiz, 1872a. Rev. ech., pt. 1, p. 146. 

Genotype: Spatangus atropos Lamarck, 1816, vol. 3, p. 32. 

The highly specialized spatangoids of this group are widely distributed in the 
warmer seas, I species occurring in the West Indian region, 1 in the eastern Pacific 
along the American coast, 1 in Japan, and 1 in the Indian Ocean from Suez to the 

Andaman Islands and Australia. Owing to their habit of living more or less deeply 
buried in mud or fine sand, they are not often taken by the general collector and 
good specimens are rare in museums. The West Indian species apparently occurs 
in great numbers in certain localities along the southeastern coast of the United 
States, and the dead tests may sometimes be gathered in quantity. Apparently this 
is not the case with the Australian species, which is rare everywhere so far as at 
present known. 

Moira stygia 

Moera stygia A. Agassiz, 1872. Bull. Mus. Comp. Zool., vol. 3, no. 4, p. 58. 
Moira stygia A. Agassiz, 1872a. Rev. ech., pt. 1, p. 147 (not figured). 

Although this curious spatangoid has never been figured, it is unmistakable 
among the Australian members of the Spatangina. It seems to occur most commonly 
on the Queensland coast, where it reaches maximum size, a specimen in the 
museum at Brisbane measuring 49 X 44 X 37 mm. It is known, however, from both 
Broome, Western Australia, and Port Willunga, South Australia, so it may well be 

looked for anywhere on the Australian coast. For details with reference to Australian 
specimens, see H. L. Clark, 1938, page 432. 

Family SPATANGIDAE 

The exact limits of this family are either very hazy or arbitrarily determined by 
the presence of the subanal fasciole. Lambert and Thiéry (1914-1925) ignore the 
name as well as the group here recognized, owing to their misuse of the old name 
Spatangus. Duncan (1889) goes to the other extreme and uses the name for all 
but 3 or 4 of the genera here included in the suborder Spatangina. Rearrangement 
of the genera of spatangoids is almost sure to occur with increase in our knowledge 
of them, but at present, the family Spatangidae seems a natural and useful group 
of some 40 or more genera, of which about half have living representatives. Twelve 
of the latter genera and 3 of those known only from extinct species are represented 
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in the Australian fauna. These 15 genera may be distinguished as follows, but it 
must not be forgotten that some lines of division are very arbitrary and some very 
hazy. 

KEY TO THE GENERA OF SPATANGIDAE 

A. No true internal fasciole (peripetalous fasciole may cut across very tips 

of petals): 
B. Peripetalous fasciole present: 

C. At least 4 petals well formed and in adults more or less de- 
pressed: 

D. Ambulacrum III more or less sunken and _petaloid 
abactumally s)2 ject tne A hoary AUN leek re Gear Fee es ae en Brissopsis 

DD. Ambulacrum III not at all sunken nor definitely petaloid: 

E. Peripetalous fasciole very narrow, angularly subcircular, 

commonly incomplete; anterior petals, II and IV, 

MAU Chip lOne ciahtnane POSTEO eX CIN Clete Cyclaster 

EE. Peripetalous fasciole normally wide and complete; an- 

terior petals shorter: 

F. Distinct anal fasciole on each side of periproct: 

Subanal plastron not projecting like snout beyond 

periproctal area 4.5. (acres the seus ORUG ener ana eter eee Metalia 
Subanal plastron projecting, snoutlike, beyond peri- 

proctal“arear< Seer ke ha eee ae eee wae a Rhynobrissus 
FF. No anal fascioles: 

G. Subanal fasciole complete, surrounding definite 

subanal plastron: 

Subanal plastron projecting, snoutlike, beyond 

periproctallParcal sit, ska ae ee ee eae Cionobrissus 

Subanaliplastronmnotichussprojectin caren ls aaa Brissus 

GG. Subanal fasciole incomplete, subanal plastron not 

Sharply. dete de spe weir 0st a ate tetra wn tae eae ae neeea ae Meoma 
CC. At least 4 petals flush, not sunken, and often not distinctly 

petaloid: 

Posterior petals widest near middle, tips cut off by peri- 

petaloustasciole:) <extinet yaya se woinens (en a penny aren a aon Gualtieria 

Peripetalous fasciole does not cross tips of posterior petals ....... Eupatagus 

BB. No peripetalous fasciole: 

H. Sternum well developed, much longer than wide, fully covered 

with tubercles: 

Subanal plastron projecting beyond periproctal area; peri- 

OEE Wis ieROMIN AOE? GAN. ooo ccceccescceoescovcccces Micraster 

NOt Fas sa bOViee ty sian es A ie u vay entry Re Nah aan d Gu acy Lei a OAS eta Gonimaretia 

HH. Sternum small, wide, with conspicuous tubercles confined to 
posterior? ali oo ce cing Witney ce eRe or ane AD oa nn ar rae ae Maretia 

AA. Internal fasciole definitely present around abactinal system: 

JerReripetalousmtasciolem presen term want tae aera tr ear rr rT Breyma 

JJ. Peripetalous fasciole wanting: 

Large, deeply sunken primary tubercles present; labrum long 
ATG MALO Wha MENTE ee NR ain Oa An geen MR ec ear ga ne Lovenia 

No large, deeply sunken primary tubercles; labrum short and 
LSA (3 (cena te rN cee ent Wok eaten alta Mae Me te Heo a a Echinocardium 
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BRISSOPSIS 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 14. 

Genotype: Brissus lyrifer Forbes, 1841, p. 187. 

This group of some 8 or more Recent species is found widespread in the northern 
hemisphere, but 1 Atlantic species ranges southward to South Africa and 1 Indo- 
Pacific species just enters the Australian fauna in the Torres Strait region. There 
are, however, dozens of nominal Tertiary species, and 1 of these is found in 
Victoria. The 2 Australian forms are closely related, but are to be distinguished thus: 

Ambulacra I and V on oral surface bare but wide, wider than half sternum; 

fax), THERES Cin [eloyabhins oo wana peu oar aril a old Bud au/n ce eae ey etn Hn en Oram ea eine luzonica 
Ambulacra I and V orally narrow, bare area less than half sternum; 

tubercles of sternum anteriorly rather coarse, extending up onto labrum; 
SEBO "50 G Big DN a tole be aphcln GRO OMAeG 6 ok ECLA Potten ic EUR Gf cmt Ua Je MO eon Ee a tate1 

Brissopsis luzonica 

Kleinia luzonica Gray, 1851. Ann. Mag. Nat. Hist., ser. 2, vol. 7, p. 133. 
Brissopsis luzonica A. Agassiz, 1872a. Rev. ech., pt. I, p. 95. 

H. L. Clark, 1917. Mem. Mus. Comp. Zocl., vol. 46, no. 2, pl. 155, figs. 2, 3. 

This widespread Indo-Pacific species occurs around the northeastern corner of 
Australia, having been taken by the “Challenger” at her station 188, at the western 
end of Torres Strait, in 28 fms.; by the Great Barrier Reef Expedition off Linden 

Bank, Queensland, in 114 fms.; and by Melbourne Ward off Lindeman Island, near 

Mackay, Queensland, in shallow water. Full-grown specimens are 60 mm. or more 
in length, but most of the known Australian specimens are much smaller, under 

40 mm. 

*Brissopsis tatet 

It, G; blll, no@o7. Roc, Ko, Sos, ViGtOREL, mS, Voll, TO, fx 2, fd, AOR OL uA wee S O: 

Hall found his “numerous” specimens in the cliffs at the mouth of the Sherbrooke 
River, Victoria, and at various localities along the neighboring coast. Chapman 
considers these strata Lower Miocene. The type specimens were 46-47 X 41 X 23-24 
mm. They are thus relatively wider than specimens of /uzonica of the same length. 
Hall refers also to slight differences in the posterior petals and in the “less pointed 
posterior end.” It is very doubtful whether these differences are constant and 
reliable, for Juzonica shows considerable individual diversity in these characters. 

*CYCLASTER 

Cotteau, 1856. Bull. Soc. géol. France, ser. 2, vol. 13, p. 345. 

Genotype: Cyclaster declivus Cotteau, 1856, p. 345. 

Duncan (1889) considers this group a subgenus of Brissopsis, but Lambert and 
Thiéry (1924) recognize it as a valid genus containing some 20 or more species, all 
of which are extinct. One of these occurs in Australia and apparently warrants 
recognition. Its generic position has been changed several times, however, in ac- 
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cordance with the condition of the specimens examined or the relative weight given 
to the various characters by the paleontologist studying the material. If only the 
specimens were as fine as Cotteau’s notoriously beautiful figures, we should have less 
diversity of opinion, but nature rarely provides such specimens. 

*Cyclaster archeri 

Hemuaster archert 'Tenison-Woods, 1867. Proc. Philos. Soc. Adelaide (fide Tate, 1801). 
Micraster brevistella Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, 

pt. I, p. 192; figs. 7 (not 8, as stated), 7a, 70. 
Brissopsis archeri Tate, 1884. Trans. Roy. Soc. S. Australia, vol. 7, p. 41. 
Cyclaster morgani Cotteau, 1889. Mém. Soc. zool. France, vol. 2, p. 330; pl. 15, figs. 6-10. 
Micraster archeri Tate, 1891. Trans. Proc. Roy. Soc. S. Australia, vol. 14, p. 277. ; 
Cyclaster lycoperdon Bittner, 1892. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. ror, 

% AGO fol, A, Icke, i, Do 
Cyclaster archeri Tate, 1892. Trans. Proc. Roy. Soc. S. Australia, vol. 15, p. 194. 

This much described, discussed, and figured fossil is one of the most widespread 

of the Tertiary echini of Australia. It is known from the Lower Miocene strata of 
South Australia, Victoria, and Tasmania. Mature specimens measure 40-54 mm. 
in length, with breadth 0.90 or more, and height 0.70—0.80 of length. 

METALIA 

Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 51. 

Genotype: Spatangus sternalis Lamarck, 1816, vol. 3, p. 31. 

This is a group of 5 or 6 Recent species confined to the Indo-Pacific region. The 
2 which occur in Australia are easily distinguished thus: 

Petals I and V not at all confluent; primary tubercles at dorsal proximal 
end: of interambulacr urn (5.0). ene en gree ee eee at a ee spatagus 

Petals I and V more or less confluent; no primary tubercles at dorsal | 
erosional Gavel Ge WaSeVOM OWIEVEUUTN Foo sccooercovcsooscovbasancdcgoevevoron sternalis 

Metalia spatagus 

Echinus spatagus Linné, 1758. Syst. Nat., ed. 10, p. 665. 
Metalia maculosa A. Agassiz, 1873. Rev. ech., pt. 3, p. 598; pl. 210, figs. 8, 9. 

Metalia spatagus Lovén, 1887. Ech. Linn., p. 162. 

The Great Barrier Reef Expedition brought back 3 specimens of this big 
spatangoid from the Low Isles, but there are no data with them. One is the largest 
specimen of the species yet recorded, measuring 11093 X52 mm. Although the 
species ranges throughout the Indo-Pacific region from Suez to Mexico, there do 
not seem to be any other Australian records save the “Challenger” ’s station 188, in 
Torres Strait, 28 fms. 

Metalia sternalis 

Spatangus sternalis Lamarck, 1816. Anim. sans vert., vol. 3, p. 31. 
Brissus (Metalia) sternalis Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 51. 

A. Agassiz, 1873. Rev. ech., pt. 3, p. 600; pl. 21a, figs. 4, 5; pl. 21c, figs. 5-9. 



ANNOTATED LIST: ECHINOIDEA 373 

This big spatangoid is widely distributed in the Indo-Pacific region from Zanzibar 
to Hawaii and the Society Islands. Specimens in the British Museum are more than 
180 mm. long, 160 mm. wide, and over 100 mm. high. There is at least 1 specimen 
there from “northeastern Australia,” and Agassiz lists 1 in the “Revision” from 
Port Essington. The Great Barrier Reef Expedition took 2 small, bare, bleached 
specimens at “Low Island. Off Port Douglas, Queensland.” But it has not yet been 
found in Torres Strait nor on the northern or northwestern coasts of the continent. 

RHYNOBRISSUS 

A. Agassiz, 1872. Bull. Mus. Comp. Zodl., vol. 3, no. 4, p. 58. 

Genotype: Rhynobrissus pyramidalis A. Agassiz, 1872, p. 58. 

Only 5 species are referred to this striking genus, and 3 of them occur on the 
northern coast of Australia. They are seldom collected, and specimens are rare in 
museums; the British Museum (in 1925) had 3, representing 2 species, and the 
Museum of Comparative Zoology has today only 26 specimens of the 5 species, 
17 of these representing the commonest and most widespread form. The Australian 
species may be distinguished as follows: 

KEY TO THE SPECIES OF RHYNOBRISSUS 

A. Test sloping forward markedly from back of apical system; posterior 
end of sternum and subanal plastron projecting conspicuously 

beyondspenriproct.marmbitusmroundedspentanculanwe sere eenener pyramidalis 
AA. Test highest in front of abactinal system or at least but little lower 

than posteriorly; posterior end of sternum and plastron project 
but little; ambitus elliptical: 

Petaloid area relatively small, 0.70-0.75 test length, peripetalous 
fasciole not nearly reaching ambitus anteriorly................. hemuasteroides 

Petaloid area very large, about 0.90 test length, peripetalous fasciole 
MeanlWACOMCIGINe MWA hwaAnn DIEUSEAMtCTIOL ype ree macropetalus 

Rhynobrissus pyramidalis 

A. Agassiz, 1872. Bull. Mus. Comp. Zool., vol. 3, no. 4, p. 58. 
1873. Rev. ech., pt. 3, p. 590; pl. 23a, figs. 4-6. 

Until 1938, the only justification for including this unusually handsome East 
Indian spatangoid in the Australian fauna was a small individual, 16 mm. long, in 
the British Museum, taken on Holothuria Bank in 10 fms. This specimen is so 
young that its identity is dubious. But in 1938, Melbourne Ward, the well known 
Australian zoologist and collector, obtained a superb adult near Darwin, “on a sand 
spit about one mile off West Point,” which “dries only at very low water.” The 
collection was made “at night, Feb. 5, 1938.” Ward has generously presented this 
specimen to the Museum of Comparative Zoology. It is fully clothed with very 
slender and delicate light purple or lavender spines, which attain a length of 1o—12 
mm. along the sides of the oral surface, particularly posteriorly. The test is about 
50 mm. long, by 45 mm. wide just back of the mouth; 35 mm. back of the anterior 
margin, it is about 30 mm. high, but at the apical system, which is 23 mm. from 
the anterior margin, the height is only 25 mm. All these measurements are in- 
accurate owing to the dense coat of spines. 
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Rhynobrissus hemiasteroides 

Ir JeNRIIHA, TKSI7), LEIROS, AVON VACA. Olle WAL, J Dito 

1881. “Challenger” Ech., p. 186; pl. 353, figs. 12-15. 
Hemuaster (Rhynobrissus) apicatus Tenison-Woods, 1880. Proc. Linn. Soc. N. S. Wales, 

WO, Ay JD. BIZS fall, 13, 

This species ranges from Tahiti and Hawaii on the east to Queensland and 
northwestern Australia on the west. The largest specimen from Broome is 
49 X 44X26 mm.; one in the Brisbane Museum and supposed to be from the 
Queensland coast is 65 X58 X 38 mm. For a discussion of differences between the 
Broome and Queensland material, see H. L. Clark, 1938, page 433. There is no 
doubt that the Queensland material is the form named R. apicatus by Tenison- 
Woods, and there are apparently no characters by which it can be distinguished 
from Agassiz’s Tahitian type. 

Rhynobrissus macropetalus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 434; pl. 28, figs. 8, 9. 

Since the description of the unique and badly damaged holotype was published, 
Bardwell has collected, and generously given to the Museum of Comparative 
Zoology, a superb specimen of this rare spatangoid. It was found by him at extreme 
low water on the “central banks” in Roebuck Bay, in September 1941. It is 
67X58 X43 mm. and entirely covered with a dense coat of rather coarse yellow- 
brown spines, very different from the slender, almost silky spines of pyramzdalis. 
The petals are very straight, narrower and rather more sunken than in the type. 
The ventral ambulacra bounding the straight, narrow sternum are densely covered 
with miliary spines and a few pedicellariae. The test is not elevated in front of the 
abactinal system as it is in Aemzasteroides, but the posterior interambulacrum is well 
elevated above the limiting petals. 

CIONOBRISSUS 

AMPA 2SS1Z81(570 ae OCP AI C ale CAGES © eaRIZn | 2 OO 

Genotype: Czonobrissus revinctus A. Agassiz, 1879, p. 206. 

Though this genus resembles Rhynobrissus in its most obvious character, the 
projecting subanal plastron, the entire absence of an anal fasciole is a conspicuous 
difference. Only 2 species are known, both from the western end of the Torres 
Strait region and both collected by the “Challenger.” But the type species was taken 
only in very deep water, 800 fms., near the Kei Islands, and the second was not 
discovered until 45 years after the first was described, although it was taken at 
practically the same time, in much shallower water, nearer the Australian coast. 

Cionobrissus regularis 

H. L. Clark, 1925. Cat. Recent sea-urchins Brit. Mus., p. 221; pl. ro, figs. 6, 7. 

The unique holotype of this species is a well preserved specimen, 40 X 33 X 22 mm., 
in the British Museum. It was taken by the “Challenger” at her station 188, in 28 
fms., at the western end of Torres Strait, but was hastily labeled “Metalia maculosa,” 

a spatangoid it superficially resembles. It is readily distinguished from its deep- 
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water congener by its lower, stouter test and much lighter coloration. More im- 
portant is the fact that ambulacrum III is not at all depressed and hence there is no 
notch in the ambitus anteriorly. 

BRISSUS 

Lede, 177th, AGKcl acl IXleml, jo, ox 

Genotype: Spatangus brissus unicolor Leske, 1778, p. Xx. 

There are but 2 Recent species of this genus, one occurring in the Mediterranean, 
eastern Atlantic, and West Indian region, the other in the Indo-Pacific from Zanzibar 

to Panama. The latter occurs in Australia, at least along the eastern coast, but does 
not seem to be very common. The 2 species are not very distinct, and young or 
half-grown specimens are easily confused. 

Brissus latecarinatus 

Spatangus brissus var. latecarinatus Leske, 1778. Add. ad Klein, p. 185. 
Brissus latecarinatus H. L. Clark, 1917. Mem. Mus. Comp. Zool., vol. 46, no. 2, p. 219. 

This spatangoid’s habit of living buried in sand under rock fragments leads to 
its being often overlooked by collectors, and small specimens are more commonly 
found than adults. The British Museum has a number of specimens from Australian 
localities, chiefly in the Torres Strait region. The locality farthest west is Port 
Essington on the Coburg Peninsula. The species ranges south on the Queensland 
coast, and Whitelegge (1889) includes it in the fauna of Port Jackson. It certainly 
occurs at Lord Howe Island, for we took 2 adult specimens on the reef flat near 
Mount Lidgbird. Ramsay and Tenison-Woods both say it is common on the coasts 
of eastern and southern Australia, but there have been none in any Australian 
collection I have studied. It may occur on the New South Wales coast, but the 
record needs verification; yet Cotton and Godfrey (1942) report it from Port 
Lincoln, South Australia. The largest specimen noted is from Hawaii and measures 
130 X 108 X74 mm. There is much diversity of form, ranging from rather flattened, 
wide, low individuals to narrower, high forms with a marked keel in interam- 

bulacrum 5 dorsally. In some cases there is an evident keel on the lower side, and 
frequently the posterior end of the test is almost pointed. In life, the color is pale 
brownish, sometimes with a lavender tinge. Often, if not always, the big globiferous 
pedicellariae with their black glandular heads stand out as black spots among the 
light-colored spines. 

MEOMA 

Gray, 1851. Ann. Mag. Nat. Hist., ser. 2, vol. 7, p. 132. 

Genotype: Meoma grandis Gray, 1851, p. 132. 

The spatangoids composing this genus are definitely American, 1 species occurring 
on the western coast of Mexico and 1 in the West Indies. A Pliocene species from 
South Carolina is probably identical with the latter. A Miocene species has been 
described from Java, but it is improbable that it is congeneric with the Recent species. 
The following species from Australia can hardly be very closely related to the 
American forms, but I leave it where Tate and Dennant (1896) last placed it. More 
and better material will surely show it is not a Meoma. 
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*Meoma decipiens 

Eupatagus decipiens ‘Tate, 1891. Trans. Proc. Roy. Soc. S. Australia, vol. 14, p. 282. 
Pericosmus compressus Gregory, 1890. Geol. Mag., n. s., dec. 3, vol. 7, p. 485; pl. 14, 

fig. 1 (Non McCoy, 1882, p. 21). 
Macropneustes decipiens Gregory, 1892. Geol. Mag., n. s., dec. 3, vol. 9, p. 436. 
Meoma decipiens Tate and Dennant, 1896. Trans. Proc. Roy. Soc. S. Australia, vol. 20, 

Denso: 

Although Gregory at first considered this fossil a Pericosmus (in spite of there 
being no marginal fasciole), he later gave it more careful study and decided it was 
not a Pericosmus, nor a Eupatagus as Tate thought, but should be considered a 
Macropneustes. ‘Tate objects to this, and puts his much shifted species in Meoma, 
where I am sure it does not belong. Gregory’s specimen is about 100 mm. long and 
nearly as wide. Chapman writes me that the species is found in the Lower Miocene 
of Victoria and the Miocene of South Australia. : 

*GUALTIERIA 

Desor, 7» Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. Io. 

Genotype: Gualtieria orbignyana Agassiz, in Agassiz and Desor, 1847, p. 10. 

It seems to be agreed that the following Australian species is congeneric with the 
European species which Desor made the type of his genus, and Tate (1892) accepts 
it as “an interesting addition to the Echinoid fauna of the Australian Eocene” but 
adds that it is not represented in his collection. 

*Gualtieria australiae 

Cotteau, 1889. Mém. Soc. zool. France, vol. 2, p. 328; pl. 15, figs. 4, 5. 

This interesting fossil is said by Cotteau to be “trés rare” in the “Eocéne” of 
Mount Gambier, South Australia. The unique type was 55 X 45 X 25 mm. Chapman 
assigns the strata to the Lower Miocene. 

EUPATAGUS 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 9. 

Genotype: Eupatagus valenciennesu Agassiz and Desor, 1847, p. 9. 

Lambert and Thiéry (1924) abandon this long-used name, replacing it with a 
pre-Linnaean term, but by whatever name the group is called, it is an unnatural 
assemblage of forms associated together largely because the lack of distinctive char- 
acters is an obstacle to placing them elsewhere. Only 2 species are now living, both 
Australian. One is the type of the genus; the other is very different, and when 
adequate material is available will undoubtedly be placed in another, probably as 
yet unnamed, genus. The more than roo fossil species from the Tertiary rocks of 
the world are grouped by Lambert and Thiéry in 5 sections, and they make a sixth 
section for the Recent species belonging to the perfectly good genus Gymnopatagus 
of Déderlein. Only 5 Australian fossil species have been relegated to Eupatagus, 
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and 1 of these, Eupatagus coranguinum ‘Tate, is apparently a nomen nudum, as I 
have been unable to locate either a word of description or a figure. The 2 Recent 
and 4 Tertiary Australian species are not so heterogeneous a group as might be 
feared, but it is fairly certain that sufficient well preserved material would show they 
are not congeneric. 

KeEY To THE SPECIES OF EUPATAGUS 

A. Test high, vertical diameter about half length or more: 
B. Apex of test posterior to center of abactinal surface: 

Test flattened at apex and anterior thereto; width of test about 
OMOMlENCtHMEXtIN chy WaMele cer pen cece Abe ee murrayensis 

Test highly arched at apex and anterior thereto; width of test 
meadhy Cowell tt leone GICE. .. cosocccsecc00csboseosoeccdenenn rotundus 

BB. Apex of test nearly central or anterior thereto: 
Apex near center of abactinal surface; many enlarged tubercles 

Wikinin PERDEtOUS tmeETOles GHEE. 6. cc cssesccscvccccecoceduces wrighti 
Apex anterior to center; no large tubercles within peripetalous 

FASCIOlE WM ECEM teary Retry arr Nca Ss poltpnci: eu dA eles mutant Bia se dyscritus 
AA. Test low, vertical diameter about 0.35 length: 

Width of test about 0.90 length; many enlarged tubercles within 
petipetllos Jmactolles GAOT, oo socuccocaesecvcneedecsaceouuvoveaeaeees laubet 

Width of test about 0.80 length; very few enlarged tubercles within 

REaApetAloMS itagetolles INGESMNE, .55555c00ccco0vcdc55 555500000065. valenciennesit 

*Eupatagus murrayensis 

Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, no. 1, p. 196; fig. 6. 

This seems to be one of the characteristic fossils of the Murray River Cliffs, but 
little has been published concerning it since Laube wrote. His type was 40 X 34 X 20 
mm. Chapman says (zm litt.) “Lower Miocene of Victoria and South Australia,” 
but does not specify any Victorian locality. 

*Eupatagus rotundus 

Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 53; pl. 3, figs. 14-17. 

Duncan says (1877, p. 68) that this is an “exceedingly beautiful” species, which 
would seem to indicate that his specimen (or specimens) was (or were) in 
fine condition. The measurements, translated into the metric system, are about 

70 X 67 X 38 mm.; the figured specimen, said to be natural size, is a trifle higher 
and considerably narrower. Duncan gives the locality for his specimens as Tertiaries 
of the Murray River (South Australia). Tate also says River Murray Cliffs. 
Chapman (7m Itt.) says “Lower Miocene, Victoria.” 

*Eupatagus wrightii 

Laube, 1869. Sitzungsber. Kais. Akad. Wissensch. Wien, vol. 59, no. 1, p. 196; fig. 5. 

Practically nothing of importance has been published about this species since 
Laube’s paper appeared. He had 2 specimens, of which 1 was young. The type was 
39 X 36 X 22.5 mm. The locality is given simply as Murray Cliffs, South Australia. 
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Chapman says the species occurs in the Lower Miocene of Victoria and South 
Australia. 

Eupatagus dyscritus 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 436; pl. 28, figs. 10, 11. 

All that is known of this remarkable spatangoid, supposed to be from somewhere 
on the coast of Victoria, is given in the original account. That it is really a 
Eupatagus is more than doubtful, but there is no better genus to accommodate it 
temporarily. The holotype was at least 85 mm. long and 70 mm. wide, and the 
height must have been 45 mm. or more. 

*Eupatagus laubei 

Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 55; pl. 3, fig. 18. 

The unique holotype of this apparently small species measured about 40 X 36 X 15 
mm. Though the depressed form seems to ally it with the following Recent species, 
the tuberculation and the petals are very different. It was found in the lower part of 
a cliff a mile west of the mouth of the Sherbrook River, Victoria. Chapman says 
the strata are Lower Miocene. 

Eupatagus valenciennesii 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 9. 
Ik, JNGERSV. 7G, IRCGVo GON, [Xt 3 Do 5728 Ol WHA, MS A AL 

This is a very characteristic endemic spatangoid which is either rare or local, for 
although the British Museum has 42 specimens, the Museum of Comparative 
Zoology has but 7 and these are all old material. I have not met with a specimen 
in my Australian collecting, nor has there been a specimen in any collection sub- 
mitted to me for study. All the British Museum material is from the southeastern 
part of Australia, chiefly Tasmania. The recorded range is from Port Jackson to 
South Australia, but it is noteworthy that Verco did not find it in his extensive 
South Australian collecting. The largest of the British Museum specimens 1s 
57 47X20 mm. The color ranges from brownish white to pale gray or brown. 

*MICRASTER 

L. Agassiz, 1835a. Mem. Soc. sci. nat. Neuchatel, vol. 1, p. 184. 

Genotype: Not designated. Lambert and Thiéry (1924) designate “Spatangus 
coranguinum Klein,” which, being pre-Linnaean, has no validity. Agassiz and 
Desor (1847, p. 23) list “Echinites coranguinum Gmelin” (1791), “p. 3195, vars. 
b, c, d, e” as their first species “cor-anguinum Agass.,” and that may therefore 
be accepted as the genotype. 

A single species of this genus is recorded from Australia, but not from the 
Tertiary strata of the southeastern part of the continent. It is much older than they 
and even more imperfectly known. 
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*Micraster sweeti 

Etheridge, 1892a. In Jack and Etheridge: Geol. and palaeontol. Queensland, p. 559. 

A single incomplete specimen from Upper Cretaceous strata of Queensland was 
briefly and inadequately described with the promise that a figure would be published. 
The promise does not seem to have been fulfilled, nor have further specimens been 
discovered. 

GONIMARETIA 

ist IL, Clare, ron7. Mion, Mins, Conyo, Zool, WO! Ad, MO, DB, [De DA 

Genotype: Gonimaretia tylota H. L. Clark, 1917, p. 241. 

The distribution of this genus is interesting, for the type is from the Kei Islands 
region in 129-800 fms., a second species is from Western Australia in 5-30 fms., 
and the third is from San Clemente Island, California, in 60 fms. Of none of the 

species is adequate material known, but that from the Kei Island area, collected by 
the “Challenger,” is represented by 9 specimens in the British Museum. 

Gonimaretia interrupta 

Lonchophorus interruptus Studer, 1880. Monatsber. K. preuss. Akad. Wissensch., p. 880; 
pl. 2, figs. 2—2¢. 

Gonimaretia interrupta H. L. Clark, 1917. Mem. Mus. Comp. Zool., vol. 46, no. 2, p. 245. 

This very interesting spatangoid is known from only 3 specimens: Studer’s unique 
holotype in Berlin, about 30 mm. long; a well preserved, nonpentamerous variant 
in the South Australian Museum, some 26 mm. long; and a poor semifossilized, 

bare test, about 27 mm. long. Studer’s specimen was taken in “30 fms., West 
Australia’; the Adelaide specimen has no locality label but there is reason to believe 
it is from southwestern Australia; and the third specimen we dredged in 1929, off 
Lagrange Bay, Western Anertzlte, in 5—7 fms. It is thus probable that the species 
is endemic to Western Australia. 

MARETIA 

Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 48. 

Genotype: Spatangus planulatus Lamarck, 1816, vol. 3, p. 31 = Spatangus ovatus 
LESS, RFP, Do WKS. 

This genus consists of a dozen or more species, of which about half are extinct. 
The Recent species are all Indo-Pacific, chiefly from south of 20° N. Two of them 
occur in Australia and 1 of the fossil species is also Australian. The 3 may be 
distinguished as follows: 

KEY TO THE SPECIES OF MARETIA 

A. Test very broad, 0.90 length or more; primary tubercles of dorsal 

ShIACS VERY lAmEeS aMUSAO /XSHUIS AnOMes WAIN. 56 50560050054e8 0000008 anomala 

AA. Test not so wide, about 0.80-0.85 length; primary tubercles much 

smaller and more numerous: 

25 
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Anterior petals normally well formed, reaching nearly to ambitus; 
no large primary tubercles in interambulacrum 5 dorsally; 
REGEN 1.201 ie 5 SRR do a Vat dr ae gee LEZ aN rm CoE a ovata 

Anterior petals imperfect, but posterior series of pore pairs is fairly 
distinguishable; large primary tubercles in interambulacrum 5 
dorsallys) VREGent's 1s alae Wed ia toi ear lace a at ee a peloria 

*Maretia anomala 

Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 52; pl. 4, figs. 1-4. 

Comparison of Duncan’s figures with those given by A. Agassiz for the following 
species causes one to disagree with Duncan’s statement that the Australian fossil’s 
resemblance to the following species is “perfect with the exception of the partial 
and extremely small fasciole.’ The differences in form, tuberculation, shape of 

anterior petals, and position of mouth are all conspicuous. Duncan’s description of 
a supposed fasciole is brief and unsatisfactory. If a peripetalous fasciole is really 
present, the fossil cannot be referred to the genus Maretia. The only locality Duncan 
or Tate (1891) gives for Maretia anomala is the mouth of the Sherbrooke River, but 
Chapman (zn litt.) says that the fossil occurs in the “Upper Oligocene of South 
Australia” and the “Lower Miocene of Victoria.” 

Maretia ovata 

Spatangus ovatus Leske, 1778. Add. ad Klein, p. 188. 
Maretia ovata Hamann, 1904. Bronn’s Klass. Ord. Thierreichs, vol. 2, pt. 3, bk. 4, p. 1397. 
Maretia planulata A. Agassiz, 1873. Rev. ech., pt. 3, p. 570; pl. 190, figs. 7-12. 

Widely distributed in the Indo-Pacific region from Zanzibar to the Fiji Islands, 
this attractive spatangoid occurs on the Australian coast from Cooktown southward 
to Port Jackson. As it is not known from the Torres Strait region or west thereof, 
it is a typical case of an echinoderm which has reached Australia around the 
eastern end of New Guinea. It shows considerable diversity in color (see H. L. 
Clark, 1925, p. 227) and is often almost handsome. Fully grown specimens are 
60-70 mm. long. It is apparently gregarious and local, for the Barrier Reef Expedi- 
tion found it very common at the Low Isles and northward, the “Alert” took many 
specimens at Flinders Island, and Paradice found it common near Port Denison, 

yet in all the Australian collections I have made or examined there has never been 
even one specimen, save those from the Barrier Reef Expedition. Melbourne Ward 
has, however, sent specimens to the Museum of Comparative Zoology from Lindeman 
Island, near Mackay, where he reports it as common. 

Maretia peloria 

H. L. Clark, 1916. “Endeavour” rept., p. 121; pl. 44, figs. 1-3. 

Although this large and well marked species was fully described and figured 
when named, Lambert (in Lambert and Thiéry, 1924, p. 458) lists it as “espéce 
provisoire établie sur un pédicellaire.” Apparently he ignored my original account 
of the species and assumed that it rested on my brief reference to the remarkable 
globiferous pedicellariae, figured in H. L. Clark, 1917 (p. 248; pl. 146, fig. 25). No 
further material has been reported since that collected by the “Endeavour.” 
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BREYNIA 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 12. 

Genotype: Spatangus crux-andreae Lamarck, 1816, vol. 3, p. 31 = Spatangus 
australasiae Leach, 1815, p. 68. 

Although there are supposed to be 2 species in this genus, the northern one, from 
the Andaman Islands, is still little known, and the type is now well recognized 
as the typical spatangoid of Australia. 

Breynia australasiae 

Spatangus australasiae Leach, 1815. Zool. misc., vol. 2, fig. 68. 
Breynia australasiae Gray, 1855. Cat. Recent Ech. Brit. Mus., p. 46. 

A. Agassiz, 1873. Rev. ech., pt. 3, p. 578; pl. 152, figs. 7-9. 

From Lord Howe Island on the southeast to the Abrolhos Islands on the west, 

this is the common and characteristic spatangoid of tropical Australia. On the 
mainland coast, it does not seem to reach Port Jackson; indeed, I can find no record 

from south of Port Denison. Tenison-Woods, however (1878), says “Cape York 
to Port Jackson.” On the west coast, it is sometimes found on Fremantle Beach, 

but apparently the Abrolhos Islands are the southern limit for the living animals. 

long occur. In these large specimens the width of the test is 0.82—0.86 length; the 
tty! reaches the maximum size at Lord Howe Island, where specimens 110-116 mm. 

l 

sx 
height, o.40—-0.48. There is great diversity of color, the fundamental shade being 
gray or light brown. In young specimens, red and purple occur (see H. L. Clark, 
1925, p. 228; 1938, p. 438). 

LOVENIA 

Agassiz and Desor, 1847. Ann. sci. nat., Zool., ser. 3, vol. 8, p. 1o. 

Genotype: Lovenia hystrix Agassiz and Desor, 1847, p. 11 = Spatangus elongatus 
Gray, 1845, p. 436. 

Although based on a Recent and well marked species, this genus now includes 
about as many Tertiary as living forms. In Australia there is 1 very well marked and 
common fossil species and apparently 2 living forms on the tropical coasts. These 3 
species are to be distinguished thus: 

KEY To THE SPECIES OF LOVENIA 

A. Periproctal region markedly sunken into posterior end of test; test 
broad and flat, its width exceeding 0.75 length: 

Test highest at or anterior to apical system; 6—10 large pore pairs on 

adn sicle OF guloaimell jollaseyone INGSSTNE. .occccooccescascocuncocvosuess elongata 
Test highest back of apical system; only 4 or 5 large pore pairs on 

AGN See OF sulsamall pllaginene REGGE. . cso ocoseuscugevavcvocvaven camarota 
AA. Periproctal region little or not at all sunken; test wide and flat; extinct........ forbesi 

Lovenia elongata 

Spatangus elongatus Gray, 1845. Eyre’s Jour. Expl. Australia, vol. 1, p. 436; pl. 6, figs. 2-25. 
Lovenia elongata Gray, 1851. Ann. Mag. Nat. Hist., ser. 2, vol. 7, p. 131. 
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An Indian Ocean species, this Lovenia occurs on the northern coast of Australia 
from Broome to Lindeman Island, near Mackay, Queensland. It ranges from South 

Africa to Aden and eastward to Misaki, Japan. Large specimens are 85-90 mm. in 
length. The long spines are often handsomely banded with purple and yellow, and 
red-violet or even brick-red coloring occurs in some cases. The colors are brightest 
in young specimens, and full-grown adults may be simply light brown or gray. 

Lovenia camarota 

H. L. Clark, 1917. Mem. Mus. Comp. Zoil., vol. 46, no. 2, p. 253; pl. 161, figs. 1-2. 

This is an endemic species of tropical Australia, ranging only from Holothuria 
Bank, 34 fms., eastward to Torres Strait, 10 fms. The known specimens were taken 
by either the “Alert” or the “Challenger.” All are relatively small, the holotype being 
only 53 mm. long. The colors are light gray or brown, with the primary spines 
unbanded. 

*Lovenia forbesi 

Spatangus forbes: Tenison-Woods, 1862. Geol. Obs., p. 75; fig. 
Lovenia forbes: Duncan, 1877. Quart. Jour. Geol. Soc. London, vol. 33, p. 59; pl. 4, 

figs. 5-8. | 

This is one of the commonest fossils in the Tertiary rocks of southern Australia. 
Tate (1891, p. 278) says: “Generally distributed; in polyzoal limestone and cal- 
ciferous sandstone formations of Eocene age in South Australia, Victoria and 
Tasmania.” Most specimens are 30-40 mm. long, with the width 0.80—0.90 as much. 
The largest specimen in the Museum of Comparative Zoology is 45 x 38 X17 mm., 
but another of the same width is only 38 mm. long. At the other extreme is a 
specimen 31 mm. long but only 25 mm. wide. 

ECHINOCARDIUM 

Gray, 1825. Ann. Philos., vol. 26, p. 430. 

Genotype: Spatangus pusillus Leske, 1778, p. 166 = Echinus cordatus Pennant, 

1777) P- 58. 
Some 25 or more species are now referable to this specialized group, but only 8 

are living forms and only 1 occurs in Australia. 

Echinocardium cordatum 

Echinus cordatus Pennant, 1777. Brit. zool., vol. 4, p. 69. 
Echinocardium cordatus Gray, 1848. Brit. rad., p. 6. 

A. Agassiz, 1872a. Rev. ech., pt. 2, p. 349; pl. 20, figs. 5-7. 
Echinocardium australe Gray, 1851. Ann. Mag. Nat. Hist., ser. 2, vol. 7, p. 131. 

This well-nigh cosmopolitan sea urchin is abundant on the western and southern 
coasts of Australia in shallow water (7—10 fms.). It is reported also from Tasmania, 
Port Jackson, and Flinders Island, Queensland, not to mention New Zealand. As 

noted in H. L. Clark, 1925 (p. 233), the specimens from the southern hemisphere 
attain only about half the size of those from Great Britain, rarely exceeding 45 mm. 

in length. 



HOLOTHURIOIDEA * 

The holothurians, often called sea cucumbers or by less elegant names, differ 

so much from the other classes of echinoderms, in their body form and texture, 

that the average person finds it hard to believe they are really closely related to 

sea stars or sea urchins. A few species are bright-colored or have some beauty 

of form, but the great majority are dull-colored and unattractive and some are 

undoubtedly repulsive. They are nevertheless an interesting group and amply 

repay observation and study. They are a common feature of marine life on the 

coasts of Australia, more particularly in the tropics, but owing to the absence 

of anything like a shell or firm skeleton, they are usually ignored by the average 

collector. For the same reason, they are ill adapted for preservation as fossils, 

and only one extinct species is yet known from Australia. In both Europe and 

America, micropaleontologists have discovered and figured a considerable num- 

ber of calcareous spicules of varied form which can be referred with some 

accuracy to certain genera of holothurians, but only one observation of this sort 

has as yet been made in Australia (see Chiridota ingens, p. 458). 

The holothurians are the least-known class of echinoderms, the difficulties in 

the way of preserving them well in museums, and the notable unattractiveness 

of the preserved specimens, being serious handicaps. As a result, it is probable 

that more undescribed species remain to be discovered than in any other class 

of the phylum. In Australia, the littoral forms are now pretty well known, so 

that the percentage of Australian holothurians to the whole number of known 

species is about as high as in the echini. But the total number of known species 

is undoubtedly nearer the number of existing species among echini than among 

holothurians. 

The classification of holothurians is still unsatisfactory in all details. Though 

the 5 orders commonly recognized are fairly well defined and almost uni- 

versally accepted, their subdivision is not yet agreed upon. The calcareous ring 

around the esophagus and the calcareous particles in the body wall afford char- 

acters of great importance for distinguishing species and even genera, but they 

are subject to growth changes and senescence, not to mention considerable indi- 

vidual diversity, probably associated with differences in the sea water or other 

environmental factors. The appendages, both tentacles and those of the body 

wall (pedicels and papillae), are subject to marked changes in form and often 

in number with increasing maturity and again with senescence. As all the 

appendages and the body wall itself are capable of extraordinary extension and 

1Jn the preparation of this section of the present volume, I am under great obligations to 

Dr. Elisabeth Deichmann, whose exceptional knowledge of the class has been freely drawn upon 

to help solve the numerous problems presented. I extend to her herewith my sincerest thanks. 

383 
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contraction, preserved specimens show a great deal of diversity in size and form, 

even though in life they may have been of very similar appearance. 

The holothurians are the only echinoderms which have any direct economic 

value, barring a few echini whose gonads are used, when fresh, for food in 

several widely separated areas. The injury done by sea stars to oyster beds in 

the northern hemisphere is on the other side of the ledger. Long ago the 

Chinese, and possibly other Orientals, discovered that palatable and perhaps 

nourishing soups could be made from the body wall of many of the larger 

species of holothurians, when properly prepared. This preparation consists in 

eviscerating and briefly boiling the animals, then spreading them open and 

smoking them over a wood fire (mangrove preferred) for 24 hours or until they 

are thoroughly dry. They are then quite hard, the better grades being as hard 

as, and much like, dry glue. For an account of the Torres Strait industry and 

trafic in these smoked holothurians, known to the trade as “béche-de-mer” or 

“trepang” (a Malay name), see H. L. Clark, 1921, pages 156-158. When we 

were in Torres Strait in 1913, the traffic with China in béche-de-mer was flourish- 

ing, and many thousands of pounds were exported annually from Thursday 

Island, the best grades bringing as much as three shillings a pound. The first 

World War seriously hurt this traffic, but subsequently the Chinese demand 

exhausted the supply that was easily accessible in the Torres Strait region, and 

there is little doubt that the traffic can only be restored to its former importance 

by governmental action and careful supervision. | 

In their habits and habitats, holothurians show less diversity than the more 

active brittle stars and sea stars. They are more like the echini, which are 

equally sluggish. The largest holothurians, which may be nearly a meter long 

(and extensile beyond that), and (in less extensile forms) 100-125 mm. in 

transverse diameter, live more or less exposed on the sea bottom, particularly 

on open areas near or among rocks and coral heads. Smaller species also live 

in the open, especially on eelgrass areas or among rock fragments. Still smaller 

forms, and some species 150 mm. long, live under rock fragments or among 

dead coral, often burying themselves deep in the sand and withdrawing out 

of sight when disturbed. A few of the small species live on horny corals or in 

sponges, sometimes in great numbers, but most of the species under 50 mm. 

long live buried in the sand or mud, and some are extremely difficult to collect. 

Various small species, less than 35 mm. long, live closely appressed to the lower 

surface of rock fragments or large dead shells, and others live concealed in 

patches of coralline algae. Some of these latter may be quite gregarious. Elon- 

gated, slender forms with very thin body walls often live like worms in tubes in 

the mud or sand, and a number of larger but very thin-walled species live 

buried in soft mud. The colors are mostly brown or gray of some shade, or 

white, sometimes with bright red or bright yellow areas or markings. Some 
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species, however, are handsomely colored, usually with shades of red or yellow 

or both. Mottled, blotched, and variegated forms are common, but unicolored 

species are not rare. Some are so dark as to appear quite black; others are very 

dark green or purple. The tentacles are frequently in contrast with the body 

color, as black where the body is for the most part brown, or cream-colored 

when the animal itself is black. 

The 4 orders of holothurians occurring in Australia are represented by 158 

species, grouped in only 41 genera of 8 families. ‘The classification is based on 

the character of the tentacles, the number and arrangement of the appendages, 

and the body form. There are also important internal structural differences 

which, though less convenient for a key, are of fundamental importance. Within 

the orders, the families are based on body form and characters of various internal 

organs. Genera are based for the most part on the tentacles, pedicels, papillae, 

and external details, but the calcareous ring and the spicules are also important. 

Species are distinguishable for the most part only by the microscopic calcareous 

particles in the body wall. As a consequence, identification is almost hopeless 

if the specimen has been killed or preserved in a fluid at all acid. Formalin not 

only damages the calcareous particles, but tends to swell and distort the tissues. 

It should never be used as a killing agent or preservative for holothurians. 

KEY TO THE ORDERS OF HOLOTHURIOIDEA 

A. Pedicels and papillae present: 

Mentaclesmdendriticwnetnactonpmusclesmpnesentnn yr) aera eee Dendrochirota 

Tentacles peltate or peltato-digitate; retractor muscles wanting....... Aspidochirota 

AA. Pedicels and papillae wanting: 

Body relatively short and plump, usually with an evident caudal 

(OANAtS MEQOITAMONNY WREES [OMEISME, ooo ob oko dob odocoebusvoseoneuoos cee Molpadonia 

Body slender, usually elongated, often vermiform; no respiratory 

BRASS nb 6 Sisisein WBS woe Mee Semen La IRC OGL NG Apoda 

Order DENDROCHIROTA 

This order includes more Australian holothurians than any of the others, but 
the Aspidochirota are a close second. Indeed, in the Torres Strait region there are 
twice as many aspidochirotes as dendrochirotes, and at Lord Howe Island only one 
dendrochirote was found. But at Broome there were 28 dendrochirotes and only 10 
aspidochirotes, and farther southwest there were 10 and 4 respectively. Obviously 
the dendrochirotes are strikingly predominant in Western Australia. The species 
of this order are easily grouped in 2 families, distinguished by the body form. No 
doubt a more extended knowledge will justify the recognition of additional families. 

Body more or less cylindrical, not flattened ventrally into a creeping sole... .. Cucumariidae 
Body broad, flattened, ventral surface a well defined, thin-walled creeping 

SOS “Gs o-0 0 a'o gio Sid wi elem ao COMER Gi Ai ee esRn Lele 1t Psolidae 
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Family CUCUMARIIDAE 

Nearly all dendrochirotes are grouped in this family, but we are only beginning 
to understand their interrelationships, and it is quite possible that at least 2 families 
are confused here, perhaps more. The Australian species are now arranged in 17 
genera, but the lines between them are not too clear, and young individuals are 
often hard to place. The number of tentacles seems to be the most obvious 
character and may well serve as the starting point for a key to the genera. 

KEY TO THE GENERA OF CUCUMARIIDAE 

A. Tentacles 10: 

B. Pedicels (or papillae) confined to ambulacra, at least on ventral 
surface: 

C. Dorsal appendages mostly developed as pedicels; at least ven- 

trally, pedicels may be confined to ambulacra: 

Body not elongated and more or less curved, not pentagonal, 

mor Gnergacl iim sovrin looky Walle, .occccccaccocvcvvceescaaces Cucumaria 
Body elongated, curved, pentagonal, encased in firm body 

Wiad rh te Eee hc a old as PA eet Ue RE ee a Leptopentacta 

CC. Dorsal appendages mostly developed as papillae or tubercles 

(sometimes wanting); pedicels on ventral ambulacra: 

Body wall more or less rigid, with calcareous deposits............. Pentacta 

Body wall with little calcareous matter; body short and stout 

iToUae2 6 15 J Con A nary IRE Mer Rey acne etait fatal asa t Gs Jee Pseudocolochirus 

BB. Pedicels or papillae not confined to ambulacra, at least on ventral 

surface: 
D. Body wall firm with crowded deposits, without conspicuous 

papillae or tubercles save for a series of large, pointed 

tubercles along each side; pedicels very numerous all over 

Brey) hee sets hres cy he dee Me A Sasha A Ok 2 nae A pentacta 

DD. Not as above: 

E. Body wall hard with crowded deposits, covered all over with 

numerous rounded, hard, white calcareous tubercles, 

Gacln jramrorawacl ly A foeebGal, . 0005 0accsecccnc ccc cc vc ene Acolochirus 

EE. Not as above: 

F. Body quadrangular; pedicels crowded ventrally; double 

series of tubercles and many pedicels dorsally; body 

wall not hard with crowded deposits, but with small 
tables having 2 rods in spire, and disk with few 
Derforatio nsw esha ek yeaa ere eae ee Pentathyone 

FF. Not as above: 

G. Calcareous ring of 10 distinct loosely united pieces 

with no posterior prolongations; no calcareous 
Panticlesm nylociyswalllle es wn ee ees ee ieee Orbithyone 

GG. Not as above: ; 

Calcareous particles usually not abundant, con- 

sisting of stout cruciform plates and more or 
less numerous minute rosettes, with or without 

Sléndenirods tye a4 by se eee eee eh Nas mh ae Staurothyone 

Not vasa boviea pied a Oana i hails neue cent ah 2 tena leet ean ar Thyone 
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AA. Tentacles more than 10, usually 20: 
H. Pedicels confined to ambulacra in youth, but tending with growth 

to extend into interambulacra: 
IX, Paollae im clorsall tintanrachiie ao eMAClES. ...5caccccdaadovonce Actinocucumis 

KK. No papillae in dorsal interradii; usually more than 20 tentacles 
in adults: 

L. Chief calcareous particles big lenticular plates covered with 

WON SOK C70) SOLON DOVES eT i fa oe a A Discucumaria 
LL. No such plates: 

Chief calcareous particles slender acicular rods, sharp at 
OMe Gnel, Wile ane! josmtorm~irac! AE CUA. 6505655000090 Pseudocucumis 

Chief calcareous particles more or less developed tables... .. Mensamaria 
HH. Pedicels more or less distributed over whole body: 

M. Calcareous particles more or less abundant in body wall: 
Calcareous particles tables, more or less incomplete or re- 

duced, though stout, with or without rosettes............ Phyllophorus 

Calcareous particles rods, more or less enlarged and either 
perforate or spinous at one end; tables may also be 
FOPREIETANE: Sy id is: WO a Ainge A Sam a eee Ro tee eet a Lea Urodemas 

MM. Calcareous particles in body wall practically wanting............. Lipotrapeza 

CUCUMARIA 

de Blainville, 1830. Dict. sci. nat., vol. 60, pp. 173, 176. 

Genotype: Holothuria pentactes Gmelin, 1791, p. 3139. 

Scores of species have been placed in this genus, and many suggestions have been 
made toward segregating them in smaller groups, but no really serious and careful 
study has yet been made of the heterogeneous assemblage. It is world-wide in its 
distribution, but is represented in Australia by only about half a dozen species, of 
which 4 are found on the southern coasts and 2 in the tropics. All but 1 are small, 
50-60 mm. or less in length. All are dull-colored, but 1 or 2 show an interesting 
contrast between the ambulacra and the interambulacral spaces. The 6 species may 
be distinguished by characteristic calcareous deposits in the body wall. Ekman 
(1918, p. 42) gives figures (pl. 4, fig. 35) of calcareous particles from a small 
holothurian which he calls “Cucumaria sp. juv.” This is quite as likely a young 
Thyone, as it is only 8 mm. long. 

KEY TO THE SPECIES OF CUCUMARIA 

A. Chief spicules in form of tables: 

B. Tables with 10-12 holes in base and only 2 short rods for spire.......... mirabilis 

BB. Tables with long, narrow base with few holes, and high, tapering, 
2-pointed spire: 

Accessory spicules irregular plates with 8-10 holes of unequal size........ striata 

Accessory spicules regular, elliptical or more or less circular plates 

Win alsowt 4, Inoles OF COMGCIAIIE SVS. oo odccacseesrcr00see4oasve: bicolor 
AA. Chief spicules not in form of tables: 

Spiculesmelllipsordalletramessonsimoothwcunyedorodsheme meee een ee nnn: sempert 

Spicules delicate, spinous baskets overlying thick perforated plates... .squamatoides 
Spicules flat, rather delicate perforated plates, of diverse sizes, few 

QING MSCATECHe Case tn ein Mn abapu caine Neuen EN tan pele ooh en yee a be adela 
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Cucumaria mirabilis 

Théel, 1886. “Challenger” Hol., p. 61; pl. 9, figs. 5a-f. 

This little holothurian was described from a single specimen, 12 mm. long, taken 
at Cebu, Philippine Islands, in 100 fms., and confirmed by a second specimen from 
Port Jackson, New South Wales, 6-15 fms., in which the length was only a trifle 
more. The “Thetis” took 2 specimens from off Cape Three Points, New South 
Wales, in 41-50 fms. No data were published in connection with the “Thetis” 
specimens, presumably because they threw no new light on the species. Deichmann 
thinks the species is invalid, based on young Thyones. 

Cucumaria striata 

Joshua and Creed, 1915. Trans. Roy. Soc. S. Australia, vol. 39, p. 18; pl. 3, figs. 2a-d. 

The 2 specimens on which this species is based were collected in 1888 in the 
Great Australian Bight by W. J. Howard, and are in the South Australian Museum. 
They are about 25 mm. long and 12 mm. in diameter. The interradial areas are 
smoky black, and the ambulacra dirty white. No additional specimens have as yet 
been taken. The resemblance to the following species in color is notable, but the 
calcareous particles are obviously different. The improbability that the same species 
occurs in the Bight and in King Sound is so great, it would be unwise to treat 
striata as a synonym of bicolor. Deichmann thinks the former may be identical 
with Pseudocucumis intercedens Lampert. Though this is possible, it does not 
seem to me probable. 

Cucumaria bicolor 

Bell, 18872. Proc. Zool. Soc. London, p. 532; pl. 45, fig. 2. 

The 2 specimens on which this species is based are said to be from King Sound, 
Western Australia. They were 36 X20 mm. and 25 X12. The interambulacra were 
chocolate or black, the ambulacra quite white. The calcareous particles were rela- 
tively few, but if Bell’s figures are to be trusted they were different from those of 
striata. 

Cucumaria semperi 

Bell, 1884. “Alert” rept., p. 147; pl. 9, fig. A. 

This species was originally described from Port Denison, Queensland, and from 

Torres Strait. Vaney (1912) records it without comment from the Aru Islands. 
It is not a typical Cucumaria, but might well be made the type of a distinct genus. 
It proves to be common at Broome, where it grows to be 45-50 mm. long. In some 
individuals the body curves upward at each end, but this is not the rule. Most of 
our specimens were dredged in about 7 fms., but some were found in shallow 
water, and the largest was in a tide pool, above low-water mark. Small specimens 
are light brown or whitish with tentacles and pedicels purplish, but large specimens 
are dull flesh red or reddish white with long pedicels dusky or purplish black. 
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Cucumaria squamatoides, nom. nov. 

Cucumaria squamata Joshua and Creed, 1915. Trans. Roy. Soc. S. Australia, vol. 39, p. 17 
(non Ludwig, 1808, p. 27). 

Deichmann has given me the following notes on this species, to which I fully 
subscribe: “From what we know about the restricted distribution of the majority 
of the cucumariids, one can be almost positive that Joshua and Creed have erred in 
referring a single specimen from Encounter Bay, South Australia, to Ludwig’s 
species from Kerguelen. We must assume that the specimen which Joshua and 
Creed examined agrees at least roughly with Ludwig’s description and that such a 
holothurian does occur in South Australia, but critical study would undoubtedly 
reveal very definite differences from Ludwig’s species. As the Australian writers 
give no hint as to the size, color, or general character of their specimen, it remains 

for some future investigator to point out the real differences between this type, 
which is presumably in the South Australian Museum, and the description and 
figures of squamata.” 

Cucumaria adela,! nom. nov. 

Cucumaria japonica Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 6, 
p. 39; pl. 4, figs. 32-34 (Non Semper, 1868, p. 236). 

Deichmann has called my attention to the fact that this holothurian, 97 mm. long 
and exceptionally stout, collected by Mjoberg 45 miles southwest of Cape Jaubert, 
Western Australia, in 11 fms., cannot be properly referred to Semper’s Japanese 
species, but almost surely represents an undescribed form. As Ekman has given a 
full description and several figures, no further account need be given here, but a 
new name is of course necessary, and is herewith suggested. 

LEPTOPENTACTA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 453. 

Genotype: Leptopentacta grisea H. L. Clark, 1938, p. 453. 

This is a small group of possibly half a dozen species occurring in the East Indian 
region, 1 of which is a member of the Australian fauna. They are easily dis- 
tinguished by the slender, pentagonal, more or less curved form, with its firm body 
wall. 

Leptopentacta grisea 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 453; fig. 37. 

This is one of the most easily recognized of the holothurians occurring at Broome. 
It was not taken elsewhere, presumably because no other mud flat was so diligently 
searched as the one around the jetty in Roebuck Bay. Full-grown specimens are 
75 mm. in length and 7 or 8 mm. in diameter. They are notably inert, and no 
movements were ever noted. The color is the same as that of the sandy mud in 
which they live: gray, with the ventral side of the middle of the body white or 

1 G@5nXos = uncertain, since the status of this species is doubtful. 
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whitish. The animal is so rigidly curved that the mouth and anus are at the surface 
of the mud at the same time, and apparently are but very slightly contractile, save 
to close the openings. 

PENTACTA 

Goldfuss, 1820. Handbuch der Zool., pt. 1, p. 177. 

Genotype: Actinia doliolum Pallas, 1766, p. 152. 

This is a characteristic group of holothurians, widely distributed and ill defined, 
long recognized under the later name Colochirus. It is particularly characteristic of 
the tropical coasts of Australia, and more than a dozen species have been recorded 
from the continent. Ekman (1918) has given a careful account of the material 
brought back from northwestern Australia by Mjoberg in 1913, listing 8 species, 
all from shallow water, 45 miles southwest of Cape Jaubert, which is about 80 miles 
southwest of Broome. One of his 8 species (also taken at Broome) is now assigned 
to Pseudocolochirus, and 2 others are described as new. During my two visits to 
Broome, we collected scores of Pentactas and examined many more, but there did 
not seem to be more than 4 species living in the region. One of the most common 
is tuberculosa, which Erwe (1913) records from Port Hedland and Shark Bay, 
but Ekman does not include it among the species from Cape Jaubert. Evidently 
Ekman’s and my identifications are not consistent, and this fact illustrates how 
imperfect our knowledge is of the specific characters and limits in the genus. After 
prolonged study, it seems best to remove 2 species from the Australian list, making 
each the type of a new genus, since they are very different and cannot be treated 
as Pentactas without making the definition of the genus too vague and unsatisfactory. 
There remain, however, 11 nominal Pentactas, and the making of an accurate, 

reliable key is a hopeless task. The following is offered merely as a starting point 
from which a satisfactory arrangement may ultimately be worked out. Meanwhile, 
reference to the descriptions and figures of Selenka, Semper, Théel, Ekman, and 

Erwe will be necessary. 

KrY To THE SPECIES OF PENTACTA 

(Note: In this key, australis appears twice) 

A. Conspicuous dorsal papillae, at least along angles of more or less 

quadrangular body: 
B. Dorsal papillae in more or less evident longitudinal series on 

ambulacra: 

C. Pedicels numerous (4-8 longitudinal series) in each ventral 

ambulacrum: 
Dorsolateralupapillacwlongwandiataperin camer eae quadrangularis 
Dorsolateralmpapillaemsionceci Glo vinta eee ee jagoru 

CC. Pedicels in only 1-3 series in each ventral ambulacrum: 

Calcareous “baskets” in skin, of 1 kind, about 0.06 mm. across...... australis 

Baskets of 2 sorts, smaller about 0.05 mm. across, larger about 

(oh(0le fag 001.00 CaM aan An PRR ERE Nee ROL RW TOR ALORS AER te eM iti Gee a aca minuta 

BB. Dorsal papillae irregularly scattered on both ambulacra and inter- 

ambulacra: 

ID, \Weny large, Ineanny, icicle gooeroncls itn GR, ....c0ccc0eecvecs robustoides 
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DD. No such bodies present: 
E. Small baskets shallow or reduced to plates, but with knobs of 

more or less considerable size: 
Baskets stout, nearly as wide as long, with large knobs............ crassa 

Baskets rather delicate, often much longer than wide, 

even Tecinesc! to jollates, writin SamAlll INMOOS,,.0c0c0ccocccecees robusta 
EE. Small baskets deep and without knobs: 

Large flattened, reticulate, spheroidal or ellipsoidal bodies 
(OPCS Baha tie oo AP ete ad A A A a cucumis 

INogsuchabodiesaprescnt: yar pace ire iunarad ea ci ile Ney tuberculosa 
AA. No conspicuous dorsal papillae: 

och Clomgaliccl, StOOlN, ADEN POSHSMOAY. ..¢0sccceccevsbecccnacccvceace dispar 
Body quadrangular, sides and back uneven and lumpy.................. trimorpha 
Dechy Guachameulare, moe wneyem ava! INTRON. oo c.0 cdc scsctoccevvcetcoccee australis 

Pentacta quadrangularis 

Colochirus quadrangularis Troschel, 1846. Arch. f. Naturgesch., vol. 12, no. 1, p. 64 (NON 
Holothuria quadrangularis Lesson, 1830, p. 90). 

Colochirus coeruleus Semper, 1868. Holothurien, p. 59; pl. 11, fig. 1 (colored); pl. 13, 
fig. 18. 

Pentacta coerulea H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, p. 227. 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 449; pl. 16, fig. 4 (colored). 

Ekman (1918) pointed out that Lesson’s quadrangularis is an aspidote holothurian 
and hence could not be a Colochirus, but he ignored or overlooked Troschel’s 
(1846) recognition of that fact and his deliberate use of the same name for a 
Colochirus. Misled by Ekman, I (1932) adopted Semper’s name, coerulea, for 
this common dendrochirote holothurian, which should of course bear the appropriate 
name Troschel gave it. A Holothuria quadrangularis does not invalidate a 
Colochirus quadrangularis. 

This is one of the commonest holothurians of northwestern Australia, ranging 
south on the west coast to Albany. East of long. 125° E. it seems to be rare, but 
the Great Barrier Reef Expedition found it on the Queensland coast, and it is 

difficult to account for its apparent absence at the Murray Islands and in Torres 
Strait. It is well known from the East Indies. Large specimens exceed 100 mm. in 
length, the width and height of the more or less quadrangular body being one-fifth 
or even one-fourth as much. The diversity of color is great, and many individuals 
are very handsome; compare Semper’s and my colored figures. An extreme case 
of bright red coloring was found at Broome, and as the brilliant shade was 
associated with certain peculiarities of form and tuberculation, it seemed desirable 
to regard it as a namable variety; accordingly it was designated in H. L. Clark, 
1938 (p. 451; pl. 16, fig. 5, colored) as Pentacta coerulea var. rubra, which should 
be designated henceforth as Pentacta quadrangularis var. rubra. 

Pentacta jagorii 

Colochirus jagori Semper, 1868. Holothurien, p. 60. 
Pentacta jagoru H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, p. 228. 

The inclusion of this dubious species in the Australian fauna on the basis of a 
single small specimen collected by the Great Barrier Reef Expedition is necessary, 
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but until adequate material is obtained, it is very doubtful whether jagorii is a valid 
species, and whether the Barrier Reef specimen is jagoriiZ. In my discussion of 
the Australian specimen, I assert that Théel’s opinion that jagorii is identical with 
quadrangularis does not seem “probable,” but I do not designate clearly a single 
feature by which the two may be distinguished. The character of the dorsolateral 
papillae is doubtless subject to much individual diversity. 

Pentacta australis 

Colochirus australis Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 88. 

Colochirus doliolum Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 351; pl. 5, 
figs. 1a—b. 

Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 6, p. 29; pl. 2, figs. 2, 3; 
pls wties 2022. 

Pentacta australis H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, p. 220. 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 445. 

This is a very common holothurian on many parts of the Australian coast, and 
may apparently be expected anywhere, though it has not yet been taken at Lord 
Howe Island, the Murray Islands, or Darwin. Typical specimens are 50-65 mm. 
long when adult, and are usually gray of some shade. The dorsal papillae may be 
very inconspicuous, especially in small specimens; hence the occurrence of australis 
twice in the key (p. 390). For a detailed discussion, see H. L. Clark, 1938, pages 

AAT A449: 

Pentacta minuta 

Colochirus minutus Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 89; pl. 6, 

fig. 16. 
Erwe, 1913. Fauna Siidwest-Australiens, vol. 4, p. 356; pl. 5, figs. 4a-d. 

Pentacta minuta H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, p. 229. 

This species, of which described specimens range from 20 to 70 mm., is very 
imperfectly known. The type locality is Bowen, Queensland, and the Great Barrier 
Reef Expedition took it at two of their dredging stations. Ekman (1918) does not 
list it, but Erwe (1913) reports it, surprisingly enough, from Albany, Western 
Australia. I have not met with it at any of my collecting stations. Its validity as a 
species and its relationships within the genus cannot be determined without critical 
study of much more and better material. 

Pentacta robustoides 

Ekman, 1918. K. svenska Vetensk.Akad. Handl., vol. 58, no. 6, p. 18; pl. 1, figs. 5, 6; 

pl. 3, figs. 10-12. 

Ekman reports 4 specimens, 37-72 mm. long, taken by Mjoberg, in 18 fms., 45 
miles west-southwest of Cape Jaubert, Western Australia.. His account and figures 

are detailed, but the validity of the species needs verification by additional material. 
None of the scores of Pentactas taken at Broome have as yet been identified as 
robustoides, but many specimens have not had the calcareous particles critically 
examined. They are apparently guadrangularis, crassa, or tuberculosa, when not the 
obviously different australis. 



ANNOTATED LIST: HOLOTHURIOIDEA 393 

Pentacta crassa 

Colochirus crassus Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 6, p. 6; 
pl. 1, figs. 1-4; pl. 3, figs. 1-7. 

Pentacta crassa H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 451; pl. 16, fig. 1 
(colored). 

This is the largest of the Pentactas found on the northwest coast, reaching a length 
of 145 mm. It is not very common; Mjoberg collected 4 specimens and we took 
only 8. The dull coloration, gray becoming more or less salmon red ventrally, makes 
the very inert animal inconspicuous. No specimens have yet been reported outside 
the Broome region. 

Pentacta robusta 

Colochirus robustus Ostergren, 1898a. Zool. Anz., vol. 21, no. 552, p. 134. 
Colochirus squamatus Sluiter, 1901. “Siboga” Hol., p. ror; pl. 8, fig. 3, no. 6. 

Colochirus robustus Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 6, 

p 14; pl. 3; figs: 8) 9. 

It is with no little hesitation that I include this Pentacta in the Australian fauna. 
Only my respect for Ekman’s work induces me to accept his identification of a 
holothurian from southwest of Cape Jaubert with Ostergren’s species from Korea. 
His belief that Sluiter’s East Indian species is the same as Ostergren’s is also hard 
for me to accept. The Cape Jaubert specimen, which is 51 mm. long, may be 
identical with Sluiter’s from the East Indies, but even this needs verification. 

Pentacta cucumis 

Colochirus cucumis Semper, 1868. Holothurien, p. 58; pl. 13, fig. 17; pl. 14, fig. 16. 
Pentacta cucumis H. L. Clark, 1921. Ech. Torres Strait, p. 171. 

Sluiter (1894) identified one of the holothurians collected by Semon in Torres 
Strait as cucumis, and I (1932) have called a specimen collected by the Great 
Barrier Reef Expedition at their station 16 by the same name. On this very uncertain 
basis, the species is here included in the fauna of Australia. 

\ 

Pentacta tuberculosa 

Holothuria tuberculosa Quoy and Gaimard, 1833. Voy. “Astrolabe,” vol. 4, p. 131. 
Colochirus tuberculosus Semper, 1868. Holothurien, p. 239. 
Colochirus anceps Semper, 1868. Holothurien, p. 57; pl. 12, fig. 1 (colored). 
Pentacta tuberculosus H. L. Clark, 1921. Ech. Torres Strait, p. 171. 
Pentacta tuberculosa H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, p. 230. 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 452; pl. 16, fig. 2 (colored). 

This is one of the commonest species of the genus, ranging from southern Japan 
throughout the East Indian region to Port Jackson, New South Wales. On the 
tropical coasts of Australia, it is found from northern Queensland westward to 
Shark Bay. It is one of the common holothurians at Broome, occurring with P. 
crassa around the timbers of the jetty, but easily distinguished by its bright red and 
yellow colors. Full-grown specimens exceed 100 mm. in length. It is odd that 
Ekman (1918) did not find tuberculosa among the holothurians collected southwest 
of Cape Jaubert by Mjoberg, where 7 species of Pentacta were taken. 
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Pentacta dispar 

Colochirus dispar Lampert, 1889. “Gazelle” Hol., p. 820. 

Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 6, p. 32; pl. 3, fig. 25; 
Ol, Ay 104%. DO 

Lampert’s material consisted of 3 specimens, 42-50 mm. long, from Mermaid 
Strait on the northwestern coast of Australia. Ekman had a single specimen 45 mm. 
long from southwest of Cape Jaubert, some 300 miles east of Mermaid Strait. No 
further specimens have been reported. Possibly dispar is only a form of australis. 

Pentacta trimorpha 

lal, IL, Clad, nopir, 1800, Womes Suan, jo w7is ol. 27, miss, w=3. 

This species rests on a single small specimen, only ro mm. long, taken at the 
Murray Islands in 1913. The color in life was purplish brown, the tentacles much 
darker. The calcareous particles seem to be distinctive, but of course a single 
specimen proves nothing. 

PSEUDOCOLOCHIRUS 

Pearson, 1910. Proc. Zool. Soc. London, p. 172. 

Genotype: Colochirus violaceus Théel, 1886, p. 78. 

So few holothurians referable to this genus have yet been taken, and their 
distribution is so scattered, it is by no means certain whether there are 4 species 
as now listed, or only 2. There is no doubt, however, that 1 occurs on the north- 

western coast of Australia. 

Pseudocolochirus axiologus 

Colochirus axiologus H. L. Clark, 1914.: Rec. W. Australian Mus., vol. 1, p. 171; pl. 25. 

Pseudocolochirus axiologus H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 456. 

The types of this extraordinary holothurian were taken at Port Hedland, Western 
Australia, and are in the Perth Museum, but additional material taken by Mjoberg 
at Cape Jaubert and Broome and carefully described by Ekman (1918, p. 26; pl. 2, 
fig. 1; pl. 3, figs. 16-19) contributed much to our knowledge. In 1932, 3 additional 
specimens, 1 of which was a huge adult, were taken at Pender Bay, northeast of 
Broome, and the following year Bardwell took 3 specimens still farther east, at 
Augustus Island. Owing to the peculiar shape of the animal, the length along the 
mid-ventral ambulacrum is 2.5—3 times the length of the mid-dorsal interam- 
bulacrum. In life the largest specimen was 125 mm. dorsally, but 325 mm. ventrally. 
Preservation in alcohol, however, caused a shrinkage to 75 and 150 mm. respectively. 
The coloring in life is surprisingly bright for a holothurian: yellow, blue (on 
interambulacra), and bright red (on ambulacra). The tentacles are white, brown, 
and orange. Preserved specimens are rose-purple, dull purplish gray, violet, reddish, 
or yellowish buff, giving little indication of the brilliant colors of the living animal. - 
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APENTACTA, gen. nov. 

Body form intermediate between Pentacta and Thyone, resembling the former 

in the 5 oral valves, but lacking the firm body wall with its 3 characteristic layers 
of calcareous deposits and its tendency to a quadrangular form. The resemblance 
to Thyone is in the pliable body wall, with numerous pedicels all over the body, 
not in longitudinal series. From both genera, Apentacta differs in the presence of 

a longitudinal series of 3-7 or more conical, more or less calcareous processes on 
each side of the body. 

Genotype: Holothuria spinosa Quoy and Gaimard, 1833, p. 118. 

In order that the line between Pentacta and Thyone may be definitely drawn, the 

curious, endemic holothurian discovered by the “Astrolabe” at Port Jackson must 
be placed in a genus by itself. Monotypic genera are often a nuisance, but 
certainly cannot always be avoided. 

Apentacta spinosa 

’ Holothuria spinosa Quoy and Gaimard, 1833. Voy. “Astrolabe,” vol. 4, p. 118; Zoophytes, 

pl. 7, figs. 1-10. 
Colochirus spinosus Selenka, 1868. Ztschr. f. wissensch. Zool., vol. 18, p. 117. 

Théel, 1886. “Challenger” Hol., p. 76; pl. 6, fig. 12; pl. 14, figs. 3, 4. 
Stereoderma validum Bell, 1884. “Alert” rept., p. 150; pl. 9, figs. Ea-f. 

This interesting holothurian is well known from Port Jackson and the neighbor- 
ing coast to the north, but does not seem to have been taken elsewhere in Australia, 
save for Joshua’s report (1914) of 5 specimens in the National Museum of 
Melbourne, supposed to be from “Victorian waters.” In 1915, Joshua kindly 
presented to the Museum of Comparative Zoology a small holothurian taken at 
Point Cooke, Victoria, which he had labeled Colochirus spinosus. As it is only 
12 mm. long, and strongly contracted, its identity is very doubtful. Bell reports his 
Stereoderma validum as from “China” and from “between Balls Head and Goat 
Island.” It will be an interesting fact if the species is really confined to the vicinity 
of Port Jackson. It is a small form, 50-80 mm. long, and the color, as shown by 
Quoy and Gaimard, is dull gray (beneath?) and reddish. 

ACOLOCHIRUS, gen. nov. 

Body elongate, quadrangular, with 5 oral valves at anterior end. Body wall hard, 
leathery, almost inflexible (in preserved specimens), covered with numerous small, 
rounded, white, hard, calcareous protuberances, each penetrated by a minute retractile 
pedicel. Ventral pedicels not in defined series, except on mid-ventral radius. 

Genotype: Colochirus challengeri ‘Théel, 1886, p. 80. 

As in the case of Apentacta, it has been necessary to establish a separate genus 
for this peculiar holothurian, in order to give definite limits to Pentacta and Thyone. 
It is endemic in tropical Australia and has no near allies. 

26 
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Acolochirus challengeri 

Colochirus challenger: Théel, 1886. “Challenger” Hol., p. 80; pl. 6, fig. 11; pl. 14, figs. 1, 2. 

Although Théel considered this holothurian nearly related to the preceding 
(spinosus), the differences are so obvious and striking, they can hardly be denied. 
The “Challenger” took 3 specimens in 8 fms. in Torres Strait, and the “Siboga” 
took 1 large specimen in 31 fms. near the Aru Islands. Preserved specimens are 
dark brownish gray with lighter bands along the ambulacra. The size is notably 
large, 150 mm. from mouth to anus. 

PENTATHYONE 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 458. 

Genotype: Thyone mirabilis Ludwig, 1874, p. 93. 

This is a monotypic genus also, but very different from either of the preceding, 
as the body wall contains relatively little calcareous matter. 

Pentathyone mirabilis 

Thyone mirabilis Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 93; pl. 6, fig. 18. 
Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 362; pl. 5, fig. 8. 

Cucumaria areolata Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no. 6, p. 35. 
Pentathyone mirabilis H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 459; pl. 16, 

fig. 3 (colored). 

This well marked species is common on the tropical coast of Australia from Port 
Curtis, Queensland to Shark Bay, Western Australia. In life, large specimens 
exceed 100 mm. in length, but they are only 60-80 mm. when preserved. There is 
very great diversity of color, but adults are commonly brown of some shade, with 
the tips of the papillae bright red. For more details see H. L. Clark, 1938, pages 
458—461. 

ORBITHYONE 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 473. 

Genotype: Orbithyone megapodia H. L. Clark, 1938, p. 473. 

Still another monotypic genus is this, and based on a single specimen. But the 
characters are so well marked, it would be too bad to include the specimen in any 
known species or genus. 

Orbithyone megapodia 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 473 (not figured). 

The single specimen on which this species is based was collected at Broome, on 
a muddy bottom in 5-7 fms., in June 1932. It is only about 15 mm. long and 7 mm. 
in diameter. The pedicels are very large and numerous, with large end plates, but 
there are no supporting rods, nor are there calcareous particles in the body wall. 
On the other hand, the tentacles are richly supplied with rods both large and small. 
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STAUROTHYONE 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 474. 

Genotype: Staurothyone distincta H. L. Clark, 1938, p. 475. 

Five species are referred to this genus, of which 3 are from Australia. A fourth 
(Thyone sargassi Lampert) is known only from a single specimen, found floating 
in Sargassum, off northwestern Australia just outside the artificial limits of this 
work. As material in the genus is scanty and widely scattered, there is no certainty 
that more than 3 species exist. The Australian forms are distinguished by their 
calcareous particles, thus: 

KEY TO THE SPECIES OF STAUROTHYONE 

A. Cruciform particles longer than wide, terminal branches not rounded 

at tips: 

Cruciform particles with no vertical thorns rising from surface; 
associated with numerous slender rods and rosettes............... imconspicua 

Cruciform particles with vertical thorns rising near corners; not 
assoomes, Win Slender mock, loll MOSSES MOTE. cb s0000ceroero00000066 vercol 

AA. Cruciform bodies large, as wide as long, terminal branches rounded 
EAE, (ROK © 5 ccc lito Sangha estes ee la a oh AB AL LU UR SRR distincta 

Staurothyone inconspicua 

Cucumaria inconspicua Bell, 1887. Proc. Zool. Soc. London, p. 532; pl. 45, fig. 3. 
Joshuayeno nA pL rOcm Oy ASOCMVICLOLIassnES mhV0l-n2 7.5 WaT an DAS. 

Staurothyone inconspicua H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 475. 

Bell’s specimens, averaging 17X6 mm., came from Port Phillip Heads, Victoria, 
but Joshua (1914) reports numerous specimens from Flinders. The following year 
he and Creed reported 3 specimens in the South Australian Museum taken by Verco, 
presumably in St. Vincent Gulf. Joshua thinks the species is very close to the 
Chilean species Cucumaria parva Ludwig, but the latter does not seem to be a 
Staurothyone. It is nevertheless interesting to note that both species have a brood- 
sheltering habit. Joshua refers to znconspicua as “little,” but he gives no information 
as to size, color, or structure. Bell’s account of the calcareous ring is vague and 
unsatisfactory; the word “fine” occurring in it is probably a misprint for “five.” 
Apparently, however, it is the ring of a Staurothyone. Thanks to Joshua’s generous 
kindness, there are specimens of inconspicua in the Museum of Comparative Zoology, 
and dissection of one shows that the calcareous ring is similar to that of Staurothyone 
distincta. 

Staurothyone vercoi 

Thyone vercoi Joshua and Creed, 1915. Trans. Roy. Soc. S. Australia, vol. 39, p. 19; 
Ol, By wen, Dawg fol, 2 inves, tA 

Only a single specimen of this perplexing form is known. It was collected by 
Verco and hence probably came from St. Vincent Gulf. It is 36 mm. long, thickly 
covered with pedicels not arranged in rows, but perhaps less numerous dorsally. The 
calcareous ring is stout, the radial pieces prolonged posteriorly. The tentacles are 
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ro in number, the dorsal 2% times as long as the ventral. The calcareous particles 
are minute cruciform bodies with small vertical spines, and a few rosettes. Numerous 
“digitiform bodies” crowded full of rosettes are dependent on the inner surface of 
the anterior part of the pharynx. These may be pathological. Thanks to the kind- 
ness of Joshua, beautifully prepared slides, one showing the cruciform bodies, and 
one, several of the pharyngeal appendages, are in the Museum of Comparative 
Zoology collection. They leave little room for doubt as to the validity of the species, 
but it is probably not a Staurothyone. Deichmann thinks it is identical with 
Lipotrapeza vestiens. 

Staurothyone distincta 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 475; figs. 44a—c. 

Although only 2 specimens of this holothurian were taken, its distinctiveness is 
outstanding. The smaller specimen was 25 mm. long, the larger 40. The latter had 
evident anal teeth; in the former they were not visibly developed. In the smaller 
specimen the tips of the pedicels are dark brown, in marked contrast with the gray- 
brown body wall, but in the larger the tips are yellowish brown, in very little contrast 
with the body color. Both specimens were taken at Broome in 1932. 

THYONE 

Oken, 1815. Lehrb. Naturgesch., pt. 3, p. 351. 

Genotype: Holothuria fusus O. F. Miller, 1776, p. 232. 

This is a large and heterogeneous group badly in need of a careful revision. Its 
representatives occur in all parts of the world, with rather more than a dozen in 
Australia. As a rule, they live on muddy or sandy bottoms, but some species are 
associated with rocks or corals. The species are for the most part small, in only a 
few cases exceeding 100 mm. in length. The color ranges from white to almost 
black but is never notable in any way. The Australian forms show considerable 
diversity, but the validity of some is still open to question. At present, they are 
distinguishable as follows: 

KEY TO THE SPECIES OF THYONE 

A. Calcareous particles more or less abundant in body wall: 
B. Calcareous particles very numerous, skin crowded with very small 

plates, mostly smooth and flat with 2-30 perforations, but some 
Ghickal prickhyaranrG awath Outs Chto rato 01S eats ieee perissa 

BB. Calcareous particles not as above: 
C. Calcareous ring with more or less elongated and jointed pos- 

terior prolongations on radial pieces: 
D. Calcareous particles more or less well formed tables: 

E. Tables with 4 large, symmetrically placed perforations 
in disk, and spire of 2 vertical rods: 

Disk of tables about as wide as long, usually with 4 
small holes alternating with the large ones........... papuensis 

Disk about twice as long as wide, without supple- 
mentary>;perforations, «3mm a eee eee ee micra 
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EE. Tables usually with more than 4 perforations in oblong, 
elliptical, or roughly circular, more or less irregular 

disk: 
F. Tables with oblong or squarish disks with 6-10 small 

perforations, stout spire with spiny, oblong top, 
and conspicuous half-ring on lower surface............ axiologa 

FF. Tables not as above: 
G. Tables with roughly circular disk, with 20-30 

STOVE TOTOTINS bs. oxaeae sides nah sae seh eee Mera an ar perforata 
GG. Tables stout, with more or less elongated oval or 

elliptical disks with 5-15 holes; radial pieces 

of calcareous ring with short, abruptly tapered 
OMUSIOT [OMONOMGATOING 2 ocgvecccca00s90670590000005 grisea 

GGG. Tables with irregularly oval or triangular disks 
with 6-12 perforations; radial pieces of cal- 
careous ring with long, slender posterior 
prolongations: 

Wwionte, writdn joachedls Great COOP. ..50060550c0000005000% alba 
Deep ppuiplishwolackwmwithmwinitespedicclsner me rer ane nigra 

DD. Calcareous particles not tables, but knobbed buttons: 
Buttons very numerous, with many knobs on one side 

and often with vertical half-circle or arch on one side 
ORDO ER eRe Te Re Oe Cre maces eee 5 ener AEE buccalis 

Buttons not crowded, with fewer knobs and no arch............ minuta 

CC. Calcareous ring stout, with relatively short projections on radial 
pieces: 

Calcareous particles stout tables or plates with spiny projec- 
EOMSMHOTIZOM tally Aederrow mre Pwr eA he MUS cn i ee ek ye sluiteri 

Calcareous particles knobbed buttons and delicate baskets .......... gazellae 
AA. No calcareous particles in body wall, but terminal plates in pedicels............ okent 

Thyone perissa 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 471; fig. 43. 

The holotype is as yet the only recorded specimen of this remarkable Thyone. In 
life it was undoubtedly well over 100 mm. in length. The color was yellowish 
white with the numerous pedicels brown-black in sharp contrast. It was collected 
by a diver from “a hole in a rock,” off Cape Villaret, Western Australia, in 5 fms. 
Deichmann thinks it is probably a Phyllophorus, and in that case identical with 
P. magnus Ludwig. 

Thyone papuensis 

Thyone fusus var. papuensis Théel, 1886. “Challenger” Hol., p. 92; pl. 7, fig. 1. 
Thyone castanea Lampert, 1889. “Gazelle” Hol., p. 836. 
Thyone papuensis H. L. Clark, 1921. Ech. Torres Strait, p. 167. 

The “Challenger” took a single specimen in Torres Strait in 8 fms. The “Gazelle” 
took 3 specimens in Mermaid Strait, Western Australia, in 2-3 fms. The Great 
Barrier Reef Expedition took 3 specimens in the Low Isles region on the Queensland 
coast, 1 of which when extended was 100 mm. long. At Broome, we obtained 8 
specimens, from 12 to 75 mm. in length. Apparently, this Thyone may be expected 
anywhere on the tropical coasts of Australia where local conditions are suitable, but 
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it is obviously not abundant, or possibly its chief habitats are such that it is not 
easily taken. The color ranges from yellowish brown to dull brown. 

Thyone micra 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 468; fig. 41. 

This little Thyone was collected in 5—7 fms. on sandy mud at Pearl Shoal near 
Broome, and farther southward near or in Lagrange Bay. Only 9 specimens were 
taken, all less than 20 mm. in length. They were pale brown, often with 5 darker 
longitudinal lines which may indicate the interambulacra. The larger tentacles are 
blackish brown, much darker than the yellowish-brown small pair. All tentacles 
have minute white spots on the inner surface, due to accumulations of calcareous 
rosettes. 

Thyone axiologa 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 465; fig. 39. 

A single specimen of this well marked species was taken at Broome in 1929. In 
1932, we looked for it in vain. It was found clinging to the under side of a rock 
near low-water mark at Entrance Point. It is 35 mm. long, the spindle-shaped body 
8 mm. in diameter near the middle. The color is light gray, with yellowish tentacles, 
and many pedicels faintly red or rust color at tip. 

Thyone perforata 

Jal, Ik, Clas, rogH, Sei, igo, Gent Ierener Iker lxgorasl, WOL A, D. 2228 WIE, 1B, 

Like several other Thyones in the Australian list, this species is based on a single 
specimen. The calcareous tables are very distinctive, but as the unique holotype is 
less than 20 mm. long, it is probably immature, and the tables in the adult may be 
quite different. At station XII, in “Penguin Channel, 10-15% fms., rock and 
shell gravel, mud on edges of pit,” this little holothurian was taken by the Barrier 
Reef Expedition. The color is light gray with dark brown tentacles. 

Thyone grisea 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 467; fig. 4o. 

This is a fairly common holothurian at Broome and southwestward along the » 
coast. In habitat and habits it is much like dbuccalis, and the two are associated on 

the jetty flat at Broome. Full-grown specimens of grisea exceed 50 mm. in length. 
The color is gray-brown, ranging from light to dark; some individuals are a dull 
purplish, others more of a red-brown. The tentacles are commonly darker than the 
body wall. 

Thyone alba 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 464; fig. 38. 

This species rests on a single specimen, 21 mm. long, taken in sandy mud on the 
jetty flat at Broome, near normal low-water mark, in August 1929. Repeated efforts 
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during the following month and in 1932 failed to find another specimen. In life, 
it was “pure white, rather Cucumaria-like, long pedicels.” It is now white, with 
pedicels cream color and posterior tip of the body grayish. 

Thyone nigra 

Joshua and Creed, 1915. Trans. Roy. Soc. S. Australia, vol. 39, p. 20; pl. 3, figs. 3, 4. 

This species also rests on a single specimen, taken by Verco, presumably in 
St. Vincent Gulf, South Australia, and now in the South Australian Museum. The 

describers say nothing as to the size of the animal, but it must be very small, for 
they say that the Polian vessel, 3 mm. long, is “very large in proportion to the size 
of the animal.” The calcareous ring is notable and probably a good species character. 

Thyone buccalis 

Stimpson, 1855. Proc. Acad. Nat. Sci. Philadelphia, vol. 7, p. 386. 
Stolus sacellus Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 355; pl. 20, figs. 115, 

116. 
Thyone rigida Semper, 1868. Holothurien, p. 66; pl. 13, fig. 23. 
Stereoderma murray Bell, 1883. Proc. Zool. Soc. London, p. 61; pl. 15, fig. 6. 

Thyone sacellus Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 360. 

With a distribution ranging from Delagoa Bay to Aden on the west and from 
Port Jackson to Japan on the east, this is one of the commonest holothurians of the 

Indian Ocean. It occurs on the tropical coasts of Australia from Shark Bay to 
Queensland and south even to Port Jackson. At Broome it is one of the holothurians 

most abundant on the jetty mud flat, especially in the soft mud around groups of 
partially buried rocks. Commonly 75-90 mm. long, it sometimes reaches 110 mm. 
The color ranges from bright yellow-brown, red-brown, or seal brown to purplish 
black, with the tentacles much darker, often nearly black. 

One specimen, collected on the jetty flat at Broome, was so conspicuously different 
from all the others seen that it was supposed to be a different species, but critical 
study showed it to be different only in coloration. It was pure white with light 
brown tentacles. It is perhaps simply an albino, but for convenience of reference it 
seemed best to call it var. pallida, and it has been described and discussed under 
that name (H. L. Clark, 1938, p. 462). The preserved specimen is still a clear 
cream white. 

Thyone minuta 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 470; fig. 42. 

This curious little holothurian, usually less than 30 mm. long, is locally very 
common at Broome but seems to be wanting from many apparently just as suitable 
places. It occurs in great numbers on the inner side of Pearl Shoal, where there are 
many dead shells on a sandy-mud bottom; a habitat it shares with the much rarer 
T. micra. The color is white with more or less numerous minute blotches and spots 
of some shade of brown. When these are few, the color appears white; when they 

are abundant, the general effect is light brown. 
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Thyone sluiteri 

Lampert, 1889. “Gazelle” Hol., p. 838; pl. 24, figs. ga—c. 

Lampert was unwilling to open the unique holotype in order to count and 
examine the tentacles, so he indicated the genus with a question mark, and until 
more material is available the status of this interesting holothurian must remain 
obscure. Deichmann thinks it is a Phyllophorus and probably identical with Bell’s 
P. proteus. The holotype, taken in Mermaid Strait, northwestern Australia, was 
only 25 mm. long. 

Thyone gazellae 

Colochirus gazellae Lampert, 1889. “Gazelle” Hol., p. 823; pl. 24, figs. 5a—c. 

Sluiter, r901. “Siboga” Hol., p. 98; pl. 2, fig. 4 (colored). 

The Museum of Comparative Zoology has 3 of the “Gazelle” specimens and 2 
collected by the “Siboga,” and I am obliged to disagree with my European colleagues 
as to the generic position of this holothurian. As is well shown by Sluiter’s colored 
figure, the general appearance is surely that of a Thyone and not at all that of a 
true Pentacta (= Colochirus). Moreover, the calcareous particles in the relatively 
flaccid body wall are obviously not those of Pentacta. The 5 oral valves are an 
indication of a Pentacta relationship, but there are Thyones in which such valves 
are indicated if not fully formed. 

Both the “Gazelle” and the “Siboga” took large numbers of specimens, but only 
at a single station each: the “Gazelle,” in Mermaid Strait in 2.5—7.5 fms.; the 
“Siboga,” on the east coast of Sumbawa in 20 fms. Obviously this holothurian is 
local and gregarious. It grows to a length of 80 mm., and its brilliant vermilion-red 
coloring is very striking. 

Thyone okeni 

Bell, ake, “UNISAE” IEE, JO. WHOS fol @, inysz, INL 

This is an endemic holothurian of obvious rarity, easily recognized by the absence 
of calcareous particles from the body wall, though end plates are present in the 
numerous pedicels. Bell’s types are supposed to have been taken in Port Jackson, 
but no other report of the species has come from there. The only other known 
specimen of okeni is the one taken near Thursday Island, by the Carnegie Expedition 
to Torres Strait in 1913 (see H. L. Clark, 1921, p. 167). This individual was 
brownish in life, the pedicels with a reddish tint. Bell says his specimens were 62 
and 85 mm. long and very dark brown. 

ACTINOCUCUMIS 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 91. 

Genotype: Actinocucumis typica Ludwig, 1874, p. 91. 

This genus was monotypic when established; a second species was added by Bell 
in 1884 but not generally accepted as valid. Ludwig’s material was from Bowen, 
Queensland, Bell’s from Albany Island, Torres Strait. Pearson (1903) added a 
third species from Ceylon, but as it is based on a defective specimen only 15 mm. 
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long, it cannot be accepted as an Actinocucumis at all. That the genus has been 
reported from several places along the southern and southeastern Asiatic coast is 
beyond question, nevertheless it is notable that the “Siboga” took but 2 small 
specimens in the East Indies, and the “Investigator” failed to obtain any in Indian 
seas. Even if it is not endemic in Australia, there is no doubt that the tropical 
coasts of that continent are the real home of Actinocucumis. Apparently 4 species 
occur there; particularly at Broome, Actinocucumis is common. A discussion of the 
occurrence, validity, and characteristics of 3 of the species will be found in H. L. 
Clark, 1938, pages 477-481. The fourth has been found as yet only on the 
Queensland coast. Material is so scanty, there is room for much difference of opinion 
as to the number of species that may wisely be recognized. Deichmann inclines to 
think there is but 1 or possibly 2 species, whereas I am disposed to recognize 4, and 
I offer the following tentative key to these: 

KEY TO THE SPECIES OF ACTINOCUCUMIS 

A. Large, 75-135 mm. long when adult; pedicels rather short and thick, 
especially dorsally, few and short around anus; supporting tables 
in pedicels stout; no delicate biperforate plates in skin: 

B. Color brown with reddish tinge, not darker on interambulacra; 
small, imperfect pedicels numerous dorsally, but relatively few 
arounGdsanussaconn-shapeduspiculessabundanta arene re typicus 

BB. Color white or whitish, or purplish gray, often darkest on inter- 
ambulacra; small, imperfect pedicels not numerous dorsally: 

Color tending to purplish gray, darkest on interambulacra; 
pedicels numerous around anus; body wall firm but not 
GAGS ACORM-AMAYNSG! /OMIMBICIES WHEN), 55 200000b000050000c00000000008 difficilis 

Color nearly or quite white; pedicels few around anus; body 
wall more or less rigid; no truly acorn-shaped particles. .... quinquangularis 

AA. Small, 50-80 mm. long; pedicels long and slender, even dorsally and 
particularly so around anus; supporting rods in pedicels few and 
slender; delicate biperforate plates common, particularly in and 
MCATAMDCCICE Smee at Mian et Gee nt RnR EN EOL eR MON ts ar Ae oh longipedes 

Actinocucumis typicus + 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 91; pl. 7, fig. 24. 

The largest specimen taken of this species was 175 mm. long in life, but is only 
135 mm. in its preserved condition (in alcohol). Unlike all the other specimens 
seen, it was dull purplish in color, not the normal walnut brown. Although the 
range of typicus is from Bowen, Queensland, to Shark Bay, Western Australia, it 
is not so common in the Broome district as the following species, and was never 
collected living near low-water mark. The records from Karachi, Amoy, and other 

Asiatic points need confirmation. 

Actinocucumis difficilis 

Bell, nea, aioe” EDL, fo. WAS fol, @, inne, Cy 

Bell does not say how many specimens he had, but only that they came from 
Albany Island, which is at the southeastern entrance to Torres Strait. No later 

1 Ludwig used the feminine form, typica, but cucumis is a masculine noun. 
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writer has considered Bell’s species valid, but at Broome it is apparently common 
and definitely different from typicus. It may reach a length of 100 mm. in life, 
but is usually smaller. Although it was occasionally taken at extreme low-water 
mark, most specimens were dredged in 5—7 fms. 

Actinocucumis quinquangularis 

Pseudocucumis quinquangularis Sluiter, 1901. “Siboga” Hol., p. 108; pl. 6, figs. ga-f. 
Engel, 1933. Meém. Mus. roy. hist. nat. Belgique, hors sér., vol. 3, fasc. 13, p. 13; 

figs. 13, 14. 

The status of this species is open to serious question. If Engel’s identification and 
figures are correct, as seems probable, then “quinquangularis” is better placed in 
Actinocucumis than in Pseudocucumis, as the spicules indicate. ‘Two large specimens 
from Lindeman Island, Queensland, collected by Melbourne Ward and presented 
by him to the Museum of Comparative Zoology, have very similar spicules and 
might be considered adults of Sluiter’s species, but Deichmann thinks them an 
unnamed form. They are about 100 mm. in length, nearly pure white in color, and 
the pedicels are pretty uniformly scattered over the body as in Phyllophorus. But 
the spicules are like Actinocucumis, and for the present these specimens may be 
associated with that genus. 

Actinocucumis longipedes 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 480; fig. 45. 

This species, known as yet only from the Broome region, was taken when dredg- 
ing in 5—7 fms., off Roebuck Bay or along the neighboring coast. It is smaller than 
either of the preceding, usually 50-70 mm. in length. The color is commonly deep 
purplish brown or brownish purple, with the tentacles very dark, sometimes almost 
black. The long pedicels are the distinguishing character. 

DISCUCUMARIA, gen. nov. 

Genotype: Cucumaria africana Semper, 1868, p. 53. 

No other holothurian having been found with the big, rough, lenticular plates 
so characteristic of africana, it is necessary to recognize a monotypic genus for that 
species. 

Discucumaria africana 

Cucumaria africana Semper, 1868. Holothurien, p. 53. 
Pseudocucumis théeli Ludwig, 1887. Sitzungsber. K. preuss. Akad. Wissensch., vol. 54, 

p. 1236; pl. 15, figs. 12-16. 
Pseudocucumtis africana Ludwig, 1888. Zool. Jahrb., Abt. syst., vol. 3, p. 815. 

This is a widely distributed little holothurian, dull purplish or nearly black in 
life, becoming brown or even yellowish brown in alcohol. It rarely exceeds 50 mm. 
in length, and alcoholic specimens are much less. The large, rough plates in the 
skin (well figured by Ludwig) are very distinctive and can easily be seen with a 
hand lens. The species has a wide range, from the east coast of Africa to southern 
Japan and the East Indies. On the tropical coasts of Australia it is found from 
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Queensland to northwestern Australia. It is common at Low Isles, at the Murray 
Islands, and at Broome. The little animals live in the crevices and crannies of rocks 

and coral fragments, whence it is sometimes difficult to dislodge them. 

PSEUDOCUCUMIS 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. go. 

Genotype: Cucumaria acicula Semper, 1868, p. 54. 

It is an interesting fact that although 15 species or more have been assigned to 
this genus, not one of them has calcareous spicules in any degree like those of the 
genotype. It seems best, therefore, to consider Pseudocucumis monotypic, containing 
only Semper’s species. Deichmann considers the relationship to Urodemas of Selenka 
so close she would unite the two genera under the latter (earlier) name, but I am 
quite unable to agree to this. 

Pseudocucumis aciculus 

Cucumaria acicula Semper, 1868. Holothurien, p. 54; pl. 15, fig. 11. 
Pseudocucumis acicula Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. go. 

lal, 1; Cladk, mopar, len, Moses Simatt, tm, nog fol, no, ie, 2 (Goloreel)). 

Although its range extends from Mauritius to Fiji, this handsome holothurian 
does not seem to be common anywhere, but a number of specimens were taken at 
the Murray Islands by the Carnegie Expedition in 1913. Nowhere else in Australia 
has it yet been found, nor was it met with by the “Siboga” in the East Indies, 
although it certainly occurs in the Philippines. Semon took a specimen at Amboina 
in 1893. Large individuals when extended are 80-100 mm. in length, but contract 
to about half that size. They are normally brown-orange or orange-brown; when 
the brown pigment is excessively developed they may be nearly black, whereas if it 
is little developed they are bright orange. The tentacles are brown, more or less 
variegated with whitish. 

MENSAMARIA,} gen. nov. 

Tentacles 20 or usually more, often of diverse sizes. Pedicels more or less confined 
to ambulacra. Calcareous particles more or less abundant, including tables of some 
sort, though these may have either the disk or the spire or both more or less 
asymmetrical or irregular. 

Genotype: Pseudocucumis intercedens Lampert, 1885, p. 254. 

There is room for difference of opinion as to how many of the species supposed 
to be Pseudocucumis are congeneric with intercedens, but for the present, it seems 

best to let the 2 New Zealand species remain in this association. Probably, however, 
they will ultimately be removed, as the differences are obvious. Engel’s careful 
work (1933) is an excellent start in analyzing the group as at present known, but 
far more material is essential. 

1 Mensa = a table, in reference to the characteristic deposits. 
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KeEyY To THE SPECIES OF MENSAMARIA 

A. Tables numerous, for the most part with symmetrical circular or ellipti- 

cal bases perforated by 4 large and 4 small (alternating) holes....... bicolumnata 
AA. Tables with irregular, asymmetrical disks, often with 10 or more holes: 

Sone Ge taloles lniedn, Cowal to tkomyy Ghavencwer Ge GUI. 5. 0cccce0ccce oc ces intercedens 
Spire of tables low and often imperfect, equal to about one-half disk 

Demet sides nie Wail ea Be Te NEA IE Poor ta oe na NR Re EP thomsoni 

Mensamaria bicolumnata 

Pseudocucumis bicolumnatus Dendy and Hindle, 1907. Jour. Linn. Soc. (Zool.), vol. 30, 
Do HOO poll, wit, over, Os fol, wa, ins, WR, WA. 

The admission of this New Zealand species to the Australian fauna is due to the 
statement of Joshua and Creed (1915) that “there is an excellently preserved and 
very typical specimen” in the South Australian Museum, collected by Verco. Dendy 
and Hindle had but a single specimen, only 35 mm. long and fully contracted; the 
Australian authors did not give even the size and color of their specimen. As 
Mortensen did not meet with the species in New Zealand, it is obvious that it is a 
rare form and still very imperfectly known. 

Mensamaria intercedens 

Pseudocucumis intercedens Lampert, 1885. Seewalzen, p. 254. 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 482; pl. 16, fig. 6 (colored). 
Pseudocucumis eurystichus H. L. Clark, 1921. Ech. Torres Strait, p. 169; pl. 37, figs. 9-19. 

There is no doubt that the holothurian which I collected at Friday Island in 
Torres Strait in 1913 and called eurystichus is identical with Lampert’s species, 
based on a specimen from an unknown locality. The matter is amply discussed 
in H. L. Clark, 1938, pages 482-484. In life, this is a very handsome holothurian 
with its red and dark blue-violet coloration. Nearly all known specimens are less 
than 75 mm. long, but an adult from Broome is 115 mm. The range of the species 
is from King Sound, Western Australia, northward to Amoy, China, eastward to 

Torres Strait, and along the tropical coast of Australia to Penguin Channel and 
Direction Island, northern Queensland. 

Mensamaria thomsoni 

Cucumaria thomsoni Hutton, 1879. Trans. Proc. New Zealand Inst. (1878), vol. 11, p. 307. 
Cucumaria mutans Joshua, 1914. Proc. Roy. Soc. Victoria, n. s., vol. 27, pt. 1, p. 4; pl. 1, 

figs. 1a—d. 
Pseudocucumis thomsoni Mortensen, 1925. Vidensk. Medd., vol. 79, p. 355; figs. 38—4o. 

The right of this New Zealand species to a place in the Australian fauna is based 
on 3 relatively young specimens collected in 5 fms. in Tasmania by T. T. Flynn, 
and in go fms. in Western Australia, at the western end of the Great Australian 
Bight, by D. L. Serventy. But there can be little question that the material on - 
which Joshua based his supposedly new Cucumaria mutans is really made up of 
young and adult specimens of a Mensamaria. This might seem incredible, but 
Joshua kindly sent 4 specimens of his proposed species to the Museum of Com-_ 

¥ 
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parative Zoology, and Deichmann, noting that Joshua’s figure of the calcareous ring 
indicated a polychirote form, discovered that the specimens have 20 (+) tentacles. 
Further investigation has convinced us that the specimens are “Pseudocucumis 
thomsoni Mortensen,” which also was first described (by Hutton) as a Cucumaria. 
Joshua has given interesting information regarding size and color of both young 
and adult specimens. He says the color is at first “deep blue-black” “during life (and 
generally in alcohol),” but with increasing size this color disappears, and mature 
specimens are “nearly white.” He gives the size as “length 60 mm., greatest width, 
20 mm.” The specimens sent the M.C.Z. were scarcely half so big. Joshua says it 
“is perhaps one of our commonest holothurians—the young forms being met with 
between tide-marks in all the localities in which I have collected.” It has not yet 
been reported from east of Western Port, except in Tasmania_and New Zealand, 
but it occurs at Bunkers “Bay, southwestern Australia, and even northward to 
Cottesloe Beach, Western Australia (see H. L. Clark, 1938, p. 444). Further study 
of this holothurian in New Zealand, Victoria, and Western Australia may show that 
at least 2 and possibly 3 species are at present confused under one name. 

PHYLLOPHORUS 

Grube, 1840. Act. Ech. und Wurm. des Adriatischen, etc., p. 38. 

Genotype: Phyllophorus urna Grube, 1840, p. 39. 

This widely distributed group includes more than 30 species of varying degrees 
of validity. That it is a heterogeneous assemblage is beyond question, but Ludwig 
(1887) considered it better to include them all under one name than to attempt to 
distinguish two or more groups on the lines that had been suggested. Deichmann 
(1930) intimated that a distinction between Phyllophorus and Thyonidium might 
be made, but added that our knowledge is still too imperfect to permit such a 
division. The situation is no better today in the Indo-Pacific area, although a number 
of new species have been added. Deichmann’s (1938, 1941) important revisions 
of American species will no doubt be of assistance when adequate Oriental and 
Australian material is available. 

Seven Australian holothurians are referred to Phyllophorus, but not one is known 
from adequate material; of only 1 have a dozen specimens been taken; of 2, 6 or 7 
were available; of the others, 5 or fewer. None is based on a single specimen, but 
much of the material studied is youthful or in very poor condition. The species here 
recognized are distinguishable by their calcareous rings, and particles in the skin, 
and these suggest that at least 2 genera are represented. 

KEY TO THE SPECIES OF PHYLLOPHORUS 

A. Disk of calcareous tables in skin irregular or elongate, not approxi- 
mately circular: 

B. Disk cruciform or reduced to a bar forked at each end or quite 
irregular, usually with 4 large perforations, or so reduced only 
2 or no perforations are enclosed; stout, sharp projections on 
disk margin and sometimes on surface: 

sisal ecgaw tines init cee amen tires) tae IN NONE te Medlin. .5., Seti! hs holothurioides 
Talolles writin cenweall golxe Or WSAy WIN SeISSE GONE. 5.5 00deceoecscsunso¥es brockt 



408 THE ECHINODERM FAUNA OF AUSTRALIA 

BB. Disk of tables not so stout, elongate, with 4 symmetrical perfora- 
tions and 2 blunt points in different planes on margin, outside 

(iLel VEG) 1 Mees ae ees eM LE Ge sinter cats Hei Sa og cue os. 6 SIA o proteus 
AA. Disk of tables approximately circular, though margin may have project- 

ing angles and points: 
C. Disk symmetrical, more or less circular, with 8 marginal perfora- 

COINS AWG! FXO) fOrHOVSCHTNE [OWES on ccocccaacccvccesovceeesooesenc cebuensis 
CC. Disk more irregular, usually with marginal projections: 

D. Calcareous ring very broad; radial pieces 10 mm. high, with 
DOMSHO? ROlloMeMBOMS OMIby F WI. .oeccocsccacccvcascvec0. thyonoides 

DD. Calcareous ring not nearly so broad and stout: 
Radial pieces of ring with posterior prolongations more than 

HAMS Inciednte ore mim? (a9 B (QB) veccccoccsssccovcccvo esac: parvipedes 
Radialipiecessnotsosmuch sprolonceadm (asiontons) Meet ter nr trapezus 

Phyllophorus holothurioides 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 96; pl. 6, fig. 23. 
Ekman, 1918. K. svenska Vetensk.-Akad. Handl., vol. 58, no.’6, p. 50; pl. 2, fig. 12; 

pl. 5, figs. 47-51. 

The unique holotype of this species is from an unknown locality. Three specimens 
have been reported from the East Indies, at wide intervals. Mjoberg took 1 small 
specimen southwest of Cape Jaubert, Western Australia, and the Great Barrier Reef 

Expedition took 2 very small specimens off the coast of northern Queensland. In 
view of the small size and contracted condition of most of this material, it is open 
to serious question whether a single species is represented, or 2 or more. Obviously 
a series of adults and young from a single locality is a sine qua non in determining 
the growth changes and the reliable specific characters. Ludwig’s holotype, 75 mm. 
long, was white speckled with brown and with small irregular black blotches. 
Apparently Mjoberg’s specimen, 33 mm. long, was similar, but the Barrier Reef 
specimens, only 25 mm. long, were unicolor, one dark gray, the other light brown. 
Deichmann is satisfied that Mjoberg’s specimen is proteus Bell, and the Barrier 
Reef material also. 

Phyllophorus brocki 

Ludwig, 1888. Zool. Jahrb., Abt. syst., vol. 3, p. 813; pl. 30, figs. 21-25. 
H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 485; fig. 46. 

Only 4 specimens of brocki are known from Australia, all from Augustus Island, 
Western Australia. A full account of these in comparison with Ludwig’s and 
Sluiter’s specimens is given in H. L. Clark, 1938. This is perhaps the largest of the 
Australian species, with a length much in excess of 100 mm. The color of preserved 
specimens is brown, and the pedicels have the tips noticeably darker and the walls 
white-dotted with little heaps of calcareous rosettes. 

Phyllophorus proteus 

RAIL, isbn, UNIS” REDE, (D>, WOR (DL ©, ies, Ie, 1B” 
Fev Clark) jro2t) Ech) Dorres Strait) pa 16o: 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 488. 
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This is apparently an endemic species ranging from Port Molle, Queensland, 
northward to Torres Strait and thence westward to Darwin, Augustus Island, and 

Broome. Bell gives no hint as to the number of specimens in the “Alert” collection, 
but one of them is now in the Museum of Comparative Zoology, so it has been 
possible to compare it with the material from Darwin and Western Australia. The 
largest was one of those from Darwin, 1oo mm. long in life, about 60 mm. in 

alcohol. The brown-red color in life was “masked by dusky blotches and fine 
sprinkling.” It is now dirty white masked by very fine, irregular transverse lines 
of brown; the pale brown pedicels are whitish at base but blackish at tip. Other 
specimens are brown, dark gray, or dull purplish. 

Phyllophorus cebuensis 

Thyonidium cebuense Semper, 1868. Holothurien, p. 67; pl. 12, fig. 5 (colored); pl. 13, 
NI, DES fll, UG iokex, (oh, 

Phyllophorus cebuensis Ludwig, 1892. Bronn’s Klass. Ord. Thierreichs, vol. 2, pt. 3, 
DK ey DL BMI 

To Semper’s 3 specimens may be added 1 taken by the “Siboga” and 1 by the 
“Gier,” in the East Indies, and 1 from Dongarra, Western Australia, in the 

Museum of Comparative Zodlogy. In view of this scanty and apparently youthful 
material, the status of the species is very uncertain. There is nothing distinctive 
about Semper’s figures, but the specimen from Dongarra resembles them in all 
essentials. Nevertheless the identity is open to question. 

Phyllophorus thyonoides 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 492; fig. 48. 

The material on which this species is based was washed up on the beach at 
Cottesloe, Western Australia, in 1926, in company with large numbers of Lipo- 
trapeza vestiens. ‘There were only 5 Phyllophorus, the largest 42 mm. long. 
Their color was brown, with fragments of a much darker epidermis here and there. 
Naturally the condition of the specimens is poor, but it is reasonable to believe that 
in life this holothurian is 75-80 mm. long and nearly black. 

Phyllophorus parvipedes 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 489; fig. 47. 

Only in the vicinity of Broome has this species been taken. The 4 known speci- 
mens range from 16 to 90 mm. in length. The small ones are light gray; the smaller 
was “translucent white” in life. The larger ones are darker, the holotype being 
gray, tinted with yellowish brown, with numerous irregular blotches of red-brown 
or blackish brown; the paratype has the blotches dusky purplish. The smallest 
specimen was taken at Beagle Bay, north of Broome, in 5 fms. 

Phyllophorus trapezus 

H. L. Clark, 1932. Sci. rept. Great Barrier Reef Exped., vol. 4, p. 224; figs. 4-9. 

This species has been taken as yet only by the Barrier Reef Expedition, at the 
Low Isles, and south of Cape Kimberley, in 4 fms. The calcareous tables are very 
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characteristic, the tall, well developed spire being especially noticeable. The known 
specimens are all small, less than 50 mm. long, and it is possible that all are young. 
In that case, it might be that the adult would have the tables less regular and with 
a more or less resorbed spire. The color is a light yellowish brown in the holotype, 
darker in the other specimens. 

URODEMAS 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 352. 

Genotype: Urodemas perspicillum Selenka, 1867, p. 352. 

Although established so many years ago, this genus was not recognized by 
Ludwig or Théel, and only in the past few years has its validity been appreciated. 
It is a group of East Indian and Australian species, related closely to Phyllophorus 
but easily distinguished by the remarkable rods in the body wall. Of the 4 species 
now known, 3 have been taken in Australia, the fourth only at Hong Kong. 
Deichmann thinks that Urodemas and Pseudocucumis are identical and that the 
former name, which is some years older, should replace the latter. This seems to 
me unlikely, since the type species of the two genera are so different in general 
characters. 

KEY To THE SPECIES OF URODEMAS 

Calcareous rods minute, smooth, perforate at one end or both; in adults no 
other particles present, but in young, small tables and very irregular 
Perrorated ym) ateswal SOM PRES cin tei ee et aetna perspicillum 

Calcareous rods long, perforated at inner end but terminating distally in 
spinous knob) (...c ce cautiedyersinny oh acne ot ae parang eee aera schmeltzu 

Calcareous rods more table-like, inner end like disk with 4 perforations, 
outer end showing much diversity but often like spiked club............... hamatum 

Urodemas perspicillum 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 352; pl. 20, figs. 110, IIT. 

For the complete synonymy and discussion of this big holothurian, characteristic 
of Port Jackson and not certainly known from elsewhere, see H. L. Clark, 1938, 
page 499. Adult specimens are 150-200 mm. long, and owing to the habit of 
contracting the oral end and swelling the body greatly, they are known to the 
dredgers as “footballs.” Bell’s (1884) bare reference of holothurians from the 
Queensland coast to “Orcula perspicillum” requires confirmation. The only informa- 
tion we have as to color is Théel’s statement: “Color in alcohol, brown, lighter 

round the pedicels; ends of pedicels, black.” 

Urodemas schmeltzii 

Thyonidium schmeltzii Ludwig, 1874. Arb. Zool-Zoot. Inst. Wurzburg, vol. 2, p. 943 

pl. 6, fig. 20. 
Urodemas schmeltzi H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 501. 

Few holothurians are so easily recognized from their spicules as is this tropical 
Australian species, which ranges from Port Curtis, Queensland, to “45 miles, west 
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southwest of Cape Jaubert,” Western Australia. This westernmost record is based 
on a specimen taken by Mjoberg, misidentified by Ekman (1918) as “PAyllophorus 
hamatus Sluiter.’ Ekman seems to have overlooked schmeltzi. At Broome, this 

holothurian is common, the series we obtained ranging in length from 8 to 85 mm. 
In life, they were of course considerably larger. The color was an unreliable factor, 
as it ranged from yellow or flesh red, through brown or olive to blackish. Alcoholic 
specimens range from light brown to deep purplish brown, sometimes almost black. 
Young specimens were found under rocks and among corals near low-water mark, 
but adults were more commonly dredged in 5-7 fms. 

Urodemas hamatum 

Phyllophorus hamatus Sluiter, 1914. Contr. Fauna Indes Neerl., vol. 1, p. 17; pl. 1. 
Urodemas hamatum H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 502. 

This species is very imperfectly known, and its right to a place in the Australian 
fauna rests on a single specimen, only 15 mm. long, taken at Broome in 1932. There 
are notable differences between this specimen and those of Sluiter, but it is much 
smaller than Sluiter’s and the differences may be due only to the difference in age. 

LIPOTRAPEZA 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 494. 

Genotype: Phyllophorus vestiens Joshua, 1914, p. 5. 

For species of Phyllophorus which lack calcareous particles in the body wall (not 
including the caudal end) this genus was instituted, and 3 Australian species are 
included therein. All 3 occur on the southern coast between Bass Strait and 
Cottesloe Beach, Western Australia. Probably the New Zealand species will ul- 
timately be relegated to a genus of its own, but for the present it may remain here. 
Deichmann considers dearmatus to be a true Phyllophorus, and ventripes to be 
identical with vestiens, for which she would retain the generic name Lipotrapeza. 
The 3 nominal species here recognized are distinguishable thus: 

KEY TO THE SPECIES OF LIPOTRAPEZA 

A. Calcareous ring very high, polyplacous, with long posterior prolonga- 

GlonsmonmradialWPlEGespra ait. Hamre CaM tne MME Ea diag lO ere | ue: dearmatus 
AA. Calcareous ring not so high, stout, made up of relatively few pieces 

and with short prolongations on radial pieces: 

Pedicels abundant on middle of lower surface, much less abundant 

anteriorly and posteriorly, and nearly or quite wanting on 
romUGKGNKS OME LORIE Cay BOT Shes ale Maes ON Lali rie a ede CO tA CL a Oo eR a aD ventripes 

Pedicels very numerous all over body, with little distinction between 
dorsalgandmventralasuikaccr try) ear a nuit) he amie Nuc uamu NaS nes )E vestiens 

Lipotrapeza dearmatus 

Phyllophorus dearmatus Dendy and Hindle, 1907. Jour. Linn. Soc. (Zool.), vol. 30, p. 103; 
Dl, TL, WSL FZ OS joll, WB, toler, WHE fol, 12, soe, Bo. 

Mortensen, 1925. Vidensk. Medd., vol. 79, p. 353; figs. 36, 37. 

27 
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This New Zealand holothurian has been reported from several places on the 
coast of Victoria, but has not yet been found farther west. Although Joshua (1914) 
lists the localities of the Victorian specimens, he gives no information about them. 
The holotype was 60 mm. long and there were “red-brown” spots on the tentacles, 
but no further hint as to color is given. Mortensen studied 2 New Zealand specimens 
but gives no hint as to size or color. Obviously more information is needed before 
the best generic position of this interesting holothurian can be determined. After 
examination of the specimens received by the Museum of Comparative Zoology 
from Joshua, Deichmann thinks that these are not identical with the New Zealand 
species, but should be referred to Thyone. 

Lipotrapeza ventripes 

Phyllophorus ventripes Joshua and Creed, 1915. Trans. Roy. Soc. S. Australia, vol. 309, 
JD UO pl, D, sever, 23 fol, A, sawn 5 

Lipotrapeza ventripes H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 495. 

During his extensive collecting on the South Australian coast, Verco took 
“several” specimens of this notable holothurian, probably in St. Vincent Gulf. 
They are 502-60 mm. long, with numerous pedicels, especially crowded on the mid- 
ventral surface. The color is light brown with the pedicels whitish. The original 
description requires some modification, but there is little doubt as to the validity 
of the species. It has not yet been met with elsewhere. 

Lipotrapeza vestiens 

Phyllophorus vestiens Joshua, 1914. Proc. Roy. Soc. Victoria, n. s., vol. 27, pt. I, p. 53 
pl. 1, figs. 2a-f. 

Lipotrapeza vestiens H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 496. 

With a known range from Wynyard, Tasmania, to Cottesloe Beach, Western 

Australia, this species is the commonest member of the genus. It is also much the 
largest, some of the individuals from Western Australia being 200-240 mm. long, 
even in their present contracted condition. It is likely that in life such individuals 
would be nearly or quite a foot long. Apparently the color in life is some shade 
of brown, but it is possibly reddish or reddish brown. Preserved material, if not 
bleached, is some shade of light brown. Nothing is known as to habits or habitat, 
but since specimens are washed up on beaches in considerable numbers after a 
storm, it is probable that the animals live more or less gregariously, just below the 
surface, on muddy bottoms in relatively shallow water, 2-5 fms. In heavy storms, 
wave action would wash them out and up onto the beach. 

Family PSOLIDAE 

This is a small group of only 5 or 6 genera, of which but 3 occur in Australia. 
The Australian forms are all inconspicuous animals, mostly small (less than 25 mm. 
in length), living on the under side of rock or coral fragments, or on the inner 
surface of the valves of dead bivalve mollusks, or even on the outer side of pearl 
shell. The genera are distinguished by the number of tentacles and the presence or 
absence of pedicels on the dorsal side; but the latter character is, on account of the 
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very small size of the contracted pedicels, difficult to make out. The Australian 
species, however, are sufficiently different in general appearance or in the calcareous 
particles in the skin so that they will not be confused with one another, in life or 
when well preserved. 

Kry To THE GENERA OF PSOLIDAE 

He TETAS FTES A A eA a eA NA baad POON ee RM An ot Stolinus 

AA. Tentacles ro: 
[Drovesall SUAS WTO fORCHE!S, .ccasccoovmecocecosaoaboradvecucvedsoadc= Psolus 
iDorsall suvamace wrtdn ate lenge & teNy (MSCHETIB. 5 oo voc swosvoasadoconessacdor Psolidium 

STOLINUS 

Selenka, 1868. Ztschr. f. wissensch. Zool., vol. 18, p. r1o. 

Genotype: Stolinus cataphractus Selenka, 1868, p. 110. 

This genus is still very imperfectly known, and few specimens have been available 
for study during the past half-century. The figures published leave no room for 
doubt that the genus is warranted and easily recognized, but whether there is more 
than one species and just where they occur are still to be determined. The types 
and occasionally some other specimens are said to be from “Australia.” Erwe (1913) 
describes the largest reported individual and figures calcareous particles, but there 
was no definite locality label (only “West Australia”) with the specimen. 

Stolinus cataphractus 

Selenka, 1868. Ztschr. f. wissensch. Zool., vol. 18, p. 110; pl. 8, figs. 1, 2. 
Psolus (Hypopsolus) ambulator Bell, 1882. Proc. Zool. Soc. London, p. 648; pl. 48, 

figs. 2a—b. 
Théelia ambulatrix Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 358; pl. 5, figs. 6a—b. 

The occurrence of a specimen, supposedly from Western Australia, in the Perth 
Museum warrants including the species here. The specimen is 85 mm. long, 35 mm. 
wide, 40 mm. high anteriorly, and only 20 mm. high at the posterior end. The type 
of Bell’s species is nearly as large. It was said to be from Australia, as is supposed to 
be the case with the specimens studied by Selenka. Studer (1877) described a 
supposedly similar holothurian from Kerguelen, but it is very doubtful whether it 
is even congeneric with the Australian species. 

PSOLUS 

Oken, 1815. Lehrb. Naturgesch., pt. 3, p. 352. 

Genotype: Holothuria phantapus O. F. Miller, 1776, p. 231. 

Oken listed 3 species in his proposed genus, but Jaeger (1833) ignored one of 
these and put squamatus in a genus Cuvieria. Hence we must accept phantapus as 
the type of Psolus, although most of the species now included in the genus are 
much more like squamatus. Ultimately they will probably be called Cuvieria. It is to 
this group that the 2 Australian species belong. They are easily distinguished by 
the spicules in the sole: 
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Spicules of sole, baskets and plates with projecting teeth or knobs on margin....... minutus 
Spicules of sole, flat plates somewhat cruciform or more often with 4 sym- 

metrical perforations, and knobs distal to them on plate surface near 
deeb 24 ba ee eae ete I nem He ere ven ae cata iQ Me Eucla Uy Pav eC ol gaia e spinuliferus 

Psolus minutus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 507; figs. 51, 52. 

This tiny species, less than 10 mm. long in life, is not rare at Lord Howe Island, 
where it occurs on the under side of rock fragments near low-water mark. The 
color is pure white both in life and in alcohol, though the tentacles tend to be 
yellowish. It is probable that this little Psolus will ultimately be found on the 
coast of New South Wales or Queensland. 

Psolus spinuliferus 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 509; fig. 53. 

This species, about twice the size of the preceding, is known from a single 
specimen, 20 mm. long in life, found on the outer surface of a pearl shell off 
Eighty-Mile Beach near Broome, in 1o—12 fms., June 9, 1932. The color was pure, 
translucent white in life; now it has more of a yellowish tinge, especially at the 
ends. It is entirely different from the Lord Howe Psolus, and surprisingly like the 
European species, squamatus. 

PSOLIDIUM 

Ludwig, 1886. Zool. Jahrb., Abt. syst., vol. 2, p. 9. 

Genotype: Psolidium dorsipes Ludwig, 1886, p. 9. 

When Ludwig established this genus, it was monotypic, but a number of species 
have been transferred to it from Psolus and in the past few years half a dozen new 
species have been described. Among the latter are 2 from Australia. A third 
Australian species is listed by Joshua (1914), who considered it identical with one 
known otherwise only from the Magellanic region of South America. These 3 
species may be distinguished thus: 

KEY TO THE SPECIES OF PsoLIDIUM 

A. Relatively large, 30 mm.; color very dark gray, almost black; triradiate 
cuplikesspiculessinmepid erimaisy iy Mem aren ee eee re aie ena nigrescens 

AA. Small, under 20 mm.; color light; no triradiate cuplike spicules: 
Dorsal scales numerous, conspicuous, each bearing up to 6-8 coarse 

aenulless Sole Saeugalhy Clans. eel yocesacedaoocvess ones cena: granuliferum 
ING tiaS) AD OVS e i yeke eeu Beene THLE AUIS AC rs cae Nee aN a He eae a sp.? 

Psolidium nigrescens 

j 

wd L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 505; fig. 50. 

¥y/ j This very well marked species rests on a single specimen, 32 mm. long, very dark- 
¥ colored, taken in November 1929 at Gunnamatta Bay, Port Hacking, New South 
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Wales. It was very Psolus-like in appearance and clung closely to its rock fragment 
as Psolus does. It was not until it was critically studied in the museum that the 
numerous dorsal pedicels were noted. 

Psolidium granuliferum 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 503; fig. 40. 

Like the preceding, this species is known from a single specimen. It was taken 
in Koombana Bay, Bunbury, Western Australia, in 5—8 fms., October 26, 1929. It 
is only 15 mm. long and is light gray above, with the sole distinctly white. The 
dorsal pedicels are few and apparently rudimentary, but seem to warrant putting 
the species in Psolidium. It may, however, prove to be a young Psolus, with adults 
lacking dorsal pedicels altogether. 

Psolidium sp.? 

Cucumaria convergens Joshua, 1914, p. 6 (Non Hérouard, 1901, p. xliii). 
Psolidium convergens R. Perrier, 1904. Bull. Mus. hist. nat. Paris, vol. 10, p. 15. 

nos, AT, Sols WE, Zoal, See O, WOlb iy [Os Boe ives, IDL 13, 18 fol a, tires, DA, 

Josten, mona, Ire, Noy, Sees Viewer, M, G, Wo’ 27, jos i, fos Op 

Through the kindness of Joshua, one of the 3 psolids which he took at Flinders, 
Victoria, is now in the Museum of Comparative Zoology. It is mounted whole, in 
balsam, on a microscope slide, and measures 9 mm. long by 5 mm. wide. There is 
no reason that I can see for considering it identical with Hérouard’s species. Joshua 
seems not to have realized that the supposed discovery of so remarkable a Magellanic 
holothurian on the coast of Victoria demanded full data on the 3 specimens he 
collected. It is impossible from the mounted specimen at hand to determine any- 
thing distinctive about it, save that the pedicels are obvious and apparently occur 
dorsally as well as ventrally, thus justifying its being placed in Psolidium. But I 
am sure it is not convergens. The condition does not admit of any description 
justifying a new name. I agree with Deichmann (1941, p. 142) that convergens 
Hérouard is not a Psolidium. 

Order ASPIDOCHIROTA 

This order of holothurians is well marked by its peltate tentacles, well developed 
respiratory trees, and conspicuous pedicels (or papillae). It includes the largest 
holothurians and many of the most strikingly colored. All the forms that are of 
commercial importance belong here. Deichmann (1930) recognizes 3 families, 
which she distinguishes as follows: 

KEY TO THE FAMILIES OF ASPIDOCHIROTA 

A. Tentacle ampullae absent; “rete mirabile” usually absent and respira- 
fORVAAURC ESI RCS H MH eu se ail nics nn MPNM NUE MRUEb sc us Mia Synallactidae 

AA. Tentacle ampullae present; left respiratory tree entangled in a “rete 
mirabile”: 

Genital tubules in 2 tufts, 1 on each side of dorsal mesentery......... Stichopodidae 
Genitalitubulessinwtuttion) leftisideronlylokmesentenya wan sae Holothuriidae 
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Family SYNALLACTIDAE 

Nearly all the members of this family are deep-sea forms, many occurring only 
at depths of 2000 fathoms (or more) and very few in water less than 300 fathoms 
deep. One of the latter group has been taken off eastern Australia, and no doubt 
others will be found when more dredging is done on the continental slope. 

MESOTHURIA 

Ludwig, 1894. Mem. Mus. Comp. Zool., vol. 17, no. 3, p. 31. 

Genotype: Mesothuria multipes Ludwig, 1894, p. 31. 

Although this genus was monotypic when established, about a dozen species are 
now included in it, and one of these was met with by the Great Barrier Reef 
Expedition. 

Mesothuria parva 

Mesothuria murrayi var. parva Théel, 1886. “Challenger” Hol., p. 186; pl. 9, fig. 2; pl. 16, 

figs. 4, 5. 
Mesothuria parva Fisher, 1907. Proc. U. S. Nat. Mus., vol. 32, p. 686; pl. 71, figs. 2A—C. 

The Great Barrier Reef Expedition took 3 specimens of this holothurian at its 
station XV, 44 mile outside Cook’s Passage in 210 fms., on a bottom of clean sand 

and coral debris. They measure 55—150 mm., as alcoholic specimens, and are pale 
gray, with the tentacles darker. The species was previously known from the 
Hawaiian Islands in 192-429 fms. and from near the Admiralty Islands in 150 fms. 

Family STICHOPODIDAE 

This group consists of 4 genera, of which 1, Parastichopus, occurring on the 
coasts of Scandinavia, Japan, and California, is perhaps better placed in the preceding 
family. A second is known only from the West Indian region, but the remaining 
2 occur in Australia. They may be distinguished thus: 

Calcareous particles in skin in form of tables or at least perforated plates........ Stichopus 
Calcareous particles only innumerable, minute granules....................... Thelenota 

STICHOPUS 

Brandt, 1835. Prodr. descr. anim., p. 50. 

Genotype: Stichopus (Perideris) chloronotos Brandt, 1835, p. 50. 

Although 50 species have been named in this genus, careful revision (H. L. 
Clark, 1922) reduces the number of valid forms to about 20. Of these, 7 occur in 
Australia and make up a conspicuous feature of the holothurian fauna. They are 
found along shore and in shallow water on all the coasts of the continent and 
Tasmania also. Three of them occur in the Torres Strait region, but elsewhere it 
is unusual to find more than one. In spite of their large size, they seem to be of 
practically no value for béche-de-mer, although some individuals of the common 
variegatus are apparently included occasionally in the making of “curry fish,” one 
of the least valuable forms marketed. 
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KEY TO THE SPECIES OF STICHOPUS 

A. No buttons among calcareous deposits: 
B. Few rosettes or none among calcareous deposits, but tables present: 

C. Tables with regular spires and smooth disk margins: 

D. Spire of table more or less expanded and open at top: 
C-shaped bodies present, about 40 microns long............. chloronotus 

INGORE sshapeclmbodiestunar wy wmmnnaaan ya OM cy INA Oly. ccd aha mollis 
DD. Spire of table not expanded, but more or less conical; no 

Ceshapedebodiese ancy ey Steers: hassy arian teeny ees ck, deste as ellipes 
CC. Tables asymmetrical, with more or less deformed spires and 

OLENHESPINVMMMAL NSH wT ee it Me Ce ttn a EC way ae ludwigi 
BB. Rosettes present: 

E. Large tables with heavy, smooth, conical spires in dorsal papillae....... horrens 
EE. No large tables with conical spires: 

Color fundamentally brown, light (with or without pink or 
meal tinge) Op clams or mnomdlasl. ...ucdcscovocedcoveoesveuuas variegatus 

Color whitish gray, wisteria mauve, and pale ochre yellow. .variegatus var. 
pallidus 

VU, IBUCOMS annoMe CHICAREOWS CDOS. .oocc00cccccocvvensseeosoagscsxbenee paradoxus 

Stichopus chloronotus ? 

Stichopus (Perideris) chloronotos Brandt, 1835. Prodr. descr. anim., p. 50. 
Stichopus chloronotus Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 315; pl. 17, 

figs. 20-24; pl. 18, fig. 25. 
ui Kent, 1893. Great Barrier Reef, chromo pl. 12, fig. 3. 

H. L. Clark, 1921. Ech. Torres Strait, p. 186; pl. 18, fig. 2 (colored). 

i ” “pe Although this is a common holothurian on the Barrier Reef and is widespread in 
” the Indo-Pacific region, it does not seem to occur in Australian seas either west of 
‘ee - Torres Strait or south of Queensland. In life its dark green color is very constant 

ee Naas distinctive. It is not a large species, seldom exceeding 300 mm. 

Stichopus mollis 

Holothuria mollis Hutton, 1872. Cat. Ech. New Zealand, p. 1 
Stichopus mollis Dendy, 1897. Jour. Linn. Soc. (Zool.), vol. 26, p. 46. 

Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 387. 
Mortensen, 1925. Vidensk. Medd., vol. 79, p. 327; fig. 22. 
H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 511. 

Stichopus simulans Dendy and Hindle, 1907. Jour. Linn. Soc. (Zool.), vol. 30, p. 97. 
Stichopus simultans Erwe, 1913. Fauna Stdwest-Australiens, vol. 4, p. 388. 

Mortensen (1925) has I think shown satisfactorily that szmulans cannot be wisely 
distinguished from mollis, but must be recognized only as a form of that species, if 
at all. He says nothing as to the size of the New Zealand specimens, but in 
Tasmania, mollis reaches a length of 250 mm. For a discussion of its diversified 

f % coloring see H. L. Clark, 1938, page 311. Joshua (1914) says mollis is common in 
\b 

’ \\| 1 Whether this name ends in -us or -os seems to be a matter of opinion. Except Ludwig (1892), 

i modern writers beginning with Selenka and Semper have used -uws. Brandt used the name but 

once, and the -os in that case may be a slip of the pen or a typographical error. There is no 

obvious reason for it. 
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Port Phillip, Victoria, and Erwe (1913) records specimens from near Albany and 
from Rottnest Island, Western Australia. It is common at Hobart, Tasmania. It 

would seem, therefore, to occur from southern New Zealand (south of 44° S.) to 
Tasmania, Victoria, and southern Western Australia (south of 31°). 

Stichopus ellipes 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 514; fig. 54. 

A single perplexing holothurian taken at Broome in 1929 is the basis for this 
species, and no more specimens are yet known. It was probably less than 200 mm. 
long and 35 mm. in diameter in life. The color is brownish gray, with faint blotches 
of a darker gray on back and sides. Hundreds of minute dark (almost black) dots 
are scattered irregularly over the animal, chiefly on the dorsal side. The absence 
of C-shaped bodies and rosettes is notable, and the large tables with many (20 or 
more) perforations in the disk are very characteristic. Deichmann considers them 
juvenile tables retained. 

Stichopus ludwigi 

Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 388; pl. 8, figs. 24a-f. 

Based on 3 specimens from an unknown locality in southwestern Australia, this 
species seems to be well characterized by its calcareous particles, especially the 
tables, as shown in Erwe’s admirable figures. The types were 100-110 mm. long 
and the ground color was reddish gray, more or less spotted, blotched, and marked 
with brown or blackish. Joshua and Creed (1915) record a specimen from Verco’s 
collections in South Australian waters. It is 120 mm. long, and the color is “fawn, 
darker dorsally,” with the papillae dark brown. 

Stichopus horrens 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 316; pl. 18, figs. 27-209. 
lel IL, Old, ream, Jada, Wonses Sint, fo nz fol, wel ie, 2 (Galorecl)). 

This appears to be definitely a species of the western Pacific Islands from Hawaii 
to the Philippines and south to the Tonga Islands, Torres Strait, and Queensland 
as far south as Low Isles at least. It is fairly common at Mer and Erub under 
rocks on the reef flats. Adult specimens may be 300 mm. long, and the big tubercles 
and irregular body form give an “irregular, soft and almost repulsive” appearance. 
The coloration is usually variegated with white, gray, brown, and blackish, but in 
some cases it is more uniformly dark and then tends to be dull green of two or 
more shades. 

Stichopus variegatus 

Semper, 1868. Holothurien, p. 73; pl. 16 (colored); pl. 17 (colored); pl. 30, figs. 1, 2, 6. 

This is the largest species in the genus, with a reported length of 900 mm. and 
a diameter of 200. It is usually 300-700 mm. long and correspondingly stout. It 
shows great diversity of color, and Semper’s fine colored plates perpetuate two types, 
but neither represents an Australian form. In my reports (1921, 1938), I have 
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discussed the great diversity of color and form shown by Australian specimens. 
The range of variegatus is from Zanzibar and the Red Sea to the Caroline and 
Samoan islands, north to southern Japan and south to Lord Howe Island and 

southwestern Australia. It is not definitely known on the eastern coast of Australia, 
south of the Capricorn Islets, Queensland, nor has it yet been taken between Torres 
Strait and Augustus Island, but it occurs at the latter point and at Broome, at 
Shark Bay, and even in southwestern Australia (Erwe). 

The Szichopus of Western Australia need a careful resurvey, for it is probable 
that several distinct forms occur there. One of these has been named Stichopus 
variegatus var. pallidus (H. L. Clark, 1938, p. 514). The unique specimen on which 
this name rests was dredged in 1929 about 20 miles south of Cape Jaubert, in 5-8 
fms., and is now 135 mm. long and 30 mm. in diameter. Color notes made at the 
time of capture say that “almost equal sized patches of whitish-gray, wisteria-mauve 
and pale ochre yellow” made up the coloration of the upper surface and sides, and 
the ventral side was “semi-transparent grayish-white.” Probably more material will 
warrant separating one or more species from the northwestern and western forms 
of Stichopus here included under the broad term variegatus. 

Stichopus paradoxus 

Lampert, 1885. Seewalzen, p. 247; figs. 14, 17, 27. 

This species is based on a single specimen, 140 mm. long, in the Stuttgart 
Museum. The color is uniformly brown. Lampert’s description is apparently careful 
and detailed and indicates a very distinct species. The locality is said to be New 
Holland, but no information as to time of collection is given. No similar specimen 
has since been reported, and the specific status must necessarily be considered 
dubious. Deichmann inclines to the opinion that Lampert’s supposedly new Szichopus 
is based on a specimen of Holothuria leucospilota. Only a re-examination of the 
type in Stuttgart can settle the matter. 

THELENOTA 

Brandt, 1835. Prodr. descr. anim., p. 53. 

Genotype: Trepang ananas Jaeger, 1833, p. 24. 

This genus (see H. L. Clark, 1921, pp. 183-186) was monotypic for eighty-five 
years or more, but a second species was found at the Murray Islands in 1913, though 
not named or described until 1921. These rank as the largest known holothurians, 
although Stichopus variegatus is of nearly the same size when fully grown. Unlike 
that holothurian, these are of great value for béche-de-mer and hence are of com- 
mercial importance. The two species are utterly unlike in external characters and 
color, but agree in their internal anatomy and spicules. They are easily distinguished 
thus: 

Dorsal side with numerous big pointed or blunt papillae; general coloration 
CHADEUORO OH IORI OVATE, 56 soso ooccv one ocesaccsedecesueecuea. ananas 

Dorsal side without big papillae; not brownish orange; lower surface white 

WHildny, GroNMalsal, OSC HAS. Vig seks Ges wise AUS shea OUI eo A RAI. Mallia aan ea Pera anax 
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y\ Thelenota ananas 0 
} 

Trepang ananas Jaeger, 1833. De Hol., p. 24; pl. 3, fig. 1. ¢ P 
Holothuria (Thelenota) ananas Brandt, 1835. Prodr. descr. anim., p. 53. 
Stichopus ananas Semper, 1868. Holothurien, p. 75. ( { 

Sluiter, 1901. “Siboga” Hol., p. 30; pl. 2, fig. 1 (colored). e 
Mitsukuri, 1912. Actin. Hol., p. 150; fig. 25; pl. 1, figs. 6-8. 

Thelenota ananas H. L. Clark, 1921. Ech. Torres Strait, p. 184; pl. 18, fig. 2 (colored). 

Okinawa, Japan, is the farthest north for this huge East Indian holothurian, and 

the northern end of the Great Barrier Reef is the farthest south. It has not yet been 
found west of Java and Torres Strait, but it reaches the Marshall and Society islands 

on the east and southeast. It grows to a large size, possibly a meter in length; the 
largest recorded measurements are 750 mm. long, 115 mm. wide, and 85 mm. high. 
When prepared for market, where they are called “prickly redfish,” these huge 
individuals lose about 60 per cent or more of their biifk and are nearly black. The 
big dorsal papillae persist as hard, sharp projections; hence the qualifying adjective 
in the market name. The color in life has been well likened, by Mitsukuri, to that 
of a ripe tomato. Owing to the great demand, the supply of Thelenota in northern 
Australia has seriously diminished, but possibly the recent war will give a new lease 
on life to the fishery, as present conditions have probably completely stopped 
béche-de-mer collecting. 

Thelenota anax 

H. L. Clark, 1921. Ech. Torres Strait, p. 185; pl. 18, fig. 3) (colored). 

This remarkable holothurian has not been met with, so far as published records 
show, since its original discovery at the Murray Islands, and all that is known about 
it is recorded with the original description. Though it is superficially very different 
from the preceding species, the calcareous particles in the body wall require its being 
placed in Thelenota. 

Family HOLOTHURIIDAE 

The natural classification of this family has yet to be discovered. It is a large 
group with scores of species, but the attempts to break it up into genera have as yet 
proved unsatisfactory. The genus Actinopyga is apparently a natural group, and its 
species are easily recognized. Labidodemas is much less satisfactory, and the number 
of component species is doubtful. The rest of the family are best retained in the 
old genus Holothuria. Pearson (1913-1914) started out on the task of breaking up 
the genus, but he made little progress and his work has never been continued. 
Panning (1929-1935) attacked the problem de novo and gave promise of reaching 
some helpful conclusions, but he was diverted into a different line of work and 
his results were incomplete. Neither Pearson nor Panning had access to sufficient 
material to enable him fully to meet the problems, and it seems best to continue 
using the name Holothuria in the old wide sense until someone with access to at 
least half the named species can concentrate on the problem. 

The Australian members of this family represent all 3 genera, and these may be 
distinguished thus: 

| 
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Key To THE GENERA OF HOLOTHURIIDAE 

A. No large, conspicuous calcified anal teeth (though anal papillae may be 
calcified, and in Holothuria difficilis seem like such teeth): 

Pedicels in a double series mid-ventrally, less clearly so in lateral 
ambulacra; calcareous tables with spires terminating in 5 (or 4) 
llores, meanlhy loerivaortiall (SOM. oon cen dchwaacagnocops0eneucoco0er Labidodemas 

Pedicels not in longitudinal series, but more or less generally 

scattered, often transformed into papillae; calcareous tables not 
ASMA O VC mewn tae ten UW HEN Ve Mar eine ANT Par iM ented chal ir a Nat aha Holothuria 

AA. Five large, conspicuous calcified teeth surrounding anus................. Actinopyga 

LABIDODEMAS 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 309. 

Genotype: Labidodemas semperianum Selenka, 1867, p. 309. 

Monotypic when established, this genus still contains 1 well validated species.’ 
Semper, Ludwig, and Sluiter have each proposed another, but not one of these is 
well defined and properly validated. The type species is still very imperfectly known, 
but it has been reported twice from Australia and hence is included here. 

Labidodemas semperianum 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 309; pl. 17, figs. 1-3. 

Ranging from the Andaman Islands to Tahiti, this holothurian thas been found 
at the Murray Islands, east of Torres Strait, and at Norwest Islet, Capricorn group, 
Queensland. The Murray Island specimens were found buried in the sand under 
rock fragments. They were 200-250 mm. long and about one-tenth of that in 
diameter. The color was a delicate, transparent pink, and the papillae and pedicels 
were notably long. The preserved specimens are of course much contracted and 
quite opaque. The Norwest Islet specimen is about 85 mm. long, with diameter 
ranging from 12 to 28 mm., dull gray becoming almost black anteriorly. Neither 
the form of the calcareous tables nor the distribution of the pedicels is as distinctive 
as could be desired, but both characters warrant recognition. There is little doubt 
that the species is valid, but the status of the genus is rather dubious, and much 
more material is needed before we can be sure what its real characters are and 
what its true relationship to Holothuria is. 

HOLOTHURIA 

Linné, 1791. Syst. Nat., ed. 13, vol. 1, pt. 6, p. 3138. 

Genotype: Holothuria tubulosa Linné, 1791, p. 3138. 

In the opinion of the International Commission on Zoological Nomenclature (see 
Opinion 80, Smithsonian Misc. Coll., vol. 73, no. 2, p. 17), it is best, in order to 
avoid most disturbing changes in the use of several well known generic names, to 

1 Deichmann’s Labidodemas americanum (1938) from the west coast of Costa Rica lacks the 

very characteristic tables of semperianum, and I am skeptical as to the two being congeneric. 
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ignore Linné’s use of Holothuria in 1758 and date the name from 1791. This 
official opinion has been unanimously agreed to. But, although the name is no longer 

debatable, the limits and contents of the genus are vague in the extreme, for there 
is no doubt that in the broad sense, used here, several genera are confused under 

Holothuria. Since the Australian species, although numerous, make up only about 
one-third of those already named, this is not the place to undertake a revision of 
the genus. The following key therefore ignores the great majority of known Holo- 
thurias and will serve only for identification of the Australian forms. Nevertheless 
it is possible that some of the main divisions here recognized may ultimately serve 
as nuclei for useful genera. 

KEY TO THE SPECIES OF HoOLOTHURIA 

A. Tentacles 20: 
B. No tables among calcareous deposits, except possibly in juveniles: 

C. Calcareous particles more or less incomplete rosettes: 

Dorsal side with large brown elliptical or circular spots en- 
circled) swith: swilhite sic: ei ede 80 tema dealin ny ah ee ST ate eae ear argus 

No conspicuous spots, though irregular dark blotches may 
COYeKe} b U Seaman Meee ie NEU RR CRORE AT SEO ES pritieten J Peles aleve thle Gees Ginn okie ler Gta Oo: By marmorata 

CC. Calcareous particles not rosette-like: 

D. Calcareous particles in form of rods, usually branched or 

enlarged at ends: 

Rods short and wide, with irregular projections, more or 
eas stkaiwemecl aioe! GIVEN, 5 40ccccccsvecascegcovovsaccess erinaceus 

Rods long, narrow, with irregular branched ends and 
eranulated:surtacen: hes: epee, Ce eo ere aoe: moebu 

DD. Calcareous particles in form of minute irregular plates, with 
or without a few perforations and knobs................. michaelsent 

BB. Tables among calcareous deposits: 
Ee ables; ‘only, ji cay ecen eee ya aan ae pu ieee rere en a ENE eae modesta 

EE. Tables accompanied by accessory particles: 

F. Accessory particles small plates or rods; tables reduced, with 

simple annular disk: 

G. Accessory particles small irregular plates, usually per- 

forated: 
Pedicels and papillae well developed, numerous both 

dorsally and ventrally; unicolor; disk of tables 

fairly well developed; accessory particles, small 

plates with about 4 perforations or slits, many 
FECUCEA RN Ge EWE HIRO Man Uda. WEN RMA CInces Heian e RN Wet CRN aL ECR nt nig atra 

Pedicels and papillae small, not very numerous; upper 

surface brown, lower rose red in life, dirty whitish 

in alcohol; disk of tables reduced to ring; accessory 
particles also reduced, often only X-shaped 
eranles.; +44 \eh acoA a eye car melee Care Wh oar Rane in ere edulis 

GG. Accessory particles rods: 
Rods slightly curved and finely granulated................ cinerascens 

Rods irregular, not granulated, often flattened, with 

loopsvorspertorations:alongEsic cee errr ae npn res pervicax 
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FF. Accessory particles perforated plates or buttons or more com- 
plicated bodies: 

H. Accessory particles fenestrated ellipsoids; commonly 
| without plates: 

Color black, with white or yellowish tentacles; fenes- 

trated bodies short and thick, not twice as long 
as wide 

Color yellowish brown, lighter ventrally; fenestrated 
ellipsoids 3 times as long as wide 

HH. Accessory particles buttons or flat perforated plates: 
I. Buttons, at least in large part, with knobs or rough 

surface: 
J. No smooth buttons: 

K. No true pedicels, body covered above and below 
with papillae of some sort: 

L. Papillae of back more or less white or light- 
colored, encircled at base by dark brown 
ring, often surrounded by outer white 
ring or area: 

Tables with capitate thorny tops; no large 
tables with spire drawn out into long, 
simple point; elongated narrow but- 
tons with 5 or more pairs of holes 
JOY feel ON aah ers cna os ape nent aN kee 

Tables with low, squarish tops having few 
coarse teeth; large tables, with spire 
drawn out into long, simple point, 
present in papillae; no very elongated 
narrow buttons 

LL. Papillae not thus encircled: 
M. Tables not peculiar, spire low, made up 

of 4 rods and only 1 or 2 crossbars 
MM. Tables markedly peculiar: 

Tables with high, somewhat tapering 
spire of 4 rods and 4-7 crossbars. . 

Tables with 6-10 vertical rods capped 
with large, hemispherical spiny 
COD UM Ie ence elise eM arc UL 

KK. Pedicels present but sometimes few and very 

small: 

N. Tables greatly reduced, spire seldom com- 
plete, but indicated only by 4 vertical 

rods 
NN. Tables not reduced, but often hypertrophied: 

O. Tables of 2 kinds, the larger with spire 

fused into a simple, blunt, conical 

point 

OO. Tables of only one kind: 
P. Spire of table more or less conical, 

WN BO) GROBGOISEES, soe cccdo0e- 

PP. Spire of table low, with more or less 

expanded tip and only 1 cross- 

piece; disk more or less convex: 

423 

are We coluber 

Ape eae axiologa 

Ae, ocellata 

eee spinifera 

ek, Soil scabra 

Cie ee notabilis 

fusco-olivacea 

seedy Oo eels conica 
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Spire of table with 4-8 vertical rods, 
tending to become spiny hemi- 

spheres; buttons very knobby, 
often with 5-8 pairs of holes.... 

Spire of table with 4 rods, and tend- 
ing to become reduced; buttons 
not so knobby, with commonly 
2 OAS GE IMOIES. vo cscoccocvccce 

JJ. Some smooth buttons without knobs, with 3-7 pairs 

OL THOVESE te te ric Rs ee nee ee et Orn ee ee 

II. Buttons smooth, often reduced, with only 2-4 holes: 

OQ), Peyote alll OE? WOK. oo bc ccccobesboocsveeccocce 

QQ. Papillae present only dorsally or wanting: 

R. Papillae on dorsal side: 

S. Tables of 2 kinds: ordinary, with smooth, 

flat disk having 8 marginal perforations; 

larger and rarer, with cruciform disk, 

tip of each branch expanded and per- 

forated; buttons stout but smooth and 

FEU ATA WAN ARN UMN ae ci teg ha en eee 

SS. Tables all of one kind, but diverse in size 

and details: 

T. Spire of 4-6 rods; disk with dentate 
margin; buttons short and wide, 

WHEN BAO) fORVIES OE IOES, oo ccccccccccce 

TT. Spire of 4 rods only; disk margin smooth: 

U. Spire more or less incomplete; often 

vertical rods are not united and 

number may be reduced to 3 or 
2; buttons thin and flat and 

usually with only 1 pair of slit- 
hikes pertorations aera 

UU. Spire normal; buttons with 3 or more 

pairs of perforations: 

V. Buttons long and narrow, with 3- 

Les inhabilis 

_.. bowensis 

_.. .lmpatiens 

_. .altimensis 

trees rugosa 

fuscocinerea 

6 pairs of slitlike perforations. .macroperona 

VV. Buttons shorter and wider, with 

I—3 pairs of perforations: 
Color uniformly brown; ven- 

tral pedicels more or less 
crowded, not in 3 longi 

tudinal series; top of table- 

spire with many (20-30) 
teeth; anal papillae calcified, 
appearing like anal teeth ... 

Color not uniformly brown; 

ventral pedicels more or less 

evidently in 3 longitudinal 

series; spire of table with 

fewer (12-16) teeth; no in- 
dication of anal teeth .....: 

Leelee difficilis 

_..monocaria 
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RR. No papillae; pedicels all over body: 
W. Tables of 2 kinds: mostly of usual type, 

spire of 4 rods and 1 crossbar, terminat- 
ing in about 12 thorns; larger ones 
with elongated spires having 3 or 4 
transverse bars and terminating in 4 
LINO IMAG WO natn er tingel ai a8 Rye remollescens 

WW. Tables all of one kind, though there may 
be much diversity in size and details: 

X. Buttons in little circles or heaps: 
Disk of tables with marginal teeth ......... pardalis 
Disk of tables without marginal teeth...... cumulus 

XX. Buttons not in heaps: 
Y. General form very Stichopus-like, 

ventral surface well set off from 
dorsal; color gray, more or less 
variegated or marked with 
brown, or uniformly brown; 
supporting rods of ventral pedi- 
cels, elaborated buttons with 10 

OMIM OnCMMOLES wa nhuey ah cay toe el pel oe hartmeyeri 

YY. Not as above: 

Z. Dorsal pedicels with spinous rods 
(aperine wows) CNG, ,...0000- leucospilota 

ZZ. Dorsal pedicels without spinous 
rods: 

Buttons small, flat, with 1 or 2 

pairs of slitlike holes, or 
with pair of long slits, at 
each end of which is small 
Gmemllar JONES .ooccsso00c0d000000% homoea 

Buttons regular, with 3 pairs 
Olio Leste Hath wera mye nos eal ea. arenicola 

PMs WONGIES D3) os occoccdcosvsccacsss USS EO Sate Sues Sa oee  e verrucosa 

Holothuria argus 

Bohadschia argus Jaeger, 1833. De Hol., p. 19; pl. 2, fig. 1. 
Holothuria argus Semper, 1868. Holothurien, p. 80; pl. 30, fig. 11. 

Kent, 1893. Great Barrier Reef, chromo pl. 12, fig. 7. 

Although this very strikingly colored holothurian has a range in the Indo-Pacific 
region from the Seychelles to Tahiti and northward to the Ryukyus, it enters the 
Australian region only at the northern end of the Barrier Reef. It is not uncommon 
at the Murray Islands, and has been reported from Cooktown, but it has not been 
taken in Torres Strait, nor did the Barrier Reef Expedition meet with it in the Low 
Isles region. It grows to a length of a foot or more and is quite plump. It would 
seem admirably adapted for béche-de-mer, but is not greatly esteemed for that 
purpose. The market names are “leopard fish,” “spotted fish,” and “tiger fish.” In 
life the ground color is brown, dull gray, or purplish of some shade, with the 
conspicuous white-encircled spots of a different and contrasting shade of brown. 
This striking coloration is fairly well retained in alcoholic material, and may even 
be detected in some béche-de-mer of the market. 
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Holothuria marmorata 

Bohadschia marmorata Jaeger, 1833. De Hol., p. 18; pl. 3, fig. 9. 

Holothuria marmorata Semper, 1868. Holothurien, p. 79; pl. 30, fig. ro. 

This is one of the largest species of Holothuria found in the Australian region, 
where it occurs on both the northeastern (Low Isles, Murray Islands) and the 
northwestern coasts (Broome). Its known range is from Mauritius to Fiji and 
north to the Ryukyus. It grows to a length of 400 mm. or more, with a diameter 
about one-fourth as much. It is collected largely for béche-de-mer, but is graded 
and sold under two different names, “sand fish” and “chalky fish.” The color in 
life is pale or yellow-brown above, lighter (sometimes white) beneath, usually with 
2 or 3 large, irregular brown blotches on the upper side; the pedicels are darker 
than the body wall, and the tentacles are gray-brown, darker than the body. 

Holothuria erinaceus 

Semper, 1868. Holothurien, p. 91; pl. 30, fig. 24. 

Originally described from the Philippines, Fiji, and Port Mackay, Queensland, 
this holothurian has not been reported since save by the Great Barrier Reef Expedi- 
tion, which took a small specimen in 1929 at the Low Isles. Semper gives the length 
as 18-20 cm. and the color as gray-brown. It is rather remarkable that, although the 
“Siboga” took 38 species of Holothuria in the East Indian region, erinaceus was not 
among them. 

Holothuria moebii 

Ludwig, 1883. Ber. Oberhess. Gesellsch. Nat.- u. Heilk., p. 171. 
Mitsukuri, 1912. Actin. Hol., p. 92; fig. ro. 

In 1938 (p. 526, footnote), I expressed my disagreement with Mitsukuri’s opinion 
that moebii is a variety of Selenka’s Panamic species lubrica. The Indian species 
was described from Hong Kong and has since been reported from Mauritius, the 
Philippines, southern Japan, the New Hebrides, and Lord Howe Island. Semon 
did not find it at Amboina, nor did the “Siboga” take it in the East Indies. The 
color in life is brown with the feet yellowish, and preservation in alcohol alters it 
little. The ventral surface, with crowded pedicels, is markedly set off from the 
dorsal. The Lord Howe specimen is 110 mm. long by 30 in diameter. Deichmann 
reports scattered tables in young moebu (see H. cinerascens). 

Holothuria michaelseni 

Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 384; pl. 7, figs. 20a-c. 

The remarkable black and white coloration makes this endemic holothurian of 
Western Australia easy to recognize, and the calcareous particles are equally char- 
acteristic. Only 5 specimens are as yet known, all from northwestern Australia 
between Shark Bay and Pender Bay (inclusive). Adult individuals are 100-125 mm. 
long in life. Deichmann thinks juveniles would have tables, but such juveniles 
are not yet known. 
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Holothuria modesta 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 106; pl. 7, fig. 26. 

Described from Cape York and subsequently reported from Port Curtis and 
islands in Torres Strait, this holothurian is now known to be common in the 

Broome region. It also occurs in the East Indies, but records from the Red Sea 
and from the vicinity of Fremantle are based on poor material and need verification. 
Adult specimens are 100-125 mm. long. The color is dull gray or more or less 
variegated with shades of brown, purple, and gray, or even whitish. The tentacles 
are notably short, yellow or cream color. The animal is inert and clings closely 
to the under side of rock fragments in shallow water. The flatter ventral side is 
supplied with rather numerous pedicels in 3 more or less ill-defined series, and 
usually contrasts with the convex dorsal side, which has fewer and more irregularly 
distributed pedicels. Deichmann has found scattered rosettes as well as tables in 
some cases. 

Holothuria atra 

laeser, 1323, IDe ISO, {D 22. 
Semper, 1868. Holothurien, p. 88; pl. 26 (colored). 
Théel, 1886. “Challenger” Hol., p. 181; pl. 7, fig. 4. 

From Mozambique to Tahiti and northward to tropical Japan is the range of 
this common and very widespread species. The calcareous particles are relatively 
simple, not very variable, and quite characteristic. The color is dark brown or 
black; in life the tips of the papillae and pedicels and occasionally the margin of 
the periproct may be light, even white, but this is not evident in alcoholic material. 
The usual size for an adult is 200-300 mm., but large individuals are sometimes 600. 
In Australia, atra ranges from Lord Howe Island on the southeast, northward to 
the Murray Islands and westward to Augustus Island in the northwest, but we 
did not find it at Darwin. Records from “Adelaide” and other points on the 
southern coast are almost certainly mistakes. See H. L. Clark, 1921, page 174, and 
1938, page 517, for observations on appearance and habits in life and its use as 
béche-de-mer, under the name “lolly fish.” 

Holothuria edulis 

ILessom, iso, (Cente, Zoall,, fo WARS fol AO, ine De 
16, IL, Glad, roar, len, Mores Sima, fo. 17773 fol, mo, trey, “~ (Collorael)). 

This species ranges from Aden and Mozambique to the Philippines and the 
Ryukyus on the north and to the Caroline and Fiji islands on the east. In Australia, 

it is known only from the eastern coast between the Murray Islands and the 
Capricorn group. It is not large, usually less than 300 mm. in length, though oc- 
casionally one reaches 400. Its coloration is handsome and distinctive, brown above 
and rose red ventrally. The rose color is fugacious, and the lower surface is dirty 
whitish in alcoholic specimens. The calcareous particles have not been well figured, 
but Selenka’s figures of the particles which he refers to fuscocinerea (1867, pl. 109, 
fig. 86) are considered by Semper and Théel to be those of edulis. 

28 

\ 

JK 
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Holothuria cinerascens 

Stichopus (Gymnochirota) cinerascens Brandt, 1835. Prodr. descr. anim., p. 5r. 
Holothuria pulchella Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 329; pl. 18, 

Hse OIMNODE 
Holothuria cinerascens Lampert, 1885. Seewalzen, p. 82. 

Fisher, 1907. Proc. U. S. Nat. Mus., vol. 32, p. 654; pl. 68, figs. 1a-f. 
Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 377; pl. 6, figs. 15a, 0. 

Only the respect due to Erwe’s excellent work leads to the inclusion of this widely 
distributed Indo-Pacific holothurian in the Australian fauna. He records 1 specimen 
from an unknown station in southwestern Australia. Though it is very probable 
that there is some mistake about the locality label of this specimen, the species is 
so widely distributed throughout the islands of the Indian and Pacific oceans, its 
occurrence in tropical Australia is quite likely. It is, according to Fisher, reddish 
purple to brownish purple when living; the alcoholic specimens are purplish brown, 
lighter below. It grows to a length of about 160 mm. Deichmann thinks cinerascens 
and moebu have been confused, for when the tables are scarce, specimens of 

cinerascens are very hard to distinguish from moebii. 

Holothuria pervicax 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 327; pl. 18, fig. 54. 
lel ly Claw, repr, dn, ones Git, jo. Tue OL no, ise 2 (oloresl)). 
Holothuria fuscocinerea Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 379; pl. 6, 

figs. 16a—d. 

As was stated in 1938 (p. 529), Erwe’s action in uniting Selenka’s well marked 
species with Jaeger’s more dubious one is ill advised, as the 2 species seem to be 
quite readily separable. There is little doubt that Erwe’s specimen from Shark Bay 
is a typical pervicax, but its occurrence in Shark Bay is unexpected, since the species 
has not yet been found elsewhere west of Torres Strait. It is common at Erub and 
the Murray Islands, but is as yet unknown between that region and Lord Howe 
Island, far to the south (where it is fairly common), except for the single specimen 
dredged southeast of Lizard Island, in 19 fms., by the Barrier Reef Expedition in 
1928. Apparently it is local in occurrence, and possibly it prefers the tantalizing 
area along the outer side of reefs and shores between 10 and 100 fms., where col- 
lecting is well-nigh impossible. It is a rather handsome species in life, with a 
variegated brown back and a white ventral surface and translucent white tentacles. 
Full-grown specimens are 300 mm. long. The species is widely distributed from 
the Red Sea and Zanzibar to Hawaii and Tahiti. 

Holothuria coluber 

Semper, 1868. Holothurien, p. 90; pl. 28 (colored); pl. 30, figs. 28a, d. 

This is one of the most. noticeable of the holothurians found in the Torres Strait 
region, the contrast between the white (or yellowish) tentacles and the black body 
being very striking. Semper’s colored figure is admirable. Adult specimens are 500— 
600 mm. long and the body wall is firm and rather thick, yet it is rejected as a source 
of béche-de-mer. The distribution of coluber is peculiar, for though it was originally 
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found in the Philippines, and occurs in Torres Strait, the “Siboga” failed to find 
it in the East Indies (save for 1 specimen at Lumu-Lumu in the Strait of Macassar), 
nor did Semon find it at Amboina. The “Challenger” failed to collect it, nor is it 
known from Japan. We failed to obtain a specimen anywhere in Australia in 1929 or 
1932, but in 1913 it was very common at Mer, and we also found it at Thursday 
Island and Erub. Kent (1893) found it “common on inshore reefs” of tropical 
Queensland, but we do not know how far south. The Great Barrier Reef Expedition 
took a single specimen at the Low Isles, but there are no other definite records 
from the Queensland coast. 

Holothuria axiologa 

H. L. Clark, 1921. Ech. Torres Strait, p. 175; pl. 38, figs. 1-13. 

No further specimens of this big holothurian have been taken since the unique 
holotype (600 mm. long, 100 mm. wide, 75 mm. high) was found at Mer, Murray 
Islands, in 1913. In life, the color was yellowish brown dorsally with dark brown 
pedicels, whitish with yellow pedicels ventrally and on the sides. The color in 
alcohol shows a loss of yellow tints. Deichmann thinks Jaeger’s fuscopunctata may 
have been based on a specimen of axiologa, but as his name was previously used 
by Quoy and Gaimard for another species (probably monocaria Lesson), the name 
axiologa must be used. 

Holothuria ocellata 

Bohadschia ocellata Jaeger, 1833. De Hol., p. 19. 
Holothuria ocellata Semper, 1868. Holothurien, p. 80. 
Mal, noio, Woralllanser” ISO, jo. 173s jolls 7, tows, mus fol, nO, sever, 1 

This strikingly marked holothurian seems to be quite a rarity. Jaeger’s type was 
from the Celebes, the “Challenger” took 1 specimen at the western end of Torres 
Strait in 28 fms., and the Barrier Reef Expedition took 1 large specimen in ro fms. 
off Howick Island, Queensland. The last was referred to ocellata by me (1932), 
but a more critical examination may show it should be referred to spinifera. Erwe 
(1919) reports ocellata from the Red Sea, and Pearson (1910a) from the Mergui 
Archipelago, but these identifications need to be verified in the light of our present 
knowledge of ocellata. 

The “Gier” took “zahlreiche Exemplare” of a holothurian, at various stations in 
the Java Sea, which Sluiter (1914) referred to Holothuria squamifera Semper. 
Special reference is made to specimens from 6° 28’ S. by 112° 39’ E., at 60 m., 
in which the tubercles and papillae were extraordinarily large and the coloration was 
unusually striking. One of these specimens is now in the Museum of Comparative 
Zoology and has been critically studied by Deichmann, who believes it is Jaeger’s 
ocellata, a conclusion resting on the belief that Théel’s description and figures in 
the “Challenger” report represent Jaeger’s species. The matter is complicated by 
Théel’s description and figures of a species, spinifera, based on a single specimen 
taken by the “Challenger” at her station 208, in the Philippine Islands, in 18 fms. 
The striking feature of this species is the big tables in the papillae, which terminate 
in a long-drawn-out simple point. On examining the holothurians from Broome and 
Augustus Island which I called ocellata (1938, p. 527), Deichmann found some of 
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these characteristic big tables and concluded that these specimens are spinifera. After 
a very careful comparison of the external characters and calcareous particles, I 
think Deichmann is correct. The tables that Théel figures are not the tables of the 
ocellata which the “Gier” took north of Java. It is therefore doubtful whether 

ocellata really occurs in Australia, but it is included here on the strength of the 
“Challenger” specimen from Torres Strait (station 188, 28 fms.) and the Great 
Barrier Reef specimen (off Howick Island, 10 fms.). Both these specimens are in 
the British Museum and should be re-examined, with particular reference to the 
tables. There is no published figure of the typical tables of ocellata, but they are 
unmistakable—assuming, of course, that the “Gier” specimens are ocellata. 

To sum up, then, we have the following situation: The “Gier”’ took, north of 

Java, certain holothurians which Sluiter called squamifera Semper. One of these 
in the M.C.Z. collection has numerous capitate tables with thorny tops. (There is 
no published figure of just such a table.) Deichmann considers this to be ocellata 
Jaeger as figured by Théel, though he neither figures nor mentions the characteristic 
tables. Specimens from northwestern Australia reported by me (1938) as ocellata 
are undoubtedly spimifera Théel. Further study of the “Gier” specimens in 
Amsterdam and of “Challenger” and Barrier Reef material in the British Museum 
is absolutely necessary. 

Holothuria spinifera 

Uoeal, mote, “Cralilemaer” Isl, p. 2759 fol, G, fe, i 
Holothuria ocellata H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 527 (Non 

Jaeger, 1833, p. 19, or Théel, 1886, p. 178). 

The only representatives of this species hitherto known were the unique holotype 
from the Philippines, a rather large holothurian 240 mm. long, and a specimen, not 
half so large, recorded by Ludwig (1887) from Ceylon. The specimens from north- 
western Australia, referred to above (H. L. Clark, 1938), are also only about half 
as large as the holotype. They show considerable diversity of coloration, the one 
from Augustus Island being conspicuously lighter than those from Broome. The 
actual distribution of spinifera cannot be determined until the line between it and 
ocellata is clearly recognized. 

Holothuria scabra 

jJaguer, meee, IDE Ink, jb 23 
Semper, 1868. Holothurien, p. 79; pl. ro. 
Mitsukuri, 1912. Actin. Hol., p. 135; fig. 24. 

This big holothurian is a typical Indo-Pacific species, ranging from Port Natal 
to the Red Sea on the East African coast and thence eastward to the Caroline and 
Fiji islands. It does not seem to have reached Hawaii or Tahiti, but it does occur 
at the Ryukyu Islands in the north, and on the south it reaches Lord Howe Island. 
It seems to be not uncommon throughout the Barrier Reef region, but we did not 
find it at Mer, and Kent (1893) does not mention it. Yet it is present in Torres 
Strait, as we found it on the sand flat southwest of Friday Island. The Barrier Reef 
Expedition found it common at the Low Isles. It has not yet been reported from 
west of Darwin. It is extensively used for béche-deemer and is marketed at 
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Thursday Island as either “sand fish” or “curry fish.” It grows to a large size (400 
mm. long by about one-fourth as much in diameter), but shrinks about one-third in 
alcohol. The color seems to be unusually varied; the upper surface ranges from light 
gray or dull cream color to olive brown, or on the other hand to almost black; the 
lower surface is lighter, often white. The papillae and pedicels commonly have 
dark tips, but the tentacles are reddish yellow, yellowish, or white. The back may 
be finely speckled with blackish or it may have a few large blotches of some shade 
darker than the ground color. 

Holothuria martensii 

Semper, 1868. Holothurien, p. 86; pl. 30, fig. 16. 
Waal, nO, “Challenger” ISO, . W778 Dh F ime, wag fol WO, ime 2 
Isl Ib, Clawk, nope, eb ingot, Girone erscter Iker laxgoeel, woll, A, jo, Bes 
Holothuria subverta H. L. Clark, 1921. Ech. Torres Strait, p. 182; pl. 38, figs. 25-32. 

This is an obscure and rarely collected little holothurian, 150 mm. or less in 
length, the width one-fourth to more than one-third as much, and the height usually 
much less than the width. It lives on the lower side of rock or coral fragments, 
more or less buried in mud. The dull color corresponds to the habitat. The type 
was from Amboina, and 2 less typical specimens were from Mariveles, Philippine 
Islands. The “Challenger” took the largest known specimen at her station 188, near 
the western end of Torres Strait in 28 fms., and a smaller individual in the Philip- 
pines. Pearson (1910) records 2 small specimens from the coral reef south of 
Pekawi, Kerimba Archipelago, Portuguese East Africa. We took a single specimen 

at Mer on the under side of a rock on the reef flat. It was dull gray, brownish 
dorsally. The papillae show no little diversity of form, and many of those on the 
ventral surface are much like pedicels. The resemblance between the dorsal and 
ventral sides of the animal is striking. Théel’s figure represents the largest known 
specimen, and the papillae appear to be much less numerous than in the specimen 
we took at Mer, which was only two-thirds as large. The Barrier Reef Expedition 
took 2 half-grown specimens near Lizard Island, in 8-13% fms., in 1 of which the 
ventral papillae are very white. 

Holothuria albiventer 

Semper, 1868. Holothurien, p. 83; pl. 30, fig. 14. 
Erwe, 1919. Mitt. Zool. Mus. Berlin, vol. 9, p. 185; fig. 4. 

Although this species has been met with frequently, few specimens are known. 
They range from 40 to 130 mm. in length, with the diameter from one-fourth to 
one-half as much according to the degree of contraction. The color in life is not 
known, but the best-preserved specimens are, according to Erwe, brown above with 
a few large dark brown spots, and lighter beneath with each papilla surrounded by 
a white patch. All the papillae are white. As yet, albiventer has been found only 
twice in Australia. The Barrier Reef Expedition took 3 specimens in Penguin 
Channel and off Direction Island in 1o-19 fms. The Perth Museum has a single 
specimen taken at Carnarvon, Western Australia. It must be rare or local, as we did 
not find it at Mer, Darwin, or Broome. The known range is from the Kerimba 
Archipelago to the Red Sea and eastward to the Philippine Islands and Queensland. 
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As yet it is not known from farther east save for Théel’s specimen in the Stockholm 
Museum, labeled as from “the Pacific Ocean.” 

Holothuria notabilis 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 102; pl. 7, fig. 43. 

The unique holotype of this species came from Bowen, Queensland, and no other 
specimens have been referred to it since, except the 2 taken by the Great Barrier 
Reef Expedition in 1929 (see H. L. Clark, 1932). Lampert (1885) described a 
Holothuria klunzingert from Kosseir, and Sluiter (1894) referred a specimen from 
Amboina and one from Macassar to Lampert’s species. Panning (1935) treats 
Lampert’s species as a synonym of Ludwig’s, and this reference seems almost surely 
correct. The Barrier Reef specimens are only about half (or less) as big as Ludwig’s, 
which was 150 mm. by 30, but they have a somewhat similar brownish coloring 
with a double series of darker blotches on the back. The calcareous particles of 
notabilis are distinctive, but Ludwig’s figures are inadequate. 

Holothuria fusco-olivacea 

IESE, woo, J2gere, Wo Sy INAIE Wh, Wolk 2, fos (728 fob Ooy tee, 2 B78 fo FO, inter, 3 

This rare species is included here on the strength of a single specimen, 60 mm. 
long, from the Low Isles (see H. L. Clark, 1932, p. 232). It is otherwise known 
only from the unique holotype, taken at the Hawaiian Islands, unless it proves to 
be identical with H. olivacea Ludwig. 

Holothuria conica 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 531; fig. 55. 

This species is based on 2 specimens from Quail Island, west of Darwin, Northern 
Territory, taken in 1929, the larger of which was 150 mm. long. A third specimen 
is in the South Australian Museum; although labeled as from the Semaphore, 
Lefevre’s Peninsula, South Australia, it is more likely to have come from the coast 
of the Northern Territory. The possibility that conica is identical with bowensis 
Ludwig has been suggested, but the difference in the tables seems to me too great 
to admit of their union. 

Holothuria rigida 

Stichopus rigidus Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 317; pl. 18, figs. 30, 
31. 

Holothuria rigida Semper, 1868. Holothurien, p. 79. 
Cystipus pleuripus Haacke, 1880. In Mobius: Beitr. zur Meeresfauna Mauritius, p. 47. 
Holothuria pleuripus Ludwig, 1883. Ber. Oberhess. Gesellsch. Nat. u. Heilk., vol. 22, 

Pp. 174. 
lel IL, Ghidie, 13m, Sey meat, Gear Ibermntse Ikeae lxosal,, WO A, js Qa, 

This small, sedentary holothurian ranges throughout the Indo-Pacific region from 
Mauritius to Hawaii and Tahiti, but it has not often been taken and is still im- 

perfectly known. Selenka did not distinguish it from the following species, with 
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which it is still often confused. In H. L. Clark, 1921 (p. 178) I fail to distinguish 
it clearly from West Indian forms, as well as from inhabilis. Thanks to Deichmann, 
distinguishing lines may be found between these closely related forms, but further 
investigation on living material is necessary to determine their validity for separating 
species. There are specimens of rigida in the Museum of Comparative Zodlogy (as 
determined by Deichmann and confirmed by me) from the Society Islands, Queens- 
land, and the Philippines. The Society Islands specimen is the holotype. The 
Queensland specimens are from Turtle Bay, Green Island, and Mer; the 2 latter 

were hitherto regarded by me as hypamma (= inhabilis). The Philippines specimen, 
from Port Galera, Mindoro, has also been catalogued as hypamma. The Green 
Island specimen has the upper side brownish, the lower more nearly white. The 
other specimens all are more or less completely bleached. The longest, the holotype, 
is about 75 mm. long, but narrow (10-12 mm.) and flat. The specimen from Mer 
is in better condition but is equally bleached. 

\ 

Elolochurianinhabilis 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 333; pl. 19, figs. 73, 74. 
Holothuria hypamma H. L. Clark, 1921. Ech. Torres Strait, p. 177; pl. 38, figs. 20-24. 

The holothurians of this type have been a source of confusion and difficulty for 
over a hundred years. It was noted long ago that more than 1 species was included 

under the name Stichopus rigidus Selenka (which all are agreed is not a Stichopus), 
and possibly one of these was the form called fuscopunctata by Jaeger. But Jaeger’s 
name is preoccupied by Holothuria fuscopunctata Quoy and Gaimard, and their 
name is a synonym of Holothuria monocaria Lesson. The question as to the correct 

name for Jaeger’s species seems to be debatable. If Semper’s figures are to be relied 
on, the name rigida Selenka would seem to be available. Whether rigida and 

inhabilis are specifically distinguishable may be open to question, but in my 
opinion they are distinct and can be told apart by the tables, though each species 
may have atrophied or hypertrophied tables resembling those normal to the other. 

Deichmann’s studies on the Museum of Comparative Zodlogy holothurians show 
that the form I described from the Murray Islands under the name hypamma 1s 
the same as Selenka’s species inhabilis from the Hawaiian Islands. The distribution 
of inhabilis is only imperfectly known. The type localities are given by Selenka as 
Hawaii and the Society Islands. We found it at Mer at the northern end of the 
Barrier Reef, but it has not yet been found elsewhere in Australia, including Lord 
Howe Island. That it also occurs on the western coast of tropical America is in- 
dicated by specimens in the M.C.Z. In life it may be 250 mm. long or even more, but 
most preserved specimens are much smaller than that. The body is more or less 
depressed and tapers somewhat toward each end; the width at the middle may be 
one-fourth the length. In life the ground color of small specimens is white, but this 
becomes grayish or pale brown in preserved material, particularly in large specimens. 

There are often 2 series of dark blotches on the back, with or without numerous 

blackish spots. The surface of the body is often covered, in the smaller specimens 
at least, with sand grains held by a cement-like mucus. The animals are apparently 
very sedentary and commonly solitary, often living buried in the sand under stones 
or attached to the lower surface of rock fragments partly buried in the sand. 
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Holothuria bowensis 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 111; fig. 37. 

This species is based on a single specimen, 45 mm. long by 15 in diameter; the 
color is gray, indistinctly marked on the back with blackish. It was taken at Bowen, 
Queensland. No second specimen has yet been found, and the suggestion has been 
made that the type of bowensis is simply a young martensi. This is not incredible, 
but for the present it is best to let bowensis stay in the list of Australian holothurians. 

Holothuria impatiens 

Fistularia impatiens Forskal, 1775. Descr. anim., p. 121. 

Holothuria impatiens Gmelin, 1788. Linné: Syst. Nat., ed. 13, vol. 1, pt. 6, p. 3142. 

inl Ib, Chilis, nopn, lin, ores Simat, jo. w78s joll no, ies, 2, 5 (Colerecl)). 
1022, Gl mejor, Geeate iersnmee Nese Igoe, WOl A, jd DR2. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 521. 

This big, easily recognized holothurian has a nearly tropicopolitan distribution, 
though there seem to be no records as yet from the western coast of Africa. It ranges 
from the Mediterranean and Mozambique, across the Indian Ocean and the Pacific 
to Hawaii, the Galapagos, and the Panamic region, and also occurs throughout the 
West Indian area from Bermuda to Trinidad. It has not yet been found in New 
Zealand, nor does it occur at Lord Howe. But it is widely distributed on the 
tropical coasts of Australia from Queensland (at least as far south as Great Barrier 
Island) to Shark Bay on the western coast. It is usually 150-250 mm. long and 20- 
25 mm. in diameter, but large specimens may be 400 mm. long and 45 mm. in 
diameter (see Semper, 1868, pl. 22). The diversity of color is remarkable, and the 
following color forms have been named: 

More or less unicolor, though sometimes diversified by various shades: 
Pirpplishy ray sey. c i cede ices sae Suara Uva a ere sap aS a ae var. concolor 

Welllowmeononyin Or loons WEMOW?. coc ccccc ccc sonaccecbecosaveocuecsvecnes var. lutea 

More or less variegated, often transversely banded; ground color gray or 
brown (sometimes light), with black, white, and dull purple shades 

AIG! EMSs je GH Walle Ibe GOS... 005 500005cc0cccavec0ee: Impatiens s. Ss. 
More or less bicolored, papillae contrasting with ground color: 

Papillae abruptly yellow against dark purple background................... var. bicolor 
Papillae abruptly dark brown against greenish-yellow background.......... var. pulchra 

Among or under rocks near low-water mark on sandy shores is the favorite 
habitat of 7mpatiens. It is somewhat gregarious in some areas. When the animal is 
disturbed, the copious Cuvier’s organs are commonly discharged, their pure white 
color contrasting markedly with the animal and its surroundings. 

Holothuria altimensis 

ls IL, Clams, tear, lida, Tones Qiraitt, . 1728 oll, a7, Kes, BODO, 

This species is known only from a single specimen, 20 mm. long, brown, with 
pedicels and branches of tentacles deep yellow. It was found on the under side 
of a rock fragment at Mer, Murray Islands, in 1913. The close resemblance to 
Holothuria difficilis was noted, but there are no Cuvier’s organs in altimensis. 
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Holothuria rugosa 

Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 110; pl. 7, figs. 33a-c. 

A single specimen, found buried in sand under a rock fragment at Mer, Murray 
Islands, in 1913, is the basis for including this rare species in the Australian fauna. 
It is 130 mm. long and about 25 mm. in diameter. The color is yellowish white 
with the tentacles somewhat darker. The species is little known, but has been taken 
occasionally in the East Indian region and the western Pacific from the Andaman 
Islands to Samoa. Deichmann thinks it is better placed in Labidodemas, but until 
that genus is more sharply defined, it seems just as well to leave rugosa in Holothuria. 

Holothuria fuscocinerea 

jagger, 1933, IDe IEOL, (O 22 
Semper, 1868. Holothurien, p. 88; pl. 27 (colored); pl. 30, figs. 22a, 0. 
lal, IL, Clas, roar, li@a, Womres Sica, 07/7 
Holothuria curiosa Ludwig, 1874. Arb. Zool.-Zoot. Inst. Wurzburg, vol. 2, p. 110; pl. 7, 

fig. 20. 
lal, Ip Clad, 1032, Set went, Guent Barsmer lkese Jdoecl, Wolk A, [Do DR 

Panning (1935, p. 4) adopts Ludwig’s name (curiosa) for this species on the 
ground that Jaeger’s name is “burdened with great uncertainty,’ but Semper (1868) 
has definitely fixed the name to the form, which he figures beautifully and describes 
adequately under Jaeger’s name. Ludwig (1874) redescribed it under the superfluous 
name curiosa. Panning has also confused pervicax with this species, but the two are 
not difficult to distinguish. The little platelike buttons with only 2 holes are very 
distinctive. 

The distribution of fuscocinerea is not clearly known. Erwe’s record from Shark 
Bay, Western Australia, is based on a specimen of pervicax. Kent records it from the 
Barrier Reef, and we found it at Mer and Thursday Island. The type of curiosa was 
taken at Bowen, Queensland, and the Barrier Reef Expedition found a similar 

specimen at Low Isles. But neither in 1929 nor in 1932 were any holothurians taken 
by us which can be referred to this species. Outside of Australia, there are records 
from Ceylon, the Philippines, Celebes, Fiji, and Samoa. It is also reported from 
Japan, but Mitsukuri (1912) does not include it in his monograph. It is rather 
large, reaching a length of over 200 mm. The coloration as shown by Semper’s 
figure is notably handsome in life, but preserved specimens are not striking. In 
some cases the bases of the papillae are surrounded by dark rings, but these are not 
evident in Semper’s figure. 

Holothuria macroperona 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 535. 

This little holothurian, less than 20 mm. long, lives on the under side of rock 

fragments on sandy bottom at Rottnest Island, Western Australia. It has not yet 
been found elsewhere. The color in life is pale gray or sand color, in harmony 
with the environment. Preserved specimens are white, gray, or brown. Deichmann 
inclines to the view that these little holothurians are the young of hartmeyert. 
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Holothuria difficilis 

Semper, 1868. Holothurien, p. 92; pl. 30, fig. 21. 

(Actinopyga parvula H. L. Clark, 1921. Ech. Torres Strait, p. 190; probably also of 
Fisher, 1907, p. 645, et al.) 

The confusion between Holothuria captiva Ludwig, H. difficilis Semper, and 
Miilleria parvula has been so complete that radical treatment is necessary. Deichmann 
(1930, pp. 70-71), taking parvula out of Miilleria (= Actinopyga), treats it as a 
Holothuria, in spite of calcified anal papillae which occur in many adult specimens, 
if not all. Those without such “anal teeth” are of course H. captiva Ludwig, and 
that name is thus a synonym of parvula. 

The same course must be pursued with Indo-Pacific specimens which have been 
called parvula. They must be treated as Holothuria, whereupon it is obvious that 
they are H. difficilis Semper. As Deichmann has said (1930, p. 72), it seems better 
for the present to treat difficilis and parvula as distinct species, but the differences 
are rather intangible. The nature of the so-called anal teeth in the 2 species and 
their relation to the anal teeth of Actinopyga need careful study. Are they homol- 
ogous? Are they perchance a senescent growth? Until such questions can be 
answered, it is best to keep the West Indian and Indo-Pacific forms separate and 
leave them in the heterogeneous group Holothuria. 

At Lord Howe Island, difficilis is one of the commonest holothurians. It also 
occurs at the Capricorn group and probably elsewhere along the Queensland coast. 
At Mer it is not rare, being found on both sides of the island. Its occurrence west 
of Torres Strait needs more evidence. We did not find it anywhere, but Erwe 
(1913) records 3 specimens from west Australia as “difficilis’ and one from south- 
west Australia as “Miilleria parvula.” Outside Australia, this little holothurian has 
a very great range, from Mauritius to Easter Island, from southern Japan to Lord 
Howe. It is a small, bright-brown animal, usually 60-80 mm. long (rarely exceeding 
100), living on the under side of rock fragments on reef flats. When disturbed it 
ejects copious white Cuvier’s organs. 

Holothuria monocaria 

Holothuria (Psolus, Oken) monocaria Lesson, 1830. Cent. zool., p. 225; pl. 78. 
Tingal, nett, “Challenger? ISloll, o. 1728 iD &, 16% TO. 
H. L. Clark, 1938. Mém. Mus. Comp. Zodl., vol. 55, p. 256; pl. 16, fig. 7 (colored). 

Holothuria macleari Bell, 1884. “Alert” rept., p. 152; pl. 9, fig. G. 

Pearson (1913) has shown what others have suspected, that Bell’s species from 
northeastern Australia is identical with Lesson’s, described and figured (after a 
fashion) half a century earlier. Though there is no little diversity in shades and 
in the conspicuousness of the white or yellow areas around the papillae, the coloration 
is on the whole fairly characteristic and reasonably constant. The species is common 
and widespread from Zanzibar and Mauritius to Hawaii and the Society Islands, 
north to southern Japan, and south to Lord Howe. From Lord Howe its Australian 
range extends through Torres Strait to Cape Leveque. We did not find it at 
Darwin or at Broome or anywhere west of there, but at Allaru Island, west of 

Port Essington, on the Coburg Peninsula, it is rather common, and in many large 
specimens the tips and sometimes much more of the papillae were bright grass 
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green. So striking is this coloring in life, it seems to justify the varietal name viridis 
(see H. L. Clark, 1938, p. 527), but unfortunately the green is fugacious and 
disappears quickly in alcohol. The absence of monocaria from Australia west of 
Cape Leveque is difficult to explain in view of its very extensive range west, north- 
west, and north of Australia. Under favorable conditions it grows to a large size, 
exceeding 400 mm., but as a rule it is less than half that length. 

Holothuria remollescens 

Lampert, 1885. Seewalzen, p. 242; figs. 8, 9, 22. 

This rare holothurian was described from a single very small specimen (23 mm. 
long) taken at Kosseir (Red Sea). The “Investigator” collected a specimen 50 mm. 
long at Grand Coco Island, on the eastern side of the Bay of Bengal. The Carnegie 
Expedition of 1913 took a specimen, 135 mm. long, at Mer, Murray Islands. It 
was found on the under side of a rock fragment and was dull purplish gray. The 
previous specimens were brown with darker brown blotches on the back. Obviously 
more material is necessary. 

Holothuria pardalis 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 336; pl. 19, fig. 85. 

This common and widespread species ranges from Mozambique and the Red Sea 
to the Galapagos Islands and Cocos Islands in the extreme eastern Pacific; its 
northern limit would seem to be in southern Japan, and Lord Howe Island is 
apparently its farthest south. In Australia it occurs along the coast of Queensland 
and westward through Torres Strait to the Coburg Peninsula, Cape Leveque, and 
the Broome region. But it has not been found at Port Hedland or the coast west 
and south of there. It is a small holothurian, seldom exceeding 100 mm., living in 
the sand under rock fragments. The color and general appearance show considerable 
diversity, especially in preserved material. As a consequence, it has received at least 
half a dozen specific names besides pardalis (see Panning, 1935, p. 3), of which 
insignis and lineata (both of Ludwig, 1874) are best known. 

Holothuria cumulus 

H. L. Clark, 1921. Ech. Torres Strait, p. 176; pl. 38, figs. 14-1092. 

Nothing is known concerning this holothurian beyond what is given in the 
original account. The unique holotype was about 50 mm. long and whitish in color 
with yellow pedicels. It was taken from the under surface of a rock fragment at 
Mer, Murray Islands. 

Holothuria hartmeyeri 

Erwe, 1913. Fauna Sudwest-Australiens, vol. 4, p. 383; pl. 7, figs. 19a—-d. 

Of more than usual interest because it is endemic, this little-known holothurian 

occurs on the southern coast of Australia from Brighton Beach, South Australia, 
westward to the corner of the continent and thence northward to Geraldton, Western 
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Australia. It is 100-150 mm. in length in life, and owing to the flattened ventral 
surface and the presence of far more pedicels there than dorsally, it is strikingly 
Stichopus-like. There is no little diversity of color, the chief shades being light gray 
and brown, but it is rarely uniform. The lighter shade is commonly blotched or 
marked or vermiculated with the darker, sometimes very handsomely. 

Holothuria leucospilota 

Stichopus (Gymnochirota) leucospilota Brandt, 1835. Prodr. descr. Anim., p. 51. 
Holothuria vagabunda Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 334; pl. 19, 

figs. 75, 76. 
Semper, 1868. Holothurien, p. 81; pl. 21 (colored). 

Holothuria leucospilota Ludwig, 1881. Ztschr. f. wissensch. Zool., vol. 35, p. 595. 
lal, IL, Clad, roan, lida, Wonres Sarit, 170, 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 522. 

This common Indo-Pacific holothurian, ranging from Natal and the Red Sea to 
the Hawaiian and Society islands, occurs all along the tropical Australian coast 
from Lord Howe Island and southern Queensland through Torres Strait to the 
Coburg Peninsula, Darwin, and Broome, and southward at least to Shark Bay. It 
is a big, dark brown holothurian, 400-500 mm. long when full grown and well 
extended. It lies out on sandy or muddy bottoms as does atra, and sometimes the 
two species occur together. But /eucospilota is brown, not black, the body wall is 
less firm than in atra, and the surface is seldom covered with sand as it often is in 

atra. Finally, the Cuvier’s organs in Jeucospilota are abundant and conspicuous, 
but are lacking in atra. Perhaps this is the reason that /eucospilota is apparently 
not used for béche-de-mer. 

Holothuria homoea 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 533; fig. 56. 

The solitary little holothurian which serves as the holotype of this species was 
collected at Lord Howe Island, and as yet no second specimen has been found. It 
is 46 mm. long and is of a peculiar light purplish-gray color. It was 50 mm. long 
in life and uniformly red-brown in color. Deichmann thinks this is a young 
leucos pilota. 

Holothuria arenicola 

Holothuria maculata Brandt, 1835. Prodr. descr. anim., p. 46 (Non Chamisso and 

Eysenhardt, 1821, p. 352). 
Holothuria arenicola Semper, 1868. Holothurien, p. 81; pl. 20 (colored); pl. 30, figs. a, b. 

Apparently this is a tropicopolitan species. At least, specimens referred to it are 
known from many localities in the West Indian region, from the Red Sea, Zanzibar, 

and Mauritius, from the East Indies, Philippines, and southern Japan, from Fiji, 
Hawaii, and Tahiti, from the Galapagos and Cocos Island, and from the eastern 

coast of Australia between Lord Howe Island and the Murray Islands. It has not, 
however, reached the western coast of America, the northern or western coasts of 

Australia, or New Zealand. As yet no characters have been noted which will 
distinguish the West Indian specimens from those of the Indo-Pacific region. 
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This is a large species, up to 300 mm. in length, but as it lives buried in the sand 
under rock fragments and its color harmonizes well with its surroundings, it 1s 
easily overlooked, especially when small. Moreover, the tentacles are small, so that 

the oral end is hard to distinguish even when only partly contracted, the animal 
tapering toward each end as is well shown in Semper’s figure. The habits are 
sluggish, and there are no Cuvier’s organs. The color is grayish white, often more 
or less markedly tinged with yellow or rust color and almost always with spots or 
blotches of dull purple, blackish brown, or very dark gray. Usually there are 2 
dorsal series of these blotches. Frequently there are numerous small dusky spots 
scattered all over the body, and when these are well developed the blotches may be 
wanting. 

Holothuria verrucosa 

Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 338. 
Holothuria immobilis Semper, 1868. Holothurien, p. 90; pl. 29; pl. 30, figs. 27a, b. 

Few specimens of this fine species have as yet been taken, but it is reported from 
Mauritius, the Philippines, Samoa, and Hawaii. We found a single adult specimen 
on the southeastern reef flat at Mer, Murray Islands, in 1913, but it was only about 
200 mm. long, whereas Semper’s figured specimen exceeds 300. The color was 

_also quite different; the alcoholic specimen is light grayish buff, with a series of 
dark blotches along each side. The number of tentacles and the calcareous particles, 
however, seem to justify considering it verrucosa. Deichmann believes Semper’s 
species is identical with Selenka’s, described a year earlier, and I have no reason to 
question her verdict. 

ACTINOPYGA 

Bronn, 1860. Klass. Ord. Thierreichs, vol. 2, p. 403; pl. 45, fig. ro. 

Genotype: Miilleria lecanora Jaeger, 1833, p. 18. 

As it has been repeatedly explained by Bell, Fisher, and others why Bronn’s 
generic name must replace Jaeger’s, owing to multiple preoccupation of Miilleria, 
the matter needs no further discussion here. The genus is a relatively small one 
with about a dozen species, of which only 1 is strictly West Indian, but 1 other 
is found at Madeira. The remainder are more or less widely distributed in the 
Indo-Pacific region. Of these, 6 are known from Australia, and 4 of these occur at 
the Murray Islands; only 1 was taken at Broome and none at Darwin. In the Torres 
Strait region, all the species are used for béche-de-mer and 3 are reckoned as “good 
fish.” The Australian species may be distinguished as follows: 

KEY TO THE SPECIES OF ACTINOPYGA 

A. Tentacles 25 or more; calcareous particles rods, rosettes, smooth oval 
(SA ENINISS | 8 dreligdt erste Gd ot aint 6 Gee nn ee ce ee EIR CEO cee mauritiana 

AA. Tentacles 20 or fewer: 
B. Well developed tables present in skin, but scattered and accom- 

Ppanicaubyelangcestenestrateamc!lipsespmnny tre tenn nny nn ae nobilis 
BB. No well developed tables in body wall: 

C. Small (less than 50 mm.), with soft body wall containing 
scattered imperfect, diskless tables and no other deposits........... lubrica 
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CC. Large, commonly up to 200 mm. or more; deposits rods (often 
branched) and rosettes: 

D. Area around anus conspicuously light-colored; no large rods 

AMONG deposits: are ek GN VAL ein a are ey lecanora 
DD. Area around anus not noticeably different from rest of dorsal 

side: 
Large rods, often branched at ends, sometimes with lateral 

branches, occur abundantly among countless rosettes....... echinites 
No large rods; rosettes minute, often incomplete, not 

ustially crowded la) 8. eee 2 2 fc Aa AONE eee eee miliaris 

Actinopyga mauritiana 

Holothuria mauritiana Quoy and Gaimard, 1833. Voy. “Astrolabe,” vol. 4, p. 138. 
Actinopyga mauritiana Bell, 1887. Sci. Trans. Roy. Dublin Soc., ser. 2, vol. 3, p. 653; 

ol, AO, WR, i 
Fisher, 1907. Proc. U. S. Nat. Mus., vol. 32, p. 648; pl. 67, figs. 1-1d. 

Fisher’s account of this holothurian is a model of what such accounts should be. 

In Australia it is confined to the northeastern corner of the continent, the northern 

end of the Barrier Reef. It is found at Mer, but is not so common as lecanora. It 

is 150 mm. or more in length when preserved, and in life no doubt may be 200 mm. 
or more. The geographical range includes the entire Indo-Pacific area from 
Mozambique, Zanzibar, and the Red Sea to Hawaii, Tahiti, and the Paumotus, 

northward to southern Japan and southward to Fiji. In Torres Strait it is (or was) 
much sought as béche-de-mer and is usually marketed as “redfish.” 

Actinopyga nobilis 

Miulleria nobilis Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 313; pl. 17, figs. 13-15. 
Actinopyga nobilis Fisher, 1907. Proc. U. S. Nat. Mus., vol. 32, p. 647. 

Under the doubly erroneous name Midilleria maculata, Erwe (1913) records this 
species from Shark Bay and Houtman’s Abrolhos. As he gives excellent figures 
(pl. 6, figs. 12a-d), his identification cannot be questioned, but we did not find 
nobilis in the Broome region in either 1929 or 1932. Neither did it occur at Darwin 
nor on the Coburg Peninsula. It was rare at the Murray Islands, but as it was per- 
sistently sought by the béche-de-mer fishermen (to whom it is “teatfish” or “mammy 
fish”), this is not strange. It grows to a large size (200-300 mm.), perhaps the 
largest in the genus. The color is black or black and white. Mitsukuri (1912) 
has given a very full account, with valuable figures, of this holothurian as found 
in southern Japan. For a discussion of its correct name see H. L. Clark, 1921, page 
189. It ranges from Natal to the Red Sea and eastward to Hawaii and Fiji. 

Actinopyga lubrica 

Miilleria lubrica Sluiter, 1894. Semon’s Hol., 7» Jena Denkschr., vol. 8, p. 104. 

Actinopyga lubrica H. L. Clark, 1921. Ech. Torres Strait, p. 188. 

Based on 2 small specimens, 46 mm. long by 20 mm. wide, this species is open 
to grave suspicions. The material was collected by Semon at Thursday Island and 
no similar specimens have since been taken. The description suggests the possibility 
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that 2 specimens of Holothuria difficilis were preserved in formalin, which softened 
and swelled the body wall and partially decalcified it. No figures of the peculiar 
calcareous particles have been published. 

Actinopyga lecanora 

Miilleria lecanora Jaeger, 1833. De Hol., p. 18; pl. 2, figs. 2, 20. 

Semper, 1868. Holothurien, p. 75; pl. 30, fig. 7. 
Actinopyga lecanora Bronn, 1860. Klass. Ord. Thierreichs, vol. 2, explanation of pl. 45, 

fig. 10. 

This was the only species of Actinopyga met with by us in Australia in 1929 and 
1932. In the former year we found 2 adult specimens among the corals at Cape 
Leveque, and in the latter year we took 2 smaller specimens at Broome. It is a 
large species, exceeding 300 mm. in length when fully grown. The coloration is 
very distinctive: upper surface dark, ranging from brown to deep brownish black; 
lower surface and a conspicuous area around the anus much lighter, ashy or olive 
gray. The shades of color show no little range in life as well as in preserved 
material, and the extent of the light areas also shows individual diversity. The type 
locality for Jecanora is Celebes, but the species ranges from Mauritius to Tongatabu, 
and north to the Ryukyu Islands. In Australia it has been taken often in Torres 
Strait and on the northern part of the Barrier Reef, where it is in demand for 
béche-de-mer, being sold under the name “stone fish.” Apparently it may be 
expected in any suitable area of tropical Australia, at least as far west as long. 120° E. 

Actinopyga echinites 

Miulleria echinites Jaeger, 1833. De Hol., p. 17. 

Semper, 1868. Holothurien, p. 76; pl. 30, fig. 8. 
Actinopyga echinites Kent, 1893. Great Barrier Reef, p. 236. 

Commercially important in the Torres Strait region under the name “redfish” 
(also applied to A. mauritiana), this holothurian grows to a length of 300-350 mm. 
according to Kent, who also figures the color in life as dark reddish brown above 
and light red on the ventral surface. The colors become darker on preservation. It 
ranges from Zanzibar to Fiji, north to the Ryukyu Islands, and south to Shark Bay, 
Western Australia, and Port Denison, Queensland. It was not met with on any of 

my three Australian visits, but Erwe (1913) records it from Shark Bay, and Kent 
(1893) reports a single large specimen from Port Denison. He says it inhabits 
deeper water than mauritiana. 

Actinopyga miliaris 

Holothuria miliaris Quoy and Gaimard, 1833. Voy. “Astrolabe,” vol. 4, p. 137. 

Actinopyga miliaris Bell, 1887. Sci. Trans. Roy. Dublin Soc., ser. 2, vol. 3, p. 653; pl. 4o, 
IG, Th 

Ranging from Mozambique and the Red Sea to the Ryukyu, Caroline, and Tonga 
islands, this is one of the “good fish” of the béche-de-mer fishermen, who call it 

“blackfish.” The color in life is a deep brown which looks almost black when 
the animal is strongly contracted, and becomes black when the transformation into 
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béche-de-mer is completed. In Australia, miliaris is known from “Western Australia,” 

Torres Strait, and the northern end of the Barrier Reef. The Barrier Reef Expedi- 
tion took it twice north of the Low Isles, near North Direction Island and Eagle 
Island, in 10-19 fms. 

Order MOLPADONIA 

This is the smallest of the 4 orders of holothurians met with on the Australian 
coast, where it is represented by only 7 species. All are lovers of mud or soft sand 
and live buried beneath the surface. When undisturbed they are supposed to lie 
with the oral end of the animal flush with the surface of the bottom where they 
dwell, the greater part of the body buried several centimeters deep in the sand or 
mud, and the posterior end, which is often constricted into a more or less elongated 
caudal region, curving upward so that the anal opening is also at the surface of the 
sand but more or less distant from the mouth. Buried thus, they move about but 
little if at all, and they would rarely be seen by man were it not for heavy storms 
which create such surf and undertow that the holothurians are washed out and up 
onto the beach, sometimes in very large numbers. The surface of the body is smooth 
and often slimy, making the contracted animal more or less repulsive. Only 1 family 
is recognized. 

Family MOLPADIDAE 

This small family of 8 or 10 genera is not very well represented in Australia, only 
3 of the genera having been taken there as yet. These may be distinguished thus: 

KEY TO THE GENERA OF MOLPADIIDAE 

Mentacl esmvwtinys—7as 1 ream ola CRC ots Ge eter Molpadia 
MNentaclesmwathyou painssofrathermlon campoint cameo: ts an any anne Paracaudina 
Tentacles without digits or with a minute one on each side of tip............... Acaudina 

MOLPADIA 

Risso, 1826. Hist. nat. Europe, vol. 5, p. 292. 

Genotype: Molpadia musculus Risso, 1826, vol. 5, p. 293. 

It is futile to attribute this generic name to Cuvier, as is universally done, since 

he designates no identifiable type. It is only because Risso himself refers to Cuvier’s 
use of the name that subsequent writers have taken Cuvier as the founder of 
Molpadia and dated it from 1817. If we regard Cuvier as the author of Molpadia, 
we must acknowledge either that it has no type, or else that it is monotypic and 
the type is unrecognizable. By considering Risso the founder of the genus, though 
not the author of the name, we avoid all difficulties, since Molpadia musculus is a 

widely distributed and well known holothurian. 
This is a relatively large genus with some 30 or more species, but in Australian 

seas it is represented by only 3, all of which have been discovered in the past thirty- 
five years. Two were taken by the “Thetis” at her station 46, off Jibbon, New South 
Wales, and neither has been reported since. The third is known only from a single 
spot near the jetty at Darwin, Northern Territory. 
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Key To THE SPECIES OF MOLPADIA 

A. Tables with irregular disks, 100-200 microns or more in diameter; 

dark red phosphatic bodies present: | 
Disks of tables in tail not narrowed and drawn out into projection at 

each end, but irregularly oval with 20-40 small holes................ dissimilis 
Disks of tables in tail narrowed and drawn out into projection at 

cadn eael, writin meaty (G=10)) INOS... 0550ccceccca0pcncecccccs: productamensis 
AA. Tables with rather regular disk with 3 large holes, usually 3 smaller 

ones alternating with them; no dark red phosphatic bodies........... altimensis 

Molpadia dissimilis 

H. L. Clark, 1909. “Thetis” rept., p. 561; pl. 58, figs. 12-21. 

Three specimens of this species, 45-70 mm. in length, with the diameter a third 
as much or more, were taken by the “Thetis” off Jibbon, New South Wales, in 

50-66 fms. The bottom was recorded as “mud and abattoir refuse”; probably the 
latter supplied nourishment for countless mud-loving animals. The holothurians 
have a grayish color which is largely obliterated in the adults by the dark red 
phosphatic deposits, except the oral disk and caudal appendage. The smallest speci- 
men has the ground color yellowish gray with the tentacles yellowish. The phosphatic 
deposits are yellowish red, an indication of youth. In spite of superficial resemblances 
to the following species and to intermedia, the common Pacific Molpadia, the specific 
characters of dissimilis seem to be distinctive. But Deichmann considers it identical 
with scabrum Sluiter. Lack of material for comparison prevents a decision. 

Molpadia productamensis 

lal, IL, Clark, room, “Ines” mente, OD, S028 jo Gel, ines) D2—syo, 

The only known specimens of this Molpadia were taken with the preceding 
species off Jibbon, New South Wales, in 50-66 fms. on a muddy bottom enriched 
by abattoir refuse. It is somewhat larger than its congener, the type being 68 by 35 
mm. The coloration is essentially the same, deep purplish red with oral disk and 
caudal appendage light gray. The differences in the calcareous deposits and in the 
calcareous ring preclude any possibility that the specimens all belong to one species. 
Deichmann thinks that productamensis may be identical with Trochostoma anda- 
manense Walsh. Lack of material for comparison again prevents a decision. 

Molpadia altimensis 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 538; figs. 58a—c. 

This species also is known from just 3 specimens, all taken at a single place, in 
this case near the jetty at Darwin, Northern Territory. The general appearance is 
very different from that of the New South Wales material, as the thin and delicate 
body wall is pale gray, with a more or less rusty tinge and a complete absence of 
dark red phosphatic deposits. But these tropical Molpadias are very small, less than 
25 mm. in length, and the body wall is very rough from the high spires of the 
tables. The 3 known specimens were dredged in only 7 fms. of water on a bottom 
of soft, black mud. This is a very shallow habitat for Molpadia, and the small 

29 
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size of the specimens suggests that the adults may live in deeper water. The pos- 
sibility that the specimens from Darwin are the young of M. scabrum (Sluiter) or 
some other Indian Ocean species cannot be denied, but further material must be 
obtained before we can know. 

PARACAUDINA 

Heding, 1932. Vidensk. Medd., vol. 92, p. 455. 

Genotype: Molpadia chilensis Miller, 1850, p. 139. 

A detailed discussion of this genus and its allies was published by me in 1935, 
which showed that 3 species were recognizable and that 1 of these has an ex- 
traordinarily wide range and sufficient diversity to justify recognizing 3 varieties. 
The 3 species all occur in Australia, some member of the genus being presumably 
present on any part of the coast where conditions permit. They may be distinguished 
thus: 

Kry To THE SPECIES OF PARACAUDINA 

A. Crossed-cups well developed and in large numbers; perforated plates 
mayralsodbe presemty ae, sachs aee, son mete delgado ae os alee aoe ene chilensis var. 

ransonnetit 
AA. Crossed-cups reduced to irregular perforated plates, usually with knobs 

or projections, sometimes showing traces of crossed-cup origin: 
Plates of irregular form, usually with about 8 perforations of un- 

equallsizesandinnegulaigdispositio nents hs i eee australis 
Plates oval or squarish, commonly with 4 large, symmetrically placed 

perforations, sometimes with 1 or more small ones in addition........ tetrapora 

Paracaudina chilensis var. ransonnetii 

Caudina ransonneti von Marenzeller, 1881. Verhandl. K. K. zool.-bot. Gesellsch. Wien, 

WO, Bip fO, W200), 
Caudina chilensis (J. Muller) Hozawa, 1928. Sci. rept. Tohoku Univ., ser. 4, vol. 3, p. 361; 

pls. 14-17. 
Pseudocaudina ransonetti Heding, 1931a. Vidensk. Medd., vol. 92, p. 283. 

Paracaudina ransonetti Heding, 1932. Vidensk. Medd., vol. 92, p. 455. 
Paracaudina chilensis var. ransonnetiu H. L. Clark, 1935. Ann. Mag. Nat. Hist., ser. 10, 

VO leas ama Olle 

1938. Mem. Mus. Comp. Zool., vol. 55, p. 540. 

This interesting holothurian is common in the sandy mud of Roebuck Bay, north- 
western Australia, and probably occurs at many other suitable localities in the 
Australian tropics. It is also known from the East Indies, China, Japan, the 

Aleutian Islands, and California. As to where it merges with typical chilensis, we 
have no present knowledge. Deichmann (1938) has recorded chilensis from Cali- 
fornia, Mexico, and Guatemala. Full-grown ransonnetiu exceed 200 mm. in length; 
about one-third to one-half of the length may be in the caudal part. The color in 
life is white, with a slight purplish cast especially near the anterior end; the 
caudal part is cream color; the tentacles are reddish at the base and on the outer 
side, apparently from the blood they contain. Preserved specimens are light gray. 
Those collected at Broome were very inert and apparently lived 5-10 inches below 
the surface of the mud. 
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Paracaudina australis 

Molpadia australis Semper, 1868. Holothurien, p. 233; pl. 39, fig. 14. 
Pseudocaudina australis Heding, 1931a. Vidensk. Medd., vol. 92, p. 283. 

Paracaudina australis Heding, 1932. Vidensk. Medd., vol. 92, p. 455. 

This Paracaudina is reported from the eastern and southern coasts of Australia. 
Semper’s type was from Rockhampton, Queensland, and Joshua and Creed (1915) 
examined more than 40 specimens from “various localities off the South Australian 
coast.” Semper’s type was only 100 mm. long and yellowish brown in color, but 
Joshua and Creed report great diversity in size (70-125 mm.), form, and color. 
Their largest specimen either was abnormal or had lost its caudal appendage. The 
color is recorded as “yellow with patches of rusty-pink.” The small specimens were 
white. 

Paracaudina tetrapora 

Caudina tetrapora H. L. Clark, 1914. Rec. W. Australian Mus., vol. 1, p. 170; fig. I. 
Paracaudina tetrapora H. L. Clark, 1935. Ann. Mag. Nat. Hist., ser. 10, vol. 15, p. 284. 

The occurrence of a Paracaudina in Western Australia had not been suspected 
until specimens in the Western Australian Museum, from Cottesloe Beach and the 
Abrolhos Islands, were examined in 1913. Since then it has become known that 
specimens are often washed up on Cottesloe Beach after a storm. They grow to be 
nearly 200 mm. in length and 30 mm. in diameter. The absence of a caudal part 
in some individuals is probably accidental. All the preserved specimens are more 
or less white. In the South Australian Museum at Adelaide, 2 specimens of Para- 
caudina were found which were taken near the Semaphore, on Lefevre’s Peninsula, 
South Australia. It was supposed these were australis, but examination of the 
calcareous particles showed them to be ¢etrapora. It is probable, therefore, that this 
big Paracaudina ranges from the Gulf of St. Vincent westward and northward to 
the Abrolhos Islands, and that australis ranges from Discovery Bay eastward and 
northward to Rockhampton, Queensland. But there are vast areas of these coasts 

where no Paracaudinas are as yet known. 

ACAUDINA 

lal, Ik, Gan, roo Ayoosl lol, jx wz. 

Genotype: Molpadia demissa Sluiter, 1901, p. 110 = Haplodactyla molpadioides 
Semper, 1868, p. 41. See Deichmann, 1940, p. 212. 

Recent studies have shown that Aphelodactyla and Acaudina are synonyms, and 
the shorter name has priority. Nearly a dozen specific names have been applied to 
various individuals in this East Indian genus, but it is now generally agreed that 
the type is the only valid species, save for the 2 following, recently described from 
northwestern Australia. These differ from the genotype in having characteristic 
calcareous plates. They differ from each other in the form of these deposits. 

Calcareous deposits scattered perforated plates, larger ones with big perfora- 
CONS IMATE? SEBRAS WOATTEINS., Go ooo dosecaus sd overpass souusuagobbintow aus aban delicata 

Calcareous deposits small oval plates with 3 or 4 perforations, a few 
doughnut-shaped bodies, and short, irregularly branched particles with 

wid ewmblun tm branches micah pnwne minim neat cnn pan vu Me UR Ran!) dl) leucoprocta 
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Acaudina delicata 

Aphelodactyla delicata H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 542; 
figs. 59a, b. 

This apparently well marked species was found in muddy sand, in 5-8 fms. of 
water, southwest of Broome in 1929 and again in 1932. Its small size, 52 mm. or 
less in length, suggests that the known specimens are not adult. But the calcareous 
spicules are so characteristic it is hard to doubt the validity of the species. The color 
was pale gray with the tentacles yellowish or brownish. 

Acaudina leucoprocta 

Aphelodactyla leucoprocta H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 543; 
figs. 60a-c. 

The curious color character of this relatively big molpadiid is notably distinctive, 
for no other Australian holothurian has the cloacal lining and the adjoining body 
surface white in contrast with the general dark purple or purplish-brown color. The 
otherwise very different and much larger Actinopyga lecanora has the area around 
the anus light gray, sometimes almost white, in contrast with a dark general color, 
but the contrast is not so marked as in the Acaudina. Only 3 specimens of this 
molpadiid were taken, all from the Broome region but at three widely separated 
points. Two occurred near low-water mark, more or less buried in sand or sandy 
mud. The third was dredged in sandy mud in 7-8 fms. of water. The specimens 
ranged from 100 to 140 mm. in length, with the greatest diameter about one-third 
as much. The body wall is notably slimy and the animal is unusually inert. 

Order APODA 

The holothurians of this group have, as a rule, more or less elongated bodies; 
as a consequence, the large species have a superficial resemblance to snakes, and 
the smaller ones are quite like worms. They are widely distributed in all seas, but 
are most common in the East Indies. They occur on all sides of the Australian 
continent, but are most abundant at the northeastern corner, where about half the 

species are found. The temperate coasts of New South Wales, Victoria, and South 

Australia are the home of only 4 or 5 species. Two quite distinct families are 
recognizable, and are easily told apart by the differences in the tentacles and in the 
calcareous deposits: 

Calcareous particles perforated plates, accompanied by anchors; tentacles 
usually more or less definitely pinnate, never peltato-digitate.............. Synaptidae 

Calcareous particles wheels with or without sigmoid bodies, or sigmoid 
bodiesmalonemtentaclesm peltatord 1 eta tenia ae ee eee eee Chiridotidae 

Family SYNAPTIDAE 

Most of the Apoda occurring in Australia belong in this family, 7 genera being 
represented. They show great diversity in size and color, but otherwise they are 
distinguished chiefly by the character of the calcareous particles in the body wall. 
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They are commonly found either free-living among sponges or corals, or under rock 
fragments, where they are usually somewhat buried in the sand or mud. The 
Australian genera may be distinguished as follows, chiefly by the character of the 
anchors and anchor plates: 

Kery To THE GENERA OF SYNAPTIDAE 

A. Arms of anchors smooth; vertex usually with minute knoblike projec- 
tions: 

B. Cartilaginous ring, posterior to calcareous ring, usually wanting; 
stock of anchor irregularly branched: 

Calcareous ring without noticeable anterior projections; anchor 
plates not abruptly contracted at posterior end, but with 
large, Saaooide, INOS @M GAGN GWO,,.0sccccccccsscescccovsedououssas Euapta 

Calcareous ring with conspicuous anterior projections; anchor 
plates abruptly contracted posteriorly and thus lacking large, 
Smooth@holekonteachusig enna wn Vet cmb NMED l s\n. bl: Opheodesoma 

BB. Cartilaginous ring commonly present; stock of anchor not 
branched: 

C. Tentacles numerous, normally 25, but ranging from 16 to 27, 
AAS NUbY AeoebiNe (to AES LOWE MOE (1) SWE. .52+0r00ccee0085 Polyplectana 

CC. Tentacles normally 15 or fewer: 
Very large, 500-2000 mm. in length; anchor plates subrec- 

tangular or irregular, with numerous smooth holes............ Synapta 
Size diverse, 40-500 mm.; anchor plates rounded in front, 

narrow behind, with few holes, the largest dentate and 

ECU ATy Meat Tl eG MUN Get nem Sar raree ey Utes yins wee When Chondrocloea 
AA. Arms of anchors usually serrate, but sometimes smooth; vertex without 

knobs: 
Tentacles pinnate, with 5-21 digits (usually more than 7)............ Leptosynapta 
Lentacdles chase, Witln G5 CNIS. os5c5 cee ececbobosou dee dodvesunecs Protankyra 

EUAPTA 

Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 112. 

Genotype: Synapta godeffroy: Semper, 1868, p. 231. 

This genus of large tropical synaptids contains, according to Heding (1928), 5 
species rather than the 2, one West Indian and the other Indo-Pacific, which have 
long been recognized. Only 1 species has as yet been taken in Australia. 

Euapta godeffroyi 

Synapta godeffroy: Semper, 1868. MHolothurien, p. 231; pl. 39, fig. 13. 
Euapta godeffroyi Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 113. 

H. L. Clark, 1924. Bull. Mus. Comp. Zool., vol. 65, p. 462; pl. 1, figs. 1-4. 

Semon took 3 specimens of this holothurian at or near Thursday Island, and we 
took a single small specimen at Mer. The species ranges from Mauritius to Hawaii, 
but is apparently not found in Australian waters except in the Torres Strait region. 
Fully grown specimens are up to 400 mm. in length, with a diameter in life (when 
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normally extended) of about one-twentieth as much. The coloration is yellow-gray 
or creamy white, with radii indicated by greenish-brown or pale brown stripes and 
the dorsal interradii marked with large dusky, greenish-brown blotches. Nothing 
is known of the habits, but Fisher (1907) gives a very full account of this synaptid 
and its occurrence in Hawaii. 

OPHEODESOMA 

IBSNSs, uO, IProe, Oh So Nae, Mis, vol 32, a G22, 

Genotype: Opheodesoma spectabilis Fisher, 1907, p. 723. 

This is a group of 4 or more species widely distributed in the Indo-Pacific region. 
According to Heding (1928, 1931), there are 11 species, but he makes so little 
allowance for individual diversity, youthful and senescent features, and abnormali- 
ties, we are justified in being skeptical as to the validity of his species. Apparently 
2 or possibly 3 species are found on the Queensland coast, one of which is, so far 
as we now know, endemic. No member of the genus has been found as yet west 
of Torres Strait. The 3 Australian forms are supposed to be distinguished by the 
presence or absence of a membrane uniting the bases of the digits of the tentacles, a 
character in whose consistency I have no faith; and by the size of the anchors and 
plates, a character subject to the “personal equation” of the observer as well as 
to age differences in the individuals observed. It is important to remember that age 
differences and size differences are not the same thing. Differences in the calcareous 
ring are unreliable, as that organ varies more or less with age, size, and environment. 
Large series of specimens have not been available for studying any of the Australian 
Opheodesomas, which are supposed to differ from each other thus: 

KEY TO THE SPECIES OF OPHEODESOMA 

A. Base of digits united by membrane: 
Anchors rather small and narrow, 275 microns or less in length; 

HAKGKN AVSRONS eran slocwte loeMbe MG MUN. oo cccccgaeccocosaacccssasbaoe: glabra 
Anchors 290-370 microns in length; width across arms about two- 

thirdsp-asymiichy: es ence V ye yee ns epee Ment sic ns ee australiensis 

AA. Base of digits not united by membrane; anchors 275-357 microns in 
length; width across arms about three-fourths as much................... grisea 

Opheodesoma glabra 

Synapta glabra Semper, 1868. Holothurien, p. 12; pl. 2 (colored); pl. 4, fig. 8. 
Opheodesoma glabra Fisher, 1907. Proc. U. S. Nat. Mus., vol. 32, p. 723. 

H. L. Clark, 1924. Bull. Mus. Comp. Zo6l., vol. 65, p. 465; pl. 2, figs. 4-6. 

The inclusion of this species in the Australian fauna is based wholly upon 2 
specimens taken by Semon in the Thursday Island region, but Sluiter (1894) says 
nothing definite about their size or color. The species has been reported from the 
Philippines, the Dutch East Indies, and Fiji, and is said to reach a length of 900 mm. 
The color is recorded as uniformly brown, as shown by Semper, or dark gray, some- 
times with white spots due to large heaps of miliary granules. Nothing is as yet 
recorded as to habitat or habits. 
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Opheodesoma australiensis 

Heding, 1931. Zool. Jahrb., Abt. syst., vol. 61, p. 640; figs. 1, 1-17; fig. 2, 4. 
Opheodesoma ramispicula Heding, 1931. Zool. Jahrb., Abt. syst., vol. 61, p. 643; figs. 1, 

12-17; figs. 2, I, 5. 

This species is based on 5 specimens from Bowen, Queensland, of which the 
largest, 340 mm. in length, was considered by Heding a different species from the 
others. But the peculiarities of this specimen are so trivial, I cannot believe it is 
anything other than an individual variant, perhaps senescent, and I feel rather sure 
that all 5 are either glabra or grisea—if indeed those 2 species prove to be really 
distinct. 

Opheodesoma grisea 

Synapta grisea Semper, 1868. Holothurien, p. 11; pl. 4, figs. 6, 7. 
Opheodesoma grisea Fisher, 1907. Proc. U. S. Nat. Mus., vol. 32, p. 723. 

H. L. Clark, 1924. Bull. Mus. Comp. Zool., vol. 65, p. 466; pl. 2, figs. 1-3. 

We took 5 specimens of this synaptid at Mer, and Semon took 2 at Thursday 
Island. Two specimens, 1 in the Museum of Comparative Zoology from Zanzibar, 
and 1 taken by the Great Barrier Reef Expedition near North Direction Island in 
19 fms., lack their head ends, and their identification is open to question on that 
account, but the anchors and plates justify calling them grisea. In size, this species 
is not inferior to glabra; in color it is much more diversified, ranging from pure 
white (var. alba Sluiter) to mottled dusky greenish or bluish gray, with narrow 
dusky lines and irregular spots. Synaptids referred to grisea have been taken on the 
East African coast at Lumbo and Zanzibar; at Ceylon; in the Philippines; and in 

the Dutch East Indies. Heding (1928) reports it from Pearl Harbor, Hawaii, the 
type locality for O. spectabilis Fisher. On the other hand, he found no specimens 
of spectabilis in Mortensen’s Pearl Harbor collection, whereas Fisher in 1902 and I 
in 1913 found it very common there, and it was the only synaptid we did find. 
Obviously Heding’s identifications need confirmation. There are Australian records 
of grisea from Fitzroy Island and Bowen, Queensland. As to habits or habitat, 
however, nothing is recorded. 

POLYPLECTANA 

166 Ib, Ghrds, toes, Ayoosl Inol, jo. WO, 22, 70, 

Genotype: Synapta kefersteinit Selenka, 1867, p. 360. 

This has been a monotypic Indo-Pacific genus, well characterized by the large 
number of tentacles, but in 1928 and 1931 Heding added 9 new species, of which 
none are reported from Australia. The validity of these species therefore does not 
concern us here. 

Polyplectana kefersteinii 

Synapta kefersteinit Selenka, 1867. Ztschr. f. wissensch. Zool., vol. 17, p. 360. 
Polyplectana kefersteini H. L. Clark, 1908. Apod. hol., pp. 16, 77. 

1921. Ech. Torres Strait, p. 159. 
1924. Bull. Mus. Comp. Zool., vol. 65, p. 468; pl. 1, figs. 8-12. 
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The type locality for this species is the Hawaiian Islands, whence it ranges south- 
ward to Tahiti and westward to Kosseir on the Red Sea. It does not appear to 
have been found at Zanzibar or Mauritius, nor as yet at Ceylon. In Australia, it is 
known only from the Murray Islands and apparently from the Low Isles. The 
latter record is, however, open to some question, as the specimen was fragmentary 
and headless and the identification rests wholly on the calcareous particles. Large 
specimens are up to 450 mm. in length, and the color is some shade of brown, often 
lighter on the lower side. Spots and blotches of a light gray or whitish color may 
occur as a result of aggregations of miliary spicules. 

SYNAPTA 

Eschscholtz, 1829. Zool. Atlas, vol. 2, p. 12. 

Genotype: Synapta mammiullosa Eschscholtz, 1829, p. 12 = Holothuria maculata 
Chamisso and Eysenhardt, 1821, p. 352. 

This genus has long been considered monotypic, but Heding (1928) is quite sure 
that Lesson’s (1830) species oceanica from Tahiti is distinct from Chamisso and 
Eysenhardt’s maculata from the Marshall Islands. The single specimen which I 
collected at Papeete in 1913 seems to justify his position, but much more material 
is needed from other islands to settle the matter. All Australian material seems to 
represent a single species. 

Synapta maculata 

Holothuria maculata Chamisso and Eysenhardt, 1821. Nova acta Deutsch. Akad., vol. 10, 

p. 352. 
Synapta maculata Jaeger, 1833. De Hol., p. 15. 

Jal, IL, Clas, noo, ANsxorl, Inall,, jo. 783 fol, x (Colores). 
noma, lel Ming, Coes, Aol, wOl Ox, fO. A7ils De 3, 1 MDE [Dl Ay Wels Mo 

Though the western limits of the range of this species, Zanzibar to Kosseir, are 
well known, there is still doubt as to the eastern limits. If the Tahitian Synaptas 
represent a different species, as is at least possible, the region where its western range 
limit meets the eastern limit of maculata is completely unknown. Apparently neither 
form has reached the Hawaiian Islands. The genus enters the Australian fauna 
only in the region of the northern end of the Barrier Reef. Semon did not find it at 
Thursday Island, but maculata is not uncommon at the Murray Islands, the Museum 

of Comparative Zoology has a specimen from Hope Island, and the Barrier Reef 
Expedition took at least 2 at the Low Isles. So long and snakelike are these biggest of 
synaptids and longest of holothurians, accurate statements as to length are not 
available. There is no doubt that normal adults may exceed a meter even when 
only naturally extended. That such a specimen could be stretched to 2 meters is not 
at all unlikely. The color is some shade of brown, often yellow-brown, but the 
degree of contraction or extension makes much difference. Striped forms are re- 
ported, but these may be the other possible species. More careful observations in 
life are needed. Like all synaptids, maculata is very sluggish in all its movements, 
save for the ceaseless bending and twisting of the tentacles. It frequently occurs 
unsheltered on “grassy” bottoms, but it is more commonly found, often several in- 
dividuals together, under rock fragments on the reef flat or near low-water mark. 
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CHONDROCLOEA 

Ostergren, 1898. Ofvers. K. Vetensk.Akad. Forh., vol. 55, p. 113. 

Genotype: Synapta nigra Semper, 1868, p. 12. 

The question of the type of this genus is complicated by the fact that Ostergren 
included a single West Indian synaptid with the dozen East Indian species which he 
grouped in his proposed Chondrocloea. But this West Indian form had already been 
made the type of a genus Synaptula, and it is now generally agreed that this genus 
is valid and monotypic. Ostergren’s proposed name must then be used for the 
East Indian group of species. In 1908 (p. 80, last line) I suggested that nigra “best 
represented” this group, thus virtually making it the type of Chondrocloea. Yet in 
1928, Heding (p. 155) says: “The genotype of Chondrocloea is Synapta indivisa 
Semper.” In 1938 (p. 546) I thoughtlessly accepted his statement, forgetting my 
own designation of nigra. Heding gives no reason for his choice of zndivisa, but 
presumably it is because Ostergren (1898, p. 114) in listing his species of Chondro- 
cloea arranged them alphabetically and thus put zmdivisa first. There is no indication 
that zndivisa was to be considered typical or a type in any sense. Neither nigra nor 
indivisa is a satisfactory genotype, as neither is adequately known. But for the 
present Ostergren’s name may continue in use for the group which he had in mind. 
There is little doubt that recta is the commonest and best-known species, but of 
course we cannot now adopt it for genotype. 
When we come to consider the component species of Chondrocloea, it is evident 

that complete revision of the group is demanded. This is not the place for such a 
revision, but the situation must be stated. In 1908, I recognized 8 species of 
Synaptula, but of course 1 of these was the unique genotype, hydriformis. The 
remaining 7 species made up Chondrocloea. In 1928, Heding rejected nigra as a 

member of Chondrocloea, but added 17 new species and restored 4 old names which 
I had rejected as synonyms of earlier names. He thus included 28 species in 
Synaptula, not separating the single West Indian form from its multitude of East 
Indian congeners. In making up his key (1928) he has relied so largely on color 
that anyone who has handled large quantities of such a diversified species as recta 
(see H. L. Clark, 1938, p. 545) is in despair. It is further noteworthy that most of 
Heding’s 27 East Indian Chondrocloeas are from three localities, 8 species being 
recorded from Banda, 8 from Toeal and Vatek opposite Toeal, and 3 from Jolo. 
In 1931, Heding added 2 more species to his genus Synaptula, and established a 
new genus, Pendekaplectana, for a single Synaptula-like specimen from Ponape. 
I doubt the validity of both the species and the genus, since it is evident that Heding 
and I have different concepts of what constitutes a species or a genus. 
None of Heding’s material is recorded from Australia save the 2 “new species” 

described in 1931. One of these is based on 2 specimens from Bowen, the other on 8 
specimens from Shark Bay. The latter were reported by Erwe (1913) as Chondro- 
cloea recta, but Heding has overlooked Erwe’s admirable paper. His supposed 
species from Bowen is also probably recta, which is common and widespread in 
tropical Australia. The other Australian Chondrocloeas are very unsatisfactorily 
known from inadequate material. They, together with the East Indian forms, 
require a complete revision. 
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KEY TO THE SPECIES OF CHONDROCLOEA 

A. Tentacles 15: 

Color dark brown or purplish brown; anchors rather stout, with 
short, divergent flukes; miliary granules, minute irregularly 
branched: plates wie i) (0 aah cen ety att ayant andra Gat DIN can ie eae nigra 

Colors greenish brown (olive green in alcohol) and dirty cream 
color (light buff in alcohol); anchors slender, with longer, less 
divercentiukes-smuilianvacranulessity p1calgroscttcs ar inant eae macra 

AA. Tentacles 13: 

Gonads unbranched; polian vessels few; tentacles very long and 
SSNS, WN AOE TO fORITS OE CHEB... occccoccvdovcrccccescovonovee indivisa 

INGt. AS ABOVE ie bees ey, sien gana mehe a PAU AL ethan er ec ae ea recta 

Chondrocloea nigra 

Synapta nigra Semper, 1868. MHolothurien, p. 12; pl. 4, figs. ga—c. 
Chondrocloea nigra Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 114. 
Synaptula nigra H. L. Clark, 1924. Bull. Mus. Comp. Zodl., vol. 65, p. 474; pl. 3, figs. 3, 

4; pl. 4, fig. 2. 

This synaptid is still very imperfectly known. Its right to a place here rests on the 
single indefinite record of Lampert (1885) and the half-dozen specimens which we 
collected at Mer in 1913. Ostergren’s inclusion of nigra in Chondrocloea seems to 
me much more natural than Heding’s (1928) suggestion that it be placed in 
Polyplectana or made the type of a new genus. The species is of moderate size, up 
to 350 mm. long in life, shrinking one-fourth or more in alcohol. The dark colora- 
tion is apparently constant, but skepticism on this point is justifiable. The geo- 
graphical range is unknown, Bohol in the Philippines and Mer, Murray Islands, 
Australia being the two localities so far defensible. Lampert’s (1885) record from 
the Red Sea needs verification. 

Chondrocloea macra 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 547. 

The validity of this species, based on a single specimen collected near Allaru 
Island, Coburg Peninsula, northern Australia, on eelgrass bottom, in shallow water, 

is obviously open to question. The length in life was about 425 mm. with a 
diameter of 10. The shrinkage\in alcohol was less than 10 per cent. The calcareous 
particles are essentially like those of recta. What may well be a second individual 
of this species is in the Museum of Comparative Zoology collection. It comes from 
Ponape, Caroline Islands, and is now 425 mm. long. Color, faded yellowish brown. 

Chondrocloea indivisa 

Synapta indivisa Semper, 1868. Holothurien, p. 13; pl. 4, fig. 1. 
Chondrocloea indivisa Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 114. 

The validity of this species is indeed dubious. It was described from a single 
specimen collected at Zamboanga, Philippine Islands, which was only 42 mm. long, 
the tentacles being 12 mm. of that. The only other reported specimen was collected 
by Semon in the Thursday Island region and hence entitles the species to a place in 
the Australian fauna; but Sluiter (1894) gives no data as to Semon’s specimen. 
Heding (1928) includes it in his key to the species of Synaptula, considering the 
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unbranched gonads and excessively long tentacles valid distinguishing characters, 
but Mortensen collected no specimens. It will probably be discovered that the unique 
type of zzdivisa was a young individual of some other species of Chondrocloea. 

Chondrocloea recta 

Synapta recta Semper, 1868. Holothurien, p. 14; pl. 4, figs. 2, 3. 
Chondrocloea recta Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 114. 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 5453 pl. 15, figs. 5, 6 (colored). 
Synaptula recta H. L. Clark, 1921. Ech. Torres Strait, p. 160. 

1924. Bull. Mus. Comp. Zool., vol. 65, p. 475; pl. 1, fig. 13; pl. 3, fig. 9; pl. 4, 
OS, 2 7 

This is another of Semper’s Philippine Islands species which has been found in 
Australia, but in this case it proves to be a common and characteristic species 
ranging from the Low Isles of Queensland to Shark Bay, Western Australia. It is 
extraordinarily variable in color and ranges in length up to nearly 400 mm. It 
occurs among corals and sponges and, at Broome at least, is very gregarious. A 
careful study of the coloration based on the hundreds of specimens obtainable at 
Broome would be very rewarding. Further investigation into the number of 
tentacles and its relation to age would also prove well worth while. 

LEPTOSYNAPTA 

Verrill, 1867. Trans. Connecticut Acad., vol. 1, p. 325, footnote. 

Genotype: Holothuria inhaerens O. F. Miiller, 1776, p. 232. 

This is a genus of world-wide distribution though chiefly in temperate seas. As 
in the case of Chondrocloea, I find myself completely at variance with Heding with 
reference to the number of species to be recognized. He includes 25 species even 
after eliminating half a dozen others. At least one-third of these nominal species 
seem to me invalid, but the only forms that need concern us here are those from 
Australia, which according to Heding require 7 names. He had examples of 5 of 
these “species,” but also recognized 2 named by me of which he had no material. 
As I have pointed out previously (1938, p. 549), I am unable to recognize as valid 
any one of the 4 “new” species to which he gives names. He appears to make no 
allowance for growth stages and individual diversity. In my judgment, Lepto- 
synapta is represented in Australia by not more than 4 species. These may be 
distinguished by the following key, but it ought to be emphasized that 2 of them 
are known from only a single specimen each, and a third is probably only a 
localized extreme of the widespread fourth. 

KEY TO THE SPECIES OF LEPTOSYNAPTA 

A. Anchor plates more or less oval but not kite-shaped; color white, 
yellowish, or reddish, often translucent in life: 

B. Anchors 200 microns or more in length; plates 160 microns or 

more: 
Miliary granules thick C- or O-shaped bodies or slender rods........ dolabrifera 
Miliary granules spherical, ovoid, ellipsoid, or reniform bodies.......... dyscrita 

BB. Anchors 160 microns or less in length; plates r10 microns or less...... parvipatina 

AA. Anchor plates rounded kite-shape; color more or less blackish or gray 
WHO), CREATIONS WSNEVEIES, oo sob ove doovlb so uonoccsouebonabeoousunuaebe ictinodes 
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Leptosynapta dolabrifera 

Synapta dolabrifera Stimpson, 1855. Proc. Acad. Nat. Sci. Philadelphia, vol. 7, p. 386. 
Leptosynapta dolabrifera H. L. Clark, 1908. Apod. hol., p. 89. 

1924. Bull. Mus. Comp. Zool., vol. 65, p. 480; pl. 7, figs. 1-6. 
1938. Mem. Mus. Comp. Zool., vol. 55, p. 548. 

Heding, 1928. Vidensk. Medd., vol. 85, p. 221; figs. 34, 1-4; figs. 35, 1-5. 
Leptosynapta variopatina Heding, 1928. Vidensk. Medd., vol. 85, p. 226; figs. 36, 7, 2, 5-9; 

figs. 37, I-3. 
Leptosynapta jacksonia Heding, 1928. Vidensk. Medd., vol. 85, p. 228; figs. 36, 3, 4, 10-13; 

figs. 37, 4-7: 

This is the common synaptid of the temperate coasts of Australia, from Lord 
Howe Island and Port Jackson to Fremantle, but it apparently extends its range 

-northward on the western coast well into the tropics. A full account, with a 
discussion of Heding’s proposed species, is given in H. L. Clark, 1938. 

Leptosynapta dyscrita 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 551; figs. 61a—c. 

The validity of this species is open to question, but as it appears to be locally 
isolated at Broome, it seems best to designate it by a name, which may serve for 
reference purposes. The dozen specimens were less than 60 mm. in length and 
translucent white in color. The resemblance to dolabrifera is so complete, it will 
not be surprising if further collecting on the northwest coast shows that dyscrita 
has no validity, the supposed peculiarity of the miliary particles being inconstant and 
unreliable. e=, 

Leptosynapta parvipatina 

lat, 1b, Claas, nopr, 1en, Moe Soeitt, jo. mows fol, 4d, ines, rasa, 

The small size of the calcareous particles seems to warrant the belief that the 
unique and imperfect holotype represents a species distinct from dolabrifera. While 
living it was translucent white with numerous minute pinkish spots. Preservation 
in alcohol has intensified the reddish shade. In life, the length was undoubtedly 
over 100 mm., but as the anterior end is missing, we can only guess as to this. The 
specimen was found in the sand under a rock fragment on the reef flat southwest 
of Friday Island, Torres Strait. 

Leptosynapta ictinodes 

H. L. Clark, 1924. Bull. Mus. Comp. Zodl., vol. 65, p. 481; pl. 7, figs. 7-11. 

This species also rests on a single specimen, in this case from the opposite side 
of the continent. It is, however, complete though very small, only 45 mm. long. 
The color as preserved is pale gray, but the body is covered with verrucae full of a 
dark purplish-brown pigment; where they are crowded together, as they are an- 
teriorly, they cause the body wall to look almost black, with the cream-colored 
tentacles contrasting sharply. The specimen was collected at Western Port, Victoria, 
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and is, so far as is known, unique, but Joshua (1914) speaks of a synaptid, con- 
sidered dolabrifera by him, collected at Wilson’s Promontory, that was “deep purple- 
black.” There can be little doubt that it was the present species. 

PROTANKYRA 

Ostergren, 1898. Ofvers. K. Vetensk.Akad. Forh., vol. 55, p. 116. 

Genotype: Synapta abyssicola Théel, 1886, p. 14. 

This is a large genus of more than 30 nominal species. Heding (1928) lists 31 
(he says 32) species and names 2 others as probably valid. But he discusses none 
from Australia, so his treatment of the genus requires no further comment here. 
The Australian species are all from shallow water on the tropical coasts of the 
continent, and 2 are still known from quite inadequate material. 

KEY TO THE SPECIES OF PROTANKYRA 

A. Accessory calcareous particles (in addition to anchors and plates) short, 
Simaane mocks more Or less modal ait adn GNC, 5. cccc0ccccrcccscscsvucvoce similis 

AA. Accessory calcareous particles not short, straight, forked rods: 
B. Accessory calcareous particles granules and small perforated plates... bisperforata 

BB. No small perforated plates: 
Anchor arms long (more than 0.40 length) and wide-spreading 

(more than 0.70 length); width of stock about 0.33 anchor 
WEDPLAN cae oo bo orreete aks BIB RG ais 8 oases CTIA) Auctiva a Ra i Ure er eg insolens 

Anchor arms short (less than 0.35 length) and not wide-spread- 
ing (less than 0.60 length); width of stock more than 0.40 
ANCHO EMS Gliaee ere renin Mey em eI cc eG MON MO Get nin oie it verrillt 

Protankyra similis 

Synapta similis Semper, 1868. Holothurien, p. 10; pl. 3, fig. 2; pl. 4, figs. 14a-d. 
Protankyra similis Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 117. 

This species is still very inadequately known. It is included in the Australian 
fauna on the strength of Sluiter’s (1894) record of a headless fragment, taken by 
Semon near Thursday Island. The record needs confirmation, especially as Sluiter 
makes no direct reference to the form of the calcareous particles. 

Protankyra bisperforata 

H. L. Clark, 1938. Mem. Mus. Comp. Zool., vol. 55, p. 553; figs. 62a—f. 

This well marked species is known as yet only from the vicinity of Broome, 
Western Australia. The holotype is 130 mm. long and 5-6 mm. in diameter, 
somewhat larger in life. All the other specimens taken are smaller. The color in 
life is translucent flesh pink. On being placed in alcohol, it becomes quite red, but 
this color subsequently fades. In life, these synaptids occur in firm, sandy mud near 
low-water mark. 
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Protankyra insolens 

Synapta insolens Théel, 1886. “Challenger” Hol., p. 13; pl. 1, figs. 3a@-c. 

Protankyra insolens Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 117. 

This synaptid is still known only from the unique holotype, taken by the 
“Challenger” at her station 188 at the western end of Torres Strait, in 28 fms. It 
was 110 mm. long and yellowish white in color (when preserved). 

Protankyra verrilli 

Synapta verrilli Théel, 1886. “Challenger” Hol., p. 12; pl. 1, figs. 1a—d. 
Protankyra verrilli Ostergren, 1898. Ofvers. K. Vetensk.-Akad. Forh., vol. 55, p. 117. 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 552; pl. 15, fig. 4 (colored). 

This species was also one of the “Challenger” ’s Torres Strait prizes, but was taken 
at station 186 in only 8 fms. Two small specimens were obtained, the larger only 
23 mm. long. At Broome, however, we found this to be a common holothurian, 

and took it as far to the southwest as the northern end of Eighty-Mile Beach. The 
little one secured at that point was less than 25 mm. long, colorless and nearly 
transparent. Adults are 100-150 mm. long, 8-10 mm. in diameter, and milk white 
in color, with scattered spots of crimson. They are fairly common in the firm, sandy 
mud of Roebuck Bay. We should have found verrilli at the Coburg Peninsula and 
at Darwin, but failed to do so. 

Family CHIRIDOTIDAE 

This little family of small holothurians is represented in Australia by only 5 
genera and 10 species. Though the type genus is world-wide in distribution, the 
others are for the most part found in the southern hemisphere or in Japan. One or 
2 of the species reach a considerable size, but as a rule, individuals are less than 
too mm. long. The Australian genera may be easily distinguished as follows: 

KeEry TO THE GENERA OF CHIRIDOTIDAE 

A. No sigmoid bodies; wheels in little heaps: 
Dentacleswat a (Ota) ys keh cir she ood aN abet relat ce Chiridota 
FTentacleswin Sts \(TO220) uk san eda 45.08 Rec uae ee og ae area eae Polycheira 

AA. Sigmoid bodies present: 
B. Wheels present: 

Wheels gathered into sharply defined papillae.................... Taeniogyrus 

Wheels scattered in skin, often crowded into ill defined heaps, 
sometimes so few and scattered as to be easily overlooked...... Trochodota 

BB... Wheels: vwyaimttinge 6 0 oa see ra ti eee meg Oa ee a .....Scoliorhapis 

CHIRIDOTA 

Eschscholtz, 1829. Zool. Atlas, vol. 2, p. 12. 

Genotype: Chiridota discolor Eschscholtz, 1829, p. 12. 

A genus of world-wide distribution, Chiridota is poorly represented in Australia, 
for although more than 20 species are known, only 4 are reported from that con- 
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tinent and 2 of these are each known only from a unique holotype which is itself 
only a fragment. The 4 are easily distinguished by the following characters: 

Kry TO THE SPECIES OF CHIRIDOTA 

A. Recent species; calcareous wheels less than 150 microns in diameter: 
B. Small, 125 mm. or less in length; calcareous particles in body wall 

(in addition to wheels) small (30-40 microns) bent, or more 
Or JESS Silo, ROS Witla sou Or inane BYOB. c.5 boo eo cous oovvea: rigida 

BB. Large, exceeding 150 mm. in length and 8 mm. in diameter when 

adult: 
Calcareous particles (besides wheels) big, slightly curved rods, 

100 microns long and 20-25 microns wide, with rough ends.......... gigas 

Calcareous particles very small bracket-shaped bodies, 30-40 
microns long and 5 or 6 microns wide, with smooth, en- 
lamgecl Gnd, somnetrmes mownee) a9 Te WO WOR. oo5c0000ckoacconsccens magna 

A AeWEXtincetispeciess) wheels more) than) 250) microns 1m diameter, 944-5495. 494.0.--- ingens 

Chiridota rigida 

Semper, 1868. Holothurien, p. 18; pl. 3, fig. 3; pl. 5, figs. 3, 13. 

At Lord Howe Island this little holothurian is quite common, but it is not other- 
wise reported from Australia, save for the single small individual that we took at 
Mer in 1913. Even the largest specimen taken at Lord Howe did not exceed 50 mm. 
when living. The color is more or less bright reddish, with the tentacles and wheel 
papillae white. The animals live in the sand under rock fragments near low-water 
mark. The species ranges throughout the East Indian region, but the eastern and 
western limits of its distribution are yet to be established. 

Chiridota gigas 

Dendy and Hindle, 1907. Jour. Linn. Soc. (Zool.), vol. 30, p. 110; pl. 12, figs. g-1rh. 

Originally described from a single specimen 113 mm. long in alcohol, from the 
Chatham Islands, New Zealand, this big Chiridota was next reported from the coast 

of Victoria. Joshua (1914) has given a brief but good account of its Australian 
occurrence, particularly at Torquay, Wilson’s Promontory. He says that when 
extended it may be 450-500 mm. long. It is bright scarlet, with prominent white 
papillae. Smaller specimens, now in the Museum of Comparative Zoology, were 
taken at Wynyard on the northeastern coast of Tasmania in 1927, but these are dull 
purplish brown and show no trace now of scarlet coloring. 

Chiridota magna 

H. L. Clark, 1938. Mem. Mus. Comp. Zodl., vol. 55, p. 556; fig. 63. 

This species rests on a single fragment of a specimen in the Australian Museum, 
which was taken in Port Jackson, off Sow and Pigs reef, in 6 fms. The fragment 
is 47 mm. long and 13 mm. in diameter near the larger end. The color is yellowish 
white to pale brown, with the longitudinal muscles brown. 

Hoon’, 
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*“Chiridota ingens 

Chiridota sp.? Hall, 1902. Proc. Roy. Soc. Victoria, n. s., vol. 15, p. 82; pl. 11, fig. 8. 
Chiridota ingens Joshua, 1914. Proc. Roy. Soc. Victoria, n. s., vol. 27, pt. 1, p. 8. 

This is the first and only fossil holothurian remnant as yet reported from 
Australia. The exceptionally large size of this single wheel (Hall says 0.27 mm., 
Joshua says 200 microns) seems to justify Joshua in giving it a specific name, but 
he could give no further information concerning the animal. It is supposed to date 
back to Tertiary times, but even that is not certain. The wheel was found in the 
Bird Rock zone at Spring Creek, Victoria, and Hall states that the material is 
“eocenes” 

POLYCHEIRA 

lal, IL, Caw, mos, AVOOCL lol, 0. L7% 22, 120, 

Genotype: Chiridota rufescens Brandt, 1835, p. 59. 

Originally monotypic, this genus is considered by Ostergren to contain at least 
3 and possibly 4 species. Only the following is found in Australia. 

Polycheira rufescens 

Chiridota rufescens Brandt, 1835. Prodr. descr. anim., p. 59. 
Polycheira rufescens H. L. Clark, 1908. Apod. hol., p. 120; pl. 7, figs. 14-18. 

This East Indian species ranges from Ceylon to Fiji, north to Japan, and south to 
Queensland. The first Australian record was Semper’s from Cape York (1868, 
p. 231, as Chiridota variabilis), and no other was established until Heding’s (1931) 
report of one from Bowen, Queensland. Later the Great Barrier Reef Expedition 
found Polycheira common at the Low Isles. The usual size of preserved specimens 
is less than 100 mm. by 10-15, but a field note with some specimens in the Museum 
of Comparative Zodlogy from Fiji says the largest was “1o inches” (=250 mm.) in 
length when fully extended, living. The color shows no little diversity in life, 
ranging from pale brown or purplish to red-brown, deep brown, brownish purple, or 
almost black. Apparently adults are very dark, especially at the anterior end. The © 
field notes with the Fijian specimens just referred to say the color becomes “brilliant 
red” when the animal is killed with acid, but can be restored by ammonia. Heding 
(1928, p. 322) gives an interesting note on the habits of this “nearly black synaptid” 
at Koh Lom in the Gulf of Siam. 

TAENIOGYRUS 

Semper, 1868. Holothurien, p. 23. 

Genotype: Chiridota australiana Stimpson, 1855, p. 386. 

Originally monotypic, this little genus now contains half a dozen nominal species, 
but the validity of 1 or 2 admits of question. All occur in the southern oceans 
between Kerguelen and the Strait of Magellan, or northward in Australia, Japan, 
and Hawaii. Only 3 occur in Australia, and these on opposite sides of the continent. 
They differ thus: 
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KEY To THE SPECIES OF TAENIOGYRUS 

A. Gigsiaene! |KOChES itn sArOUIOS, ate lenge Glorallhy, oo cc orc ncoesobsoo00n na asbe australianus 
AA. Sigmoid bodies not in groups, but scattered: 

Sigmoid bodies of 1 kind; tentacle rods slender, more or less forked 
EME: HYD) gig'a oles Ge Beal oie Ud Oe Steir eI OR OTe ROCHE Pt One tna eee cidaridis 

Sigmoid bodies of 2 kinds, large and small; tentacle rods rather 
Sone, Win Lanes arnvel freofecsrons allo SCS, 6 .5555cnsecndeceoe heterosigmus 

Taeniogyrus australianus 

Chiridota australiana Stimpson, 1856. Proc. Acad. Nat. Sci. Philadelphia, vol. 7, p. 386. w 
Taeniogyrus australianus Semper, 1868. Holothurien, p. 23. 

Heding, 1928. Vidensk. Medd., vol. 85, p. 315; figs. 67, 9-76. 

), So far as is at present known, this little holothurian is found only in Port Jackson, 5S oo’ ® 
Ay New South Wales, where it occurs, as Whitelegge (1889) says, with Leptosynapta ee ; 
?-£ dolabrifera “under stones in muddy places.” It may reach a length of 50 mm., but 

! most specimens are not so large. The color is yellowish, more or less translucent. 

Asse Noy : “7 
Taeniogyrus cidaridis 

Ohshima, 1914. Synaptidae of Japan, p. 477 (nomen nudum). 
1915. Proc. U. S. Nat. Mus., vol. 48, p. 286. 

Heding, 1928. Vidensk. Medd., vol. 85, p. 316; figs. 68, 1-9. 

The inclusion of this species in the Australian fauna is due to the taking of a 
single small specimen at Rottnest Island, Western Australia, in January 1931, by 
G. Bourne. It is only about 22 mm. long. The sigmoid bodies resemble those of 
cidaridis more nearly than they do those of the somewhat geographically nearer 
species keiensis, but it is quite possible that the two supposed species are not valid. 

Taeniogyrus heterosigmus 

Heding, 1931. Zool. Jahrb., Abt. syst., vol. 61, p. 691; figs. 16, 7-75. 

The unique holotype of this species is in the Hamburg Museum. It is only a 
fragment, 3 mm. long, and was originally identified by Erwe (1913) as Chiridota 
contorta. In spite of its being so labeled, Heding makes no reference to Erwe or 
his report on Michaelsen’s collection. The fragment was collected in Koombana Bay, 
southwestern Australia. It will be surprising if good series of Taeniogyrus from 
Western Australia justify the maintenance of 2 species. 

a TROCHODOTA 

| Ludwig, 1892. Bronn’s Klass. Ord. Thierreichs, vol. 2, pt. 3, bk. 1, p. 359. 

Genotype: Holothuria purpurea Lesson, 1830, p. 155. 

This genus of small chiridotids seems to contain g or 10 species, of which 1 occurs 
in the Mediterranean Sea, 3 in Japan, and the remainder in the southern hemisphere, 

3 in Australia. Few of the species are known from adequate material and several are 
imperfectly described. The Australian species may be distinguished thus: 

30 

a —Eeeeeee ee ———S 
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KrEy To THE SPECIES OF JROCHODOTA 

A. Wheels with inner margin of rim uniformly serrated; tentacles with 
Ae GIGS. is go rele w/a Sha caleenehk 2) tanta te Cann en RTS Ra ep an a a roebucki 

AA. Wheels with inner margin of rim not uniformly serrated, but teeth 
present in well separated groups; tentacles with 8—10 digits: 

Sigmoid bodies 120-130 microns in length, not in heaps or groups, 
butewelléscattered sim bocyanvallll ree seein eer ae ee ae allani 

Sigmoid bodies only 66-77 microns in length, chiefly in little heaps 
OF QTOUPS odd, oecAt HO alia ERD ALU A Oey ap OS A) eee ECE ear maculata 

Trochodota roebucki 

Joshua, 1914. Proc. Roy. Soc. Victoria, n. s., vol. 27, pt. 1, p. 9; pl. 1, figs. 4a—c. 

This little holothurian attains a length of 75 mm. and a diameter of 6. The color 
is red. The dorsal tentacles are distinctly longer than the ventral. At Torquay, 
Victoria, a number of specimens were taken by Roebuck, and Joshua collected 

others at the same place. In 1929, we collected several Trochodotas at Geraldton, 
Western Australia, and more were found at Rottnest Island. They are apparently 
identical with the Victorian form. Probably the species occurs wherever conditions 
are favorable along the whole temperate coast of southern Australia. 

Trochodota allani 

Taeniogyrus allani Joshua, 1912. Proc. Roy. Soc. Victoria, n. s., vol. 25, pt. 1, p. 79; pls. 3, 4. 
Trochodota allani Joshua, 1914. Proc. Roy. Soc. Victoria, n. s., vol. 27, pt. I, p. 8. 

This little holothurian, up to 80 mm. long and carmine in color in life, has been 
adequately described and discussed by Joshua, who says it is “extraordinarily 
abundant on the sludge banks which form the greater part of the bottom of Port 
Phillip Bay.” He adds: “I have seen the dredge presenting the appearance of 
having been dragged through a mass of blood slime from the thousands of this 
species adhering to it. Accompanying it, usually are about one per cent of Lepto- 
synapta dolabrifera.’ Water Joshua and Creed (1915) report a specimen from 
Kangaroo Island, South Australia. A single specimen was taken by me in the 
estuary of the Derwent, Tasmania, in November 1929, but it lacked the carmine 
color; probably from immaturity, as it was less than 30 mm. long. 

Trochodota maculata 

Isl, IL, Clams, nop, lida, Ions Geert, jo, 10633 fol, 40, ines, War, 

A single Trochodota, only 26 mm. long, is the basis of this species. It was taken 
from under a rock fragment on the southeastern reef flat at Mer, Murray Islands, 
and further search proved futile. The color in life was pale pink with numerous 
minute spots of a darker shade. In its preserved condition the holotype is bright 
brown, covered with minute papillae tipped with bright brown-red. 
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SCOLIORHAPIS, nom. nov. 

Scoliodota Heding, 1928. Vidensk. Medd., vol. 85, p. 319 (Non H. L. Clark, 1908, p. 125). 

Heding’s attempt to resuscitate Scoliodota is futile. The genus was established 
with only a single species, hence that species must be the type. Furthermore, this 
species was definitely named as “Chirodota japonica v. Marenzeller” from Eno- 
sima, Japan. Ohshima (1913) has shown that von Marenzeller’s specimens, and 
hence the species based upon them, were Trochodotas, hence Scoliodota is a dead 

synonym of Trochodota. Now Heding’s specimens are not Trochodotas, but 
represent a new genus. To his species he gives the name ¢héeli, but he leaves it 
generically nameless, as he cannot revive Scoliodota. The fact that I had also referred 
to Scoliodota chiridotids from Port Jackson does not alter the fact that that generic 
name was stillborn by reason of my definite selection of Japanese material for type. 
Hence it is necessary to make a new generic name for the Australian species, and I 
propose the somewhat similar Scoliorhapis (cxodws = crooked + fpamis = rod, 
in reference to the sigmoid bodies). 

Genotype: Scoliodota théelii Heding, 1928, p. 319. 

Scoliorhapis theelii 

Scoliodota théeli Heding, 1928. Vidensk. Medd., vol. 85, p. 319; figs. 69, 7-76. 

This interesting chiridotid was first collected in Port Jackson by the “Challenger,” 
but Théel (1886, p. 17) decided that the imperfect specimens were best referred to 
von Marenzeller’s Japanese species, Chiridota japonica. Years later Ohshima (1913) 
pointed out that the Japanese form was undoubtedly a Trochodota. In October 
1914, Mortensen collected specimens in Port Jackson that seem to be identical with 
the “Challenger” material, and Heding (1928) has given an excellent account of 
these with good figures. He shows that the Port Jackson chiridotid is not a 
Trochodota and so revives the invalid name Scoliodota for them. He thus uses a 
generic name proposed in 1908, but designates as type a species unknown, or at 
least undescribed, until 1928. 

As yet this chiridotid is reported only from Port Jackson, New South Wales. 
Complete specimens are still unknown, but certainly exceed 175 mm. There are 
to tentacles with 7 or 8 pairs of digits. The color of the preserved animals is gray, 
light posteriorly, but anteriorly numerous dark brown or purple papillae give a dark 
brownish or purplish appearance. 
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PART II 

THE RELATIONSHIPS OF THE AUSTRALIAN ECHINODERM 

FAUNA 
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THE RELATIONSHIPS OF THE AUSTRALIAN ECHINODERM 

FAUNA 

Though it is not to be supposed that our knowledge of the echinoderms of 

Australia is nearly complete, there is justification for assuming that our further 

knowledge of the group will not greatly alter conclusions which may now be 

drawn regarding the origin and relationships of that fauna. Though there are 

still long stretches of coast, notably between Torres Strait and Darwin, between 

Darwin and Cape Leveque, around the northwestern corner of the continent, 

and in the Great Australian Bight, which will prove happy hunting grounds 

for the marine zoologist, there is no reason to believe that the novelties to be 

found will be extraordinary. 

Tue RECENT ECHINODERMS OF AUSTRALIA 

Disregarding, for the present, the extinct echinoderms, the first step is 

obviously to study the composition of the Australian fauna with reference to 

the four sides of the continent, for the most superficial observation shows 

striking differences between the echinoderms of the eastern and western coasts 

and between the northern and southern. It is true that A. H. Clark in his 

important discussion of the Australian crinoid fauna (1911) considered the 

fauna of the tropical and subtropical coasts of the continent from Shark Bay 

on the western coast to Sydney on the east to be a “North Australian Sub- 

region” of the “General Indo-Pacific-Japanese Region,” and believed that the 

remaining coast of the continent “must be subordinated as a daughter division.” 

No doubt this conservative view concerning the Australian marine fauna is 

largely due to the small number of species involved in Clark’s discussion— 

only 46. Some fifteen years later, Charles Hedley, the well known conchologist 

of Sydney, published his conclusions based on his knowledge of Australia’s 

marine Mollusca, numbering thousands of species (see “The Australian 

encyclopedia,” vol. 2, 1926, article on Zoogeography). Hedley recognized four 

“provinces” on the continental coast: the Dampierian on the north, extending 

from the Abrolhos Islands and Geraldton on the west to Cape York at the 

northeastern corner of the continent; the Solanderian, extending southward 

from Cape York to Wide Bay, Queensland, at about 26° S.; the Peronian, 

from Wide Bay to eastern Victoria in Bass Strait; and the Adelaidean, from 

Bass Strait westward and northward to Geraldton. Tasmania, except the Bass 

Strait coast, is designated as Mafigean. Objection has been made to his term 

Adelaidean because that adjective was previously used in a different sense, so 

465 
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Flindersian has been substituted by Cotton and others for the fauna of the 

southern continental coasts. 

The study of the echinoderm fauna as a whole seems to confirm this sug- 

gested grouping and warrants belief that although the proposed areas are not 

sharply defined but tend to merge where they meet, they are rather well 

marked by characteristic groups of species. Whether they should be designated 

as regions or subregions or provinces matters little save for consistency in 

comparing them with corresponding areas in other parts of the world. If the 

Australian fauna warrants treating the area as a distinct region, each of 

Hedley’s provinces would be a “subregion,” but since some zoogeographers 

consider Australia a subregion of a larger area including much of the western 

Pacific, Hedley’s choice of the term “province” is to be preferred. For a clear 

understanding of the echinoderm fauna of the continent it is necessary to 

consider each of these zoological provinces by itself. It should again be 

emphasized that species occurring only at great depths (over 500 fathoms or 

goo meters) are not considered. 

The Dampiertan Province 

As the fauna of the Dampierian province includes more species than any 

of the others (290) and is the only one in direct contact with an outside 

zoological area, it will be desirable to examine it first. The other three provinces 

are separated by very deep water from any other zoological area. The western 

limit of the Dampierian province is for the present somewhat arbitrarily set 

at Geraldton and the neighboring group of islands known as Houtman’s 

Abrolhos, but several characteristic genera and species extend as far south as 

Rottnest Island and the vicinity of Fremantle. The fauna of Shark Bay, how- 

ever, is very imperfectly known, and the vicinity of Northwest Cape has not 

been explored at all for echinoderms. Moreover, the very extensive coastal area 

west of Darwin as far as Cape Leveque has seen little collecting, and that 

eastward from Darwin to Cape York is also well-nigh a terra incognita. 

Nevertheless our present knowledge warrants treating this extensive coast 

line between Cape York and Geraldton as a unit, concerning which the fol- 

lowing facts are pertinent: Of the 290 species, only 69 have been taken in the 

Darwin region, including the Coburg Peninsula; 45 of these occur also in the 

northern Queensland fauna, but only 3 are found on the coast of New South 

Wales. These are the ubiquitous Amphipholis squamata and Ophiactis 

savignyi and the circumcontinental Amphiura constricta. On the other hand, 

of the 69 species at Darwin, 50 have been taken farther west but only g extend 

their range to the western coast below Geraldton. Of these, 3 are the wide- 

spread brittle stars just mentioned as occurring in New South Wales, 2 others 

are common East Indian ophiurans, 2 more are Australian brittle stars of 
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wide but as yet ill defined range, and 2 are flat laganids of the genus Peronella, 

which have been found in the East Indies as far north as the Philippines and 

southern Japan. It is evident, therefore, that although the Dampierian province 

is worthy of recognition, it merges markedly with the Solanderian on the 

eastern coast and the Flindersian on the west without very sharp lines of sepa- 

ration. It is characterized well by the following species, which have not been 

taken east of Cape York or south of Houtman’s Abrolhos: 

Macrophiothrix scotia 
Macrophiothrix belli 
Placophiothrix melanosticta 
Placophiothrix plana 
Lissophiothrix delicata 

Comanthina belli 
Petasometra, 2 species 
Stellaster princeps 
Gymnanthenea globigera 
Asterina coronata fascicularis 

Amphioplus depressus 
Amphioplus didymus 
Ophiactis fuscolineata 

Ophiotrichoides smaragdina 
Ophiurodon cinctum 
Phyllacanthus longispinus 

Ophiactis modesta Protankyra verrilli 

This small group is supplemented by the following species which are 

essentially of the Dampierian province, but whose range has not yet extended, 

so far as we know, east of Cape Londonderry. It is of course possible, one 

might almost say probable, that careful collecting between Darwin and the 

Port George Mission would reveal many of these western species, of which 

the following are representative: 

Zygometra comata 
Monilimetra, 4 species 
Astropecten monacanthus 
Goniodiscaster australiae _ 
Goniodiscaster acanthodes 
Pseudoreaster obtusangulus 
Anthenea conjungens 

Amphiura phrixa 
Placophiothrix lineocaerulea 
Ophiocnemis marmorata 
Ophionereis stigma 
Ophiarachnella rugosa 
Cryptopelta callista 
Dictenophiura stellata 

Protoreaster nodulosus Arachnoides tenuis 

Asterina lutea Peronella tuberculata 

Echinaster varicolor Echinodiscus auritus 

The Dampierian province is thus seen to have a very characteristic fauna of 

more than 4o species of echinoderms which are not known from the more 

southern coasts. Their relation to the East Indian fauna will be considered 

farther on, but it may be mentioned at this point that of the 290 species here 

regarded as Dampierian, 147, almost exactly half, are endemic in Australia. 

The Solanderian Province 

The Solanderian province is essentially the Great Barrier Reef area, extend- 

ing from the Murray Islands in the north to Lady Elliot Island in the south, 
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but it includes as well, very naturally, the coastal fauna of Queensland from 

Cape York southward. Just how far south we should place the southern 

limit is debatable, but as Hedley selects Wide Bay, it is proper to accept his 

judgment and adopt that locality. It should, however, be mentioned that a 

few Solanderian species extend their range to the vicinity of Port Jackson and 

to Lord Howe Island. The majority of the 208 species here regarded as 

Solanderian are found in the East Indies, only 87 being endemic in Australia. 

Characteristic echinoderms of this province are the following, chosen because 

they do not extend their range on the Australian coast west of Cape York or 

south of Wide Bay: 

Goniodiscaster integer Salmacis belli 
Ogmaster capella Salmacis dussumieri 
Asterope carinifera Lytechinus verruculatus 
Nardoa pauciforis Pentacta cucumis 
Linckia laevigata Phyllophorus trapezus 
Ophidiaster granifer Stichopus chloronotus 
Ophiotrichoides nereidina Holothuria argus 
Ophiocoma schoenleinii Holothuria edulis 
Ophiarthrum pictum Holothuria arenicola 
Ophiarachna incrassata Opheodesoma grisea 
Astropyga radiata Synapta maculata 
Stomopneustes variolaris Polycheira rufescens 
Temnopleurus toreumaticus 

The Perontan Province 

The Peronian province is the area between Wide Bay, Queensland, and 

Hobart, Tasmania, with a bit of the eastern end of the Victorian coast. There 

is nothing about the echinoderms of Tasmania that warrants the recognition 

of a Maggean province, distinct from the Peronian and Flindersian, except for 

a very few species which also occur in New Zealand. If the origin of Bass 

Strait is quite recent, as is generally accepted, the Tasmanian fauna is just 

what might be expected at the southeast corner of the continent well below 

tropical influences. Whether Lord Howe Island should be included in the 

Solanderian or Peronian province is perhaps more debatable, but on the whole 

the evidence seems to favor its inclusion in the Solanderian province, as nearly 

half its echinoderms occur on the Barrier Reef and 10 more are endemic. 

Only about a dozen are really Peronian, and half a dozen are wide-ranging 

species not peculiar to any province. All together only 107 species of echino- 

derms are characteristic of the Peronian province, but of these 82 per cent are 

endemic in Australia. The others are found also in New Zealand or the 

East Indies, but are in general species of whose distribution we still lack 
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adequate knowledge. The following species are typical of the Peronian 

province and give a characteristic facies to the fauna of Port Jackson: 

Austrometra thetidis Macrophiothrix lampra 
Ptilometra australis Ophiomisidium flabellum 
Anthenea acuta Haplophiura gymnopora 
Asterina inopinata Dictenophiura ctenophora 
Patiriella calcar Phyllacanthus parvispinus 
Paranepanthia praetermissa Centrostephanus rodgersii 
Uniophora granifera Holopneustes pycnotilus 
Ophiacantha heterotyla Urodemas perspicillum 
Amphiura multiremula Taeniogyrus australianus 
Amphiura dolia Scoliorhapis théelii 
Ophiocentrus pilosus 

The Flinderstan Province 

Extending as it does from Hobart, Tasmania, and the eastern end of Bass 

Strait to Geraldton, Western Australia, and Houtman’s Abrolhos, the 

Flindersian province is of about the same extent as the Dampierian but does 

not include nearly so rugged or varied a coast line. As in the case of the 

northern province, there is an extensive area between the eastern and western 

ends concerning the fauna of which we are still comparatively ignorant. Little 

indeed is known of the echinoderms of the coast between Port Lincoln, South 

Australia, and Albany, Western Australia, and although much of it is 

apparently a sandy waste, there is a considerable area east of Albany that 

should harbor a fairly rich marine fauna. The echinoderm fauna of the 

Flindersian province is much smaller than that of the Dampierian, but very 

much more distinctive. The number of species now known from this southern 

province is only 166, but of these nearly 89 per cent are endemic in Australia. 

Most of these have not yet been taken on all the coasts of the Flindersian 

province, but they may fairly be looked for anywhere along the coast between 

Port Phillip and Fremantle. 

In December 1942, an important paper on the “Echinodermata of the 

Flindersian Region, Southern Australia,” by Bernard C. Cotton and Frank K. 

Godfrey, appeared (see bibliography). This list includes 164 species, and the 

present report includes 166. There is a striking discrepancy, however, as 

regards the echini, and an equally striking but reversed difference in the 

tabulation of the holothurians. Cotton and Godfrey include 43 echini, whereas 

the present report counts only 33 species as Flindersian. This apparent dis- 

crepancy is due to these authors’ recognition and tabulation of several varieties 

which do not seem to me valid, and to the fact that I treat as Peronian, 

Dampierian, or Solanderian a number of species which they have included as 
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Flindersian. There are, however, 4 species which seem to me unquestionably 

Flindersian that are omitted by them. As these differences are purely a 

matter of opinion, they do not in the least lessen the value of their report. 

As regards the holothurians, the list of 17 species given by Cotton and 

Godfrey is obviously a compilation, apparently based chiefly on Joshua’s work, 

but it overlooks several of the species which he listed in 1914 and others reported 

in recent years by other writers. It is not strange, therefore, that the list is 

incomplete. 

The 166 species of echinoderms which characterize the Flindersian province 

may be grouped in three divisions. First are those which are strictly Flindersian, 

being found on the coasts of Victoria, South Australia, and Western Australia, 

but not having been taken as yet east of Bass Strait or north of Geraldton. 

The following species are typical of this group: 

Comatulella brachiolata Microcyphus, 3 species 
Ptilometra macronema Amblypneustes, 3 species 
Anthaster valvulatus Holopneustes, 2 species 
Austrofromia polypora Protenaster australis 
Paranepanthia grandis Lipotrapeza vestiens 
Echinaster arcystatus Holothuria hartmeyeri 
Phyllacanthus irregularis Paracaudina tetrapora 
Temnopleurus michaelseni Trochodota roebucki 

Some 60 species have been found as yet only at the eastern end of the 

province, on the South Australian coasts, while more than 50 others are known 

as yet only at the western end and have not been found east of Albany. There 

are, however, a dozen or more Flindersian species which extend their range 

eastward into the Peronian province, most of them occurring also in Western 

Australia. These may well be listed here: 

Cenolia trichoptera Placophiothrix spongicola 
Luidia australiae Ophionereis schayeri 
Astropecten vappa (extends into the Ophiocoma canaliculata 

Solanderian province) Ophiocoma pulchra 
Pentagonaster dubeni Ophiarachnella ramsayi 
Tosia australis Goniocidaris tubaria 
Patiriella gunnu Heliocidaris erythrogramma 

There are 7 species found still farther to the east in New Zealand waters. 

Probably these are best considered New Zealand species which have extended 

their range westward. They are: 

Mensamaria bicolumnata 

a 4, 

Allostichaster polyplax Mensamaria thomsoni afr” re 
Ophiactis resiliens AGE - 4At, TeneStichopus mollis ——>> pe || 
Lipotrapeza dearmatus Chiridota gigas Ko | 
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Finally, there are a dozen species with a still wider range, and most of these 

are no more Flindersian than Peronian or Dampierian. These are: 

Psilaster acuminatus, a deep-water species, taken off New Zealand, southern 

Australia, and South Africa. 

Henricia hyadesi, a South ‘American species; the Henricias from the Great Australian 
Bight, now listed as Ayadest, are almost certainly not that species, but material 

_ and data are too scanty to make proper treatment possible. 
¥ Coscinasterias calamaria ranges from Natal and Mauritius on the west to Lord 

Howe Island and New Zealand on the east. 
Ophiomyxa australis is also known from Mauritius and Lord Howe Island. It 

extends its range northward into the East Indies, but is replaced in New | 
Zealand by an endemic species. 

Amphiura constricta occurs on all the coasts of Australia and at Lord Howe Island. 
Ophiozonella elevata, Ophiomusium simplex, and Taeniogyrus cidaridis are Japanese 

species reported from Australia, but adequate material for validating these 
identifications is lacking. 

Fibularia cramolaris and Holothurta cinerascens are East Indian species of ill defined 
range and equally ill defined specificity. 

y Echinocardium cordatum is nearly cosmopolitan in its distribution, occurring in the 

northern hemisphere as well as in South Africa, Australia, and New Zealand. 

yw Leptosynapta dolabrifera is found not only in the Flindersian province, but in the 
Peronian and the western part of the Dampierian also. It occurs at Lord Howe 
Island, but not in New Zealand. 

The above analysis of the existing Australian echinoderm fauna brings out 

the interesting fact that the farther one goes from the Torres Strait region, 

either south and then west or west and then south, the more endemic and 

characteristic the fauna becomes, until at the southwestern corner of the 

continent, between Fremantle and Albany, we have a group of echinoderms 

of which practically none of the species and very few of the genera occur in 

the East Indian region. The origin of this fauna is possibly bound up with 

the geological history of Australia and its past relationships with other land 

areas, but it is justifiable to point out that this further study of Australian 

echinoderms confirms the conclusions reached (H. L. Clark, 1921, p. 212) from 

a critical study of the echinoderms of Torres Strait. It can scarcely be questioned 

that the Solanderian fauna of Queensland is quite closely related to that of 

the area northeast of it and is distinctly less endemic (only 42 per cent) than 

that of any of the other Australian provinces. Further discussion of this 

interesting matter may, however, be better postponed until the extinct fauna 

of the Australian continent is considered and the existing faunas of the land 

masses lying west, north, and east of the continent are critically compared 

with that of Australia. 
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Tue Extincr EcCHINODERMS OF AUSTRALIA 

The inclusion of the extinct echinoderms in this report is not for the purpose 

of discussing the geological relations of various areas and strata, but solely 

for the purpose of ascertaining whether they throw any light on the origin or 

movements of the present-day fauna. The fact that so large a number are 

from very old rocks and that very few are closely allied to species now living 

is disconcerting. It makes any use of the data concerning them in discussing 

the Recent forms hazardous if not futile, and seriously invalidates any con- 

clusions one might hope to draw. Nevertheless it is desirable to formulate 

such conclusions as we can concerning them, and this can best be done by 

considering each class by itself. 

Crinoidea 

Few of the fossil crinoids found in Australia have as yet been collected in 

sufcient quantity (not to mention quality of preservation) ‘to enable us 

really to know them adequately from the zoologist’s point of view. 

In the Silurian rocks of New South Wales and Victoria 4 species are known 

to occur, but none of them are nearly related to any Recent forms. Some 10 

or a dozen more are recorded from Carboniferous or Permocarboniferous 

rocks, from Queensland to Tasmania but chiefly in New South Wales. Their 

relationship to any of the Recent species is remote and uncertain. From the 

Cretaceous rocks of Western Australia have come fragments of individuals 

of 2 genera (Marsupites and Uintacrinus) which are widely distributed in 

the northern hemisphere. They have no near relatives among living crinoids. 

In the Cretaceous rocks of Queensland, New South Wales, and South Australia, 

abundant remains occur of a large stalked crinoid which for the present is 

referred to Isocrinus. It is obviously related to the Recent species of Metacrinus 

still living in moderately deep water off the northwestern and southeastern 

coasts of Australia, but until it is more fully described and figured, it can 

hardly be considered as in any sense ancestral to them. Obviously, then, our 

fragmentary knowledge of the extinct crinoids of Australia throws practically 

no light on the past history of the continent or on the origin and relationships 

of the present crinoid fauna. 

Asteroidea 

From the zoologist’s point of view the extinct sea stars of Australia are as 

exasperatingly imperfect and unsatisfactory as the crinoids. Though 17 species 

have been described and figured to such an extent that it is possible to include 

them in this report, in some sort of natural relation to the living species, they 

really throw no light on either the geological or the morphological history 
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of Australia’s sea-star fauna of today. Nearly all are from the Silurian rocks 

of Victoria, only 3 having been found in the Permocarboniferous rocks of 

New South Wales. About two-thirds of the species are regarded as Phanero- 

zonia, the remainder being placed in the Spinulosa, but very little of the 

material is adequate for the basing of positive conclusions. On the whole, 

the Australian fossil sea stars are of no use to the zoologist who is striving to 

throw light on either the phylogeny or the geographical distribution of the 

Asterozoa. As horizon indicators for the geologist they may perhaps be of 

more service. 

Ophiuroidea 

The extinct ophiurans of Australia are of little more use to us than the 

sea stars in an effort to find connecting links between the extinct fauna and 

that of the present day. Fourteen fossil species are described with reasonable 

care, and one of these can even be referred to a Recent family. But they are 

in no sense really connecting links between the far distant paleozoic and 

the present. The one species referable to a Recent family is from the Mesozoic 

rocks of Queensland and is referred to the heterogeneous group Ophiacantha, 

but the material is too inadequate to warrant attempting to find in it a con- 

necting link. The remaining fossils are referred to 10 genera in half a dozen 

or more families (all extinct), but the material is too scanty to justify any 

positive conclusions as to their relation either to Asterozoa or to one another. 

Echinoidea 

The number of fossil echini now known from Australia (56) considerably 

exceeds the number of extinct species of the other four classes combined. 

Moreover, they are for the most part from far more recent strata, and their 

relationship to existing species is much more obvious. Only 3 occur in rocks 

older than the Tertiary, 1 having lived in the Paleozoic and 2 in the Mesozoic. 

The Paleozoic species (Archaeocidaris selwyni) is very old phylogenetically 

as well as geologically. Extinct since Carboniferous days, it is apparently in 

no sense ancestral to any part of the present-day Australian fauna. The 2 

Mesozoic species have been found on opposite sides of the continent—one, a 

cidaroid (Czdaris comptoni), in Western Australia; the other, a spatangoid 

(Micraster sweeti), in Queensland. The former is very possibly in some sense 

ancestral to Stylocidaris (see p. 281). The latter is too incompletely known 

to warrant any assertions as to its descendants, but it might possibly have been 

in the line from which Brissus or Brissopsis has come. 

The 53 Tertiary species are all from the southeastern coastal region of the 

continent, and it is quite conceivable that some of them are ancestral to some 
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of the species now living on those coasts. That Eupatagus valenciennesi and 

Protenaster australis, for instance, are derived from some of the related 

Tertiary spatangoids is quite possible, but in the light of our actual knowledge 

the steps are not yet visible. When the amount and condition of the material 

enables us to work out the development of such forms, the relation of the 

Recent to the Tertiary species may be ascertained with a greater or lesser 

degree of probability. Meanwhile it must be admitted that our knowledge of 

the extinct forms and of the developmental growth changes of the Recent 

species is inadequate. 

»  Holothurioidea 

No fossils that could reasonably be regarded as the remains of holothurians 

have yet been found in the rock record of Australia save for the wheel-like 

spicule found by T. S. Hall in the Bird Rock zone, Spring Creek, Victoria. 

This spicule is about double the size of the “wheels” occurring in the body 

wall of the chiridotids now living on the coast of Victoria. But of course we 

cannot be sure that the species characterized by such spicules is actually extinct, 

for it may still be living under conditions which make it inaccessible to a 

collector. Clearly paleontology throws no light on the history of Australian 

holothurians. 

Tue EcHINODERMS OF LANDS SURROUNDING AUSTRALIA * 

Kerguelen 

The nearest land to Australia on the southwest is the desolate island of 

Kerguelen. Although large, well covered with vegetation, and with many 

more or less good harbors, it is uninhabited by man. It has been visited and 

to a great extent explored and mapped by scientific expeditions, and its fauna 

is fairly well known. The “Challenger” spent about three weeks there and 

took many echinoderms. Subsequent visitors have taken additional forms, 

and 70 species are now listed from Kerguelen. No other land mass of im- 

portance lies so far south between the Greenwich meridian and 80° E., but 

Stewart Island, New Zealand, is only about 2° nearer the equator. Directly 

south of Australia lies only the Antarctic Ocean, the echinoderm fauna of 

which is now fairly well known. It is, however, entirely lacking in forms 

characteristic of Australia; for example, of the more than 50 genera of sea stars 

listed by Fisher (1940) as Antarctic, only 4 occur in Australia, and those are 

all found in the northern hemisphere also. Obviously the Antarctic echino- 

derms have played little or no part in the development of the Australian fauna. 

This is equally true of the echinoderms of Kerguelen. Only 1 of them has 

1 Species occurring only at great depths (500 fathoms or 900 meters or more) are not considered. 
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ever been reported from Australia, and that is almost certainly wrongly 

identified. Joshua and Creed (1915) record a single specimen of a Cucumaria 

from Encounter Bay, South Australia, as C. squamata Ludwig, itself known 

from only a single small specimen collected at Betsy Cove, Kerguelen. Without 

more material or at least without actual comparison of specimens, we cannot 

admit this Kerguelen holothurian to the Australian fauna (see p. 389). Proma- 

chocrinus, the characteristic crinoid of Kerguelen, is not known from Australia. 

Six genera of sea stars occur in Australia and also in Kerguelen, but 5 of 

these are well-nigh cosmopolitan, and the Australian member of the sixth 

(Smilasterias) is of very dubious status. The situation is virtually the same 

as regards the ophiurans, and none of the Kerguelen genera of echini occur 

in Australia. It is proper, therefore, to say that there is nothing in common 

between the echinoderms of Australia and those of Kerguelen. 

Mauritius 

Far to the north of Kerguelen and somewhat to the west lies the island of 

Mauritius. With its neighbors, Rodriguez and Réunion, it makes up the next 

nearest land mass to Australia, on the west, south of 10° S. The echinoderm 

fauna of Mauritius is remarkably well known, thanks principally to the 

industry of M. V. Robillard as a collector and of P. de Loriol as the zoologist 

who not only provided the stimulus for the work, but carefully described the 

material collected. There have been also a few other collectors and students 

to whom marine zoologists are indebted for our present knowledge of the 

echinoderm fauna of the island. This fauna consists of rather more than 150 

species; some of these are perhaps invalid, but no doubt others are as yet 

unrecognized. Comparison of this fauna with that of Australia reveals the 

following noteworthy facts. From Mauritius, 7 species of crinoid are known, 

each representing a different genus. All these genera occur in Australian seas, 

but in every case the Mauritian species is different from the Australian. More- 

over, each of the Mauritian crinoids belongs to a genus which is fundamentally 

East Indian, ranging from the Red Sea along the southern coast of Asia to 

southern Japan on the north and to the Tonga Islands on the southeast. Most 

of the Mauritian species occur in Madagascar and several are found on the 

African coast either southwestward toward Natal or northwestward to the 

Red Sea. 

The Asteroidea are better represented in Mauritius, at least 35 species, in 23 

genera, being reported from the island. Of these a dozen occur also in Australia, 

and their occurrence in Mauritius is therefore of importance. But 9 of the 12 

are widespread in the Indo-Pacific region and may properly be considered 

East Indian species. Of the other 3, Linckia guildingii is practically tropico- 

31 
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politan, and its occurrence in Mauritius is not surprising. More puzzling is the 

case of Lezaster leachit, which occurs at Lord Howe Island as well as at 

Mauritius. It is highly probable that this species occurs throughout the East 

Indian region, but it is very secretive in its habits and few specimens have 

been collected. Lastly we have the remarkable case of Coscinasterias calamaria, 

which occurs on the South African coast, at Mauritius, all along the southern 

coast of Australia, at Lord Howe Island, and in New Zealand. Whether this 

range through 150 degrees of longitude involves 1, 2, or more species cannot 

be determined without far more comparable specimens than are yet available, 

but it matters little so far as the remarkable distribution is concerned, for it can 

scarcely be doubted that this is all a single stock with a common origin. A 

simple, but quite unprovable, explanation is that these sea stars have traveled 

on foul ship bottoms in the cool waters of the south temperate seas from New 

Zealand to Australia, Lord Howe Island, and Tasmania, and thence to South 

Africa. From here the introduction to Mauritius is equally imaginable. The 

warmer seas of the luatonet regions have prevented any extension of range 

to the north of latitude 20° S. If this be nonsense, make the most of it! 
Per Wer enne 

The ophiurans of Mauritius are not sO numerous as might be expected, 

but this is probably due to M. Robillard’s not having hunted for and collected 

the small, easily overlooked forms such as Amphiura and its allies. Only 38 

species are as yet listed from Mauritius, whereas 51 are known from the little 

island of Mer at the northern end of the Great Barrier Reef. Mortensen (1924) 

lists only 41 species from New Zealand, so Mauritius is not far behind that 

much larger area. It is a very striking fact that not a single species of ophiuran 

is common to New Zealand and Mauritius. Of the 38 ophiurans found at 

Mauritius, 17 occur in Australia, but one of these is the tropicopolitan Ophziactis 

savignyi, and its occurrence has no significance. Of the others, all occur in 

the East Indian region save one, the rare and little-known Cryptopelta granu- 

lifera, once taken at the Low Isles, Queensland, and once at Mauritius, with 

a close congener in the Philippines. Of only one other is any discussion 

necessary. That one is Ophiomyxa australis. It occurs at Lord Howe Island 

and throughout the Flindersian region of Australia, like Coscinasterias cala- 

maria, but unlike that sea star, it is found along the eastern coast of Australia, 

in the East Indies, and even as far north as southern Japan. Hence its occurrence 

at Mauritius, though unexpected, does not require any extraordinary explana- 

tion. The occurrence in Lord Howe Island, Tasmania, and the coastal waters 

of the southern side of Australia would seem to be the perplexing feature 

of its distribution. Apparently it does not occur on the western coast of the 

continent. None of the other ophiurans of Mauritius occur in the Flindersian 

province of Australia, at least at its western end. 
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More species of echini than of ophiurans are known from Mauritius; in 

Australia there are only 134 Recent echini to 223 ophiurans; in Mauritius there 

are 39 echini to 38 ophiurans. The explanation, however, is probably to be 

found in the fact that M. Robillard, being a paid but untrained collector, 

naturally found the echini a more noticeable, interesting, and easily preserved 

group. It seems likely that his collection of echini is more completely representa- 

tive of the Mauritian fauna than is the collection of ophiurans. Of the 39 

species of sea urchins now known from the island, 23 are found also in Aus- 

tralia, but 14 are characteristic of the Solanderian province, 8 of the Dampierian, 

and 1 (Echinoneus cyclostomus) is tropicopolitan. All 23 are found more or 

less commonly in the East Indian region. It is a striking fact that none of the 

echini of Mauritius occur in the Flindersian province of Australia, with the 

possible exception of stragglers from the Dampierian province which occur at 

Houtman’s Abrolhos and even at Rottnest. But a very characteristic Flindersian 

genus, Microcyphus, is represented at Mauritius by a species (maculatus) which 

is not found in Australia. It is, however, found at the Andaman Islands and 

in southern Japan and is reported from Samoa. Hence the occurrence in 

Mauritius is a tie with the East Indian region rather than with Australia. 

The holothurians of Mauritius are apparently pretty completely known, as 

34 species are already recorded. Of these 22 occur in Australia, 14 being 

Dampierian species and 8 Solanderian. All are widespread Indo-Pacific species, 

and their occurrence in Mauritius is quite natural. There is no indication what- 

ever that the Mauritius holothurians are allied to those of Australia, and 

particularly Western Australia, any more than to those of the East Indies. 

It is evident from this survey of the echinoderms of Mauritius that the littoral 

fauna of that island is of East Indian origin. The peculiar distribution of 

Coscinasterias calamaria and Ophiomyxa australis must be explained in some 

other way than by an assumption of former land connection between Mauritius 

and Australia. 

Southeastern Africa: Mozambique to Cape Town 

During the past twenty years the marine fauna of the South African coast, 

especially east from Cape Town, has received much attention, and the echino- 

derms may be considered fairly well known. No fewer than 235 species are 

recorded with more or less detail, and it is therefore possible to compare this 

fauna profitably with that of Australia, particularly with the Flindersian 

element of the southwestern part of the continent. 

The crinoid fauna of South Africa is relatively depauperate, containing only 

half a dozen species each representing a different genus. Two of these genera, — 

Cenolia and Tropiometra, occur in Australia, but the other 4 are East Indian 
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groups having widely different ranges, yet not entering the Australian fauna. 
Tropiometra is represented in the Australian tropics (Dampierian province) 
by a large species nearly related to one from Japan, whereas the South African 
species is a small form with an extraordinary range, from the western part of 

the East Indian region, around South Africa, northwestward to the southern 

West Indies. The South African Cenolia, on the other hand, finds its nearest 

relatives in the Flindersian province of Australia and in New Zealand, a 

striking reminder of Coscinasterias calamaria. The habits of these little comat- 

ulids are such as to make their distribution on foul ship bottoms very easy, 

and it is reasonable to suppose that Cenolia, like Coscinasterias, has reached 

South Africa in this way. It should be noted, of course, that the African 

Cenolia is a different species from the Australian, and that the latter is not 

known from west of King George Sound. 

The sea stars of South Africa are a large and interesting group of 75 Recent 

species and 1 fossil form. The latter is called “Archaster pattersoni,” but it is 

certainly not congeneric with the Recent species now included in Archaster, 

and even more certainly it is not nearly allied to any of the extinct Australian 

sea stars. It has no significance, then, in the matter of the relation between 

the South African and Australian faunas. The 75 Recent species represent 45 

genera, of which 20 are found in Australian waters, but of the 75 species only 

6 are common to the two areas. Of these, 3 are wide-ranging Indo-Pacific 

species whose occurrence in South Africa is merely the extreme southwesterly 

extension of their range. Of the other 3, one is Coscinasterias calamaria, whose 

occurrence is, as already suggested, probably due to transference from Australia 

on foul ship bottoms. Another is Disasterina leptalacantha, which is too rare 

and little known to carry much weight, but whose distribution is quite likely 

East Indian like that of Patiriella exigua, a near relative. The third is Psilaster 

acuminatus, first taken off New Zealand and New South Wales, subsequently 

found in Bass Strait and the Great Australian Bight, and lastly recorded several 

times off South Africa. That its occurrence there could be by transference on 

ship bottoms is so highly improbable that we must account for it in some other 

way. The genus is virtually world-wide in distribution, with representatives in 

all seas, including both Arctic and Antarctic oceans. It also occurs at all depths 

from very shallow water (in the Antarctic Ocean) to over 1800 fms. Since 

great depths are apparently not barriers to the spread of Psilaster, the distribu- 

tion of P. acuminatus in South Africa, southern Australia, and New Zealand is 

possibly not beyond comprehension, but it is certainly of unusual interest. 

Of the other 14 genera of sea stars common to Australia and South Africa, 

4 are widely distributed Indo-Pacific groups, and 5 others are even more widely 

distributed, being tropicopolitan or having representatives in temperate seas of 

the northern hemisphere. Of the others, the South African species have notable 
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peculiarities that justify skepticism as to their generic position. Thus, the 

South African Tosta is very different from any of the Australian species and 

can hardly be congeneric. The Anthenoides is almost certainly not congeneric 

with the much smaller Australian sea star doubtfully referred to this West 

Indian genus. The Austrofromia is quite different from the Australian 

species; specimens of the two are rare and have never been compared. The 

Hacelia is very near the West Indian genotype and not very similar to the 

Australian species. As for Parasterina, comparison of Mortensen’s figure of 

his South African species (1933, pl. 12, figs. 9, 10) and my figure of the 

Western Australian species (1938, pl. 21, fig. 5) certainly justifies great doubt 

whether the two are really congeneric. Satisfactory material is still too scanty 

to permit the necessary direct comparison, but the supposed resemblances do 

not outweigh the obvious differences. Clearly, then, none of the cases of 

genera recorded from both Australian and South African seas give any 

justification for a belief in their common origin save by the gradual diversi- 

fication of widely distributed ancestral stocks. 

The brittle stars of South Africa are little more numerous than the sea stars, 

only 79 species being known. These represent 4o genera, of which 23 occur in 

Australian seas, but 16 of these are more or less tropicopolitan and 4 others 

are East Indian. The remaining 3 have been found as yet only on Australian 

or South African coasts, but in no case is the South African species identical 

with the Australian. Indeed, of the 79 South African brittle stars only 7 are 

recorded from Australia, and all these are widely distributed tropicopolitan or 

East Indian species. Astroconus has a representative in South Africa, but it is 

so different from the Australian species of that genus that Mortensen, the 

describer, hesitated about calling it congeneric with them. The Australian 

Cryptopelta is conspicuously different from the African species, and occurs 

only in the Dampierian province. The same is true of the Australian Dicteno- 

phiura. The South African Ophiomyxa is supposed to be identical with that 

of southern South America, and is not closely allied to the Australian species. 

It must therefore be admitted that the ophiurans of southwestern Australia 

have very little in common with those of South Africa. 

The South African echinoid fauna as now known contains 45 Recent and 

only 1 fossil species. The single extinct form is Czdaris pustulifera, which is 

probably related to one of the Recent cidarids now living on the South African 

coast, but more material is necessary to establish its real position. The 45 

species of echini now living on the coast represent 37 genera, no genus having 

more than 2 species. Of these genera, 24 occur in Australia, but of the 45 

species, only 16 are known from that continent. Of the 16 species, 14 are well 

known East Indian forms whose occurrence in the South African region is 

only the extreme southwestern extension of their tropical range. One is the 
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almost cosmopolitan Echinocardium cordatum. ‘The sixteenth is the remarkable 

Dermechinus horridus, first found by the “Challenger” in 175 fms. off the south- 

ern end of South America, but later discovered in somewhat greater depths off 

the southeastern coast of South Africa and in similar depths off the southeastern 

corner of Australia. Whether we consider that the collected material represents 

a single species, or 3 closely related but probably distinguishable forms, does 

not alter the remarkable nature of the distribution of this urchin. It may, 

however, be pointed out that the genus Echinus, even if rather strictly defined, 

is well-nigh world-wide in its range and may have spread southward along 

several widely separated lines. On the other hand, the occurrence of horridus 

as at present known could be used as an argument in support of the former 

approximation of the three southern continents. What is more probable (in 

keeping with the distribution of several New Zealand echinoderms), it may 

indicate the former existence of an Antarctic land mass, or at least a shallow- 

water area, connecting South America, New Zealand, Tasmania, and South 

Africa. The apparent absence of horridus, however, from both New Zealand 

and Kerguelen throws doubt on this. It is curious that there is no other 

echinoderm known with a distribution like that of horridus. 

The holothurian fauna of South Africa seems to be rather depauperate, as 

only 28 species are known and these represent but 10 genera, all but 1 of which 

are more or less cosmopolitan or at least tropicopolitan. The monotypic Discu- 

cumaria is widespread in the East Indian region. None of the genera are in 

any way distinctive of South Africa. Of the 28 species, 12 occur on the Aus- 

tralian coast, but all are more or less common, widely distributed East Indian 

forms and give no indication of any connection between South Africa and 

Australia other than by way of the East Indies. 

This comparison, then, of the Australian and South African echinoderm 

faunas brings out very clearly the lack of any evidence in that conspicuous 

group of littoral marine animals to justify belief in any former closer relation 

between the two continents. The four suggestive cases (the comatulid Cenolia, 

the sea stars Coscinasterias and Psilaster, and the sea urchin Dermechinus 

horridus) all involve either New Zealand or South America as much as they do 

South Africa, and might be construed as evidence for a Gondwana-land 

connection such as is demanded according to the Wegener hypothesis. 

East Africa: the Zanzibar Region, from 14° 30 S. to 10° N., with Madagascar 

and the Seychelles 

There is reason to believe that our knowledge of the Recent echinoderms of 

the East African area is still very incomplete, but thanks to the activities of 

French geologists and paleontologists our knowledge of the fossil echini is 
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very considerable. Few or no fossils of the other classes of echinoderms have 

been described, and the Recent species are neither numerous nor remarkable. 

Of crinoids, only 16 species are listed, representing 13 genera. The genus 

Heterometra, of which 2 species occur in Australia, is represented by 4 species, 

but none of them are known from the island continent. Of the other dozen 

genera, 10 are found in Australia, but only 3 of the African species occur 

there, and these are well known, widespread East Indian forms. All the 

African genera are extensively distributed in the Indo-Pacific region or at least 

in its western half. There is therefore no indication of any close relation with 

Australia. 

The 36 species of sea star now known from the Zanzibar region represent 

24 genera, all but 5 of which are more or less common in tropical Australia. A 

dozen of the species are also found in the Dampierian or the Solanderian 

province of that continent, but these are all widely distributed East Indian 

forms whose range has stretched southward along the eastern coasts of both 

Africa and Australia. There is nothing, apparently, in the sea-star fauna of 

East Africa that is suggestive of Australia except through an East Indian 

connection. 

The ophiuran fauna of the Zanzibar and Madagascar area includes some 57 

species of 36 genera. Twenty-two of the genera occur in Australia and 17 of 

the species. But all these genera and species occur in the East Indies and are 

characteristic of that fauna. Hence there is no evidence that the ophiurans of 

the East African coast have any relation to those of Australia except by way of 

the East Indies. 

The echini of the East African region must be treated under two heads, the 

living Recent fauna and the extinct fossil forms. The activity of French 

paleontologists in Madagascar has thrown a flood of light on the fossil echini, 

revealing an extraordinarily rich fauna, and a comparison of this with the 

much smaller extinct group in Australia will naturally be interesting. But 

first, consideration may better be given to the Recent fauna, which includes 46 

species of 38 genera. It is surprising to find that it is notably different from 

that of Mauritius, only a short distance farther east. Of the 32 genera found at 

Mauritius, 11 have not been found in the Zanzibar-Madagascar area, and of the 

38 genera in the latter region, 21 have not been found at Mauritius. No doubt 

this striking difference is in part due to incomplete collecting, but it is possible 

that local conditions markedly alter the character of the fauna. Comparison of 

the Zanzibar-Madagascar fauna with that of the Australian region shows that 

29 of the 46 species are found on the coasts of that continent; 17 are Solanderian, 

g Dampierian, and 1 Flindersian; the Echinoneus is tropicopolitan and the 

Echinocardium is even more widespread. The remaining 17 are all either East 
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Indian species or endemic species of East Indian genera. There is no evidence 

of a distinctive Australian element. 

Comparison of the fossil echini of the Zanzibar-Madagascar region with that 

of the similar fauna in Australia is somewhat difficult, as the Madagascan 

group is so much larger. It includes more than 175 species of at least 120 

genera, whereas in Australia only 56 species of 40 genera are as yet known. 

Only 12 of the 4o are found in the Madagascan fauna, and these nearly all 

belong to large, ill defined groups such as Czdaris and its allies, Salenidia, 

Clypeaster, Nucleolites, Echinolampas, Linthia, and Schizaster. Naturally none 

of the species of the two regions can be considered identical. On the whole, 

the impression given by comparison of the two faunas is one of surprising 

dissimilarity. There is not the least indication that they were ever in any way 

associated or even remotely connected. 

The East African holothurians are a small group of 32 species of 14 genera. 

Of the genera, all but 1 (Patinmapta) occur in Australia. Of the 32 species, 24 

occur in Australia. This would seem like a remarkable similarity in the makeup 

of the faunas were it not that the same genera and most of the species also 

occur throughout the East Indian region, so that the natural explanation of 

the similarity between the East African and the Australian faunas is that each 

is a southern or southwestern extension of the East Indian fauna. All the 

Australian species concerned are found in the Dampierian region or on the 

eastern coast, evidently incomers from the East Indies. The holothurians of 

the western coast are not so much like those of East Africa as are those of 

the northern and northeastern coasts. 

Arabian Area, including Red Sea, Gulf of Aden, and Persian Gulf 

The northwestern part of the East Indian area has a relatively small echino- 

derm fauna, especially as contrasted with that of the central and eastern parts. 

It includes about 170 Recent species, not many more than are found at the 

small island of Mauritius and much fewer than are found on the coast of 

southeastern Africa. As in the case of the Zanzibar-Madagascar area, the fossil 

echini are very numerous, at least 110 species in 80 genera having been 

recorded from Egypt, Persia, and Baluchistan. 

The crinoid fauna of the Arabian area includes 17 species of 12 genera. All 

the genera, save 2, occur in the Australian seas, but only 3 of the species, all 

well known East Indian forms, are known from the island continent. All the 

genera, save the recently described, endemic, monotypic Repometra, are well 

known East Indian groups, but a dozen of the species are apparently endemic 

in the Arabian region, indicating a long period of relative isolation. 

The sea-star fauna of the region includes 36 species of 20 genera. All but 
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5 of the genera occur in Australia, but only 7 of the species. The missing 

genera, like the 15 that are present, are widespread East Indian groups, or 

more or less endemic in the western Indian Ocean. Of the 7 Australian species, 

3 occur in the Dampierian province and 4 in the Solanderian. All are wide- 

spread in the East Indian region. There is then no indication of any con- 

nection between the Arabian and Australian areas except by way of the East 

Indies. 

The ophiurans of the Arabian region are neither numerous nor notable. 

Forty-two species of 21 genera are recorded; all but 4 of the genera but only 

7 of the species are also Australian. Just as in the case of the sea stars, the fauna 

is essentially East Indian though 1 of the 4 non-Australian genera is endemic 

in the Arabian area. All the 7 Australian species (2 Dampierian and 5 

Solanderian) are East Indian, yet of the 35 non-Australian species only 10 

are East Indian, some 25 being more or less endemic in the Arabian area. All 

this accords well with the situation among the crinoids. 

The Recent sea-urchin fauna of the Arabian area is not rich, but the fossil 

forms are numerous and varied. Thirty-six Recent species, grouped in ‘28 

genera, are now found in the region. Of the 28 genera, all are East Indian and 

all but Acanthocidaris and Toxopneustes are Australian. Of the 36 species, 

however, 8 are not East Indian, 15 not Australian. One very interesting case 

is that of the species Nudechinus scotiopremnus, which is found in the Red 

Sea and also on the northwestern coast of Australia, but which has not yet 

been found in the East Indies. The genus is, however, known from the 

Amirante Islands in the western Indian Ocean, from northeastern Australia, 

and from the Sulu Archipelago, Philippine Islands, so it is quite possible that 

scotiopremnus will ultimately be found in the East Indies." The other 7 

species which have not yet been taken in the East Indies are more or less 

endemic in the Arabian area or at least in the western Indian Ocean. They 

are in no sense connecting links with Australia. 

The fossil echini of the Arabian area are in general surprisingly different 

from those of Madagascar. Of the 80 genera, 46 have not yet been found 

south of the equator in Africa. But they are much more unlike those of 

Australia, with which they have nothing in common save for 8 or ro large, 

ill defined genera of cidaroids and spatangoids widely distributed in the 

Mesozoic. One looks in vain for any evidence that the Mesozoic Australian 

echinoid fauna had any geographical association with that of the Arabian area. 

The holothurians of the northwestern corner of the Indian Ocean and its 

associated gulfs comprise some 38 species in a dozen genera, all of which 

(except I or 2 concerning whose validity there may be question) occur in 

1 The similar case of Nudechinus gravieri is vitiated by the inadequacy of the material and the 

very great doubt whether the Australian specimens really are graviert. 
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Australia and throughout the East Indies. Of the 38 species, however, about 

16 appear to be endemic; the remainder are East Indian and apparently most 

of them extend their range into the Dampierian or the Solanderian province 

of Australia. The high percentage of endemic species confirms what was 

suggested by the crinoids and ophiurans, that the Arabian region has been 

more or less isolated for a long period. 

Ceylon 

The echinoderm fauna of Ceylon being fairly well known and the island 

being somewhat nearer to northwestern Australia than is Mauritius, it is 

interesting to note the characteristic features of the fauna. The statements 

made in 1915, however (H. L. Clark, 1915, p. 92), regarding the incompleteness 

of our knowledge are still true, and the deductions made here will very likely 

be considerably modified at some future day. Some 193 species of echinoderms 

are now included in the Ceylon list, nearly one-third more than have yet been 

reported from Mauritius. 

At least 25 species of crinoids are recorded from Ceylon, whereas only 7 

have been taken at Mauritius. The latter represent 7 genera, all but 1 of which 

occur in Ceylon, but of the 7 Mauritian species only Comanthus parvicirra and 

Oligometra serripinna are in the Ceylon list. Both of these are widespread 

East Indian species, and the Comanthus is notoriously variable. When we 

compare the Ceylon list with the Australian, we are struck with the similarities, 

for all the Ceylon genera, except Mastigometra, occur in Australia, and even 

when the species are different, as is true in several genera, the similarities are 

more striking than the differences. There can scarcely be any question that 

the two faunas have had a common origin. 

Turning now to the sea stars, we find 35 species in Mauritius as against 41 

in Ceylon. ‘Twenty genera occur in Ceylon and 23 in Mauritius; 16 are common 

to the two. Comparing species, we find but 15 in common, indicating that the 

two faunas have long been completely isolated from each other. Comparison 

of the sea stars of Mauritius with those of Australia revealed a dozen species 

in common. In the case of Ceylon, we find 18. In other words, 33 per cent of 

Mauritian sea stars are Australian, and 44 per cent of those in Ceylon. 

In the case of the brittle stars, there are 38 species in Mauritius and 37 in 

Ceylon. Of the 22 genera occurring in Ceylon, g have not been found in 

Mauritius; of the 21 found in Mauritius, 8 have yet to be taken in Ceylon. As 

for the species, we find only 15 of the Ceylon species at Mauritius, and of 

course 14 of the Mauritius species at Ceylon. These differences in the faunas 

of the two islands are interesting but are no doubt due in part to incomplete 

collecting. Comparison of the ophiurans of Mauritius with those of Australia 
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revealed 17 species in common. In the case of Ceylon we find 21. That is, 

45 per cent of Mauritian ophiurans are Australian and 56 per cent of Ceylonese 

species. 

In the case of the echini, there are 39 species in Mauritius and 38 in Ceylon. 

Of the 28 genera occurring in Ceylon, 23 are found in Mauritius; of the 32 

found in Mauritius, 9 have yet to be taken in Ceylon. As for the species, we 

find 25 of the Ceylon species at Mauritius, and of course 13 of the Mauritius 

species at Ceylon. Though these differences may be due in part to incomplete 

collecting, this is less likely to be the case than with the brittle stars, as echini 

are less easily overlooked. Of the echini now known from Mauritius, 23 occur 

also in Australia; of the Ceylonese echini, 25. That is, 59 per cent of Mauritian 

sea urchins are Australian, and 66 per cent of those found at Ceylon. 

Turning now to the holothurians, we find no fewer than 51 species recorded 

from Ceylon as contrasted with only 28 from Mauritius. This is obviously 

due in part to the fact that Robillard and de Loriol made no effort to include 

the holothurians in their collecting and ‘study of Mauritian echinoderms. Of 

the 15 genera listed from Ceylon, only 8 have been reported from Mauritius; 

2 genera, Psolus and Discucumaria, reported from Mauritius, are not yet 

recorded from Ceylon. So far as species are concerned, only 10 of the species 

listed from Ceylon are reported as yet from Mauritius, but comparison with 

Australia shows 26 species in common. Of Mauritian holothurians only 12 are 

Australian. That is to say, 43 per cent of the Mauritian holothurians and 

practically 50 per cent of those in Ceylon also occur in Australia. 

It seems evident, then, that the Ceylon echinoderm fauna is not less than 

IO per cent more Australian than is that of Mauritius, a fact no doubt to be 

explained in part by the location of Ceylon so much nearer to the island 

continent (about a thousand miles). But the more probable reason is that 

Ceylon is so much nearer than Mauritius to the East Indian islands, the hotbed 

of echinoderms, if not of all marine life. 

The East Indian Area 

The boundaries of this great and interesting tropical region are necessarily 

artificial. For practical purposes in the present connection, it includes the 

sea and its islands between go° and 155° E., with arbitrary and irregular 

southern and northern limits. Obviously the southern limit must coincide 

with the northern limit arbitrarily fixed herein for the Australian region 

(9° 30’ S.) as far as 145° E., where it drops to 12° S. for the next 10°. The 

eastern boundary then follows longitude 155° between the Bismarck Archi- 

pelago and the Solomon Islands to 5° N., where it turns west to 130° E., then 

north to 20° N., on which parallel it runs westward to go° E., then straight 
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south to 9° 30’ N. The western boundary thus excludes most of the Bay of 

Bengal but includes the Andaman Islands. The northern boundary includes 

the Philippines and the coasts of Indo-China and the Malay Peninsula. Though 

these boundaries are admittedly arbitrary and artificial, the area contained is a 

natural marine province. Obviously its boundaries have nothing to do with 

the lines which delimit the areas occupied by the land vertebrates of the region. 

The echinoderm fauna of this interesting area is extremely rich, and thanks 

to the “Siboga” and “Albatross” collections and those made by Sluiter, 

Mortensen, and other zoologists, it is remarkably well known. More than 

1300 Recent species, in about 400 genera, are already recorded from the East 

Indies—more than one-fourth of all the echinoderms at present known. There 

are in addition scores of fossil species, nearly all echini, recorded in about 60 

genera, of which three-fourths are long since extinct. Comparison of this rich 

fauna with that of the Australian region is most interesting and informative. 

The crinoids of the East Indies are surprisingly numerous, more species being 

known than in any of the other classes, except the ophiurans. There are a 

number of fossil forms, imperfectly known, but as these have no near relation 

to either the Recent species or the extinct Australian crinoids, it is not necessary 

or desirable to include them in this discussion. The Recent crinoids number 

245 species of 75 genera. Of these genera, 35 occur in Australia, and the 

remaining 7 Australian genera are endemic, all but 1 being confined to the 

Peronian or the Flindersian province. Of the 83 species of Recent Australian 

crinoids, 33 are endemic. The remaining 50 all occur in the East Indies and 

are obviously members of that fauna. The single tropical endemic Australian 

genus is the curious Monilimetra of the Broome region, with 4 species apparently 

differentiated in that area. Its nearest relatives, so far as we may guess at 

them, occur in the northern East Indies. Clearly the relationship between the 

East Indian crinoids and those of Australia is very close. The facts justify the 

conclusion that the Australian crinoid fauna is the southern extension of that 

of the East Indies. 

The East Indian Asteroidea are numerous and diversified to a marked 

degree, 231 species grouped in 83 genera—not quite 3 species to a genus. The 

Australian Asteroidea form a group more nearly comparable with them in 

size and diversity than was the case with the crinoids. In Australia, there are 

189 species of sea stars in 73 genera, about 2.5 species to a genus. Apparently 

this indicates more active speciation in the more southern group, associated 

with its greater isolation. Of the 73 Australian genera, 30 are lacking from 

the East Indian list, and of these 18 are endemic; 9 of the latter are in the 

Flindersian region and 2 are Peronian. Three genera are so widely dispersed 

that they are found in the northern and western hemispheres as well as in 
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the southern and eastern. The remaining 9 genera which are not endemic 

occur in New Caledonia, New Zealand, Kerguelen, Mauritius, and South 

Africa. In several of these cases, however, material is scanty and our knowledge 

of the genus is very incomplete. Of the 189 Recent species of Asteroidea 

occurring in Australia, 139 are endemic. The remaining 50 are all East Indian 

species, except half a dozen of whose distribution we know very little or 

which occur in New Zealand as well as in southern Australia. There can be 

little doubt, therefore, that the Australian asteroid fauna is an extension south- 

ward of that of the East Indies, which has become diversified and distinctive 

as a result of its isolation in a cooler or otherwise different environment. 

The brittle stars of the East Indies are a very large group, containing nearly 

as many species as the crinoids and sea stars together. There are 458 species of 

110 genera, and the comparison with the large Australian group is interesting 

and instructive, though the latter contains only about half as many species. 

There are 70 genera of Australian ophiurans; of these, 54 may fairly be called 

East Indian, and 13 are endemic. The remaining 3 are Asteroporpa, which 

occurs in the West Indies, in Japan, and in New Zealand; Ophiocomina, which 

is known as yet only from South Australia and from European seas and the 

northwestern Atlantic (a perfectly inexplicable distribution); and Ophioprium, 

a West Indian genus. A comparison of the Australian and East Indian species 

shows that of the 223 Australian forms 133 are endemic, and 85 are East 

Indian. The remaining 5 are 2 New Zealand species of Ophiactis, an Ophio- 

coma, an Ophiomastix (known as yet only from the far distant Paumotu 

Islands), and Cryptopelta granulifera from Mauritius. These last 3 will almost 

surely prove to be East Indian forms. Obviously the relationship of the 

Australian ophiurans to the East Indian fauna is so close that there can be no 

doubt of their common origin or of the southern group’s being derived from 

the larger tropical one. 

The East Indian echini are a large and diversified group of 166 Receni 

species, representing 85 genera. There is also a large group of extinct species 

of 46 additional genera. Fossil species of 13 of the Recent genera have also 

been found. Not all these fossil forms are from the East Indian area as defined 

for the Recent species; many are from mainland areas outside the limits given 

above. A comparison of these extinct forms, however, brings out the interesting 

fact that 26 of the genera occur in Australia, 17 as extinct, g as still living 

genera. It is probable that when the extinct faunas of Australia and of the East 

Indies are more fully known and proper consideration can be given to the 

geological horizons, and their correlation in the two regions, the resemblance 
between the two faunas will be striking. Meantime a comparison of the Recent 
genera and species shows that 9 of the East Indian genera and 56 of the species 
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occur in Australia, and that 9 genera and 69 species are endemic there. The 10 

remaining species occur in South Africa, New Zealand, the Pacific Islands, or 

Japan. In most of these cases it is probable the species occurs also in the 

western part of the East Indian area but has not yet been collected there. The 

extraordinary case of Dermechinus horridus has been discussed in connection 

with South Africa (see p. 480). On the whole, the relation between the Aus- 

tralian echini and those of the East Indies is about as close as in the case of the 

sea stars. 

Coming now to the holothurians, we find a rich East Indian fauna of over 

200 species, in some 40 or more genera. No fossil holothurian remains have 

yet been reported. When we compare the East Indian and Australian faunas, 

we realize that the latter has been more critically studied and hence the 

number of genera in proportion to the number of species is considerably 

greater in the Australian area—about 4 species to a genus, whereas in the 

East Indies there are 5 species to a genus. Moreover, thanks to the work of 

the “Siboga,” 7 genera of deep-water holothurians are known from the East 

Indies which have not yet been collected in Australia, owing to the very small 

amount of dredging that has been done on the continental slope. Making due 

allowance for these facts, we find that the genera of East Indian and Australian 

holothurians are otherwise almost identical. The two small apodous genera 

Anapta and Labidoplax have not yet been found in Australia. Looked at in 

reverse, it may be said that all Australian genera occur in the East Indies except 

the small apodous genus Trochodota and perhaps some of the recent segregates 

from the genera Cucumaria, Thyone, and Phyllophorus. Examination of the 

lists of species found in the two areas reveals the following facts: Eighty-two 

of the holothurians found in Australia are endemic. Of the remaining 76, 67 

are East Indian, the other 9 being New Zealand or Pacific species. Of these 

g, several are of dubious validity and uncertain relationships. There can be no 

doubt, then, that the Australian holothurians are, like the other echinoderms, 

almost certainly of East Indian origin. 

The Southwestern Pacific 

Our knowledge of the echinoderm fauna of the southwestern Pacific is 

fragmentary and incomplete. No thoroughgoing, adequate collecting or 

studying of the marine fauna of even the well known island groups has ever 

been carried on. There is, however, some material in various museums which 

has enabled us to gain a little knowledge of the echinoderms of this interesting 

and important region. Most of this material has come from Fiji, Samoa, or 

Tonga. About 150 species have been listed at various times in scattered 
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publications from this southwestern Pacific area, and it is of interest to study 

this list in comparison with the East Indian and Australian faunas. 

Only about a dozen crinoids are reported from the southwestern Pacific area. 

As carefully reidentified and correctly named by A. H. Clark (1936), there are 

apparently 13 comatulids in the list, with several additional species found in 

depths below 500 fms. All the genera and 10 of the species occur in Australia, 

but all the genera and all the species, barring possible varietal differences, are 

East Indian. Apparently the crinoids of the southwestern Pacific are a develop- 

ment parallel to the Australian group from a common East Indian center. 

Only 23 species of sea stars have been reported from Fiji, Tonga, and Samoa, 

but they represent 17 genera. Only 12 of the genera and 12 of the species occur 

in Australia, but 16 of the genera and 18 of the species are East Indian. The 

other species are little-known sea stars whose status and distribution are yet 

to be made clear. There seems to be little doubt that the sea stars of the 

southwestern Pacific have diverged from the East Indian group rather less than 

the Australian asteroids, but this divergence has led to obvious differences 

between the faunas of the two regions. 

Of brittle stars only 4o-odd species of 27 genera are recorded from Fiji, Tonga, 

and Samoa, and these are probably not more than half the forms occurring in 

that area. Comparison with Australia shows only 6 genera and a dozen species 

not known in that region. This indicates a much closer resemblance between 

the brittle stars of the southwestern Pacific and those of Australia than we find 

in the sea-star population. But this difference is probably due at least in part 

to a very incomplete knowledge of the brittle stars of the southwestern Pacific; 

for 4 of the genera and 10 species are not East Indian, so far as we yet know, 

and this is an abnormal proportion as compared with the other classes. 

Only 32 species of echini are listed from the southwestern Pacific, but this is 

a much larger proportion of the actual echinoid population than we have 

found among the sea stars or ophiurans. The 32 species represent 22 genera, 

one of which is the remarkable endemic Zenocentrotus of Tonga, which in- 

cludes 2 species. Aside from this case, 1 genus and 6 species do not occur in 

Australia, but every genus and all but 2 species are East Indian. As Zeno- 

centrotus is apparently a local specialization of Echinometra, it is obvious that 

the East Indian fauna is the source of the echinoid fauna of the southwestern 

Pacific. 

The holothurian fauna of the Fii-Tonga area is almost completely East 

Indian, for of the 34 species so far listed, all but 1 occur in the East Indies. 

That one is the deep-water synaptid Protankyra challengeri, which was taken 

in comparatively shallow water at Fiyi but in the East Indies has been collected 

only at great depths. The absence of 4 species of Holothuria, as well as of 
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Protankyra, from the Australian fauna distinguishes it from the southwestern 
Pacific group, in addition to the fact that it includes more than a hundred 
species not known in that area. 

The result of this survey of the echinoderm fauna of the southwestern 

Pacific, so far as it is at present known, leaves little doubt that it has been 

derived from the East Indies and that any resemblance it may have to the 

Australian fauna is quite secondary. 

The New Zealand Area 

Thanks to Mortensen (1921, 1924, 1925), our knowledge of the echinoderm 

-fauna of New Zealand is definite and reliable and probably reasonably com- 

plete, except for the Kermadec Islands and the northwestern part of the North 

Island. A comparison of it with that of Australia is of particular interest. 

Only 3 species of crinoids have been found in New Zealand, and these are 

all endemic forms occurring on the west coast of the south island and off 

North Cape and the Three Kings Islands. ‘They are closely related to species 

of the southern coast of Australia and somewhat less closely to a South African 

species and to one from Hawaii. 

Of sea stars, some 30 species (and 1 variety) are recognized by Mortensen, 

of which all but 4 are endemic. They represent 22 genera, of which 6 have a 

world-wide distribution and 6 are Australian. The remainder are of southern 

relationships or are endemic. Ten of the genera are East Indian or at least 

are represented in that fauna, and a dozen are Australian in the same way. 

There can be no doubt of the striking fact that the New Zealand sea stars have 

but little in common with those of Australia and even less with those of the 

East Indies. 

More than 4o species of ophiurans occur in New Zealand, and of these, all 

but 4 or 5 are apparently endemic. Of the 22 genera, only 1 is strictly endemic; 

rt occurs also on the coast of California, 1 occurs in Australia and the West 

Indies, 14 others occur in Australia, and 18 occur in the East Indies. The 

ophiuran fauna is thus somewhat more closely allied to the East Indian than 

to the Australian. There are apparently only 1 or 2 ophiurans that suggest a 

southern relationship. 

The sea-urchin fauna of New Zealand is small, only 20 species being repre- 

sented, but these are distributed in 17 genera. One is based on so young a 

specimen it may well be ignored in the present connection, and another, 

Holopneustes, is too doubtfully a New Zealand urchin to be useful in this 

connection. The remarkable habit of Holopneustes of living wrapped in the 

fronds of Ecklonia and Cystophora (and possibly other algae) would naturally 

lead to its wide distribution wherever uprooted algae were driven by winds 
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and currents. As only 2 specimens of Holopneustes are known from New 

Zealand, and both are dead, bare tests washed up on the beach, it seems to me 

beyond doubt that this sea urchin does not live in New Zealand waters and 

cannot properly be regarded as a member of that fauna. There are then only 

18 species of 15 genera to be considered here. Of these, 14 of the species are 

endemic and the other 4 occur in Australia, 2 of them also in the East Indies 

or Japan, and 1 in the Kermadec Islands. Of the genera, 2 are endemic: 

Ogmocidaris, closely related to the southern Austrocidaris, and Evechinus, 

possibly related to the East Indian Echinus armatus. Four are more or less 

world-wide in distribution. Of the remaining 9, 8 occur in Australia (4 of these 

in the East Indies also), and 1 is evidently a southern form. The relationships 

of such a fauna are difficult to determine. How to account for such genera as 

Brissopsis, Spatangus, and Echinocardium is beyond me. 

The holothurian fauna of New Zealand has been fairly well studied, and 

Mortensen’s list of 28 species and 2 varieties is probably nearly complete. A 

striking feature is the almost complete absence of species of Holothuria and 

the very large number of Cucumarias. Fourteen genera are represented, of 

which 11 occur in Australia. The other 3 are endemic, and 2 of them show a 

distinctly southern relationship. One genus, Trochodota, occurs in Australia 

but not in the East Indies. The other genera are, however, East Indian. Of 

the species, 6 occur in the Flindersian province of southern Australia. The 

rest are apparently endemic, but g are obviously subantarctic in their 

relationship. 

This hasty summary of the echinoderm fauna of New Zealand reveals 

strikingly how different it is from that of Australia, and even more from that 

of the East Indies. Mortensen has very fully discussed (1925) this remarkable 

fauna and made the surprising suggestion that the similarities between the 

echinoderms of New Zealand and those of Australia indicate a “former closer 

connection” between the two areas and are “easily explained through the 

Continental drift theory of Wegener according to which New Zealand was 

originally directly connected with Australia, forming the eastern border of 

the great Australian continental block from which it was then separated 

through Australia drifting away from it.” The resemblances between the two 

faunas are too few and trivial and the differences too numerous and striking 

to warrant any such conclusion. The absence from New Zealand of numerous 

characteristic Australian genera such as Comatula, Comanthus, Ptilometra, 

Compsometra, Tosia, Stellaster, Anthenea, Petricia, Uniophora, Astroconus, 

Ophiocrossota, Phyllacanthus, Salmacis, Temnopleurus, Microcyphus, Am- 

blypneustes, Breynia, Urodemas, Actinopyga, and Taeniogyrus, not to mention 

numerous East Indian genera common in Australia, precludes any idea that 

32 
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New Zealand has derived any considerable part of its echinoderms from the 

island continent. On the other hand, the notable proportion of its echinoderms 

derived from a southern source suggests a subantarctic or south temperate area 

with which New Zealand and possibly Tasmania and southeastern Australia 

were associated. Since the origin of the New Zealand fauna is no concern o 

the present work, all that needs to be emphasized here is that its echinoderms 

have very little significance as regards the composition and origin of the 

Australian fauna. The suggestion that Lord Howe Island is to be associated 

with New Zealand rather than Australia is strongly contradicted by its 

echinoderm fauna. Of its 39 genera and 59 species, 1 genus and 10 species are 

endemic, 21 genera but only 4 species occur in New Zealand, and 26 genera and 

46 species occur on the Australian coast. All the 4 species and 20 of the 21 

genera occurring in New Zealand also occur in Australia. 

Tue APPARENT ORIGIN OF AUSTRALIA’S ECHINODERM FAauNA 

Having now surveyed the echinoderm fauna of each of the adjoining areas, 

we are in a position to consider fairly the origin of Australia’s and the probable 

routes it has followed in finding its present homes. The most conspicuous 

fact that stands out as we look over the preceding data is the predominance 

of tropical forms and influence. The Dampierian and Solanderian provinces 

include more than 500 of the 787 species recorded from the continent, almost 

two-thirds indeed, and many of the Flindersian and Peronian species belong 

to genera which are for the most part tropical. It has already been mentioned 

(p. 471) that the greatest preponderance of tropical forms is to be noted in the 

Torres Strait region, where the Dampierian and Solanderian provinces meet. 

In that region more than half the echinoderms are definitely tropical forms, 

but as we pass westward toward Cape Londonderry and still farther to North- 

west Cape, the percentage of endemic species increases, and the same change 

occurs as we pass southward toward Cape Howe and Bass Strait. In the 

Peronian province 82 per cent of the echinoderms are endemic, and in the 

Flindersian province practically nine-tenths. It can scarcely be questioned, then, 

that the echinoderm fauna of Australia has come from the north and apparently 

from the East Indian region, particularly from its southeastern part, where 

New Guinea overlaps Queensland, and from its extreme southern point at 

Timor and across the Sahul Banks. As was shown in my Torres Strait report 

(1921), the Queensland fauna is clearly derived from the depression of land 

areas east of New Guinea which led to the connection of the Coral Sea with 

the western Pacific and the East Indian region. The Dampierian fauna, on the 

other hand, came from farther west and was probably already well extended 

down the western coast of the continent when the formation of Torres Strait 
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made a mingling of the two faunas possible. Apparently, however, there has 

never been a very extensive mingling, and the Solanderian fauna is still quite 

distinguishable from the Dampierian and is less differentiated from the 

original stock. This explains also why the echinoderm fauna of the south- 

western corner of the continent shows the highest percentage of endemic 

forms. It is the youngest and hence the most specialized echinoderm stock to 

be found in Australia. This Flindersian fauna is naturally continuous to the 

north with the Dampierian, and on the southern coast it has extended to the 

east until it has met and mingled with the Peronian, which is the most special- 

ized part of the echinoderm stream that flowed down the Queensland coast. 

Comparison of the Australian fauna with that of southern and eastern 

Africa, Madagascar, and Mauritius gives practically no evidence of any common 

origin or close relationship, save for the few species already discussed and 

concerning which further discussion will be found on page 494. Comparisons 

between the echinoderm faunas of the Arabian and Ceylon areas and the 

Australian emphasize the connections through the East Indian fauna, and 

comparison of the latter with the Australian shows a very striking relationship. 

This similarity between the Australian and neighboring faunas reaches its 

climax in the East Indies and leaves little room for doubt as to the origin of 

the Australian fauna. Comparison with the still imperfectly known fauna of 

the southwestern Pacific indicates a less close relationship than the East Indian 

fauna itself shows, but this is possibly due in part to our greater ignorance of 

the island faunas. 

Coming now to New Zealand, we are struck by the conspicuous differences 

between its fauna and that of Australia, but equally striking are the similarities 

shown, though they are much fewer. The fact that over 80 per cent of the 

New Zealand species are endemic indicates a long-isolated fauna. Only about 

20 of the species are known to occur in Australia, and many of these are found 

in the East Indies or even more widely distributed (Echinocardium cordatum, 

Laganum depressum, Placophiothrix aristulata, etc.), but a few are local 

(Araeosoma thetidis, Heliocidaris tuberculata, etc.). Among these species 

common to New Zealand and Australia, a number call for special comment, 

as indicators of a possible relationship between the two faunas which deserves 

careful consideration. 

Among crinoids, we find the genus Cenolia with small closely allied species 

in New Zealand, Tasmania, Lord Howe Island, the southern coasts of 

Australia, and South Africa. Among sea stars, Coscinasterias calamaria has 

the same distribution, with Mauritius as an additional locality. The much 

smaller Allostichaster polyplax occurs in New Zealand, Tasmania, and 

southern Australia, with an allied species in southern South America, but the 
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genus is not known in South Africa. The sea star Psilaster acuminatus occurs 

in moderately deep water off New Zealand, Australia, and South Africa, but 

the genus is widely distributed in deep water and hence is of doubtful value 

in determining former land connections. Nectria, characteristic of the Flinder- 

sian coasts of Australia, has an endemic species in New Zealand but is not 

known elsewhere. Of brittle stars, Ophiomyxa australis is characteristic of the 

Flindersian region of Australia, but it (or very closely allied species) has a 

wide range in the East Indian region, in Mauritius, South Africa, New Zealand, 

Fiji, Japan, and southern South America. The genus is an old one with 17 

species or more, ranging throughout the tropics, down to depths of over 300 

fms. Specific lines are not well drawn or easy to make out, but there can be 

little question that the southern forms are very closely allied. The Australian 

Ophiactis resiliens is a Flindersian species which also occurs in New Zealand 

and at Lord Howe Island. Allied species occur in many parts of the world. 

Their secretive habits would facilitate transportation by artificial means, such 

as floating seaweed or foul ship bottoms. 

Among echini, we have two interesting cases showing possibilities as land- 

connection indicators, one of which, that of Dermechinus horridus, has already 

been discussed (see p. 480). It is difficult to account for its occurrence in South 

African, South American, and southeastern Australian seas except by some sort 

of land connection. Its absence from New Zealand is interesting but proves 

nothing. The genus Pseudechinus has developed 4 species in New Zealand 

and 2 in southern Australia, a fact which is at least suggestive of former 

shallow-water connection. Among the holothurians we find 4 cases of New 

Zealand species occurring on the southern coasts of Australia: Stichopus 

mollis, Mensamaria thomson, Lipotrapeza dearmatus, and Chiridota gigas. 

With the possible exception of Stichopus mollis, none of these species is suf- 

ficiently well known to make a firm basis for any argument about distribution. 

As we review this summary of similarities between the echinoderms of New 

Zealand and those of Australia and South Africa, we are forced to the con- 

clusion that in most cases they can be accounted for by transportation on ship 

bottoms or floating masses of seaweed or other flotsam. Such forms as 

Psilaster and Dermechinus can hardly have reached their present locations in 

this way, and the assumption that a shore-line connection once existed between 

the southern land masses is an easy explanation. But if such a connection ever 

really existed, it is hard to see why there is not more evidence of it. Much 

greater similarities ought to exist between the faunas of South America, South 

Africa, Australia, and New Zealand than we have found. Only a desperate 

desire to validate the Wegener hypothesis can find in the echinoderm fauna 

of Australia any evidence that it is at all closely allied to that of South Africa 
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or even of New Zealand. The evidence is overwhelming that the Australian 

echinoderms have come southward from the East Indian area,’ either around 

the eastern end of New Guinea or across the Timor Sea. Any similarities to 

the South African fauna are due to the fact that the latter fauna has come in 

large part from the northeast and hence traces back to the same East Indian 

source as Australia’s. So, too, the similarities between the New Zealand and 

Australian faunas are due to a common source in the East Indian fauna which 

passed around the southeastern end of New Guinea into the Coral Sea, one 

line following the western shore of that sea down the Queensland coast, the 

other following the eastern shore to New Caledonia (of which we know almost 

nothing) and New Zealand. That an antarctic land mass, some sort of 

Gondwana-land, may have existed in the remote past seems possible, but it 

has played only a trivial part in the formation and development of the 

Australian echinoderm fauna. 

1JTn 1911, Austin H. Clark wrote (1911Ic, p. 132), “The crinoids of Australia have come from 

the north, from the great East Indian Archipelago’—a statement amply confirmed by the present 
study. 
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(Page numbers in italic type refer to descriptions in the Annotated List) 

A nobilis, 32 

abductus, Schizaster, 368 robustipinna, 42 
abnormalis, Disasterina, 138-139 schlegelii, 33 

Pentagonaster, 89 Sentosa; 26, 27 
abyssicola, Synapta, 455 stelligera, 26 
Acantharachna, 251 actinometrae, Ophiophthirius, 236 

Acanthaster, 150, 151 Actinopyga, 420, 421, 436, 439-440, 441, 491 
echinites, 150 echinites, 440, 441 

echinus, 150 lecanora, 440, 441, 446 
planci, 150-151 lubrica, 439, 440-441 

Acanthasteridae, 126, 150 mauritiana, 439, 440, 441 

acanthinus, Amphioplus, 206 miliaris, 440, 441-442 
Acanthocidaris, 483 nobilis, 439, 440 
acanthodes, Anthenea, 101, 102 parvula, 436 

Echinaster, 145, 146 aculeatus, Ophiocentrus, 198 

Goniodiscaster, 90, 91, 467 acuminatus, Psilaster, 78, 471, 478, 494 

Acaudina, 442, 445, 446 acuta, Anthenea, 101, 102, 103, 469 

_ delicata, 445, 446 acuticirra, Craspedometra, 42 
leucoprocta, 445, 446 acutus, Goniodiscus, 102 

acerba, Asterometra, 57 adela, Cucumaria, 387, 389 
acestra, Ophiothrix, 214, 215, 216, 226 Adelcidaris, 292 

acicula, Cucumaria, 405 adeonae, Comatula, 50 
Pseudocucumis, 405 Oligometrides, 50-51 

aciculatum, Echinostrephus, 327, 328 adhaerens, Astrobrachion, 174, 176 
aciculatus, Echinostrephus, 327, 328 Ophiocreas, 174 
aciculus, Pseudocucumis, 405 adspersa, Ophiochasma, 259 

Acolochirus, 386, 395 aequalis, Mediaster, 83 

chavengen 329 ied affinis, Cidaris, 289 
acosmeta, Ophiactis, 207, 210 stim, Antedon, 53 

Ophiodyscrita, 265 
acrisia, Amphiura, 192, 197 
Actinia doliolum, 390 

Actinocrinidae, 9, 10 

Actinocrinites, 10 

triacontadactylus, 10 
Actinocrinus, 10, 11 

polydactylus, 11 

Tropiometra, 53 

africana, Cucumaria, 404 
Discucumaria, 404-405 

Pseudocucumis, 404 

africanum, Chaetodiadema, 302 

Aganaster, 163, 165, 166 
gregarius, 165-166 

Actinocucumis, 387, 402-403, 404 ABA, WenLAWON, cine 
difficilis, 403-404 alba, Asterina, 130, 132 

longipedes, 403, 404 Opheodesoma grisea var., 449 

quinquangularis, 403, 404 Thyone, 399, 400-401 
typica, 402, 403 n. Tripneustes gratilla var., 326 

typicus, 403, 404 albanicus, Astropecten preissi, 77 
Actinometra alternans, 34 albascopularis, Isocrinus australis var., 20 

belli, 32 albiventer, Holothuria, 423, 431-432 

maculata, 26 albocinctus, Echinus, 323 

multifida, 33 Pseudechinus, 324 
nigra, 25 albolineata, Placophiothrix, 224, 228 
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albostriata, Ophiothrix, 227 
Placophiothrix, 224, 227 

aldingensis, Prenaster, 364 

Alecto bennetti, 36 

macronema, 55 
multifida, 31, 32 

palmata, 47 
Palwicinnaws/ nso 
tessellata, 43 

timorensis, 38 

alexandri, Pentagonaster, 84 

Salmacis, 311 

Salmacis virgulata var., 310, 311 

allani, Taeniogyrus, 460 
Trochodota, 460 

Allostichaster, 154, 157 

polyplax, 157, 470, 493 
regularis, 157, 158 

alpinus, Prenaster, 363 
alternans, Actinometra, 34 

Comantheria, 34 

Comanthus, 34 

altimensis, Holothuria, 424, 434 

Molpadia, 443-444 
amaleta, Ophiacantha, 186 
ambigua, Amphiura, 192, 196 
amblyconus, Conocladus, 179 

Amblypneustes, 37, 307, 317, 318, 319, 470, 
49] 

formosus, 317-318 
leucoglobus, 317, 318, 319 

ovum, 317, 318-319 
var. grandis, 319 
var. pachistus, 319 

pallidus, 317, 318 
var. subglobosus, 318 

ambulator, Psolus (Hypopsolus), 413 
ambulatrix, Théelia, 413 
americanum, Labidodemas, 421 n. 
Ammotrophus, 335, 341-342 

cyclius, 341, 342 
platyterus, 342 

Amphiacantha, 190, 206 
sexradia, 206 

Amphimetra, 42, 43 

discoidea, 44 

jaquinoti, 44 
pinniformis, 43, 44 
tessellata, 44 

discoidea, 43-44 

tessellata, 43, 44 

Amphiocnida, 198 
Amphiodia, 190, 203 

mesopoma, 203 
ochroleuca, 203 
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Amphiophiothrix, 213, 217 
demessa, 217 

Amphiophiura, 266, 269 

colleta, 269 

ctenophora, 268 
urbana, 269 

Amphioplus, 190, 204, 206 
acanthinus, 206 

depressus, 204, 205, 467 
didymus, 204, 206, 467 
lobatus, 204, 205-206 
lucidus, 204 

parviclypeus, 204, 205 
relictus, 205 

stenaspis, 204, 206 

Amphipholis, 190, 201-202 
australiana, 202 

depressa, 205 
januarii, 201 
lobata, 205 

squamata, 202, 466 

Amphistigma, 190, 202 
minuta, 202-203 

Amphiura, 189, 190, 191-192, 193, 194, 195, 
196, 197, 200, 204, 211, 214, 
217 n., 476 

acrisia, 192, 197 
ambigua, 192, 196 
bidentata, 192, 197 
brachyactis, 191, 194 

brocki, 203 

catephes, 191, 193 

chiajii, 191 

constricta, 192, 194-195, 466, 471 

diacritica, 192, 196 

dolia, 192, 197, 469 

leucaspis, 192, 195 

magnisquama, 192, 195 

maxima, 190 

micra, 192, 195 

microsoma, 191, 193, 194, 196 

multiremula, 192, 196, 469 

nannodes, 192, 197 

ochroleuca, 203 

perplexa, 201 
phrixa, 191, 193, 467 

poecila, 192, 197-198 

ptena, 192, 195-196 

pulchella, 203 

rapida, 197 
relicta, 205 

septemspinosa, 192, 194, 195 

stictacantha, 191, 193-194 
trisacantha, 191, 193 



Amphiura—continued 
tumida, 204 

velox, 192, 196 

Amphiuridae, 169, 189-190 
anamesus, Culcitaster, 109 

Halityle, 109 
ananas, Holothuria (Thelenota), 420 

Stichopus, 420 
Thelenota, 419, 420 

Trepang, 419, 420 

Ananchytidae, 360 
Anapta, 488 
anax, Thelenota, 419, 420 

anceps, Colochirus, 393 
andamanense, Trochostoma, 443 

andamanensis, Fromia, 112, 113 

andromeda, Astropecten, 77 
angulatus, Archaster, 79, 80 
angulosus, Echinocyamus, 349 
angustior, Petraster, 68, 69 

anisa, Iconometra, 49 

Oligometra, 49 

anisacanthum, Ophiomusium, 274 

annulata, Asteroporpa, 178 
Comanthus, 38 

annulatus, Astroconus, 179 e 

Microcyphus, 315, 316 
annulifera, Cidarites, 286 

Phyllacanthus, 286 
Prionocidaris baculosa var., 286, 287 

annulosa, Ophiolepis, 272, 273 

Ophiomastix, 248, 249 

Ophiura, 247, 249, 272 

anomala, Asterina, 130, 132, 133-134 

Maretia, 379, 380 

Anomalanthus, 335 

tumidus, 335-336 

Anseropoda, 129, 144 

rosacea, 144 

Antedon afra, 53 

bidens, 50 

briareus, 34 

carpenteri, 49 

clarae, 51 

crassipinna, 42 

crenulata, 43 

elegans, 40 

flexilis, 59 

gyges, 47 

hana, 57 

imparipinna, 47 

incommoda, 60 

informis, 52 

longicirra, 56 
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loveni, 52, 60, 61 

macronema, 56 
macropoda, 57 
microdiscus, 40 

minor, 61 

moluccana, 61 

monacantha, 45, 46 

multicolor, 54 
nana, 62 

nematodon, 43 

parvicirra, 62 

patula, 59 
perspinosa, 52 
pertusa, 60 
pinniformis, 44 
protomacronema, 55 
pumila, 61 
quinduplicava, 42 
reginae, 46 
serripinna, 49 
spicata, 46 
Variipinna, 43 

wilsoni, 59 

woodmasoni, 58 

Antedonidae, 55, 60 

Anthaster, 82, 95 

valvulatus, 98-99, 470 

Anthenea, 82, 93, 99, 100-102, 103, 104, 491 
acanthodes, 101, 102 

acuta, 101, 702, 103, 469 

aspera, 101, 102 

australiae, 101, 102-103 

var. crudelis, 103 

var. sidneyensis, 102 

chinensis, 100 

conjungens, 101, 103, 467 

crassa, 101, 103 

crudelis, 101, 103 

elegans, 101, 103 

flavescens, 102 

globigera, 99, 100 

godeffroyi, 101, 103 
grayi, 99 

mertoni, 102, 103-104 

obesa, 101, 104 

obtusangula, 99 

polygnatha, 100, 104 

sibogae, 102, 104 

tuberculosa, 102, 104 

viguieri, 102, 104, 105 

Antheneinae, 93 

Anthenoides, 82, 95, 96, 479 

dubius, 95 

peircei, 95 



antiaustralis, Linthia, 365 
antillarum, Centrechinus, 296 

Apatopygus, 353, 355 
occidentalis, 355 
recens, 354, 355 

Apentacta, 386, 395 
spinosa, 395 

Aphelodactyla, 445 
delicata, 446 

leucoprocta, 446 
aphnostina, Peronella, 346 

apicatus, Hemiaster (Rhynobrissus), 374 
Rhynobrissus, 374 

Apiocrinida, 17 
Apiocrinidae, 17 
Apoda, 385, 446 
Aporometra, 58 

occidentalis, 58, 59 
paedophora, 58, 59 
wilsoni, 56, 58, 59 

Aporometridae, 23, 58 
aporum, Ophiomusium, 274, 275 
Arachnoides, 277, 335, 338, 339-340, 341 

echinarachnius, 339 

elongatus, 338 
incisa, 338, 339, 340 

loveni, 338 
placenta, 339, 340, 341 
tenuis, 340, 341, 467 

zelandiae, 340 

arachnoides, Daidalometra, 57 
Hesperaster, 341 
Stenometra, 57 

Araeosoma, 303 

thetidis, 303, 493 

aranciaca, Asterias, 72 
Arbaciidae, 295, 306 
Archaeocidaridae, 279 

Archaeocidaris, 279 

selwyni, 279, 473 
Archaeopneustes, 362 

niasicus, 362 

Archaster, 79, 80, 478 

angulatus, 79, 80 
laevis, 79, 80 

pattersoni, 478 
typicus, 79, 80 

Archasteridae, 65, 79 

archeri, Brissopsis, 372 
Cyclaster, 372 
Hemiaster, 372 

Micraster, 372 
arcystatus, Echinaster, 145, 146, 470 
arenicola, Holothuria, 425, 438-439, 468 

INDEX 

arenosa, Pectinura, 256, 257 
areolata, Cucumaria, 396 
argus, Bohadschia, 425 

Holothuria, 422, 425, 468 

aristulata, Ophiothrix, 224 
Placophiothrix, 223, 224-225, 493 

armatus, Echinus, 491 

Ophidiaster, 120, 121 

armigera, Heliocidaris erythrogramma var., 
S29NO5) 

Articulata, 9, 16-17 

articulata, Comatula (Alecto), 46 
Liparometra, 46 

articulosus, Periechocrinites, 10 

aruana, Prionocidaris bispinosa var., 287 

asper, Ophiocentrus, 198, 199, 200 
Teliocrinus, 20 

aspera, Anthenea, 101, 102 
Euryale, 172-173 
Ophiocnida, 200 

asperrimus, Palaeaster, 127 

asperula, Ophiomastix, 248 
Aspidochirota, 385, 415 
Aspidocidaris, 293 
assimilis, Ophiopeza, 257 

Pectinura, 256, 257 

aster, Ophiopeza, 264 
Asteracanthion polyplax, 157 

sulcifer, 158 

Asteria squamata, 202 

Asterias, 88 

aranciaca, /2 
aurantiacus, 72 
bidentata, 183 

calamaria, 155, 156 
calcar, 134 

carinifera, 109 

discoidea, 108 

equestris, 96 
euryale, 181 
exigua, 136 
fungifera, 159 
gibbosa, 129 
granifera, 158, 159 
laevigata, 117 
mamillata, 106 

membranacea, 144 
militaris, 151 

milleporella, 112 
multiradiata, 27, 31 
nigra, 188 
nodosa, 105, 106 
nuda, 161 



Asterias—continued 

obtusangula, 99 
ocellifera, 85, 86 
oculifera, 85 

ophidiana, 120 
ophiura, 270 
papposa, 149 
pectinata, 31 
pentagonula, 100 
pentaphylla, 214 
planci, 150 
pleyadella, 90 
rosaceus, 144 

sagena, 145 
sanguinolenta, 148 
schmideliana, 108 

seposita, 145 
sinusoida, 159 

sphaerulata, 188 
striata, 15] 

variolatus, 114 

vernicina, 110 

Asterias (Smilasterias) scalprifera, 156 
Asteriidae, 153, 154-155 

Asterina, 129-130, 131, 132, 139, 140 
alba, 130, 132 
anomala, 130, 132, 133-134 

atyphoida, 130 
burtonii, 130, 133 
calcar, 134 

cepheus, 133 
coronata, 130, 132-133, 144 

fascicularis, 133, 467 

crassispina, 130, 132 

exigua, 136 

gunnii, 135 

Neteractisnml sO sms 

inopinata, 130, 131, 469 

leptalacantha, 138, 139 
lutea, 130, 131-132, 467 
minuta, 129 

modesta, 130 

nuda, 130, 131 
perplexa, 130, 131 

scobinata, 130, 132 

Asterina (Asteriscus) regularis, 134 
Asterina (Nepanthia) belcheri, 141 

brevis, 141 

Asterinidae, 109, 125, 128-129, 139 
Asterinopsis, 137 

penicillaris, 137 
praetermissa, 137 

Asteriscus, 134 

INDEX 

Asterodiscus, 105, 108 

elegans, 108 
truncatus, 108 

Asteroidea, 7, 64, 472-473 
Asterometra, 56, 57 

ACSF, S// 
mirifica, 57 

Asterometridae, 23, 55, 56 

Asteronyx, 172, 173 
loveni, 173 

Asterope, 109, 110 

carinifera, 109-110, 468 
Asteropidae, 65, 109, 111 

Asteroporpa, 177, 178, 487 
annulata, 178 
australiensis, 178 

Asterozoa, 162, 473 
Asthenosoma, 303, 304 

intermedium, 304 

thetidis, 303 

varium, 304 

Astroboa, 177, 182 
ernae, 182 

Astrobrachion, 172, 174, 176 

adhaerens, 174, 176 

Astroceramus, 95 

Astrochalcis, 177, 182 
tuberculosus, 182 

Astrocladus, 177, 181 
granulatus, 18] 

Astroconus, 177, 180, 479, 491 

annulatus, 179 

australis, 180 

occidentalis, 180, 181 

pulcher, 180 
Astrodendrum, 177, 181 

pustulatum, 18] 
Astrogonium crassimanum, 89 

crassissimum, 89 
inaequale, 88 
longimanum, 95 
nobile, 93 

ornatum, 93 

Astrogymnotes, 172, 174 
catasticta, 174 
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astrologorum, Tosia australis forma, 93, 94 
Astropecten, 72-73, 76 

andromeda, 77 

aurantiacus, 72 
carcharicus, 73, 76 

formosanus, 76 
granulatus, 73, 76 
hartmeyeri, 75 
hemprichi, 76 
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Astropecten—continued 
monacanthus, 73, 76, 467 
pectinatus, 73, 74, 75 

polyacanthus, 73, 74-75 
prac, J, 77/ 

albanicus, 77 
problematicus, 73, 74 
pulcherrimus, 73, 76 
schayeri, 72, 73, 74 

syntomus, 73, 74 

triseriatus, 73, 75 
vappa, 73, 74, 75-76, 77, 470 
velitaris, 73, 77 

KAI, oy TT 
var. rosea, 77 
var. sibogae, 77 

Astropectinidae, 65, 72-74 
Astrophyton australe, 180 

clavatum, 182 

Astroporpa australiensis, 178 
Astropyga, 296, 300, 301, 302 

pulvinata, 301 
radiata, 301, 303, 468 

Astrostole, 154, 155 
insularis, 155 

Astrothamnus, 177 
furtivus, 177 
rugosus, 177-178 

Astrothrombus, 177, 178 
rugosus, 175 

Astrotoma, 177 
echinacea, 177 

atra, Holothuria, 422, 427, 438 
Ophiothrix stelligera forma, 216 

atrolineata, Ophiothrix stelligera forma, 216, 
226 

atropos, Spatangus, 369 
atropurpurea, Stomopneustes, 305 

attenuatus, Ophidiaster, 122 

atyphoida, Asterina, 130 

aucklandiae, Henricia compacta var., 149 
Aulodonta, 303 

Auluroidea, 163, 164 

aurantiacus, Asterias, 72 
Astropecten, 72 

aurata, Tosia, 93, 94 

auritus, Echinodiscus, 352, 467 

Australanthus, 355, 357 

longianus, 357 

australasiae, Breynia, 381 

Clypeaster, 336-337 
Echinanthus, 336 

Spatangus, 381 

INDEX 

Australaster, 66-67 
giganteus, 66, 67 
stutchburii, 67 

australe, Astrophyton, 180 
Echinocardium, 382 

Ophiomusium simplex var., 275 
australiae, Anthenea, 101, 102-103 

Cidaris (Stereocidaris), 290 
Duncaniaster, 361 

Echinobrissus, 354 
Goniocidaris, 291, 293 

Goniodiscaster, 90, 91, 467 
Gualtieria, 376 
Histocidaris, 294, 295 
Holaster, 361 

Leiocidaris, 290 

Luidia, 70, 71, 470 
Nucleolites, 354 

Pachycentrotus, 329 
Sphaerechinus, 328, 329 
Stereocidaris, 290 

australiana, Amphipholis, 202 
Chiridota, 458, 459 

australianus, Taeniogyrus, 459, 469 
Australiaster, 154, 156 

dubia, 156 

australiensis, Asteroporpa, 178 
Astroporpa, 178 
Mediaster, 83 

Nudechinus scotiopremnus var., 324 
Opheodesoma, 448, 449 

australis, Astroconus, 180 

Coelopleurus, 306 
Colochirus, 392 

Desoria, 364 

Echinolampas, 359 
Encrinus, 55, 56 

Fibularia, 350 

Hudsonaster, 66 

Isocrinus, 19-20 

Molpadia, 445 
Monostychia, 338-339 
Odinia, 153 
Ophiocomina, 188 

Ophiomyxa, 170-171, 471, 476, 477, 494 
Ophiothrix martensi, 231 
Ophiotrichoides martensi, 230, 231 

Oreaster, 107 
Paracaudina, 444, 445 

Pentaceraster, 107 

Pentacrinus, 19 

Pentacta, 390, 391, 392, 394 

Phyllacanthus, 285 
Prionocidaris, 284, 285 
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australis—continued 
Protenaster, 364-365, 470, 474 
Pseudocaudina, 445 
Ptilometra, 55-56, 469 
Temnopleurus, 309 
Tosia, 93, 94, 470 

Austrocidaris, 491 

Austrofromia, 112, 114, 479 ° 
polypora, 114, 470: 

Austrometra, 48, 50 
thetidis, 50, 469 

axiologa, Holothuria, 423, 429 

Thyone, 399, 400 

axiologum, Ophioprium, 188 
axiologus, Colochirus, 394 

Ophiopristis, 188 
Pseudocolochirus, 394 

B 

baculosa, Cidarites, 285 
Prionocidaris, 285-286 

badia, Ophionereis semoni var., 241 
bakeri, Furcaster, 167, 168 
Batocrinidae, 9, 10 

belcheri, Asterina (Nepanthia), 141 
Nepanthia, 140, /4/ 

belli, Actinometra, 32 

Comanthina, 32-33, 35, 38, 467 

Macrophiothrix, 189, 218 n., 219, 220, 

221, 467 
Ophiothrix, 221 
Salmacis, 310, 3/1, 468 

Salmacis sphaeroides var., 311 
bennetti, Alecto, 36 

CEnoliawsy sO 
Comanthus (Cenolia), 36 

Benthopectinidae, 65, 78 
bicolor, Cucumaria, 387, 388 

Goniodiscaster, 90, 92 

Holothuria impatiens var., 434 
Monilimetra, 63 

Salmacis, 310 

bicolumnata, Mensamaria, 406, 470 
bicolumnatus, Pseudocucumis, 406 

bidens, Antedon, 50 
bidentata, Amphiura, 192, 197 

Asterias, 183 

biradialis, Salteraster, 127 
bisperforata, Protankyra, 455 
bisperforatus, Echinodiscus, 351 
bispinosa, Cidarites, 286 

Ophiomastix, 248, 250 

Ophiozonella, 272 
Prionocidaris, 285, 286-287 
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bispinosus, Ophioplocus, 275, 276 
boardmani, Mediaster, 83 

Pseudarchaster, 83 

Bohadschia argus, 425 
marmorata, 426 

ocellata, 429 

bonani, Laganum, 343 
bonneyi, Palasterina, 69 
Bothriocidaris, 277 

bothryoides, Pleurechinus, 313 
Temnopleurus, 313 
Temnotrema, 313, 314 

Botryocrinidae, 12, 13 
Botryocrinus, 13 

longibrachiatus, 13 
ramosissimus, 13 

Bourgueticrinidae, 17 
bowensis, Holothuria, 424, 432, 434 

brachiolata, Comatula, 29 

Comatulella, 29, 470 

brachyactis, Amphiura, 191, 194 
brachygnatha, Ophiacantha, 184, 186-187 
brachypecha, Lamprometra, 47 
bracteata, Dorocidaris, 289 

Stylocidaris, 289 

breviarticulatus, Lecanocrinus, 12 

brevicirra, Petasometra, 5/ 

brevipes, Ophiocoma, 242, 243, 245-246, 247 
brevis, Asterina (Nepanthia), 141 

Nepanthia, 140, 141 
Ophiactis, 208, 2/2 

brevispina, Ophiomyxa, 170, 171 
Patiriella, 134, 135 

brevispinosa, Ophiocoma, 246 
brevistella, Micraster, 372 
Breynia, 370, 381, 491 

australasiae, 351 

briareus, Antedon, 34 

Comantheria, 34-35 

Brisinga semicoronata, 153 n. 
Brisingidae, 153 
brisingoides, Protaster, 166 

Sturtzura, 166-167 

Brissopsis, 370, 371, 473, 491 

archeri, 372 
luzonica, 371 

tatei, 371 

Brissus, 370, 375, 473 

latecarinatus, 375 

lyrifer, 371 

Brissus (Metalia) sternalis, 372 
brissus unicolor, Spatangus, 375 

var. latecarinatus, Spatangus, 375 
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brocki, Amphiura, 203 
Phyllophorus, 407, 408 

brunnea, Luidia australiae forma, 70, 71 

buccalis, Thyone, 399, 400, 401 
bufo, Spatangus, 364 

bullata, Ophioglypha, 269 
Bunaster, 112, 118 

ritteri, 118 

uniserialis, 118 
variegatus, 118-119 

burtonii, Asterina, 130, 133 

C 

cacaotica, Ophiomaza, 233, 234, 235, 236 

caespitosa, Ophiothrix, 214, 215-216 
calamaria, Asterias, 155, 156 

Coscinasterias, 156, 471, 476, 477, 478, 
493 

calamaris, Echinothrix, 299, 300 

Echinus, 299, 300 
calcar, Asterias, 134 

Asterina, 134 

Patiriella, 134-135, 469 

Calliaster, 81, 87 

childreni, 87 
erucaradiatus, 87 

spinosus, 87, 88 
callimorphus, Pentaceros, 107 
callipecha, Stephanometra, 45 
callipepla, Comanthus, 38 
callista, Cryptopelta, 264, 467 
callizona, Macrophiothrix, 219, 221 
Calometridae, 23, 53-54 
calyptaspis, Macrophiothrix, 219, 222 
Calveria fenestrata, 303 
camarota, Lovenia, 381, 382 

Camerata, 9 

canaliculata, Ophiocoma, 233, 244, 245, 470 

capella, Goniaster (Ogmaster), 96 
Goniodiscus, 96 
Ogmaster, 96, 468 

capensis, Pteraster, 152 

Retaster, 152 

capillaris, Macrophiothrix, 218, 219, 222-223 
Ophiothrix, 222 

Capillaster, 24, 26-27, 28 
multiradiata, 27, 31 

sentosa, 27 

captiva, Holothuria, 436 

Caractacaster, 67 

yarraensis, 67 

caractaci, Palaeaster, 67 

carcharicus, Astropecten, 73, 76 

INDEX 

Cardiaster, 360, 361 

latecordatus, 360, 361 
tertiarius, 360-361 

cariboearum, Cassidulus, 356 
' carinata, Comatula, 53 

carinifera, Asterias, 109 

Asterope, 109-110, 468 
Gymnasteria, 109 

carnea, Ophiura, 268 

carpenteri, Antedon, 49 
Oligometra, 49 

caryophyllata, Ophiomastix, 248, 249-250 
Cassidulidae, 355-356 
Cassidulina, 334, 355 
Cassidulus, 355, 356 

cariboearum, 356 

florescens, 356 

longianus, 357 

castanea, Thyone, 399 
cataphracta, Lutkenia, 235 

Ophiomaza, 234, 235 

cataphractus, Stolinus, 4/3 

catasticta, Astrogymnotes, 174 
catephes, Amphiura, 191, 193 

Catopygus elegans, 357 
obovatus, 358 

Caudina chilensis, 444 

ransonnetii, 444 

tetrapora, 445 

Caulocrinida, 17-18 

cavernosa, Temnopleurus, 309 
cebuense, Thyonidium, 409 
cebuensis, Phyllophorus, 408, 409 
Cenolia, 25, 35-36, 39, 477, 478, 480, 493 

bennetti, 35, 36 
plectrophorum, 35, 36 
samoana, 36-37 
tasmaniae, 36, 37 
trichoptera, 36, 37, 470 

Cenometra, 48 

cornuta, 48-79 

Centrechinidae, 295, 296, 302, 303 

Centrechinoida, 278, 295-296 
Centrechinus, 278, 296-297, 298, 299, 300 

antillarum, 296 

savignyi, 297-298 
setosus, 296, 297,. 298 

Centrostephanus, 296, 298, 299 

rodgersii, 296, 298-299, 469 

tenuispinus, 298, 299 

cepheus, Asterina, 133 
cervicornis, Ophiacantha, 188 
ceylonica, Disasterina, 143 



Chaetodiadema, 296, 301, 302 

africanum, 302 
granulatum, 301-302 
tuberculatum, 301, 302 

challengeri, Acolochirus, 396 
Colochirus, 395, 396 

Protankyra, 489 

Charitometridae, 23, 59 
Cheiraster, 78, 79 

gazella, 78 
gazellae, 78-79 

chiajii, Amphiura, 191 
childreni, Calliaster, 87 

Stellaster, 96 

chilensis, Caudina, 444 

Molpadia, 444 
Paracaudina, 444 

Chilophiurida, 170, 237 
chinensis, Anthenea, 100 

Prionocidaris bispinosa var., 287 

Chiridota, 456-457 
australiana, 458, 459 
contorta, 459 

discolor, 456 
gigas, 457, 470, 494 
ingens, 383, 457, 458 

japonica, 461 
magna, 457 

 rigida, 457 
rufescens, 458 

sp.?, 458 
variabilis, 458 

Chiridotidae, 446, 456 
chloronotos, Stichopus, 417 

Stichopus (Perideris), 416, 417 

chloronotus, Stichopus, 417, 468 
Chondrocidaris, 280, 284 

clarkii, 284 
gigantea, 284 

Chondrocloea, 447, 451-452, 453 

indivisa, 451, 452-453 
macra, 452 
nigra, 451, 452 
recta, 451, 452, 453 

Cidaridae, 279-281, 290 

cidaridis, Taeniogyrus, 459, 471 
Cidaris, 280, 281, 288, 482 

affinis, 289 

comptoni, 281, 288, 473 

conferta, 289 

coronalis, 306 

cretosa, 290 

papillata, 288 

INDEX 

pustulifera, 479 
radiata, 300, 301 
toreumatica, 309 

urli, 279 
variegatus, 32] 

Cidaris (Diadema) longispina, 298 
Cidaris (Stereocidaris) australiae, 290 
cidaris, Echinus, 288 
Cidarites annulifera, 286 

baculosa, 285 

bispinosa, 286 
geranioides, 292 
imperialis, 282 
metularia, 288 

pistillaris, 284 
tubaria, 290, 291 
verticillata, 287 

Cidarites (Phyllacanthus) dubia, 281 
Cidaroida, 278, 279 
ciliaris, Ophiothrix, 220 

Ophiura, 216 

cincta, Ophioconis, 255 
Ophiolepis, 272, 273 
Ophiurodon, 255 

cinctum, Ophiurodon, 254, 255, 467 
cinctus, Ophiurodon, 255 
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cinerascens, Holothuria, 422, 426, 428, 471 
Stichopus (Gymnochirota), 428 

Cionobrissus, 370, 374 
regularis, 374-375 
revinctus, 374 

clarae, Antedon, 51 

clarkei, Monaster, 126 

Palaeaster, 126 

Palaeaster (Monaster), 126 
Tribrachyocrinus, 15, 16 

clarkii, Chondrocidaris, 284 
Tribrachyocrinus, 15, 16 

clavata, Eucidaris, 288 

clavatum, Astrophyton, 182 
clavigera, Ophiacantha, 183, 184 

Clypeaster, 335, 336, 338, 341, 354, 482 
australasiae, 336-337 

gippslandicus, 336, 337 
humilis, 336, 337 

oviformis, 354 

telurus, 336, 337 
virescens, 336, 338 

Clypeastridae, 334, 335 
Clypeastrina, 334 

clypeata, Goniocidaris, 293 
clypeatus, Nucleolites, 354 

Coccometra, 62 
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Coelopleurus, 306 
australis, 306 

paucituberculatus, 306 
coerulea, Pentacta, 391 

coeruleus, Colochirus, 391 
colleta, Amphiophiura, 269 
Colobometra, 48, 52 

perspinosa, 52 
Colobometridae, 23, 48 
Colochirus, 390, 391, 402 . 

anceps, 393 
australis, 392 

axiologus, 394 
challengeri, 395, 396 
coeruleus, 391 

crassus, 393 

cucumis, 393 

dispar, 394 
doliolum, 392 

gazellae, 402 
jagoru, 391 
minutus, 392 

quadrangularis, 391 
robustus, 393 

spinosus, 395, 396 

squamatus, 393 
tuberculosus, 393 

violaceus, 394 

coluber, Holothuria, 423, 428-429 

Comantheria, 25, 34, 35, 39 

alternans, 34 

briareus, 34-35 
perplexum, 34, 35 
rotula, 34, 35 

weberi, 35 

Comanthinas2592 Sono oOo Loo 

belli, 32-33, 35, 38, 467 
sdnleaaltt, 34, 35, S4 

Comanthoides, 24, 27 
spanoschistum, 28 

Comat, 25, 27, 23, 33, SD, 37S SY) 

484, 491 

alternans, 34 
annulata, 38 

callipepla, 38 
luteofusca, 36 

parvicirra, 36, 38, 39, 484 

perplexum, 35 
plectrophorum, 36 

schlegelii, 33 
spanoschistum, 27, 28 
tasmaniae, 37 
timorensis, 33, 35, 36, 38-39 

var., xantha, 39 

trichoptera, 37 

INDEX 

Comanthus (Cenolia) bennetti, 36 
plectrophorum, 36 
samoana, 36 

tasmaniae, 37 
trichoptera, 37 

Comanthus (Comanthus) parvicirra, 39 
samoana, 36 

Comanthus (Comanthus, Validia) rotalaria, 
29 

Comanthus (Validia) rotalaria, 29 
Comaster, 24, 31-32, 39 

minima, 31, 32 

multifida, 31, 32 
Comasteridae, 23, 24-25, 48 

Comastrocrinus, 20 

liliaceus, 20 

springeri, 21 

comata, Zygometra, 40, 41, 467 
Comatella, 24, 25 

maculata, 25, 26 

nigra, 25-26 
stelligera, 25, 26 

Comatula, 24, 29, 30, 491 

adeonae, 50 

brachiolata, 29 

carinata, 53 

cratera, 30 

indica, 45 

jaquinoti, 44 
macronema, 55, 56 
multifida, 31 

multiradiata, 31 

pectinata, 28, 30, 31 
purpurea, 30, 31 
rotalaria, 29 

solaris, 30, 31, 236 

trichoptera, 35, 37 
Comatula (Alecto) articulata, 46 

milberti, 43 

Comatulella, 24, 29 
brachiolata, 29, 470 

Comatulida, 17, 21 
Comissia, 24, 27, 28 

lutkeni, 28 

compacta, Henricia, 148 

compressus, Linthia, 365, 366 
Megalaster, 366 

Pericosmus, 366, 376 

Compsometra, 60, 491 

incommoda, 60-61 

loveni, 60, 61 

compsus, Microcyphus, 315, 316-317 

comptoni, Cidaris, 281, 288, 473 

conaminis, Neometra, 54, 55 
concolor, Holothuria impatiens var., 434 
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conferta, Cidaris, 289 
Stylocidaris, 289-290 

confertus, Ophidiaster, 120, 121-122 

confusa, Ophiacantha, 184-185 
congesta, Ophiacantha, 184, 186 

Ophialcaea, 186 
conica, Holothuria, 423, 432 

conjungens, Anthenea, 101, 103, 467 
Ophiopeza, 257, 258 

Conocladus, 177, 179 

amblyconus, 179 
~ microconus, 179-180 

oxyconus, 179, 180 

Conoclypeus, 358 
rostratus, 358 

constricta, Amphiura, 192, 194-195, 466, 471 

constrictum, Ophiocreas, 174, 175, 176 

contorta, Chiridota, 459 

convergens, Cucumaria, 415 
Psolidium, 415 

coppingeri, Goniodiscaster, 90, 9J 
Pentagonaster, 91 

Coptechinus, 308 

corallicola, Ophiomastix, 248, 250 

coranguinum, Echinites, 378 
Eupatagus, 377 
Spatangus, 378 

cor-anguinum, Micraster, 378 

cordatum, Echinocardium, 382, 471, 480, 
493 

cordatus, Echinocardium, 382 
Echinus, 382 

coriaceus, Leiaster, 119 

cornuta, Cenometra, 48-49 

coronalis, Cidaris, 306 

Coronaster, 154 

coronata, Asterina, 130, 132-133, 144 

corrugatus, Tribrachyocrinus, 16 
Coscinasterias, 154, 155-156, 478, 480 

calamaria, 156, 471, 476, 477, 478, 493 
dubia, 156 
gemmifera, 156 
muricata, 155, 156 

Coscinasterinae, 156 

Cosmasterias, 155, 158 

dyscrita, 158 
Cosmiometra, 57, 58 

dasybrachia, 58 
woodmasoni, 58 

craniolaris, Echinocyamus, 347, 348 
Fibularia, 347, 348, 471 

Craspedometra acuticirra, 42 
crassa, Anthenea, 101, 103 

Nepanthia, 143 
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Parasterina, 142, 143 

Patiria, 142, 143 
Pemtactaws 9 lens 920595 

crassimanum, Astrogonium, 89 
crassimanus, Pentagonaster, 88, 89-90 

crassipinna, Antedon, 42 
crassispina, Asterina, 130, 132 

Histocidaris, 294-295 

Toxocidaris, 329 

crassissimum, Astrogonium, 89 

crassus, Colochirus, 393 

Hesperaster, 341 

Poteriocrinites, 13 

cratera, Comatula, 30 

crenulata, Antedon, 43 

Heterometra, 42, 43 

Crepidosoma, 163, 166 

goslariensis, 166 

kinglakensis, 166 
petri, 166 

wenlockensis, 166 

wenlocki, 166 

creswelli, Urasterella, 128 

cretosa, Cidaris, 290 

Cribrella hyadesi, 148 

sufflata, 148 

cribrosus, Pteraster, 152 

Retastermele” 

Crinoidea, 7, 9, 472 

Crossaster, 149 

multispinus, 150 

crudelis, Anthenea, 101, 103 

Anthenea australiae var., 103 

crux-andreae, Spatangus, 381 
Cryptopelta, 253, 264, 479 

callista, 264, 467 

granulifera, 264, 476, 487 
Ctenamphiura, 190 

maxima, 190-191 

ctenophora, Amphiophiura, 268 
Dictenophiura, 268, 469 
Ophiura, 268 

Cucumaria, 386, 387, 388, 407, 475, 488, 491 
acicula, 405 

adela, 387, 389 

africana, 404 

areolata, 396 

bicolor, 387, 388 
convergens, 415 
inconspicua, 397 
japonica, 389 
mirabilis, 387, 388 
mutans, 406 

parva, 397 
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Cucumaria—continued 
semperi, 387, 388 
squamata, 389, 475 
squamatoides, 387, 389 
striata, 387, 388 
thomsoni, 406 

Cucumariidae, 385, 386-387 

cucumis, Colochirus, 393 

Pentacta, 391, 393, 468 

Culcita, 105, 108 

novaeguineae, 108 
Culcitaster, 109 

anamesus, 109 

cumingii, Ferdina, 116 

cumulus, Holothuria, 425, 437 

cupida, Ophioconis, 255 
Ophiurodon, 255 

cupidum, Ophiurodon, 254, 255 
curiosa, Holothuria, 435 
Cuvieria, 413 

squamatus, 413 

cyaneus, Metacrinus, 18-19 
Cyathocrinites pinnatus, 12 
Cyathocrinus konincki, 14 
Cyclaster, 370, 371-372 

archeri, 372 
declivus, 371 
lycoperdon, 372 
morgani, 372 

cyclius, Ammotrophus, 341, 342 
cyclostomus, Echinoneus, 352, 353, 477 
cylindrica, Palaeocoma, 167 

Cyllometra taprobanes, 52 
Cystipus pleuripus, 432 

D 

Daidalometra, 57 

arachnoides, 57 

dallasii, Ophiacantha, 186 
danae, Ophiothela, 229 
darnleyensis, Echinus, 325 

Nudechinus, 324, 325 

dasybrachia, Cosmiometra, 58 

dearmatus, Lipotrapeza, 411-412, 470, 494 
Phyllophorus, 411 

decacantha, Ophionephthys, 200, 201 
decagonale, Laganum, 345 
decagonalis, Peronella, 346 
Decametra, 48, 52, 53 

informis, 52 

mobiusi, 52 
mobiusi, 52 

studeri, 52-53 

INDEX 

taprobanes, 52 
MAE, SP, 553 

decanus, Echinaster, 149 
Plectaster, 149 

decipiens, Eupatagus, 376 
Macropneustes, 376 
Meoma, 376 

declivus, Cyclaster, 371 
decorum, Temnotrema, 313, 314 
delicata, Acaudina, 445, 446 

Aphelodactyla, 446 
Heterometra, 41, 42 

Lissophiothrix, 230, 467 
Ophiactis, 207, 209-210 
Ophiocoma, 243, 246 

demessa, Amphiophiothrix, 217 
Ophiothrix, 217 

demissa, Molpadia, 445 
Dendrochirota, 385 

dennanti, Echinoneus, 353 
dentata, Ophiocoma, 246 
depressa, Amphipholis, 205 

Echinolampas, 360 
depressum, Laganum, 343-344, 493 
depressus, Amphioplus, 204, 205, 467 
Dermechinus, 321, 322, 494 

horridus, 322, 480, 488, 494 

Desoria australis, 364 

diacritica, Amphiura, 192, 196 

Diadema, 278, 296 
savignyi, 297 
setosum, 297 

diadema, Echinothrix, 299, 300 

Echinus, 300 

Diadematidae, 296, 302 
Dictenophiura, 266, 268, 479 

ctenophora, 268, 469 
stellata, 268-269, 467 

didymus, Amphioplus, 204, 206, 467 
difficilis, Actinocucumis, 403-404 

Holothuria, 424, 434, 436, 441 
dilatata, Ophiocnida, 199 
dilatatus, Ophiocentrus, 198, 199 

Diplosalenia, 331 n. 
Dipsacaster, 72, 78 

magnificus, 78 
sladeni, 78 

Disasterina, 129, 138, 139 

abnormalis, 138-139 

ceylonica, 143 
leptacantha, 139 
leptalacantha, 138; 139, 478 
praesignis, 138, 139 
spinulifera, 138, 139 
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discoidea, Amphimetra, 44 ovatus, 358, 359 
Amphimetra tessellata, 43-44 tumidus, 335 
Asterias, 108 Echinarachnius, 341, 342 

Himerometra, 43 echinarachnius, Arachnoides, 339 

Ophiacantha, 184, 185 Echinaster, 145-146, 147, 148 
discolor, Chiridota, 456 acanthodes, 145, 146 

Discucumaria, 387, 404, 480, 485 arcystatus, 145, 146, 470 

africana, 404-405 decanus, 149 

dispar, Colochirus, 394 eridanella, 147 
Pentacta, 391, 394 fallax, 147 

dissimilis, Molpadia, 443 glomeratus, 145, 146 
distincta, Staurothyone, 397, 398 var. extremus, 146 
dives, Ophiomitra, 187 luzonicus, 145, 147-148 

doderleini, Ophiocoma, 246 purpureus, 147 
dolabrifera, Leptosynapta, 453, 454, 455, sagenus, 145 

459, 460, 471 stereosomus, 146 
Synapta, 454 superbus, 145, 147, 151 

dolia, Amphiura, 192, 197, 469 varicolor, 145, 147, 148, 467 
doliolum, Actinia, 390 vestitus, 147, 148 

Colochirus, 392 Echinasteridae, 111, 126, 144-145 

dolosus, Hypselaster, 367, 368 echinata, Ophiocnida, 203 
Dongona, 96 Ophiura, 242 
Dorigona reevesii, 96 echinatus, Ophiophragmus, 203 
Dorocidaris, 281 Echinidae, 296, 321 

bracteata, 289 Echinites coranguinum, 378 
Dorometra, 60, 62 echinites, Acanthaster, 150 

nana, 62 Actinopyga, 440, 441 
parvicirra, 62 Mulleria, 441 

dorsipes, Psolidium, 414 Echinobrissus australiae, 354 

dubia, Australiaster, 156 vincentinus, 354 
Cidarites (Phyllacanthus), 281 Echinocardium, 370, 382, 481, 491 
Coscinasterias, 156 australe, 382 : 
Ophiolepis, 239 cordatum, 382, 471, 480, 493 
Ophionereis, DB 239-240, 241 cordatus, 382 

Phyllacanthus, 281 Echinocyamus, 347, 349, 350 
dubius, Anthenoides, 95 angulosus, 349 
diibeni, Pentagonaster, 88-89, 94, 470 craniolaris, 347, 348 
duncani, Phyllacanthus, 281, 282 planissimus, 349, 350 
Duncaniaster, 360, 361 platytatus, 349, 350 

australiae, 361 provectus, 349, 350 
dussumieri, Salmacis, 311, 312, 468 scaber, 349, 350 
dyscrita, Cosmasterias, 158 Echinodiscus, 35-352 

Leptosynapta, 453, 454 auritus, 352, 467 

Ophiothrix, 214, 216 var. tenuissimus, 352 
Pectinura, 256 bisperforatus, 351 
Uniophora, 159, 160 laganum, 342, 343 

dyscritum, Laganum, 343, 344 orbicularis, 345 
dyscritus, Eupatagus, 377, 378 tenuissimus, 352 

Echinoidea, 7, 277-278, 473-474 
8 Echinolampas, 355, 358-359, 360, 482 

eburneum, Ophiomusium, 274 australis, 359 
echinacea, Astrotoma, 177 depressa, 360 
Echinanthus australasiae, 336 gambierensis, 359 

humilis, 337 | ovata, 359-360 
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Echinolampas—continued 
ovulum, 359 

posterocrassa, 359 
Echinometra, 330, 332, 489 

lucunter, 332 

mathaei, 332-333 

oblonga, 332 
picta, 332 
setosa, 296, 297 
vanbrunti, 329 

Echinometridae, 296, 330 
Echinoneidae, 352 
Echinoneina, 334, 352 

Echinoneus, 352-353, 481 

cyclostomus, 352, 353, 477 
dennanti, 353 

Echinostrephus, 327, 328 
aciculatum, 327, 328 

aciculatus, 327, 328 
molare, 327-328 
molaris, 327 

Echinothrix, 296, 299 

calamaris, 299, 300 

diadema, 299, 300 
Echinothuriidae, 295, 303 

Echinus, 322, 480 

albocinctus, 323 

armatus, 491 

calamaris, 299, 300 

cidaris, 288 

cordatus, 382 

darnleyensis, 325 
diadema, 300 

elevatus, 319 

erythrogrammus, 329 
globulus, 314, 315 
gratilla, 326 
horridus, 322 

lacunosus, 368 

lucunter, 332 

mamillatus, 333 

mammillatus, 333 

mathaei, 332 

minutus, 349 

molaris, 327 
multicolor, 325 
omalostoma, 329 

ovum, 317, 318 
pallidus, 318 
placenta, 339, 340 

robillardi, 326 
rosaceus, 336 

spatagus, 372 
sphaeroides, 312 

INDEX 

tuberculatus, 329, 330 
variolaris, 305 

ventricosus, 325 

verruculatus, 321 
echinus, Acanthaster, 150 

edulis, Holothuria, 422, 427, 468 

edwardsii, Micraster, 363 

ehrenbergii, Linckia, 117. 
elegans, Antedon, 40 

Anthenea, 101, 103 

Asterodiscus, 108 

Catopygus, 357 
Fromia, 112, 113 

Hapalocrinus, 11 
Histocidaris, 294, 295 

Microcyphus, 316 
Ophiarthrum, 242, 251, 252 

Ophiogymna, 235, 236 
Ophiopteron, 228 
Ophiothrix, 226 
Placophiothrix, 224, 226 
Polyaster, 346 
Porocidaris, 294 
Prionocidaris bispinosa var., 287 
Radiaster, 80 

Studeria, 357 
Temnotrema, 313-314 

Zygometra, 40-41 

elevata, Ophiozona, 271 
Ophiozonella, 271-272, 471 

elevatus, Echinus, 319 
ellipes, Stichopus, 417, 418 
elongata, Lovenia, 381-382 

Plesiolampas, 358 

elongatum, Laganum, 345, 346 
elongatus, Arachnoides, 338 

Spatangus, 331 

emburyi, Tegulaster, 143, 144 
Encrinites testudinarius, 22 

Encrinus, 56 
australis, 55, 56 

Eospondylus, 163, 165 
tenuis, 165 

epigonus, Nucleolites, 356 
Oligopodia, 356 

epistichus, Gymnechinus, 326 
equestris, Asterias, 96 
eridanella, Echinaster, 147 
erinaceus, Holothuria, 422, 426 

Ophiocoma, 242, 243, 244, 245 

ernae, Astroboa, 182 

erucaradiatus, Calliaster, 87 
erythrogramma, Heliocidaris, 329-330, 470 



INDEX 

erythrogrammus, Echinus, 329 
Toxocidaris, 330 

etheridgei, Micraster, 338, 339 

Monostychia, 338, 339 

Euantedon, 60, 61 

paucicirra, 6/ 
Euapta, 447 

godeffroyi, 447-448 
Eucidaris, 280, 288 

clavata, 288 

metularia, 288-289 

euopla, Euryale, 172, 173 
Eupatagus, 370, 376-377, 378 

coranguinum, 377 
decipiens, 376 
dyscritus, 377, 378 
laubei, 377, 378 
murrayensis, 377 
rotundus, 377 
valenciennesii, 376, 377, 378, 474 
wrightii, 377-378 

Euryale, 172, 173 
aspera, 172-173 
angola, W772, i733 
verrucosum, 181 

euryale, Asterias, 181 
eurystichus, Pseudocucumis, 406 
Evechinus, 491 

excentricus, Spatangus, 360 

exigua, Asterias, 136 
Asterina, 136 

Ophiothrix, 214, 215 
Patiriella, 134, 136, 478 

exilis, Ophiopeza, 257, 258 

Pectinura, 258 

Exocycloida, 278, 333-334 
extremus, Echinaster glomeratus var., 146 

1% 

fallax, Echinaster, 147 
fasciata, Ophionereis, 238 

fascicularis, Asterina coronata, 133, 467 
fenestrata, Calveria, 303 

Ferdina, 116 

cumingii, 116 
ocellata, 116 

ferruginea, Ophioglypha, 270 
Fibularia, 347-348, 349, 351 

australis, 350 

craniolaris, 347, 348, 471 

gregata, 347, 348 

var. orbiculus, 348 

nutriens, 348, 349 
ovulum, 348 
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plateia, 348, 349 

tatei, 348 

trigona, 347 
volva, 348-349 

Fibulariidae, 334, 347 
fidelis, Ophiacantha, 184, 186 

Ophiomitrella, 186 
finschi, Nardoa, 115 
Fistularia impatiens, 434 

flabellum, Ophiomisidium, 266-267, 469 
Ophiomusium, 266 

flaccida, Ophiomastix, 248, 250-25] 
flavescens, Anthenea, 102 
flemingtonensis, Palasterina, 69 

Flexibilia, 9, 12 
flexilis, Antedon, 59 

florescens, Cassidulus, 356 

foraminatus, Goniodiscaster, 90, 92 
Goniodiscus, 92 

forbesi, Lovenia, 381, 382 

Protaster, 167 

Spatangus, 382 

Forcipulata, 64, 152-153 
forficifera, Luidia, 70, 71 
formosanus, Astropecten carcharicus, 76 
formosus, Amblypneustes, 317-318 
fosteri, Ophiacantha (Ophioglyphoida), 187 

Ophioglyphoida, 187 

fragilis, Hypselaster, 367-368 
Ophiocentrus, 198 
Periaster, 367 

fragilissima, Luidia, 70 
Irom, JU, Wis) 

andamanensis, 112, 113 
elegans IDAs: 

milleporella, 7272-113 
polypora, 114 

fulgens, Zoroaster, 153 
fumaria, Ophiothrix, 220 

fungifera, Asterias, 159 
Uniophora, 158, 159 

Furcaster, 163, 167, 168 

bakeri, 167, 168 

kilmorensis, 167, 168 
leptosomoides, 167, 168 

palaeozoicus, 167 

furtivus, Astrothamnus, 177 
fusca, Tamaria, 123, 124-125 

fuscocinerea, Holothuria, 424, 427, 428, 435 
fuscolineata, Ophiactis, 208, 211, 467 
fusco-olivacea, Holothuria, 423, 432 

fuscopunctata, Holothuria, 429, 433 
fusus, Holothuria, 398 

var. papuensis, Thyone, 399 
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G 

galateae, Macrophiothrix, 218 n. 
galatheae, Macrophiothrix, 218 n. 
gambierensis, Echinolampas, 359 
gardineri, Iconaster, 95 

Nymphaster, 95 
garretti, Ophiolepis, 273 
gazella, Cheiraster, 78 
gazellae, Cheiraster, 78-79 

Colochirus, 402 

Thyone, 399, 402 

gemmifera, Coscinasterias, 156 
Genocidaris, 307, 308 

incerta, 308-309 

maculata, 308, 309 

geranioides, Cidarites, 292 
Goniocidaris, 292 

gibba, Salenia, 304 
gibberulus, Paraster, 367 

Schizaster, 366 

gibbosa, Asterias, 129 
gibbosus, Stellaster, 96, 98 

gigantea, Chondrocidaris, 284 

giganteus, Australaster, 66, 67 
Palaeaster (Monaster), 66, 67 

gigas, Chiridota, 457, 470, 494 
Linthia, 365 
Pericosmus, 365 

gippslandicus, Clypeaster, 336, 337 
glabra, Opheodesoma, 448, 449 

Synapta, 448 
glacialis, Ophioscolex, 171, 172 
globifera, Uniophora, 158, 159 
globigera, Anthenea, 99, 100 

Gymnanthenea, 100, 467 
globosa, Salenia, 305 

Salenidia, 304, 305 
globulus, Echinus, 314, 315 

Mespilia, 315 

glomeratus, Echinaster, 145, 146 

Glyphodiscus, 95 
perierctus, 95 

Gnathophiurida, 169, 189 

godeftroyi, Anthenea, 101, 103 
Euapta, 447-448 
Synapta, 447 

Goniaster, 96 

tessellatus, 81 n. 

Goniaster (Ogmaster) capella, 96 
Goniasteridae, 65, 8/-82, 84 

Gonimaretia, 370, 379 
interrupta, 379 
tylota, 379 

INDEX 

Goniocidarina, 293 

Goniocidaris, 280, 290-291, 292, 293, 294 
australiae, 291, 293 

clypeata, 293 
geranioides, 292 
impressa, 292 
mortenseni, 29] 

murrayensis, 291, 292-293 
pentaspinosa, 291, 292 n., 293 
prunispinosa, 291, 292 
tubaria, 291-292, 333, 470 

var. impressa, 291, 292 
Goniodiscaster, 82, 90, 92, 93 

acanthodes, 90, 91, 467 

australiae, 90, 91, 467 

bicolor, 90, 92 

coppingeri, 90, 91 
foraminatus, 90, 92 

integer, 90, 91, 468 

pleyadella, 90-91 
seriatus, 90, 92 

Goniodiscus acutus, 102 

capella, 96 
foraminatus, 92 

pleyadella, 90 
seriatus, 92 

gorgonia, Neometra, 54 
Ophiarachna, 259, 260 

Ophiarachnella, 260-261, 262 
Gorgonocephalidae, 169, 176-177, 179 
Gorgonocephalus sagaminus, 181 
goslariensis, Crepidosoma, 166 
gracilis, Mimaster, 80 

Ophiacantha, 184, 186 
Ophiothamnus, 186 
Oreaster, 107 
Pentaceraster, 107 

Radiaster, 80-81 

gracillima, Ophiolepis, 201 
grandis, Amblypneustes ovum var., 319 

Himerométra, 46 

Meoma, 375 
Nepanthia, 137 
Paranepanthia, 137, 138, 470 

Tosia, 93 

grandisquama, Ophioconis, 254 
granifer, Ophidiaster, 120, 121, 468 
granifera, Asterias, 158, 159 

Uniophora, 158, 159, 469 

granulatum, Chaetodiadema, 301-302 
granulatus, Astrocladus, 181 

Astropecten, 73, 76 
Tribrachyocrinus, 16 

granulifera, Cryptopelta, 264, 476, 487 



granuliferum, Psolidium, 414, 415 
granulosus, Pentaceros, 92 

Stellaster, 97 
Graphiocrinus, 14 
gratilla, Echinus, 326 

Tripneustes, 326 
gratiosa, Parasalenia, 331 

gravieri, Gymnechinus, 325 
Nudechinus, 324, 325, 483 n. 

grayi, Anthenea, 99 
gregarius, Aganaster, 165-166 

Protaster, 165 

gregata, Fibularia, 347, 348 
Gregoriura, 163 

spryi, 163, 164 
grisea, Leptopentacta, 389-390 

Opheodesoma, 448, 449, 468 
Synapta, 449 
Thyone, 399, 400 

Gualtieria, 370, 376 
australiae, 376 

orbignyana, 376 
guildingii, Linckia, 117-118, 475 
gunnii, Asterina, 135 

Patiriella, 134, 135, 470 

gyges, Antedon, 47 
Lamprometra, 47 

Gymnanthenea, 82, 99-100 
globigera, 100, 467 
laevis, 100 

Gymnasteria carinifera, 109 
Gymnechinus, 321, 326 

epistichus, 326 
gravieri, 325 

gymnonota, Uniophora, 159, 160 
Gymnopatagus, 376 
gymnopora, Haplophiura, 267, 469 

Ophiozona, 267 

H 

Habroporina, 138 
pulchella, 138 

Hacelia, 112, 122, 479 
helicosticha, 122-123 

hadra, Ophiothela, 229-230 

Halityle, 105, 109 

anamesus, 109 

regularis, 109 

Hallaster, 163, 167 
parvus, 167 

hamatum, Urodemas, 410, 4/1 

hamatus, Phyllophorus, 411 
hana, Antedon, 57 
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Hapalocrinus, JJ 
elegans, 11 
victoriae, 11 

Haplodactyla molpadioides, 445 
Haplophiura, 265, 267 

gymnopora, 267, 469 
hartmeyeri, Astropecten, 75 

Holothuria, 425, 435, 437-438, 470 

Ophiothrix, 215, 216 
helianthoides, Petasometra, 5/ 

Helicocrinus, J/ 

plumosus, 11, 12 

helicosticha, Hacelia, 122-123 

helicostichus, Ophidiaster, 122 
Heliocidaris, 305, 327, 328, 329 

erythrogramma, 329-330, 470 
var. armigera, 329, 330 
var. parvispina, 329, 330 

stenopora, 329 

tuberculata, 329, 330, 493 
Hemiuaster, 362, 364 

archeri, 372 

planadeclivis, 364 

Hemiaster (Rhynobrissus) apicatus, 374 
Hemiasteridae, 362-363 

hemiuasteroides, Rhynobrissus, 373, 374 

hemiteles, Ophiactis, 208, 2/1 
hemprichi, Astropecten, 76 
Henricia, 144, 145, 146, 148, 149, 471 

compacta, 148 

var. aucklandiae, 149 
heteractis, 141 

hyadesi, 148-149, 471 
obesa, 148 

oculata, 148 

heptactis, Ophiothauma, 189 
Hesperaster, 335, 341 

arachnoides, 34] 

crassus, 341 

hesperus, Pseudechinus, 323 
heteracantha, Ophiocrossota, 267 
heteractis, Asterina, 130, 133 

Henricia, 141 

Heterocentrotus, 330, 333 

mamillatus, 333 

mammillatus, 333 
Heterometra, 41, 42, 481 

crenulata, 42, 43 

delicata, 41, 42 

nematodon, 42, 43 
heterosigmus, Taeniogyrus, 459 

heterotyla, Ophiacantha, 183, 184, 186, 469 
hexactis, Luidia, 70, 71 

Ophionereis, 237, 240 
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Himerometra, 42 

discoidea, 43 

grandis, 46 
paedophora, 58, 59 
robustipinna, 42 

unicornis, 48 

Himerometridae, 23, 42, 55 

hirsuta, Ophiothrix, 219, 222 
hirta, Ophiactis, 208, 211 

hirudo, Urasterella, 127 
hispida, Ophiolepis, 203 
Histocidaris, 280, 294, 295 

australiae, 294, 295 

crassispina, 294-295 
elegans, 294, 295 

Holaster australiae, 361 

Holectypoida, 352 

Holopneustes, 37, 307, 319-320, 470, 490, 
49] 

inflatus, 319, 320 

porosissimus, 319, 320 
purpurescens, 320 
pycnotilus, 320, 469 

Holopocrinida, 17 
Holothuria, 420, 421-425, 426, 436, 489, 491 

albiventer, 423, 431-432 

altimensis, 424, 434 

arenicola, 425, 438-439, 468 

argus, 422, 425, 468 
atra, 422, 427, 438 
axiologa, 423, 429 

bowensis, 424, 432, 434 
captiva, 436 
cinerascens, 422, 426, 428, 471 

coluber, 423, 428-429 
conica, 423, 432 

cumulus, 425, 437 

curiosa, 435 
difficilis, 424, 434, 436, 441 
edulis, 422, 427, 468 
erinaceus, 422, 426 

fuscocinerea, 424, 427, 428, 435 
fusco-olivacea, 423, 432 

fuscopunctata, 429, 433 
fusus, 398 
hartmeyeri, 425, 435, 437-438, 470 
homoea, 425, 438 
hypamma, 433 
immobilis, 439 

impatiens, 424, 434 
var. bicolor, 434 

var. concolor, 434 
var. lutea, 434 

var. pulchra, 434 
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inhabilis, 424, 433 
inhaerens, 453 

insignis, 437 
klunzingeri, 432 
leucospilota, 419, 425, 438 

lineata, 437 
lubrica, 426 

macleari, 436 

macroperona, 424, 435 
maculata, 438, 450 
marmorata, 422, 426 

martensii, 423, 431, 434 

mauritiana, 440 

michaelseni, 422, 426 

miliaris, 441 

modesta, 422, 427 

moebii, 422, 426, 428 
mollis, 417 

monocaria, 424, 429, 433, 436-437 
var. viridis, 437 

notabilis, 423, 432 

ocellata, 423, 429-430 

olivacea, 432 

pardalis, 425, 437 

parvula, 436 

pentactes, 387 
pervicax, 422, 428, 435 

phantapus, 413 

pleuripus, 432 

pulchella, 428 
purpurea, 459 

quadrangularis, 391 

remollescens, 425, 437 

rigida, 424, 432-433 

rugosa, 424, 435 

scabra, 423, 430-431 

spinifera, 423, 429, 430 

spinosa, 395 

squamifera, 429, 430 
subverta, 431 

tuberculosa, 393 

tubulosa, 421 

vagabunda, 438 

verrucosa, 425, 439 

Holothuria (Psolus) monocaria, 436 

Holothuria (Thelenota) ananas, 420 
Holothuriidae, 415, 420-421 

Holothurioidea, 8, 383-385, 474 

holothurioides, Phyllophorus, 407, 408 
homoea, Holothuria, 425, 438 

horrens, Stichopus, 417, 4/8 

horridus, Dermechinus, 322, 480, 488, 494 

Echinus, 322 



Hudsonaster, 66 

australis, 66 

narrawayi, 66 
Hudsonasteridae, 65, 66 
humilior, Psammechinus, 323 

humilis, Clypeaster, 336, 337 
Echinanthus, 337 

huttoni, Pseudechinus, 323 

hyadesi, Cribrella, 148 
Henricia, 148-149, 47] 

hydriformis, Synaptula, 451 
hymenacantha, Ophiothrix, 233 

Ophiotrichoides, 231, 233 

Hypalocrinus liliaceus, 21 
ornatus, 21 

springeri, 20 

hypamma, Holothuria, 433 
Hypselaster, 363, 367 

dolosus, 367, 368 

fragilis, 367-368 
hystrix, Lovenia, 381 

Palaeopneustes, 362 

I 

Iconaster, 82, 95 
gardineri, 95 
longimanus, 95 

Iconometra, 48, 49 

anisa, 49 

speciosa, 49 

ictinodes, Leptosynapta, 453, 454-455 
imbricata, Ophiolepis, 275 
imbricatus, Ophioplocus, 275-276 
immobilis, Holothuria, 439 

imparipinna, Antedon, 47 
impatiens, Fistularia, 434 

Holothuria, 424, 434 

imperialis, Cidarites, 282 
Phyllacanthus, 281, 282, 283 

impressa, Goniocidaris, 292 
Goniocidaris tubaria var., 291, 292 

impressus, Phialocrinus, 14 

improvisus, Pedicellaster, 155 
Inadunata, 9, 12, 17 

inaequale, Astrogonium, 88 
incei, Stellaster, 96, 97-98 

incerta, Genocidaris, 308-309 
incertum, Ophiomusium, 275 
incisa, Arachnoides, 338, 339, 340 

incommoda, Antedon, 60 

Compsometra, 60-61 

inconspicua, Cucumaria, 397 
Staurothyone, 397 
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incrassata, Ophiarachna, 253, 254, 468 

Ophiura, 253 

indiana, Pseudoboletia, 328 

indianus, Toxopneustes, 328 
indica, Comatula, 45 

Stephanometra, 45, 46 
indicator, Periechocrinus, 10 

indivisa, Chondrocloea, 451, 452-453 
Synapta, 451, 452 

infernalis, Ophiarachna, 262 

Ophiarachnella, 260, 262, 263 

Pectinura, 262 

inflatus, Holopneustes, 319, 320 
informis, Antedon, 52 

Decametra, 52 

ingens, Chiridota, 383, 457, 458 
inhabilis, Holothuria, 424, 433 

inhaerens, Holothuria, 453 

inopinata, Asterina, 130, 131, 469 

inornata, Patiriella, 134, 136 

insignis, Holothuria, 437 
Linthia, 365 

Retaster, 152 

insolens, Protankyra, 455, 456 

Synapta, 456 

inspinosus, Stellaster, 96, 97, 98 

insularia, Ophiocoma, 246, 247 
insularis, Astrostole, 155 
integer, Goniodiscaster, 90, 91, 468 

intercedens, Mensamaria, 406 

Pseudocucumis, 388, 405, 406 

intermedia, Molpadia, 443 

intermedium, Asthenosoma, 304 

interrupta, Gonimaretia, 379 

interruptus, Lonchophorus, 379 
Metacrinus, 18, 19 

Iridometra, 60 
irregularis, Ophiomyxa, 171 

Ophiotrichoides, 231, 233 

Phyllacanthus, 281, 283, 284, 470 
Smilasterias, 157 

Isocrinus, 18, 19, 472 

australis, 19-20 

var. albascopularis, 20 
parvus, 20 
pendulus, 19 

J 

jacksonia, Leptosynapta, 454 
jagorii, Colochirus, 391 

Pentacta, 390, 391-392 

janualis, Ophiomastix, 248, 249 
januarii, Amphipholis, 201 
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japonica, Chiridota, 461 platymodes, 346 
Cucumaria, 389 rostratum, 345 

japonicus, Schizaster, 368 Laganum (Peronella) peronii, 344 
jaquinoti, Amphimetra, 44 laganum, Echinodiscus, 342, 343 

Comatula, 44 Lagana, 343 

johnstoni, Nanometra, 61 Laganum, 343 
junori, Schuchertia, 128 lampra, Macrophiothrix, 218, 220, 469 

Lamprometra, 45, 47 
K brachypecha, 47 

kefersteinii, Polyplectana, 449-450 ES a 
palmata, 47 Synapta, 449 

es protectus, 47 keiensis, Taeniogyrus, 459 
kilmorensis, Furcaster, 167, 168 Lapworthura, 163, 164 

kimberi, Phyllacanthus irregularis, 283 miltoni, 164-165 

kinbergi, Ophioglypha, 270 pulcherrima, 164, 165 
Ophiura, 270 latecarinatus, Brissus, 375 

Spatangus brissus var., 375 

latecordatus, Cardiaster, 360, 361 
laubei, Eupatagus, 377, 378 
leachii, Leiaster, 119, 120, 475 

_Ophidiaster, 119 

kinglakensis, Crepidosoma, 166 
Kleinia luzonica, 371 
klunzingeri, Holothuria, 432 
komachi, Thalassometra, 58 

konincki, Cyathocrinus, 14 
Phialocrinus, 14-15 _  Lecanocrinidae, 12 

koreana, Ophiothrix, 215, 216 Lecanocrinus, 12 

krebsii, Ophiactis, 207 breviarticulatus, 12 

macropetalus, 12 

iL, lecanora, Actinopyga, 440, 441, 446 
Mulleria, 436, 439 

Legian, WA, Lo 
coriaceus, 119 

Sapenamum, 44) leah, IO, 120, 475 
Labidoplax, 488 

: speciosus, 119-120 
lacunosus, Echinus, 368 Tene line. 290 

Schiaasion, 387, 303 eiocidaris australiae, 

Laemophiurida, 169, 182 eae ne ee 

laevigata, Asterias, 117 epta, Monilimetra, 

Tinckiay 1080777) N18) 468 aes ea, Ai - 
laevis, Archaster, 79, 80 i canner uae a j 

Disasterina, 138, 139, 478 
Gymnanthenea, 100 386. 389 

Ophiactis, 207, 208 Leptopentacta, 300, 
Prionocidaris bispinosa var., 286, 287 grisea, 389-390 

Lagana, 342 leptosoma, Protaster, 167 
leptosomoides, Furcaster, 167, 168 

Labidodemas, 420, 421, 435 
americanum, 421 n. 

laganum, 343 

Laganidae, 334, 342 Sturtzura, 168 
Laganum, 342-343, 344 Leptosynapta, 447, 453 

bonani, 343 dolabrifera, 453, 454, 455, 459, 460, 471 

decagonale, 345 dyscrita, 453, 454 

var. rictum, 343, 345 ictinodes, 453, 454-455 
depressum, 343-344, 493 jacksonia, 454 
dyscritum, 343, 344 parvipatina, 453, 454 

elongatum, 345, 346 variopatina, 454 
laganum, 343 lesueuri, Laganum, 346 

lesueuri, 346 Peronella, 344, 345, 346 

orbiculare, 345 leucaspis, Amphiura, 192, 195 
peronii, 344 leucoglobus, Amblypneustes, 317, 318, 319 



leucoprocta, Acaudina, 445, 446 
Aphelodactyla, 446 

leucospilota, Holothuria, 419, 425, 438 
Stichopus (Gymnochirota), 438 

liliaceus, Comastrocrinus, 20 
Hypalocrinus, 21 

limbata, Luidia, 71 
limicola, Ophionephthys, 200 

Periaster, 367 
Schizaster (Periaster), 367 

iim, WZ, U7, ils 
ehrenbergii, 117 
guildingii, 117-118, 475 
laevigata, 108, 117, 118, 468 
megaloplax, 124 
pauciforis, 115 
tyloplax, 117, 118 
typus, 117 

lineata, Holothuria, 437 
Ophiogymna, 235, 236 
Ophionereis, 237, 238-239 

lineatus, Ortholophus, 308 

Temnechinus, 308 

lineocaerulea, Ophiothrix, 225 
Placophiothrix, 223, 225, 467 

Linthia, 363, 364, 365, 366, 482 
antiaustralis, 365 
compressus, 365, 366 
gigas, 365 
insignis, 365 
mooraboolensis, 365, 366 
nelsoni, 365, 366 

lioderma, Ophidiaster, 120 
liodisca, Ophiothrix, 232 

Ophiotrichoides, 231, 232 
Liparometra, 45, 46 

articulata, 46 

Lipotrapeza, 387, 411 
dearmatus, 411-412, 470, 494 

ventripes, 411, 4/2 
vestiens, 398, 409, 411, 472, 470 

Lissophiothrix, 213, 230 
delicata, 230, 467 

lobata, Amphipholis, 205 
lobatus, Amphioplus, 204, 205-206 
Lobophora tenuissima, 352 
Lonchophorus interruptus, 379 
Lonchotaster magnificus, 78 
longianus, Australanthus, 357 

Cassidulus, 357 

longibrachiatus, Botryocrinus, 13 
longicirra, Antedon, 56 
longimanum, Astrogonium, 95 
longimanus, Iconaster, 95 
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longipeda, Macrophiothrix, 216, 218 n., 219, 

D0, ZA, PBB 
Ophiothrix, 221 
Ophiura, 217, 221 

longipedes, Actinocucumis, 403, 404 
longispina, Cidaris (Diadema), 298 

Manasterina, 139, 140 

Ophiocoma, 246 
Ophiozona, 271 

longispinus, Phyllacanthus, 281, 282, 467 
loveni, Antedon, 52, 60, 61 

Arachnoides, 338 

Asteronyx, 173 
Compsometra, 60, 61 

Lovenia, 277, 370, 381, 382 
camarota, 381, 382 

elongata, 381-382 

forbesi, 381, 382 
hystrix, 381 

lubrica, Actinopyga, 439, 440-441 
Holothuria, 426 

Mulleria, 440 

lucidus, Amphioplus, 204 
lucunter, Echinometra, 332 

Echinus, 332 

ludwigi, Stichopus, 417, 418 
lutkeni, Comissia, 28 

Ophiactis, 208 
Ophiopezella, 258 

Lutkenia, 235 

cataphracta, 235 
Luidia, 70 

australiae, 70, 71, 470 
forma brunnea, 70, 71 

forficifera, 70, 71 
fragilissima, 70 
inexacis, Jl), Hl 
limbata, 71 
maculata, 70, 71-72 
quinaria, 71 

Luidiidae, 65, 70 
lumbricus, Ophiocreas, 175 
lutea, Asterina, 130, 131-132, 467 

Holothuria impatiens var., 434 
Ophiactis savignyi var., 210 

luteofusca, Comanthus, 36 
luteomaculata, Ophiactis, 207, 209 
luzonica, Brissopsis, 371 

Kleinia, 371 
Othilia, 147 

luzonicus, Echinaster, 145, 147-148 

lycoperdon, Cyclaster, 372 
lymani, Ophiotrichoides, 230 

Ophiuropsis, 173-174 
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lyrifer, Brissus, 371 

Lytechinus, 321 

verruculatus, 321-322, 468 

M 

macleari, Holothuria, 436 

macra, Chondrocloea, 452 

macracantha, Zoroaster, 154 

macrata, Schuchertia, 128 

macrobrachia, Nectria, 85, 86 

macrolepidota, Ophiactis, 207, 209 

macronema, Alecto, 55 

Antedon, 56 

Comatula, 55, 56 

Ptilometra, 55, 56, 470 

macronesius, Pericosmus, 363 

macroperona, Holothuria, 424, 435 

macropetalus, Lecanocrinus, 12 

Rhynobrissus, 373, 374 

Macrophiothrix, 189, 213, 216, 217-219, 220, 

Wp, DES) 

belli, 189, 218 n., 219, 220, 221, 467 

callizona, 219, 221 

calyptaspis, 219, 222 

capillaris, 218, 219, 222-223 

galateae, 218 n. 

galatheae, 218 n. 

lampra, 218, 220, 469 

longipeda, 216, 218 n., 219, 220, 221, 223 

megapoma, 218, 219-220 

michaelseni, 2143 222 

rhabdota, 218, 220-221 

rugosa, 219, 222 

scotia, 218, 220, 467 

spinifera, 218, 220 
sticta, 218, 219 

Macrophreata, 21, 60 

Macropneustes, 376 
decipiens, 376 

macropoda, Antedon, 57 
maculata, Actinometra, 26 

Comatella, 25, 26 

Genocidaris, 308, 309 

Holothuria, 438, 450 
Luidia, 70, 71-72 

Mulleria, 440 

Nepanthia, 140, 142 

Synapta, 450, 468 
Trochodota, 460 

maculatus, Microcyphus, 315, 477 
maculosa, Metalia, 372, 374 
magna, Chiridota, 457 

INDEX 

magnificus, Dipsacaster, 78 
Lonchotaster, 78 

Phyllacanthus, 281, 282, 283 

magnispina, Nepanthia, 140, 142 

magnisquama, Amphiura, 192, 195 
magnus, Phyllophorus, 399 

mamillata, Asterias, 106 

mamillatus, Echinus, 333 

Heterocentrotus, 333 

mamillifera, Nardoa, 115, 116 
mammiullatus, Echinus, 333 

Heterocentrotus, 333 

mammillosa, Synapta, 450 
Manasterina, 129, 139 

longispina, 139, 140 
Maretia, 370, 379-380 

anomala, 379, 380 
ovata, 380 

peloria, 380 

planulata, 380 

Margaraster scaber, 155 
mariae, Oreometra, 54 

Reometra, 54 

Mariametridae, 23, 45 

marmorata, Bohadschia, 426 

Holothuria, 422, 426 

Ophiarachnella, 260 

Ophiocnemis, 229, 467 
Ophiocoma, 246 

Ophiura, 228, 229 

marstoni, Palaeocoma, 168 

Marsupites, 22, 472 

ornatus, 22 

testudinarius, 22 

Marsupitidae, 21, 22 
martensi, Ophiothrix, 231 

Ophiotrichoides, 233 
martensii, Holothuria, 423, 431, 434 

Mastigometra, 484 
materna, Ophiodaphne, 212 
mathaei, Echinometra, 332-333 

Echinus, 332 

mauritiana, Actinopyga, 439, 440, 441 
Holothuria, 440 

mauritiensis, Ophiothrix, 217 
maxima, Amphiura, 190 

Ctenamphiura, 190-191 
mecoyi, Pericosmus, 366 
Mediaster, 81, 83, 84 

aequalis, 83 
australiensis, 83 

boardmani, 83 

monacanthus, 84 

praestans, 83 



megacantha, Ophiarachna, 253, 254 
Megalaster compressus, 366 
megaloplax, Linckia, 124 

Ophiarachnella, 260, 263 
Ophiothrix, 228 
Pectinura, 263 
Placophiothrix, 224, 228 

Tamaria, 123, 124 

megaloprepes, Stellaster, 96, 97 
megapodia, Orbithyone, 396 
megapoma, Macrophiothrix, 218, 219-220 
melambaphes, Ophiocreas, 175, 176 
melanogramma, Ophiothrix, 216, 226 

Ophiothrix stelligera forma, 216 

melanosticta, Ophiothrix, 223, 224 
Placophiothrix, 223, 224, 467 

membranacea, Asterias, 144 

Mensamaria, 387, 405-406 
bicolumnata, 406, 470 
intercedens, 406 

thomsoni, 406-407, 470, 494 
Meoma, 370, 375 

decipiens, 376 
grandis, 375 

meridionalis, Palaeaster, 68 

Promopalaeaster, 68 

mertoni, Anthenea, 102, 103-104 

mesopoma, Amphiodia, 203 
Mesothuria, 4/6 

multipes, 416 
murrayi var. parva, 416 
parva, 416 

Mespilia, 307, 314 
globulus, 315 

var. pellocrica, 315 
Metacrinus, 18, 472 

cyaneus, 18-19 
interruptus, 18, 19 

rotundus, 19 

wyvillii, 18, 19 

Metalia, 370, 372 
maculosa, 372, 374 
spatagus, 372 
sternalis, 372-373 

Metrodira, 1/11 — 
subulata, 111 

Metrodiridae, 65, 111 

metularia, Cidarites, 288 

Eucidaris, 288-289 

michaelseni, Holothuria, 422, 426 
Macrophiothrix, 219, 222 
Ophiothrix, 222 
Salmacis, 309 

Temnopleurus, 309-310, 314, 470 
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micra, Amphiura, 192, 195 
Thyone, 398, #400, 401 

Micraster, 3/0, 378 
archeri, 372 
brevistella, 372 
cor-anguinum, 378 
edwardsii, 363 

etheridgei, 338, 339 
sweeti, 379, 473 

microconus, Conocladus, 179-180 

Microcyphus, 307, 315, 470, 477, 491 
annulatus, 315, 316 
compsus, 315, 316-317 
elegans, 316 
maculatus, 315, 477 
pulchellus, 315, 316 
msn, SNS, Su, SJ 

microdiscus, Antedon, 40 

Zygometra, 40, 41 
Micropyga, 296, 302, 303 

tuberculata, 302-303 

Micropygidae, 302 
microsoma, Amphiura, 191, 193, 194, 196 

milberti, Comatula (Alecto), 43 
miliaris, Actinopyga, 440, 441-442 

Holothuria, 441 
militaris, Asterias, 151 
milleporella, Asterias, 112 

Fromia, 112-113 

miltoni, Lapworthura, 164-165 

Protaster, 164 

Mimaster, 80 
gracilis, 80 

mimica, Patiriella, 134, 153-136 
minima, Comaster, 31, 32 

Phanogenia, 32 

minor, Antedon, 61 

minuta, Amphistigma, 202-203 
Asterina, 129 

Pentacta, 390, 392 

Thyone, 399, 401 
minutus, Colochirus, 392 

Echinus, 349 

Psolus, 414 

mirabilis, Cucumaria, 387, 388 
Ophiothrix (Ophiothela), 229 
Pentathyone, 396 
Thyone, 396 

mirifica, Asterometra, 57 
mitchelli, Sturtzaster, 168-169 
mixta, Ophiomastix, 248-249 j 
mobiusi, Decametra, 52 
modesta, Asterina, 130 

Holothuria, 422, 427 
Ophiactis, 208, 211, 467 
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moebii, Holothuria, 422, 426, 428 Mulleria, 436, 439 

Nymphaster, 86, 87 echinites, 441 

Pentagonaster (Dorigona), 87 lecanora, 439, 441 
mobiusi, Decametra, 52 lubrica, 440 

Moera stygia, 369 maculata, 440 
Moira, 363, 369 nobilis, 440 

stygia, 369 parvula, 436 
molare, Echinostrephus, 327-328 mulleri, Ptilometra, 56 n. 
molaris, Echinostrephus, 327 multicolor, Antedon, 54 

Echinus, 327 Echinus, 325 
mollis, Holothuria, 417 Nudechinus, 324, 325 

Nardoa, 114, 115 multifida, Actinometra, 33 
Stichopus, 417-418, 470, 494 Alecto, 31, 32 

Molpadia, 442-443 Comaster, 31, 32 
altimensis, 443-444 Comatula, 31 
australis, 445 

chilensis, 444 
demissa, 445 
dissimilis, 443 

multipes, Mesothuria, 416 
multiradiata, Asterias, 27, 31 

Capillaster, 27, 31 

Comatula, 31 

unleraMedie, 88 multiremula, Amphiura, 192, 196, 469 
musculus, 442 URE : 

: multispina, Nectria, 85, 86 
productamensis, 443 ; 

Ophiocrossota, 267-268 
scabrum, 443, 444 ; 

Molpadiidae. 442 Ophioglypha, 267 
Page oa Uniophora, 159, 160 

molpadioides, Haplodactyla, 445 
Molpadonia, 385, 442 multispinum, Ophioteichus, 271 

moluccana, Antedon, 61 ita ae Crossaster, ee i 

monacantha, Antedon, 45, 46 COMTENCANE, sea ia : ; 

Nectria, 84 murravica, Sismondia, 
murrayensis, Eupatagus, 377 

Stephanometra, 45, 46 aah eae 
Goniocidaris, 291, 292-293 monacanthus, Astropecten, 73, 76, 467 

Mediaster, 84 murrayi var. parva, Mesothuria, 416 

Nectriaster, 84 Stereoderma, 401 

monarthrus, Teliocrinus, 20, 21 musculus, Molpadia, 442 
Monaster, 126 mutans, Cucumaria, 406 

clarkei, 126 

Monasteridae, 125, 126 N 

Monilimetra, 60, 62-63, 467, 486 
bicolor, 63 

lepta, 63 
nomima, 62, 63 

poecila, 63 

nana, Antedon, 62 
Dorometra, 62 

nannodes, Amphiura, 192, 197 

Nanometra, 60, 61 

monocaria, Holothuria, 424, 429, 433, 436- johnstoni, 61 
437 Nardoa, 112, 114-115, 116 

Holothuria (Psolus), 436 finschi, 115 
Monostychia, 335, 338, 339, 340 mamillifera, 115, 116 

australis, 338-339 mollis, 114, 115 
etheridgei, 338, 339 novaecaledoniae, 114, 115 

mooraboolensis, Linthia, 365, 366 pauciforis, 114, 115, 468 
morgani, Cyclaster, 372 rosea, 114, 115 

Scutellina, 351 tuberculata, 114, 115, 116 
mortenseni, Goniocidaris, 29] tumulosa, 116 
Mortensenia oblonga, 332 narrawayi, Hudsonaster, 66 
miulleri, Ptilometra, 55, 56, 59 Natanteata, 21 
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Nectria, 81, 84, 85, 86, 494 

macrobrachia, 85, 86 
monacantha, 84 
multispina, 85, 86 
ocellata, 85, 86 
ocellifera, 85, 86, 142 

oculifera, 85, 86 

Nectriaster, 81, 84 

monacanthus, 84 

nelsoni, Linthia, 365, 366 
Pericosmus, 366 

nematodon, Antedon, 43 

Heterometra, 42, 43 

Neoferdina, 112, 116 
ocellata, 116 

Neometra, 54, 55 

conaminis, 54, 55 
gorgonia, 54 

INesambmam, WW, JE, Nanl, We 

belcheri, 140, 141 
brevis, 140, 141 
crassa, 143 

grandis, 137 
maculata, 140, 142 
magnispina, 140, 142 
platydisca, 136 
polyplax, 141 
tenuis, 140, 142 
variabilis, 140, 141-142 

nereidina, Ophiothrix, 232 

Ophiotrichoides, 231, 232, 468 
Ophiura, 232 

niasicus, Archaeopneustes, 362 
Palaeopneustes, 362 

nigra, Actinometra, 25 
Asterias, 188 

Chondrocloea, 451, 452 
Comatella, 25-26 

Ophiocomina, 188 
Ophionereis semoni var., 241 
Patiriella, 134, 136 
Pectinura, 256-257 

Synapta, 451, 452 

Synaptula, 452 
Thyone, 399, 401 

nigrescens, Psolidium, 4/4415 
nigro-brunnea, Prionocidaris bispinosa var., 

287 
nobile, Astrogonium, 93 

nobilis, Actinometra, 32 
Actinopyga, 439, 440 
Mulleria, 440 

nodosa, Asterias, 105, 106 
Ophiolepis, 271, 272, 273-274 
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nodosus, Oreaster, 106 
Phialocrinus, 14, 15 
Protoreaster, 106 

nodulosus, Pentaceros, 106 

Protoreaster, 106, 467 

nomentis, Ophiactis, 212 
nomima, Monilimetra, 62, 63 

notabilis, Holothuria, 423, 432 

Ophiomastix, 242, 248, 250 

Styphlaster, 92 
notium, Temnotrema, 313, 314 

notius, Parechinus, 323 
Pseudechinus, 323 

novaecaledoniae, Nardoa, 114, 115 
Scytaster, 115 

novaeguineae, Culcita, 108 

novae-hollandiae, Progonolampas, 359 
novae-zelandiae, Ophiactis profundi var., 

209 
Ophiocentrus, 199 

novus, Paradoxechinus, 308 
Nucleolites, 353, 354, 482 

australiae, 354 

clypeatus, 354 
epigonus, 356 
oviformis, 354 
recens, 355 

scutatus, 354 

vincentinus, 354 

Nucleolitidae, 353 
Nucleolitina, 334, 353 
nuda, Asterias, 161 

Asterina, 130, 131 
Uniophora, 159, 161 

Nudechinus, 321, 324, 325 
darnleyensis, 324, 325 
gravieri, 324, 325, 483 n. 

multicolor, 324, 325 
scotiopremnus, 324, 483 

var. australiensis, 324 

nummiularia, Scutellina, 351 

nutriens, Fibularia, 348, 349 

Nymphaster, 81, 86-87, 95 

gardineri, 95 
moebii, 86, 87 

pentagonus, 87 
protentus, 86 
symbolicus, 84 

O 

obesa, Anthenea, 101, 104 

Henricia, 148 

Petricia, 110 

Uniophora, 159, 160 
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oblonga, Echinometra, 332 
Mortensenia, 332 

obovatus, Catopygus, 358 
obscura, Ophiocnemis, 234 

Ophiomaza, 234-235 
obtusangula, Anthenea, 99 

Asterias, 99 

obtusangulus, Pseudoreaster, 99, 467 

occidentalis, Apatopygus, 355 
Aporometra, 58, 59 
Astroconus, 180, 181 

Ophiocoma, 242, 243,-245 

Parasterina, 142, 143 

occitana, Scutella, 350 

oceanica, Synapta, 450 
ocellata, Bohadschia, 429 

Ferdina, 116 

Holothuria, 423, 429-430 
Nectria, 85, 86 

Neoferdina, 116 

ocellifera, Asterias, 85, 86 

Nectria, 85, 86, 142 

Patiria, 142 

ochroleuca, Amphiodia, 203 
Amphiura, 203 

octacantha, Ophionephthys, 200 
oculata, Henricia, 148 

oculifera, Asterias, 85 

Nectria, 85, 86 
Odinia, 153 

australis, 153 

semicoronata, 153 

ogivalis, Synbathocrinus, 12 
Ogmaster, 82, 96 

capella, 96, 468 
Ogmocidaris, 491 
okeni, Thyone, 399, 402 
Oligometra, 48, 49 

anisa, 49 
carpenteri, 49 
serripinna, 49-50, 484 
studeri, 52 

thetidis, 50 
zebra, 53 

Oligometrides, 48, 50 
adeonae, 50-5] 

Oligophreata, 21, 23-24 
Oligopodia, 355, 356 

epigonus, 356 
oligopora, Salmacis, 310, 312 

olivacea, Holothuria, 432 

omalostoma, Echinus, 329 

odplax, Ophiocten, 270 
Ophiura, 270 

INDEX 

opacum, Ophiurodon, 254, 255 
Opheodesoma, 447, 448 

australiensis, 448, 449 

glabra, 448, 449 
grisea, 448, 449, 468 

var. alba, 449 

ramispicula, 449 
spectabilis, 448, 449 

Ophiacantha, 183-184, 186, 187, 473 
amaleta, 186 

brachygnatha, 184, 186-187 
cervicornis, 188 

clavigera, 183, 184 
confusa, 184-185 
congesta, 184, 186 

dallasii, 186 

discoidea, 184, 185 

fidelis, 184, 186 
gracilis, 184, 186 

heterotyla, 183, 184, 186, 469 
spinulosa, 183 

tenuispina, 184, 185 
truncata, 184, 185 

valenciennesi, 184, 187 

Ophiacantha (Ophioglyphoida), fosteri, 187 
Ophiacanthidae, 169, 182-183, 254 

Ophiactis, 189, 190, 207-208, 209, 210, 211, 
212, 487 

acosmeta, 207, 210 
brevis, 208, 212 

delicata, 207, 209-210 

fuscolineata, 208, 211, 467 

hemiteles, 208, 2/1 

hirta, 208, 2/1 

krebsii, 207 
laevis, 207, 208 

lutkeni, 208 

luteomaculata, 207, 209 

macrolepidota, 207, 209 

modesta, 208, 211, 467 

nomentis, 212 

plana, 209 
profundi, 207, 209, 210 

var. novae-zelandiae, 209 

reinhardtu, 210 

resiliens, 208, 212, 470, 49 

savignyi, 208, 209, 270, 211, 212, 466, 

476 

var. lutea, 210 

symbiota, 207, 208 

tricolor, 207, 208 

Ophialcaea, 186 

congesta, 186 



Ophiarachna, 170, 252, 253, 254 
gorgonia, 259, 260 
incrassata, 253, 254, 468 

infernalis, 262 

megacantha, 253, 254 
septemspinosa, 263 
spinosum, 258 
stellata, 259 
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Ophiochitonidae, 170, 237 
Ophiocnemis, 213, 228, 229 

marmorata, 229, 467 
obscura, 234 

Ophiocnida, 190, 203 
aspera, 200 
dilatata, 199 

echinata, 203 
Ophiarachnella, 253, 259-260, 261, 262, 265 pilosa, 199 

gorgonia, 260-261, 262 
infernalis, 260, 262, 263 

marmorata, 260 

megaloplax, 260, 263 
paucigranula, 260, 263 
ramsayi, 260, 261-262, 470 

var. pulchra, 260, 262 
rugosa, 260, 262, 467 
septemspinosa, 260, 263-264 
similis, 260, 263 
sphenisci, 260, 263 

Ophiarthrum, 242, 251 

elegans, 242, 251, 252 
var. unicolor, 251, 252 

pictum, 251-252, 468 
ophidiana, Asterias, 120 
Ophidiaster, 112, 120, 121, 123 

armatus, 120, 121 

attenuatus, 122 

confertus, 120, 121-122 
granifer, 120, 121, 468 
helicostichus, 122 

leachii, 119 

lioderma, 120 

ornatus, 124 

propinquus, 120, 121 
squameus, 120, 122 

tuberifer, 124 

tumescens, 123 

watsoni, 120, 121 

Ophidiasteridae, 65, 111-112 
Ophiobyrsa, 170, 171 

rudis, 171 

Ophiobyrsella, 171 
Ophiocentrus, 190, 198, 199 

aculeatus, 198 

asper, 198, 199, 200 

dilatatus, 198, 199 
fragilis, 198 
novae-zelandiae, 199 

pilosus, 198, 199-200, 469 
verticillatus, 198, 201 

Ophiochasma, 253, 259 

adspersa, 259 
stellata, 259 

stellatum, 259 

sexradia, 206 

verticillata, 198 

Ophiocoma, 241, 242-243, 244, 245, 246, 247, 
253, 487 

brevipes, 242, 243, 245-246, 247 
var. variegata, 246 

brevispinosa, 246 
canaliculata, 243, 244, 245, 470 

var. pulchra, 244 

delicata, 243, 246 

dentata, 246 

doderleini, 246 
erinaceus, 242, 243, 244, 245 

insularia, 246, 247 

var. variegata, 242, 243, 246-247 

longispina, 246 
marmorata, 246 

occidentalis, 242, 243, 245 
parva, 241, 242, 243, 247, 250 n. 
pica, 242, 244 
picta, 251 
pulchra, 243, 244-245, 470 
punctata, 245 
schoenleinii, 243, 245, 468 
scolopendrina, 242, 243, 244 
tenuispina, 246 
ternispina, 246 
variegata, 246 
wendtii, 242, 245 

Ophiocomella, 247 
Ophiocomidae, 170, 241-242, 250 n. 
Ophiocomina, 183, 188, 487 

australis, 188 

nigra, 188 

Ophioconis cincta, 255 

cupida, 255 
grandisquama, 254 

Ophiocreas, 172, 175, 176 
adhaerens, 174 
constrictum, 174, 175, 176 

lumbricus, 175 

melambaphes, 175, 176 
phanerum, 175, 176 
rhabdotum, 175-176 

sibogae, 175 
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Ophiocrossota, 265, 267, 491 
heteracantha, 267 

multispina, 267-268 
Ophiocryptus, 265 
Ophiocten odplax, 270 
Ophiodaphne, 190, 212 

materna, 212 

Ophiodermatidae, 170, 252-253, 254, 265 
Ophiodyscrita, 253, 265 

acosmeta, 265 
Ophioglypha, 267, 270 

bullata, 269 

ferruginea, 270 
kinbergi, 270 
multispina, 267 
stellata, 268 

urbana, 269 

Ophioglyphoida, 183, 187 
fosteri, 187 

Ophiogymna, 214, 235 
elegans, 235, 236 
lineata, 235, 236 

Ophiolepididae, 170, 265-266 

Ophiolepis, 266, 271, 272, 274 
annulosa, 272, 273 

amnca, 22, 25 
dubia, 239 

garretti, 273 
gracillima, 201 
hispida, 203 
imbricata, 275 
nodosa, 271, 272, 273-274 
perplexus, 201 
savignyi, 207, 210 
schayeri, 238 
superba, 272-273 
unicolor, 272, 273 

Ophiomastix, 242, 247-248, 250, 487 

annulosa, 248, 249 

asperula, 2738 
bispinosa, 248, 250 
caryophyllata, 248, 249-250 
corallicola, 248, 250 

flaccida, 248, 250-251 
janualis, 248, 249 
mixta, 248-249 

notabilis, 242, 248, 250 
Ophiomaza, 189, 214, 233-234, 236 

erence, 233i, 2344, 235), ZXO 

var. picta, 234 
cataphracta, 234, 235 
obscura, 234-235 

Ophiomisidium, 265, 266, 267 

flabellum, 266-267, 469 
speciosum, 266 

INDEX 

Ophiomitra, 183, 187 
dives, 187 

valida, 187 

Ophiomitrella, 186 
fidelis, 186 

Ophiomusium, 266, 274, 275 

anisacanthum, 274 

aporum, 274, 275 
eburneum, 274 
flabellum, 266 
incertum, 275 
simplex, 274-275, 471 

var. australe, 275 

Ophiomyxa, 170, 171, 479 
australis, 170-171, 471, 476, 477, 494 
brevispina, 170, 171 
irregularis, 17] 

Ophiomyxidae, 169, 170 

Ophioncus, 265 

Ophionephthys, 190, 193, 196, 200, 204 
decacantha, 200, 201 

limicola, 200 

octacantha, 200 

perplexa, 200, 201 
tenuis, 200, 201 

Ophionereis, 237, 239, 240, 241 

dubia, 237, 239-240, 241 
fasciata, 238 

_hexactis, 237, 240 

lineata, 237, 238-239 
jxormnactia, ASV, Dx, V9 
schayeri, 237, 238, 470 
semoni, 237, 239, 240-241 

var. badia, 241 

var. nigra, 241 

stigma, 237, 239, 467 
tigris, 237, 241 

Ophiopeza assimilis, 257 
aster, 264 
conjungens, 257, 258 
exilis, 257, 258 
yoldii, 257 

Ophiopezella, 253, 258 
lutkeni, 258 

spinosa, 258-259 

Ophiophragmus echinatus, 203 

Ophiophthirius, 214, 236 
actinometrae, 236 

Ophiopinax stellatus, 259 
Ophiopleura, 235 
Ophioplocus, 266, 275 

bispinosus, 275, 276 
imbricatus, 275-276 

Ophiopristis axiologus, 188 



INDEX 

Ophioprium, 183, 188, 487 
axiologum, 188 

Ophiopsila, 242 

Ojlniojawenom, QI, QU, VA, VAI, He, Be, 

233 
elegans, 228 

puncto-caeruleum, 225 

Ophioscolex, 170, 171, 188 
glacialis, 171, 172 

sp.?, 171-172 

Ophioteichus, 266, 271 

multispinum, 271 
parvispinum, 271 

Ophiothamnus gracilis, 186 

Ophiothauma, 183, 189 

heptactis, 189 

Ophiothela, 213, 229 

danae, 229 

hadra, 229-230 

Ophiothrix, 213, 214, 215, 216, 217, 220, 
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acestra, 214, 215, 216, 226 

albostriata, 227 

aristulata, 224 

belli, 221 
caespitosa, 214, 215-216 

capillaris, 222 
ciliaris, 220 

demessa, 217 
dyscrita, 214, 216 
elegans, 226 
exigua, 214, 215 

fumaria, 220 
hartmeyeri, 215, 216 
hirsuta, 219, 222 
hymenacantha, 233 
koreana, 215, 216 

lineocaerulea, 225 
liodisca, 232 

longipeda, 221 
martensi, 23] 

australis, 231 

mauritiensis, 217 

megaloplax, 228 
melanogramma, 216, 226 

melanosticta, 223, 224 

michaelseni, 222 

nereidina, 232 

plana, 227 
propinqua, 232 

rhabdota, 220 

smaragdina, 231 
spongicola, 220, 227 
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stelligera, 214, 215, 216 

forma atra, 216 

forma atrolineata, 216, 226 

forma melanogramma, 216 

striolata, 225 

trilineata, 226 

virgata, 227 
vitrea, 214 

Ophiothrix (Ophiothela) mirabilis, 229 
Ophiotrichidae, 169, 213-214 

Ophiotrichoides, 214, 228, 230-231, 232 

hymenacantha, 231, 233 

irregularis, 231, 233 

Ikochsca, QSL, ZZ 

lymani, 230 

martensi, 233 

australis, 230, 231 

nereidina, 231, 232, 468 

propinqua, 231, 232-233 
pulchra, 231, 233 

smaragdina, 231-232, 467 

Ophiotriton, 240 

semoni, 240 

Ophiozona elevata, 271 
gymnopora, 267 
longispina, 271 

Ophiozonella, 266, 271 

bispinosa, 272 
elevata, 271-272, 471 

Ophiura, 266, 267, 270 
annulosa, 247, 249, 272 
carnea, 268 

ciliaris, 216 

ctenophora, 268 
echinata, 242 

incrassata, 253 

kinbergi, 270 
longipeda, 217, 221 
marmorata, 228, 229 

nereidina, 232 

ooplax, 270 
pentagona, 170 
reticulata, 237 

rosula, 214 

scolopendrina, 243 
texturata, 270 

ophiura, Asterias, 270 
Ophiurella primigenia, 165 
Ophiurodon, 252, 254, 255 

cincta, 255 
cinctum, 254, 255, 467 

var. pulchellum, 254, 255 
cinctus, 255 
cupida, 255 
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Ophiurodon—continued 
cupidum, 254, 255 
opacum, 254, 255 

Ophiuroidea, 7, 162-163, 169-170, 473 
Ophiuropsis, 172, 173 

lymani, 173-174 
orbiculare, Laganum, 345 
orbicularis, Echinodiscus, 345 

Peronella, 344, 345-346 

orbiculus, Fibularia gregata var., 348 

orbignyana, Gualtieria, 376 
Orbithyone, 386, 396 

megapodia, 396 
Orcula perspicillum, 410 
Oreaster, 99, 105, 106 

australis, 107 

gracilis, 107 
nodosus, 106 

regulus, 107 
valvulatus, 98 

Oreasteridae, 65, 105, 107, 108 

Oreasterinae, 107 

Oreometra, 54 

mariae, 54 

pericalles, 54 
ornata, Tamaria, 123, 124 

ornatum, Astrogonium, 93 
ornatus, Hypalocrinus, 21 

Marsupites, 22 
Ophidiaster, 124 

Tribrachyocrinus, 15, 16 
Ortholophus lineatus, 308 
Othilia, 145 

luzonica, 147 
purpurea, 147 

ovata, Echinolampas, 359-360 
Maretia, 380 

ovatus, Echinanthus, 358, 359 
Spatangus, 379, 380 

oviformis, Clypeaster, 354 
Nucleolites, 354 

ovulum, Echinolampas, 359 
Fibularia, 348 

ovum, Amblypneustes, 317, 318-319 
Echinus, 317, 318 

oxyconus, Conocladus, 179, 180 

P 

pachistus, Amblypneustes ovum var., 319 
Pachycentrotus, 327, 328, 329 

australiae, 329 

paedophora, Aporometra, 58, 59 
Himerometra, 58, 59 

INDEX 

Palaeaster, 66, 126 

asperrimus, 127 
caractaci, 67 
clarkei, 126 

meridionalis, 68 

speciosus, 68 

Palaeaster (Monaster) clarkei, 126 
giganteus, 66, 67 
stutchburii, 67 

Palaeasteridae, 65, 66 
Palaeocoma cylindrica, 167 

marstoni, 168 

Palaeopneustes hystrix, 362 
niasicus, 362 

Palaeopneustidae, 362 
palaeozoicus, Furcaster, 167 
Palasterina, 68, 69 

bonneyi, 69 
flemingtonensis, 69 
rigidus, 68 
rugosa, 66 
stachi, 69, 70 

stellata, 128 

umbonata, 69, 70 

Palasterinidae, 65, 68 

pallida, Thyone buccalis var., 401 
pallidus, Amblypneustes, 317, 318 

Echinus, 318 

Stichopus variegatus var., 417, 419 

palmata, Alecto, 47 
Lamprometra, 47 

Palmipes rosaceus, 144 
papillata, Cidaris, 288 
papposa, Asterias, 149 
papuensis, Thyone, 398, 399-400 

Thyone fusus var., 399 

Paracaudina, 442, 444, 445 

australis, 444, 445 
chilensis, 444 

var. ransonnetii, 444 

ransonetti, 444 

tetrapora, 444, 445, 470 

Paradoxechinus, 307, 308 
novus, 308 

paradoxus, Stichopus, 417, 419 
Paranepanthia, 129, 136-137 

grandis, 137, 138, 470 
praetermissa, 137-138, 469 
rosea, J57/, 83 

Parasalenia, 314, 330, 331 

gratiosa, 331 
pohlii, 331 

Parasaleniidae, 331 n. 
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Paraster, 363, 366 
gibberulus, 367 
savignyi, 367 

Parasterina, 129, 142-143, 479 

crassa, 142, 143 

occidentalis, 142, 143 

troughtoni, 142, 143 
Parastichopus, 416 
pardalis, Holothuria, 425, 437 
Parechinus notius, 323 

parva, Cucumaria, 397 
Mesothuria, 4/6 

Mesothuria murrayi var., 416 
Ophiocoma, 241, 242, 243, 247, 250 n. 

parvicirra, Alecto, 37, 39 
Antedon, 62 

Comanthus, 36, 38, 39, 484 

Comanthus (Comanthus), 39 
Dorometra, 62 

parviclypeus, Amphioplus, 204, 205 
parvior, Promopalaeaster meridionalis var., 

68 
parvipatina, Leptosynapta, 453, 454 
parvipedes, Phyllophorus, 408, 409 
parvispina, Heliocidaris erythrogramma 

Vir, SO, S30 
Phyllacanthus, 283 

parvispinum, Ophioteichus, 271 

parvispinus, Phyllacanthus, 281, 282, 283- 
284, 469 

parvula, Actinopyga, 436 
Holothuria, 436 

Mulleria, 436 

parvus, Hallaster, 167 
Isocrinus, 20 

patella, Scutellina, 351 
Patinapta, 482 
Patiria crassa, 142, 143 

ocellifera, 142 
Patiriella, 129, 134, 136 

brevispina, 134, 135 

calcar, 134-135, 469 
exigua, 134, 136, 478 

gunnii, 134, 135, 470 
inornata, 134, 136 

mimica, 134, 135-136 
nigra, 134, 136 
regularis, 136 

pattersoni, Archaster, 478 
patula, Antedon, 59 

Perissometra, 59 

paucicirra, Euantedon, 61 
pauciforis, Linckia, 115 

Nardoa, 114, 115, 468 

36 

paucigranula, Ophiarachnella, 260, 263 
paucituberculatus, Coelopleurus, 306 
pectinata, Asterias, 31 

Comatula, 28, 30, 31 

pectinatus, Astropecten, 73, 74, 75 
Pectinura, 253, 256, 257, 265 

arenosa, 256, 257 
assimilis, 256, 257 

dyscrita, 256 
exilis, 258 
infernalis, 262 

megaloplax, 263 
nigra, 256-257 
ramsayi, 261 
similis, 263 
sphenisci, 263 
vestita, 256 

yoldii, 256, 257-258 

Pedicellaster, 154, 155 
improvisus, 155 
reticulatus, 155 

typicus, 155 
peircei, Anthenoides, 95 
pellocrica, Mespilia globulus var., 315 
peloria, Maretia, 380 
Pendekaplectana, 451 
pendulus, Isocrinus, 19 
penicillaris, Asterinopsis, 137 
Pentaceraster, 105, 106-107 

australis, 107 
gracilis, 107 
regulus, 107 

Pentaceros callimorphus, 107 
granulosus, 92 
nodulosus, 106 

rouxi, 107 

Pentacrinida, 17 
Pentacrinidae, 18 

Pentacrinus australis, 19 
stellatus, 20 

Pentacta, 386, 390-391, 392, 393, 395, 402 
australis, 390, 391, 392, 394 

coerulea, 391 

var. rubra, 391 

casa, IML, BW, ss 

cucumis, 391, 393, 468 

Gisparaoo leno, 
jagorii, 390, 391-392 
minuta, 390, 392 

quadrangularis, 390, 391, 392 
var. rubra, 391 

robusta, 391, 393 

robustoides, 390, 392 
trimorpha, 391, 394 
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Pentacta—continued 

tuberculosa, 390, 391, 392, 393 

tuberculosus, 393 

pentactes, Holothuria, 387 

pentagona, Ophiura, 170 

Pentagonaster, 81, 88, 89 

abnormalis, 89 

alexandri, 84 

coppingeri, 91 
crassimanus, 88, 89-90 

dubeni, 88-89, 94, 470 
pulchellus, 88 
stibarus, 89 

validus, 90 

Pentagonaster (Dorigona) moebii, 87 
pentagonula, Asterias, 100 

pentagonus, Nymphaster, 87 
pentaphylla, Asterias, 214 
pentaspinosa, Goniocidaris, 291, 292 n., 293 

Pentathyone, 386, 396 

mirabilis, 396 

perforata, Thyone, 399, 400 

Periaster fragilis, 367 
limicola, 367 

pericalles, Oreometra, 54 
Reometra, 54 

Pericosmus, 362, 363, 376 

compressus, 366, 376 
gigas, 365 
macronesius, 363 
mcecoyi, 366 
nelsoni, 366 

Periechocrinites, 10 

articulosus, 10 

Periechocrinus, 10 

indicator, 10 

Periecocrinites, 10 

perierctus, Glyphodiscus, 95 
Perischoechinoida, 278 

perissa, Thyone, 398, 399 

Perissometra, 59 

patula, 59 

Peronella, 342, 343, 344, 345, 346, 467 
aphnostina, 346 
decagonalis, 346 

lesueuri, 344, 345, 346 

orbicularis, 344, 345-346 

peronii, 344-345 
platymodes, 344, 346 
ricta, 344, 345 

rostrata, 345 

tuberculata, 344, 346, 467 

INDEX 

peroniu, Laganum, 344 

Laganum (Peronella), 344 
Peronella, 344-345 

perplexa, Amphiura, 201 
Asterina, 130, 131 

Ophionephthys, 200, 201 
perplexum, Comantheria, 34, 35 

Comanthus, 35 

perplexus, Ophiolepis, 201 
perspicillum, Orcula, 410 

Urodemas, 410, 469 

perspinosa, Antedon, 52 
Colobometra, 52 

pertusa, Antedon, 60 
pervicax, Holothuria, 422, 428, 435 

Petasometra, 48, 51, 467 
brevicirra, 51 
helianthoides, 51 

variegata, 5/ 

Petraster, 68, 69 

angustior, 68, 69 

richi, 68, 69 

smythi, 68 

petri, Crepidosoma, 166 
Protaster, 166 

Petricia, 109, 110, 491 

obesa, 110 
punctata, 110 

vernicina, 110 

Phanerozonia, 64, 65, 66, 473 
phanerum, Ophiocreas, 175, 176 
Phanogenia minima, 32 
phantapus, Holothuria, 413 

Psolus, 413 

Phialocrinus, 13, 14, 15 

impressus, 14 
konincki, 14-15 
nodosus, 14, 15 
princeps, 14, 15 
stephensi, 14, 15 

phoenissa, Temnotrema, 313, 314 

phrixa, Amphiura, 191, 193, 467 
Phrynocrinidae, 17 
Phrynophiurida, 169, 170 
Phyllacanthus, 280, 281, 282, 283, 284, 491 

annulifera, 286 

australis, 285 
dubia, 281 
duncani, 281, 282 

imperialis, 281, 282, 283 
irregularis, 281, 283, 284, 470 

kimberi, 283 
longispinus, 281, 282, 467 
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Phyllacanthus—continued 
magnificus, 281, 282, 283 

parvispina, 283 
parvispinus, 281, 282, 283-284, 469 

Phyllophorus, 387, 399, 402, 404, 407-408, 
409, 410, 411, 488 

brocki, 407, 408 
cebuensis, 408, 409 

dearmatus, 411 
hamatus, 411 

holothurioides, 407, 408 
magnus, 399 
parvipedes, 408, 409 
proteus, 402, 408-409 
thyonoides, 408, 409 
trapezus, 408, 409-410, 468 

urna, 407 
ventripes, 412 
vestiens, 411, 412 

pica, Ophiocoma, 242, 244 
picta, Echinometra, 332 

Ophiocoma, 251 
Ophiomaza cacaotica var., 234 

pictum, Ophiarthrum, 251-252, 468 
pilosa, Ophiocnida, 199 
pilosus, Ophiocentrus, 198, 199-200, 469 
pinnatus, Cyathocrinites, 12 
pinniformis, Amphimetra, 43, 44 

Antedon, 44 

pistillaris, Cidarites, 284 
placenta, Arachnoides, 339, 340, 341 

Echinus, 339, 340 

Placophiothrix, 213, 223-224, 226, 227, 228 
albolineata, 224, 228 

albostriata, 224, 227 
aristulata, 223, 224-225, 493 
elegans, 224, 226 

lineocaerulea, 223, 225, 467 
megaloplax, 224, 228 
melanosticta, 223, 224, 467 
plana, 224, 227, 467 
spongicola, 224, 225, 227, 470 
striolata, 223, 225-226 
trilineata, 224, 226 
virgata, 224, 227, 228 

plana, Ophiactis, 209 
Ophiothrix, 227 
Placophiothrix, 224, 227, 467 

planadeclivis, Hemiaster, 364 
planci, Acanthaster, 150-151 

Asterias, 150 

planissimus, Echinocyamus, 349, 350 
planulata, Maretia, 380 

planulatus, Spatangus, 379 

plateia, Fibularia, 348, 349 
Platycrinidae, 9, 11 
platydisca, Nepanthia, 136 
platymodes, Laganum, 346 

Peronella, 345, 346 

platytatus, Echinocyamus, 349, 350 

platyterus, Ammotrophus, 342 
Plectaster, 145, 149 

decanus, 149 

_ plectrophorum, Cenolia, 35, 36 
Comanthus, 36 

Comanthus (Cenolia), 36 
Plesiolampas, 355, 358 

elongata, 358 
rostrata, 358 

rostratus, 358 

Pleurechinus bothryoides, 313 
siamensis, 314 

pleuripus, Cystipus, 432 
Holothuria, 432 

pleyadella, Asterias, 90 
Goniodiscaster, 90-91 

Goniodiscus, 90 
Plicatocrinidae, 17 
Plococidaris, 287, 288 

verticillata, 287 
plumosus, Helicocrinus, 11, 12 

poecila, Amphiura, 192, 197-198 
Monilimetra, 63 

pohlii, Parasalenia, 331 

polyacanthus, Astropecten, 73, 74-75 
Polyaster elegans, 346 
Polycheira, 456, 458 

rufescens, 458, 468 

polydactylus, Actinocrinus, // 
polygnatha, Anthenea, 100, 104 
polyplax, Allostichaster, 157, 470, 493 

Asteracanthion, 157 

Nepanthia, 141 

Polyplectana, 447, 449, 452 

kefersteinii, 449-450 

polypora, Austrofromia, 114, 470 
Fromia, 114 

Poraniidae, 109, 138 

Porocidaris elegans, 294 
porosissimus, Holopneustes, 319, 320 
porrecta, Ophionereis, 237, 238, 239 
posterocrassa, Echinolampas, 359 
Poteriocrinidae, 12, 13 
Poteriocrinites, 13 

crassus, 13 

Poteriocrinus, 13 

smithii, 14 

praesignis, Disasterina, 138, 139 
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praestans, Mediaster, 83 

praetermissa, Asterinopsis, 137 
Paranepanthia, 137-138, 469 

preissi, Astropecten, 73, 77 
Prenaster, 362, 363, 364 

aldingensis, 364 
alpinus, 363 

primaevus, Uraster, 69 

primigenia, Ophiurella, 165 
princeps, Phialocrinus, 14, 15 

Stellaster, 96, 97, 467 
Prionocidaris, 229, 280, 284-285, 287, 288 

australis, 284, 285 
baculosa, 285-286 

var. annulifera, 286, 287 

bispinosa, 285, 286-287 

var. aruana, 287 

var. chinensis, 287 

var. elegans, 287 
var. laevis, 286, 287 

var. nigro-brunnea, 287 
var. ramsayi, 287 

scoparia, 285, 286 
verticillata, 285, 287-288 

problematicus, Astropecten, 73, 74 

productamensis, Molpadia, 443 
profundi, Ophiactis, 207, 209, 210 
Progonolampas, 359 

novae-hollandiae, 359 

Promachocrinus, 475 
Promopalaeaster, 67, 68 

meridionalis, 68 

var. parvior, 68 

Promopalaeasteridae, 65, 67 
propetumescens, Tamaria, 123 
propinqua, Ophiothrix, 232 

Ophiotrichoides, 231, 232-233 

propinquus, Ophidiaster, 120, 121 
Protankyra, 447, 455, 490 

bisperforata, 455 
challengeri, 489 
insolens, 455, 456 

similis, 455 
verrilli, 455, 456, 467 

Protaster brisingoides, 166 
forbesi, 167 
gregarius, 165 
leptosoma, 167 
miltoni, 164 
petri, 166 

protecta, Stephanometra indica, 46 
protectus, Lamprometra, 47 
Protenaster, 363, 364 

australis, 364-365, 470, 474 

INDEX 

protentus, Nymphaster, 86 
proteus, Phyllophorus, 402, 408-409 
protomacronema, Antedon, 55 
Protoreaster, 105-106 

nodosus, 106 

nodulosus, 106, 467 

provectus, Echinocyamus, 349, 350 
prunispinosa, Goniocidaris, 291, 292 
Psammechinus, 323 

humilior, 323 
verruculatus, 321 

woodsi, 324 

Pseudanthenea, 82, [99] 
Pseudarchaster, 83 

boardmani, 83 

Pseudechinus, 321, 323, 324, 494 

albocinctus, 324 

hesperus, 323 

huttoni, 323 

notius, 323 

woodsi, 323-324 

Pseudoboletia, 327, 328 

indiana, 328 
stenostoma, 328 

Pseudocaudina australis, 445 

ransonetti, 444 

Pseudocolochirus, 386, 390, 394 

axiologus, 394 

Pseudocucumis, 387, 405, 410 

acicula, 405 

aciculus, 405 

africana, 404 

bicolumnatus, 406 

eurystichus, 406 
intercedens, 388, 405, 406 

quinquangularis, 404 
théeli, 404 

thomsoni, 406, 407 

Pseudogoniodiscaster, 82, 93 

wardi, 93 

Pseudophidiaster, 112, 125 

rhysus, 125 

Pseudoreaster, 82, 99 

obtusangulus, 99, 467 

Psilaster, 72, 77, 478, 480, 494 
acuminatus, 78, 471, 478, 494 

Psolidae, 385, 412-413 
Psolidium, 413, 414, 415 

convergens, 415 
dorsipes, 414 
granuliferum, 414, 415 
nigrescens, 414-415 
sp.?, 414, 415 
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Psolus, 413-414, 415, 485 
minutus, 4/4 

phantapus, 413 

spinuliferus, 4/4 

squamatus, 413, 414 

Psolus (Hypopsolus) ambulator, 413 
ptena, Amphiura, 192, 195-196 

Pteraster, 151-152 

capensis, 152 

cribrosus, 152 

tetracanthus, 152 

Pterasteridae, 126, 151 

Ptilometra, 55, 56, 491 

australis, 55—56, 469 

macronema, 55, 56, 470 

mulleri, 55, 56, 59 

mulleri, 56 n. 

Ptilometridae, 23, 55 

pulchella, Amphiura, 203 

Habroporina, 138 

Holothuria, 428 

pulchellum, Ophiurodon cinctum var., 254, 
2D) 

pulchellus, Microcyphus, 315, 3/6 

Pentagonaster, 88 

pulcher, Astroconus, 180 

pulcherrima, Lapworthura, 164, 165 

pulcherrimus, Astropecten, 73, 76 

pulchra, Holothuria impatiens var., 434 

Ophiarachnella ramsayi var., 260, 262 

Ophiocoma, 243, 244-245, 470 

Ophiocoma canaliculata var., 244 

Ophiotrichoides, 231, 233 

pulvinata, Astropyga, 301 
pumila, Antedon, 61 

punctata, Ophiocoma, 245 
Retiiciaam el) 

Zygometra, 40, 41, 42 

puncto-caeruleum, Ophiopteron, 225 

purpurea, Comatula, 30, 31 

Holothuria, 459 

Othilia, 147 

purpurescens, Holopneustes, 320 

purpureus, Echinaster, 147 
pusillus, Spatangus, 382 

pustulatum, Astrodendrum, 181 

- pustulifera, Cidaris, 479 

pycnotilus, Holopneustes, 320, 469 . 

Pygorhynchus, 355, 358 
vassali, 358 

pyramidalis, Rhynobrissus, 373, 374 
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Q 
quadrangularis, Colochirus, 391 

Holothuria, 391 

Pentacta, 390, 391, 392 

queenslandensis, Tosia, 93, 94-95 
quinaria, Luidia, 71 
quinduplicava, Antedon, 42 
quinquangularis, Actinocucumis, 403, 404 

Pseudocucumis, 404 

R 

Radiaster, 80 

elegans, 80 
gracilis, 80-81 

Radiasteridae, 65, 80 

radiata, Astropyga, 301, 303, 468 
Cidaris, 300, 301 

ramispicula, Opheodesoma, 449 
ramosissimus, Botryocrinus, 13 

ramsayi, Ophiarachnella, 260, 261-262, 470 
Pectinura, 261 

Prionocidaris bispinosa var., 287 
ransonetti, Paracaudina, 444 

Pseudocaudina, 444 

ransonnetii, Caudina, 444 
Paracaudina chilensis var., 444 

rapida, Amphiura, 197 
rarispina, Salmacis, 311 

recens, Apatopygus, 354, 355 
Nucleolites, 355 

recta, Chondrocloea, 451, 452, 453 

Synapta, 453 
Synaptula, 453 

reevesii, Dorigona, 96 

reginae, Antedon, 46 

regularis, Allostichaster, 157, 158 
Asterina (Asteriscus), 134 
Cionobrissus, 3/4—375 

Halityle, 109 
Patiriella, 136 

regulus, Oreaster, 107 
Pentaceraster, 107 

reinhardtii, Ophiactis, 210 

relicta, Amphiura, 205 

relictus, Amphioplus, 205 
remollescens, Holothuria, 425, 437 

Reometra, 54 

mariae, 54 

pericalles, 54 
Repometra, 482 

resiliens, Ophiactis, 208, 212, 470, 494 

Retaster  lailee/>2 

capensis, 152 
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Retaster—continued 

cribrosus, 152 
insignis, 152 

reticulata, Ophiura, 237 
reticulatus, Pedicellaster, 155 

revinctus, Cionobrissus, 374 

rhabdota, Macrophiothrix, 218, 220-22] 

Ophiothrix, 220 
rhabdotum, Ophiocreas, 175-176 
Rhipidaster, 149, 150 

vannipes, 150 
Rhynobrissus, 370, 373, 374 

apicatus, 374 
hemiasteroides, 373, 374 
macropetalus, 373, 374 
pyramidalis, 373, 374 

rhysus, Pseudophidiaster, 125 

richi, Petraster, 68, 69 

ricta, Peronella, 344, 345 

rictum, Laganum decagonale var., 343, 345 
rigida, Chiridota, 457 

Holothuria, 424, 432-433 
Thyone, 401 

rigidus, Palasterina, 68 

Stichopus, 432, 433 
ritteri, Bunaster, 118 

robillardi, Echinus, 326 

robusta, Pentacta, 391, 393 

robustipinna, Actinometra, 42 
Himerometra, 42 

robustoides, Pentacta, 390, 392 

robustus, Colochirus, 393 
rodgersii, Centrostephanus, 296, 298-299, 

469 
Thrichodiadema, 298 

roebucki, Trochodota, 460, 470 
rosacea, Anseropoda, 144 

rosaceus, Asterias, 144 

Echinus, 336 

Palmipes, 144 
Rosaster, 81, 84 

symbolicus, 84 
rosea, Astropecten zebra var., 77 

Nardoa, 114, 115 
Paranepanthia, 137, 138 

rostrata, Peronella, 345 

Plesiolampas, 358 
rostratum, Laganum, 345 

rostratus, Conoclypeus, 358 
Plesiolampas, 358 

rosula, Ophiura, 214 
rotalaria, Comanthus (Comanthus, Validia), 

US) 
Comanthus (Validia), 29 

INDEX 

Comatula, 29 

Validia, 29-30 
rotula, Comantheria, 34, 35 
rotundus, Eupatagus, 377 

Metacrinus, 19 

rouxi, Pentaceros, 107 
rubra, Pentacta coerulea var., 391 

quadrangularis var., 391 
Tosia, 93 

rudis, Ophiobyrsa, 171 
rufescens, Chiridota, 458 

Polycheira, 458, 468 

rugosa, Holothuria, 424, 435 
Macrophiothrix, 219, 222 

Ophiarachnella, 260, 262, 467 

Palasterina, 66 

rugosus, Astrothamnus, 177-178 
Astrothrombus, 178 

ruthveni, Uraster, 127 
Urasterella, 127 

Saccocomidae, 21 

sacellus, Stolus, 401 

Thyone, 401 
sagaminus, Gorgonocephalus, 181 
sagena, Asterias, 145 

sagenus, Echinaster, 145 
Salenia gibba, 304 

globosa, 305 
tertiaria, 304 

Salenidia, 304, 305, 482 

globosa, 304, 305 

tertiaria, 304-305 

Saleniidae, 295, 304 

Salmaciella, 310 
Salmacis, 307, 310-311, 312, 491 

alexandri, 311 
belli, 310, 321, 468 

bicolor, 310 
dussumieri, 311, 312, 468 

michaelseni, 309 

oligopora, 310, 312 
rarispina, 311 
sphaeroides, 310, 312 

var. belli, 311 

virgulata, 310, 311 
var. alexandri, 310, 311 

forma scalaris, 311 

forma viridis, 311 

woodsii, 311 

Salteraster, 127, 128 

biradialis, 127 

selwyni, 127 
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samoana, Cenolia, 36-37 
Comanthus (Cenolia), 36 
Comanthus (Comanthus), 36 

sanguinolenta, Asterias, 148 
Saracrinus, 18 

sargassi, Thyone, 397 
savignyi, Centrechinus, 297-298 

Diadema, 297 

Ophiactis, 208, 209, 210, 211, 212, 466, 
476 

Ophiolepis, 207, 210 
Paraster, 367 

Schizaster, 367 

scaber, Echinocyamus, 349, 350 
Margaraster, 155 

scabra, Holothuria, 423, 430-431 

scabrum, Molpadia, 443, 444 
scalaris, Salmacis virgulata var. alexandri 

forma, 311 

Temnopleurus, 311 
scalprifera, Asterias (Smilasterias), 156 
schayeri, Astropecten, 72, 73, 74 

Ophiolepis, 238 
Ophionereis, 237, 238, 470 

Schizaster, 363, 368, 369, 482 

abductus, 368 

agassizil, 363 
gibberulus, 366 
japonicus, 368 
lacunosus, 367, 368 
savignyi, 367 
sphenoides, 368, 369 

studeri, 368 

Schizaster (Periaster) limicola, 367 
schlegelii, Actinometra, 33 

Comanthina, 32, 33, 34 

Comanthus, 33 

schmeltzii, Thyonidium, 410 

Urodemas, 410-411 

schmideliana, Asterias, 108 

schoenleinii, Ophiocoma, 243, 245, 468 
Schuchertia, 128 

junori, 128 
macrata, 128 

Schuchertiidae, 125, 128 
scobinata, Asterina, 130, 132 

Scoliodota, 461 

théelii, 461 
Scoliorhapis, 456, 461 

théel1i, 461, 469 
scolopendrina, Ophiocoma, 242, 243, 244 

Ophiura, 243 
scoparia, Prionocidaris, 285, 286 

scotia, Macrophiothrix, 218, 220, 467 
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scotiopremnus, Nudechinus, 324, 483 
sculpta, Temnotrema, 312, 314 

scutatus, Nucleolites, 354 
Scutella occitana, 350 

tamboensis, 351 

Scutellidae, 334, 341, 342, 351 
Scutellina, 347, 351 

morgani, 351 
nummularia, 351 

patella, 351 
Scytaster novaecaledoniae, 115 
selwyni, Archaeocidaris, 279, 473 

Salteraster, 127 

Urasterella, 127 
semicoronata, Brisinga, 153 n. 

Odinia, 153 

semoni, Ophionereis, 237, 239, 240-241 

Ophiotriton, 240 

semperi, Cucumaria, 387, 388 
semperianum, Labidodemas, 42/ 
sentosa, Actinometra, 26, 27 

Capillaster, 27 
seposita, Asterias, 145 
septemspinosa, Amphiura, 192, 194, 195 

Ophiarachna, 263 
Ophiarachnella, 260, 263-264 

seriatus, Goniodiscaster, 90, 92 

Goniodiscus, 92 

serripinna, Antedon, 49 
Oligometra, 49-50, 484 

setosa, Echinometra, 296, 297 

setosum, Diadema, 297 
setosus, Centrechinus, 296, 297, 298 

sexradia, Amphiacantha, 206 
Ophiocnida, 206 

siamense, Temnotrema, 313, 31/4 

siamensis, Pleurechinus, 314 

Temnotrema, 314 

sibogae, Anthenea, 102, 104 
Astropecten zebra var., 77 
Ophiocreas, 175 

sidneyensis, Anthenea australiae var., 102 

similis, Ophiarachnella, 260, 263 
Pectinura, 263 

Protankyra, 455 
Synapta, 455 

simplex, Ophiomusium, 274-275, 471 

simulans, Stichopus, 417 
simultans, Stichopus, 417 
sinusoida, Asterias, 159 

Uniophora, 159-160 
Sismondia, 347, 350 

murravica, 351 

sladeni, Dipsacaster, 78 
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sluiteri, Thyone, 399, 402 

smaragdina, Ophiothrix, 231 
Ophiotrichoides, 231-232, 467 

Smilasterias, 154, 156-157, 475 

irregularis, 157 
smithii, Poteriocrinus, 14 

smythi, Petraster, 68 
socialis, Uintacrinus, 22—23 

solaris, Comatula, 30, 31, 236 
Solasteridae, 126, 149 

spanoschistum, Comanthoides, 28 

Comanthus, 27, 28 
spatagus, Echinus, 372 

Metalia, 372 

Spatangidae, 362, 369-370 
Spatangina, 334, 361, 369 

Spatangus, 369, 491 

atropos, 369 
australasiae, 381 

brissus unicolor, 375 

brissus var. latecarinatus, 375 

bufo, 364 
coranguinum, 378 
crux-andreae, 381 

elongatus, 381 
excentricus, 360 
forbesi, 382 

ovatus, 379, 380 
planulatus, 379 
pusillus, 382 
sternalis, 372 

speciosa, Iconometra, 49 

speciosum, Ophiomisidium, 266 
speciosus, Leiaster, 119-120 

Palaeaster, 68 

spectabilis, Opheodesoma, 448, 449 

Sphaerechinus australiae, 328, 329 
sphaeroides, Echinus, 312 

Salmacis, 310, 312 

sphaerulata, Asterias, 188 
sphenisci, Ophiarachnella, 260, 263 

Pectinura, 263 

sphenoides, Schizaster, 368, 369 

spicata, Antedon, 46 
Stephanometra, 45, 46 

spinifera, Holothuria, 423, 429, 430 

Macrophiothrix, 218, 220 

Valvaster, 151 — 
spinosa, Apentacta, 395 

Holothuria, 395 

Ophiopezella, 258-259 
spinosum, Ophiarachna, 258 
spinosus, Calliaster, 87, 88 

Colochirus, 395, 396 

INDEX 

spinulifera, Disasterina, 138, 139 
spinuliferus, Psolus, 414 
Spinulosa, 64, 125-126, 473 

spinulosa, Ophiacantha, 183 
spinulosus, Zoroaster, 154 
spongicola, Ophiothrix, 220, 227 

Placophiothrix, 224, 225, 227, 470 
springeri, Comastrocrinus, 21 

Hypalocrinus, 20 
Teliocrinus, 20-2] 

spryi, Gregoriura, 163, 164 

squamata, Amphipholis, 202, 466 
Asteria, 202 

Cucumaria, 389, 475 
squamatoides, Cucumaria, 387, 389 

squamatus, Colochirus, 393 

Cuvieria, 413 

Psolus, 413, 414 

squameus, Ophidiaster, 120, 122 
squamifera, Holothuria, 429, 430 

squamulosus, Stellaster, 97 
stachi, Palasterina, 69, 70 

Staurothyone, 386, 397, 398 
distincta, 397, 398 
inconspicua, 397 
vercoi, 397-398 

Stellaster, 82, 96-97, 98, 491 

childreni, 96 

gibbosus, 96, 98 
granulosus, 97 
incei, 96, 97—98 

inspinosus, 96, 97, 98 
megaloprepes, 96, 97 
princeps, 96, 97, 467 
squamulosus, 97 

stellata, Dictenophiura, 268-269, 467 
Ophiarachna, 259 

Ophiochasma, 259 
Ophioglypha, 268 
Palasterina, 128 

stellatum, Ophiochasma, 259 
stellatus, Ophiopinax, 259 

Pentacrinus, 20 

stelligera, Actinometra, 26 
Comatella, 25, 26 

Ophiothrix, 214, 215, 216 
stenaspis, Amphioplus, 204, 206 
Stenometra arachnoides, 57 

stenopora, Heliocidaris, 329 
stenostoma, Pseudoboletia, 328 

Stephanometra, 45 | 
callipecha, 45 
indica, 45, 46 

protecta, 46 
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Stephanometra—continued 
monacantha, 45, 46 

spicata, 45, 46 
stypacantha, 46 

stephensi, Phialocrinus, 14, 15 
Stereocidaris, 280, 290 

australiae, 290 

Stereoderma murrayi, 401 
validum, 395 

stereosomus, Echinaster, 146 

sternalis, Brissus (Metalia), 372 
Metalia, 372-373 
Spatangus, 372 

stibarus, Pentagonaster, 89 
Stichopodidae, 415, 416 

Stichopus, 416-417, 419, 433, 438 
ananas, 420 

chloronotos, 417 
chloronotus, 417, 468 

ellipes, 417, 418 
horrens, 417, 418 
ludwigi, 417, 418 
mollis, 417-418, 470, 494 
paradoxus, 417, 419 
rigidus, 432, 433 
simulans, 417 
simultans, 417 

variegatus, 416, 417, 418-419 

var. pallidus, 417, 419 
Stichopus (Gymnochirota) cinerascens, 428 

leucospilota, 438 

Stichopus (Perideris) chloronotos, 416, 417 
sticta, Macrophiothrix, 218, 219 

stictacantha, Amphiura, 191, 193-194 

stigma, Ophionereis, 237, 239, 467 
Stolasterias, 156 

Stolinus, 413 

cataphractus, 4/3 

Stolus sacellus, 401 

Stomopneustes, 305 
atropurpurea, 305 
variolaris, 305, 468 

Stomopneustidae, 295, 305 

striata, Asterias, 151 
Cucumaria, 387, 388 

striolata, Ophiothrix, 225 

Placophiothrix, 223, 225-226 

Strongylocentrotidae, 296, 327 
Strongylocentrotus tuberculatus, 330 

tuberculosus, 330 

studeri, Decametra, 52-53 

Oligometra, 52 
Schizaster, 368 
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Siaoelena,, S55, S/ 

elegans, 357 
Sturtzaster, 163, 168 

mitchelli, 168-169 
Sturtzura, 163, 166 

brisingoides, 166—167 
leptosomoides, 168 

stutchburii, Australaster, 67 

Palaeaster (Monaster), 67 

stygia, Moera, 369 
Moira, 369 

Stylocidaris, 280, 281, 289, 290, 473 
bracteata, 289 

conferta, 289-290 

stypacantha, Stephanometra, 46 
Styphlaster, 82, 92 

notabilis, 92 

subglobosus, Amblypneustes pallidus var., 
318 

subulata, Metrodira, 111 

subverta, Holothuria, 431 
sufflata, Cribrella, 148 

sulcifer, Asteracanthion, 158 

superba, Ophiolepis, 272-273 
superbus, Echinaster, 145, 147, 151 

sweeti, Micraster, 379, 473 

symbiota, Ophiactis, 207, 208 
symbolicus, Nymphaster, 84 

Rosaster, 84 

Synallactidae, 415, 416 
Synapta, 447, 450 

abyssicola, 455 
dolabrifera, 454 

glabra, 448 
godeffroyi, 447 
grisea, 449 

indivisa, 451, 452 
insolens, 456 

kefersteinii, 449 

maculata, 450, 468 

mammillosa, 450 

nigra, 451, 452 

oceanica, 450 

recta, 453 

similis, 455 

verrilli, 456 

Synaptidae, 446-447 
Synaptula, 451, 452 

hydriformis, 451 
nigra, 452 
recta, 453 

Synbathocrinus ogivalis, 12 
syntomus, Astropecten, 73, 74 
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lt Nepanthia, 140, 142 

Taeniactis, 163, 164 Ophionephthys, 200, 201 
wenlocki, 164 tenuispina, Ophiacantha, 184, 185 
yeringae, 164 Ophiocoma, 246 

Thentoauas, “56, S259, 401 tenuispinus, Centrostephanus, 298, 299 
allani, 460 tenuissima, Lobophora, 352 
australianus, 459, 469 tenuissimus, Echinodiscus, 352 
cidaridis, 459, 471 Echinodiscus auritus var., 352 
heterosigmus, 459 ternispina, Ophiocoma, 246 
estan, ASE tertiaria, Salenia, 304 

Tamaria, 112, 120, 123, 124 ‘Salenidia, 304-305 
fusca, 123, 124-125 tertiarius, Cardiaster, 360-361 
megaloplax, 123, 124 tessellata, Alecto, 43 

ornata, 123, 124 Amphimetra, 44 
propetumescens, 123 Amphimetra tessellata, 43, 44 
tuberifera, 124 tessellatus, Goniaster, 81 n. 
tumescens, 123-124 testudinarius, Encrinites, 22 

Marsupites, 22 

tetracanthus, Pteraster, 152 

tetrapora, Caudina, 445 

Paracaudina, 444, 445, 470 
texturata, Ophiura, 270 

tamboensis, Scutella, 351 

taprobanes, Cyllometra, 52 
Decametra, 52 

tasmaniae, Cenolia, 36, 37 
Comanthus, 37 
Comaniiws (Canal), % Thalassometra komachi, 58 

Hic, seen, 5721 Thalassometridae, 23, 57 
efilenn, 36 théeli, Pseudocucumis, 404 

Tegulaster, 129, 143-144 Théelia ambulatrix, 413 
embmay, WS, I6Y théelii, Scoliodota, 461 

Teliocrinus, 18, 20) 21 Scoliorhapis, 461, 469 
Thelenota, 416, 419, 420 

ananas, 419, 420 

anax, 419, 420 

asper, 20 
monarthrus, 20, 21 

springeri, 20-21 
telurus, Clypeaster, 336, 337 thetidis, Araeosoma, 303, 493 

Temnechinus, 308 Asthenosoma, 303 
lineatus, 308 Austrometra, 50, 469. 

Temnopleuridae, 295, 306-307 Oligometra, 50 

Temnopleurus, 307, 309, 491 Thiolliericrinidae, 17 
australis, 309 Thiolliericrinus, 18 

bothryoides, 313 thomsoni, Cucumaria, 406 
cavernosa, 309 Mensamaria, 406-407, 470, 494 

michaelseni, 309-310, 314, 470 Pseudocucumis, 406, 407 
var. viridis, 310 Thrichodiadema rodgersii, 298 

scalaris, 311 Thyone, 386, 387, 395, 398-399, 400, 402, 
toreumaticus, 309, 468 412, 488 

Temnotrema, 307, 309, 312-313, 314 alba, 399, 400-401 
bothryoides, 313, 314 axiologa, 399, 400 

decorum, 313, 314 buccalis, 399, 400, 401 

elegans, 313-314 var. pallida, 401 
notium, 313, 314 castanea, 399 

phoenissa, 313, 314 fusus var. papuensis, 399 
sculpta, 312, 314 gazellae, 399, 402 

siamense, 313, 314 grisea, 399, 400 

siamensis, 314 micra, 398, 400, 401 
tenuis, Arachnoides, 340, 341, 467 minuta, 399, 401 

Eospondylus, 165 mirabilis, 396 



Thyone—continued 
nigra, 399, 401 
okeni, 399, 402 

papuensis, 398, 399-400 
perforata, 399, 400 
perissa, 398, 399 

rigida, 401 
sacellus, 401 

sargassi, 397 
sluiteri, 399, 402 

vercoi, 397 

Thyonidium, 407 
cebuense, 409 

schmeltzii, 410 

thyonoides, Phyllophorus, 408, 409 
tigris, Ophionereis, 237, 241 
timorensis, Alecto, 38 

Comanthus, 33, 35, 36, 38-39 

toreumatica, Cidaris, 309 
toreumaticus, Temnopleurus, 309, 468 

Tosia, 82, 93, 94, 479, 491 
aurata, 93, 94 

australis, 93, 94, 470 
forma astrologorum,. 93, 94 

grandis, 93 
queenslandensis, 93, 94—95 

rubra, 93 

tubercularis, 93, 94 
tuberculata, 93 

Toxocidaris crassispina, 329 
erythrogrammus, 330 

Toxopneustes, 483 

indianus, 328 

trapezus, Phyllophorus, 408, 409-410, 468 

Tremaster, 131 

Trepang ananas, 419, 420 
triacontadactylus, Actinocrinites, 10 
Tribrachiocrinus, 15 

Tribrachyocrinus, 13, 15-16 

clarkei, 15, 16 
clarkii, 15, 16 
corrugatus, 16 

granulatus, 16 
ornatus, 15, 16 

Trichasteridae, 169, 172 

trichoptera, Cenolia, 36, 37, 470 
Comanthus, 37 
Comanthus (Cenolia), 37 
Comatula, 35, 37 

tricolor, Ophiactis, 207, 208 

trigona, Fibularia, 347 
trilineata, Ophiothrix, 226 

Placophiothrix, 224, 226 
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trimorpha, Pentacta, 391, 394 

Tripneustes, 321, 325 
gratilla, 326 

var. alba, 326 

trisancantha, Amphiura, 191, 193 

triseriatus, Astropecten, 73, 75 

Trochodota, 456, 459-460, 461, 488, 491 
allani, 460 

maculata, 460 

roebucki, 460, 470 

Trochostoma andamanense, 443 

Tropiometra, 53, 477, 478 
MT), DS 

Tropiometridae, 23, 53 

troughtoni, Parasterina, 142, 143 

truncata, Ophiacantha, 184, 185 

truncatus, Asterodiscus, 108 

tubaria, Cidarites, 290, 291 

Goniocidaris, 291-292, 333, 470 

tubercularis, Tosia, 93, 94 

tuberculata, Heliocidaris, 329, 330, 493 
Micropyga, 302-303 
Nardoa, 114, 115, 116 
Peronella, 344, 346, 467 

Tosia, 93 

tuberculatum, Chaetodiadema, 301, 302 

tuberculatus, Echinus, 329, 330 
Strongylocentrotus, 330 

tuberculosa, Anthenea, 102, 104 

Holothuria, 393 

Pentactass 90ers oles 925595 

tuberculosus, Astrochalcis, 182 

Colochirus, 393 

Pentacta, 393 

Strongylocentrotus, 330 

tuberifer, Ophidiaster, 124 

tuberifera, Tamaria, 124 

tubulosa, Holothuria, 421 

tumescens, Ophidiaster, 123 

Tamaria, 123-124 

tumida, Amphiura, 204 
tumidus, Anomalanthus, 335-336 

Echinanthus, 335 

tumulosa, Nardoa, 116 

tyloplax, Linckia, 117, 118 

tylota, Gonimaretia, 379 
typica, Actinocucumis, 402, 403 n. 
typicus, Actinocucumis, 403, 404 

Archaster, 79, 80 

Pedicellaster, 155 

Typocidaris, 281 
typus, Linckia, 117 
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U 

Uintacrinidae, 21, 22 
Uintacrinus, 22, 23, 472 

socialis, 22—23 

umbonata, Palasterina, 69, 70 

unicolor, Ophiarthrum elegans var., 251, 
Dy), 

Ophiolepis, 272, 273 
Spatangus brissus, 375 

unicornis, Himerometra, 48 

Uniophora, 154, 155, 158-159, 160, 161, 491 
dyscrita, 159, 160 
fungifera, 158, 159 
globifera, 158, 159 

granifera, 158, 159, 469 

gymnonota, 159, 160 
multispina, 159, 160 
nuda, 159, 16/ 
obesa, 159, 160 
sinusoida, 159-160 

uniserialis, 159, 160 

uniserialis, Bunaster, 118 

Uniophora, 159, 160 

Uraster primaevus, 69 
ruthveni, 127 

Urasterella, 127 

creswelli, 128 

hirudo, 127 

ruthveni, 127 
selwyni, 127 

Urasterellidae, 125, 126-127 
urbana, Amphiophiura, 269 

Ophioglypha, 269 

Urechinina, 334, 360 

urii, Cidaris, 279 
urna, Phyllophorus, 407 
Urodemas, 387, 405, 410, 491 

hamatum, 410, 4/1 
perspicillum, 4/0, 469 
schmeltzii, 410-411 

Urosoma, 166 

V 

vagabunda, Holothuria, 438 
valenciennesi, Ophiacantha, 184, 187 

valenciennesii, Eupatagus, 376, 377, 378, 474 
valida, Ophiomitra, 187 
Validia, 24, 29, 30 

rotalaria, 29-30 

validum, Stereoderma, 395 

validus, Pentagonaster, 90 

Valvaster, 151 

spinifera, 151 

INDEX 

Valvasteridae, 126, 151 

valvulatus, Anthaster, 98-99, 470 

Oreaster, 98 

vanbrunti, Echinometra, 329 
vannipes, Rhipidaster, 150 

vappa, Astropecten, 73, 74, 75-76, 77, 470 
variabilis, Chiridota, 458 

Nepanthia, 140, 141-142 
varicolor, Echinaster, 145, 147, 148, 467 
variegata, Ophiocoma, 246 

Ophiocoma brevipes var., 246 
insularia var., 242, 243, 246-247 

Petasometra, 51 

variegatus, Bunaster, 118-119 
Cidaris, 321 

Stichopus, 416, 417, 418-419 
variipinna, Antedon, 43 
variolaris, Echinus, 305 

Stomopneustes, 305, 468 

variolatus, Asterias, 114 

variopatina, Leptosynapta, 454 
varium, Asthenosoma, 304 

vassali, Pygorhynchus, 358 
velitaris, Astropecten, 73, 77 
velox, Amphiura, 192, 196 

ventricosus, Echinus, 325 

ventripes, Lipotrapeza, 411, 4/2 
Phyllophorus, 412 

vercoi, Staurothyone, 397-398 
Thyone, 397 

vernicina, Asterias, 110 
Petricia, 110 

verrilli, Protankyra, 455, 456, 467 

Synapta, 456 
verrucosa, Holothuria, 425, 439 

verrucosum, Euryale, 181 
verruculatus, Echinus, 321 

Lytechinus, 327-322, 468 
Psammechinus, 321 

verticillata, Cidarites, 287 

Ophiocnida, 198 
Plococidaris, 287 
Prionocidaris, 285, 287-288 

verticillatus, Ophiocentrus, 198, 201 
vestiens, Lipotrapeza, 398, 409, 411, 412, 470 

Phyllophorus, 411, 412 

vestita, Pectinura, 256 
vestitus, Echinaster, 147, 148 
victoriae, Hapalocrinus, JJ 
viguieri, Anthenea, 102, 104, 105 
vincentinus, Echinobrissus, 354 

Nucleolites, 354 

violaceus, Colochirus, 394 

virescens, Clypeaster, 336, 338 
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virgata, Ophiothrix, 227 
Placophiothrix, 224, 227, 228 

virgulata, Salmacis, 310, 3/J 
viridis, Holothuria monocaria var., 437 

Salmacis virgulata var. alexandri forma, 
311 

Temnopleurus michaelseni var., 310 

vitrea, Ophiothrix, 214 
volva, Fibularia, 348-349 

W 

wardi, Pseudogoniodiscaster, 93 

watsoni, Ophidiaster, 120, 121 
weberi, Comantheria, 35 

wendtii, Ophiocoma, 242, 245 

wenlockensis, Crepidosoma, 166 

wenlocki, Crepidosoma, 166 
Taeniactis, 164 

wilsoni, Antedon, 59 
Aporometra, 56, 58, 59 

woodmasoni, Antedon, 58 
Cosmiometra, 58 

woodsi, Psammechinus, 324 
Pseudechinus, 325-324 

woodsii, Salmacis, 311 

wrightii, Eupatagus, 377-378 
wyvillii, Metacrinus, 18, 19 

567 

xX 

xantha, Comanthus timorensis var., 39 

oY’ 

yarraensis, Caractacaster, 67 
yeringae, Taeniactis, 164 
yoldii, Ophiopeza, 257 

Pectinura, 256, 257-258 

Z 

zebra, Astropecten, 73, 77 
Decametra, 52, 53 

Oligometra, 53 
zelandiae, Arachnoides, 340 

Zenocentrotus, 489 

zigzag, Microcyphus, 315, 316, 317 
Zoroaster, 153-154 

fulgens, 153 
macracantha, 154 

spinulosus, 154 
Zoroasteridae, 153 
Zygometra, 40, 41 

comata, 40, 41, 467 
elegans, 40-41 

microdiscus, #0, 41 

punctata, 40, 47, 42 

Zygometridae, 23, 39 
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