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PREFACE.
At the suggestion of Dr. P. A. Bather the Indian Museum entrusted to me

for study the magnificent collection of recent crinoids brought together mainly

as a result of the operations of the Royal Indian Marine Survey Steamer '

' In

vestigator." Covering as it does the vast region from the Malay Archipelago to

the Persian Gulf the collection is one of extraordinary interest, for by its aid the

westward extension of many East Indian genera and species may be accurately

traced, and it is jjossible to form a very clear concept of the progressive diminution

in intensity of the wonderfully rich East Indian fauna as one travels westward. In

addition to the "Investigator" material, the Indian Museum also sent all of its

collections accumulated from other sources—collections of no small importance to

the student of the Indian fauna.

Most of the species in the collection are represented by large series, and there

is an astonishingly complete representation of those very small forms so common
in the East Indian region which are frequently disposed of in toto as

'

' unidentifi-

able young," graphically bringing out the thoroughness with which the collectors

of the " Investigator" performed their labours.

While the work of studying these large collections was in progress, I received

the material from the marine survey of the Philippine Islands, which was under-

taken by the United States Fisheries Steamer "Albatross." Tliis proved ex-

tremely rich in species as well as in individuals, and formed a most valuable

supplement to that obtained by the " Investigator." I had myself in 1906, when

naturalist of the "Albatross," made large collections off the coasts of Japan as

well as further north, subsequently receiving the collection made by Mr. Alan

Owston in shallower water off the southern shore, in the vicinity of Sagami Bay,

and these were naturally most instructive in throwing light upon the northern limits

of many East Indian genera and species. Recently the Australian Museum at

Sydney, New South Wales, sent me its entire Austrahan collection to study so

that I was able to form a good idea of the southward extension of the East Indian

genera and species about the shores of that continent.

After the report was written I visited the chief museums of Europe for the

purpose of studying the crinoids therein contained in connection with my forth-

coming extended monograph on the group. I examined the Lamarckian and

Miillerian types preserved at Leyden and at Paris (those at Berlin having previously

passed through my hands) , and studied other important collections at Bergen

,

Berlin, Copenhagen, Dresden, Kristiania, Lyons, Monaco, and Vienna. At the

British Museum I was able to study an enormous amount of East Indian material,

including the " Challenger " collections, those of the " Alert," " Penguin,"



" Egeria," and " Sea Lark," as well as others of historic interest, and at

Hamburg I reviewed a large part of the material upon which Hartlaub's monograpli

of the East Indian comatulids is based.

In this report all the information in regard to the crinoids inhabiting the seas

from the East Coast of Africa to Japan is brought together, though only species

in the Indian Museum collection are discussed in detail. Further information in

regard to Australian species is contained in my work on the " Recent Crinoids of

Australia," while tlie African species are discussed in my " Recent Crinoids of the

Coasts of Africa."

The references and the synonymy as given will be found to be ample, \\hen

used in connection with the bibliography appended. The references given are not

necessarily to the first appearance in print of the name, but are usually to the first

adequate description. Many of the names ran for some years as nomina nuda

before any description was given with them ; in most cases it has not been

considered necessary to cite these as they may readily be found by consulting my
paper on " The Nomenclature of the Recent Crinoids."

In conclusion I wish to express my deep appreciation of the honour which has

Ix'cn done me by the authorities of the Indian Museum in entrusting me with the

working out of their valuable collections. By the study of this material I have

been able to acquire an insight into the crinoid fauna of the Indian Ocean which

on account of the present rarity of recent crinoids in collections, and of the

meagre literature on the group, could have been obtained in no other way.

The illustrations in this work have been carefully chosen with a view to

supplementing those given in the " Challenger " Reports, as well as to elucidating

the new .species. The figures are all semi-conventional ; that is, the arms and

pinnules of the animals are arranged in a definite and arbitrary manner so that all

difficulties due to the distortion of the actual specimen are overcome. Drawings

from the animals as they are have proven in very many cases to be pei'fectly

useless for comparative purposes, no matter how well executed, and have led to

no end of trouble, as the somewhat complex synonymy of many species graphically

shows. It is quite impossible to compare a figure of a species showing the arms

curled up dorsally with one of a closely related species with the arms entangled

in a mass over the disk, or with the side view of a third depicting the arms

partially opened out. The comatulids especially have suffered at the hand of the

artist, so much so that very many species are illustrated only by drawings which

may represent any one of half a dozen forms equally well. Owing to their curious

ecological position as passive scavengers depending upon a food supply which

ordinarily is showered down upon them much like the falling of rain, but a very

slight divergence from a given form is permitted, and hence the general external

form of all the species is approximately the same, no matter how wide the differ-

ence in all the details may be. It follows naturally, therefore, that pictures of the

whole animal must be drawn with the most elaborate attention to these details,

even if their emphasis should, as it sometimes does, mar the general artistic effect.



The crinoids, especially the comatulids, are singularly like flowers in ap-

pearance, and, as if to emphasize that similarity, their specific interrelationships

have many features comparable to those of plants instead of to those of other

animals. The stamens of a flower may be said to be represented in the comatulids

by the lowest pinnules which, with the cirri, form the best general guide to their

systematic position, and which are arranged in a ring around the conical anal tube

just as the stamens surround the pistil.

For the illustration of this report I was so fortunate as to be able to secure

the services of Miss Violet Dandridge of Shepherdstown, West Virginia, U.S.A.,

who is herself an enthusiastic and earnest student of the echinoderms.

With the genera I have in all cases given the type species, in parentheses

after the reference. This has seemed advisable on account of the very scattered

literature and tiie consequent difficulty of securing all the papers except in a well-

equipped library centre.





THE CRINOTDS OF THE INDIAN ()( F.AN.

1. HISTORICAL INTRODUCTION.

The beautiful and delicate feather stars, often brilUantly coloured, which

inhabit the shallow water along the shores of the Indian Ocean, must have been

from the earliest times familiar objects to the people living near that sea, and

probably attracted to themselves, from their exceeding grace and varied hues,

more or less attention. In Japan, where they are much less plentiful, they have

long been known, and their beauty has induced the fisliermen to bestow upon

them the name " komachi," originally borne by an exceptionally well-favoured lady

of the court upwards of one thousand years ago. The stalked crinoids, however,

are all at the present time inhabitants of comparatively deep water and their

capture is, as a rule, under ordinary circumstances more or less accidental. There

are but few records of their capture in the Indo-Pacific region before the day of

cable-ships and specially equipped surveying steamers; but in the West Indies

they have been known at least since the time of Linn^^tts (1761), while in Japan,

where fishing is commonly carried on in very deep water, they are found with

sufficient frequency to have received from the fishermen the vernacular appellation

of " bird's foot."

Considering their curious form and elegant build, features which would place

them in the first rank as curios, the introduction of the common Indian species

into the cabinets of European naturalists was curiously slow ; whereas the Mediter-

ranean oomatulid (Antedon mediterranea) was well described and figured in 1592,

it is not until 1711 that we find an Indian species mentioned in the literature.

In that year Petiveb figured his " Stella chinensis perlegens,'' from a broken

specimen of Gapillaster multiradiata. Twenty-two years afterwards Linck, in his

magnificent monograph upon the sea-sbars, figured two more multibrachiate

species, one a species of a genus of Mariametridse, the other of a genus of Comas-

teridee, calling them Caput-Medusce cinereum (=Dichrometra palmata, according

to Professor Johannes MUller) and Caput-Medusce hrunnum respectively.

In 1758 Linnaeus proposed the names Asterias pectinata and Asferias mul-

tiradiata
,
giving as the habitat of both, "Indian Seas." Asterias pectinata was

a composite including Antedon bifida, A. mediterranea, and the Stella chinensis

perlegens of Vetiver (=Capillaster multiradiata). None of these, however, came

from the Indian Ocean ; but the discrepancy is explained by the existence of a

type-specimen at Limd which is not even genericaUy identical with any one of them

,

belonging to the species now known as Comatula pectinata ! Asterias pectinata
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is described as liaving ten arms, but the figure of Petiver cited in the reference

shows thirteen! Asterias muUiradiata is a more hopeless composite even than

A. pectinata, for we are unable to identify any of the components; fortunately,

there still exists the type-specimen, which fixes the name, and, curiously enough,

Capillaster muUiradiata (Linnaeus) is the very same species to which the name

pectinata would have to be applied were we forced to rely upon elimination instead

of being able to consult the authentic type !

In his reaUy wonderful work, the great Dutch collector, Albertus Seba,

figured and described two multibrachiate species one of which was said to have

come from Mexico, but both of which probably came from the East Indies. One

of these, Stella marina polyactis, had twenty-nine arms, the other, Luna marina

altera, thirty-seven ; but in spite of that, Linn.^ius in 1767 placed both in the

synonymy of the ten-armed Asterias pectinata. With this heterogeneous concept

of the species it is no wonder that to his description of Asterias imdtira/liata lie

appends the remark that it is possibly only a variety of A. pectinata !

In 1783 Retzius re-examined the types of the Linnsean species, and published

good descriptions of both of them.

Towards the end of the eighteenth century. Pennant, Forster, and Latham

and Davis, in the various editions of the " Faunula Indica," included both tlie

Linnsean species, but solely on the authority of that author, being able to add no

original matter of their own.

In 1815 Dr. William Elford Leach described as new the genus Alecto,

including in it A. horrida, an unidentifiable form probably from India or the

East Indies, and A. carinata which is supposed to be the Comatula ca,rinata of

Lamarck, and which may have come from India.

In the following year Lamarck published the results of the studies of himself

and of his friend P^ron on the group, describing five new species from the Indian

region, and identifying as the Linnaean muUiradiata two forms which subsequently

proved to be something quite different, one the interesting Capillaster sentosa, the

ot'ner the first known species of a very remarkable genus (Comaster).

In 1817, in the "Description de I'figypte," Savigny figured under the name
of Comatula. muUiradiata (identified by Audouin) and Comatula sp. the species

now known as He.terometra savignii and Tropiometra encrinus, his specimens

having been taken in the Red Sea.

In 1819 ScHWEiGGER figured parts of an unidentifiable " Comatula multira^

diata" probably from the Indian Ocean, and in 1833 Leuckart cited ''Comatula

leucomelas Riippel," as a Red Sea species, but without any description. Thanks

to Hartlaub's examination of the specimens collected by Riippel, we now know

that this form is Dichrometra palmata.

Georg August Goldfuss, when engaged in studying the fossil crinoids of

Germany in the preparation of his great work " Petrefacta Germanige," found

at Bonn a specimen from the Indian Ocean which he called Comatula muUiradiata,

and which he figured in detail, this figure, by the way, being the first really
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satisfactory representation of an Indian comatulid ever published ; it represents

the Alecto bermetti of MUller.

The justly celebrated Professor Johannes MtJLLER was the first to undertake

a really serious study of the recent crinoids. He re-examined the Linnsean types

at Lund, and the Lamarckian types at Paris, and studied the collections in

several other of the continental museums, more particularly those at Berlin and

Leyden. As a result of his labours, we find in 1849, the date of publication of

his complete monograph, twenty-seven species credited to the East Indian faunal

area, of which number four have subsequently proved to be synonyms, leaving

a total of twenty-three species definitely known from that region.

Nothing new was pubhshed in reference to the Indian crinoid fauna until

1858 when Schulze recorded two stalked species belonging to the Pentacrinitidse

,

but did not describe them.

In 1866 BoHLSCHE described a specimen of Comanthiis bennetli which had

come from the Loyalty Islands, and Loven described the peculiar Phanogenia

(= Comaster) typica which has no cirri in the adult stage.

Two years afterward Professor Sven Lovi^n announced the startling discovery

of a recent cystid at Cape York which subsequently proved to be nothing but the

detached visceral mass of one of the Zygometridse, possibly Zygometra multiradiata.

This " Hyponome sarsii" of LoviN was the first zygometrid known; but in the

same year Professor Carl Semper introduced to science a second, the peculiar

Eudiocrinus (
" Ophiocrinus "

) indivisns, remarkable in possessing but five arms,

whereas all the other comatulids then known had at least ten.

In 1875 Grube described three supposedly new comatulids from North

Borneo, all of which have since proved to be the same as previously known forms.

Professor C. F. LtJTKEN was at this time interested in the comatulids, and

was studying the specimens contained in the large East Indian collections of the

Museum Godeffroy at Hamburg. He bestowed manuscript names upon many of

them, intending to describe them when opportunity offered. Unfortunately, he

never found time to do this. From the inclusion by him of many of these

names as nomina nuda in the various
'

' Catalogues
'

' of the Museum Godeffroy

and from the record of others who found them with duplicate specimens which

had been distributed by that Museum, he is now known to have originated twenty-

two names, nine of which are .synonyms of earlier names. Had he published his

descriptions, thirteen species would now be credited to him, four of which were

subsequently described by Carpenter, five by Hartlaub, and three by myself,

while the last is credited to LtJTKEN on the strength of a meagre diagnosis quoted

by Carpenter.

In 1879 Edgar A. Smith descrihedComamla (=Stephanomefra) indica from

Rodriguez, and Philip Herbert Carpenter published his splendid memoir " On

the genus Actinometra '

' in which he described a supposedly new species and

gave the morphological results of liis studies on material collected by Professor

Carl Semper in the Philippines. In 1881 Carpenter published the results of
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his studies on the collection of the Leyden Museum, redescribing some of

MtJLLER's species, and establishing many new ones of his own.

The '
' Alert

'
' report by Professor Francis Jeffrey Bell upon collections

from Australia, which appeared in 1884, gave a further insight into the Indian

Ocean crinoid fauna, while the numerous papers published by Carpenter,

especially his " Atelecrinus and Eudiocrinus," " Comatulae of the Hamburg

Museum," and his preliminary reports on the stalked and unstalked crinoids

collected by the American Coast Survey Steamer " Blake," added greatly to the

general knowledge.

The magnificent "Challenger" monographs published in 1884 (Stalked

Crinoids) and 1888 (•' Comatulae ") present an epitome of all that had been

previously known concerning these animals, and in addition contain an enormous

amount of new data, the result of the epoch-making cruise of that vessel.

Although the new forms from the littoral belt are comparatively few, the

marvellous richness of crinoid life at the greater depths was demonstrated,

especially in regard to the beautiful stalked species included in the genus Meta-

crinus. It is rather curious that the "Challenger" did not discover the genera

Bathycrimis and Rhizocrimis in the East Indian region ; the latter had been

previously reported by Korotneff (1886) from the vicinity of Krakatoa (the

reference being unfortunately omitted by Carpenter) , while the former was not

known from that region until 1907, in which year no les,s them five species were

described !

Following the publication of the " Challenger" reports up to 1891 there was

a period of quiet, broken by a few local lists by Bell, and an excellent report

on the crinoids collected by Dr. John Anderson at the Mergui Archipelago by

Carpenter; in that year Dr. Clemens Hartlaub presented his most excellent

monograph upon the comatulid fauna of the Indian region, based primarily upon

the collections made by Dr. J. Brock at Amboina, a work which is to-day the basis

upon which the study of the East Indian comatulids must rest. Though the

work is somewhat regrettably limited as to scope, the groups treated are handled

in a masterly way, the descriptions of the sjiecies especially being clear and

easily understood, which can scarcely be said of most of the descriptions previously

published. No comprehensive work upon the comatulids has since appeared, but

there have been numerous local lists by Bell, Kcehler, Pfeffer, Dodeklein,

and Chadwick , those of the last four authors reaching a standard of excellence

remarkable when the difficulties of studying these animals along the lines of

Carpenter's classification are considered.

The stalked crinoids of the Indian Ocean and adjacent seas remained for

many years as Carpenter had left them, the only additional records being of

two from Singapore {^Metacrinus snperhus and M . steioarti), and one from Japan

(previously reported ambiguously by Doderlein) (Metacrinus rotundus) by

Carpenter (1885), and of one, a " Challenger" species (Metacrinus inlerruptus)

,

from the Sahul Bank by Bell (1893). In 1907, however, Professor L. Duderlein
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completed his work upon those collected by the Dutch steamship " Siboga " i n

the Dutch East Indies and among the Piiilippines, including a new species of

Endoxocrinus ^ several of Mclacriii.its, and numerous forms belonging to the Bour-

gueticrinidas , heretofore known as inhabitants of the region only from the some-

what vague reference of Korotneff.

2. COMPOSITION OF THE EAST INDIAN CRINOID
FAUNA.

The great East Indian region, with its immediate zoogeographic dependencies,

is now known to support nearly 400 species of recent orinoids of which about 350

are comatulids and about 50 stalked forms. These are distributed among 82

genera, of which 69 include comatulids and 13 stalked species. These genera are

grouped into 19 families, 14 among the comatulids, and 5 to receive stalked

species.

All of the species are peculiar to the region ; of the comatulid genera 1 1 are

found also in the Atlantic while 14 others have close allies in that ocean, making

25 in all represented there, and leaving 44 peculiar to, and characteristic of, the

East Indian region ; of the stalked genera five are found also in the Atlantic while

two have close allies there, giving a total of seven represented in that ocean, and

leaving six peculiar to, and characteristic of, the East Indian region. Taking the

grouj] as a whole we find that 16 of the genera occur in the Atlantic as well as in

the East Indian region, while of the remainder 16 are represented by closely-allied

forms, leaving 50, or nearly two-thirds, as peculiar to, and characteristic of, the

East Indian region. Among the families of comatulids eight are found outside of

the East Indian region while six, and one of the subfamilies of the Comasteridae,

are exclusively confined to it, while among the families of the stalked forms the

numbers are three and two respectively. As a total we find 11 families out of tlie

19 represented also in the Atlantic while eight are confined to, and characteristic

of, the East Indian region.

The preceding analysis graphically brings out the surpassing richness of the

East Indian faunal region, but at the .same time it somewhat curiously conceals

the wealth of the other regions of the world. No families nor subfamilies are

known which are not represented in the East Indies, excepting only the Holopidse

which includes the single genus Holopus, but in certain cases the East Indian

representation falls far below that in other areas, botli in regard to genera and to

species. All the genera of the Atlantic, Antarctic, and Arctic Oceans are closely

related to East India genera from which they were evidently derived in the remote

past ; but in many cases a .single East Indian genus has apparently given rise to two

or more Atlantic genera, all nearly equally related to the parent stock. For instance

in the Antedonida? among the Heliometrinse we find the genus Cijdomvtra in the

East Indies, and Solanomelva and ProinachocriuHS (derived from it) in the Antarctic
;

and also the genus Trichometra, represented both by other species of Trichometra
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and by Hathrometra in the Atlantic, Solanomafra .^nd Hathromelra between then)

containing more species than all the other genera of the subfamily combined ! In

the East Indian region we find that 19 of the comatulid genera belong to the sub-

order Macrophreata, while 50 belong to the suborder Oligophreata ; and of the

species about 70 are macrophreata, and 280 oligophreata. Taking the remaining

regions of the world together, we find the proportions between these two suborders

just reversed, and the macrophreata forms far to outnumber the oligophreate , the

latter being entirely absent from large areas, such as the Arctic and Antarctic

seas and the western coast of North and South America.

A graphic idea of the composition of the East Indian crinoid fauna may be

gathered from the following table :

—

Families; those not occurring outside of the

E^ast Indian region are given
in capitals.
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number of new species have been described, chiefly from the collections of the

Dutch ship " Siboga." As these new forms do not alter the general conclusions

expressed, or the general proportions as brought out by the table, it has seemed

best to leave both as originally written rather than to run the risk of error involved

in making changes.]

3. THE DISTRIBUTION OF CRINOIDS IN THE EAST
INDIAN REGION.

In the case of many groups of marine organisms the Indian Ocean and the

tropical Pacific, from the east coast of Africa almost to the west coast of America,

exhibit everywhere practically the same faunal conditions. The same genera,

or even the same species, exist everywhere throughout this great area, and,

under similar conditions, are found in the same relative proportions and numbers.

A new form first detected in the Hawaiian Islands may next be reported from the

Red Sea or from Madagascar, or a new species described from a single specimen

taken at Mauritius may prove to be abundant at Formosa or Fiji. But among
the crinoids very different conditions obtain. Their sessile habit of life and

their fixation as embryos to the pinnules of the adults, and later, as larvte, to

the sea floor or to growths upon it, render them incapable of rapid dissemination

and have resulted in the demarkation of numerous zoogeographic areas within

an area where, so far as we can see, the average conditions are practically every-

where the same.

Before taking up in detail the distribution of these animals it would be well

to consider what barriers would be operative against their dispersal, the better to

understand the significance of many of the facts brought out. First of all, the

very short free-swimming stage of the young, coupled with the limited bathyme-

tric altitude inhabited by the adults, renders them incapable of crossing wide

stretches of deep water, for before they could drift across they would develop and

drop to the bottom, dying as soon as they had reached a depth greater than the

lowest limit of their restricted normal habitat; moreover, they cannot cross the

mouths of wide and deep rivers; they are very sensitive to a change in salinity

and, unless a river be shallow, they cannot pass under it.

There is a curious connection between the development of a rich httoral

comatulid fauna and a copious rainfall which I have explained by assuming that

the rain, which has a powerful toxic effect upon most pelagic animals due to the

large amount of dissolved oxygen contained in it, kills and precipitates to the

bottom a greatly increased supply of the small organisms which serve as crinoid

food. This explains the absence or rarity of littoral crinoids on dry coasts.

The question of food plays a very great part in the local distribution of the

crinoids. The small organisms upon which the crinoids feed are mostly lucifu-

gous, but are strongly attracted by the rays at the violet end of the spectrum.

I have suggested that this accounts for the common purple or violet coloration of
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littoral species which would tend to attract tliese small organisms. .Many criiioids

are concentrically banded, and this, too, may attract the smaller marine animals,

just as contrast spots on flowers do insects. In the north and in the south the

maximum intensity of marine life is at and just Itelow the surface, l)ut in tlie

tropics the lethal effect of the brilliant sunlight forces it dovvnward nearly to the

200-fathom mark. The crinoids, are of course, affected with the other organisms,

but many of them cannot descend to that depth. They therefore lurk in dark

holes under rocks, or, especially, in caves or under wharves, the darkness of their

surroundings serving the double purpose of protecting them from the pathological

effect of the sun's rays and of attracting the lucifugous organisms upon which they

feed. This last is an important item, for upon the coast of France it has been

noticed that specimens of the common Antedoii hifi.ria found under rocks are much

larger than those found in the open, a condition, like the correlation between size

and depth which I have previously discussed.' mainly to be accounted for by

increased food supply.

Among the crinoids there is no differentiation into a shallow-water and a deep-

water fauna comparable to that seen in certain other groups. The littoral or sub-

littoral cliaracter of tlieir original ancestors per.sists in a marked degree among

the present-day species, and there are but very few abyssal groups which do not

yet preserve the traces of the line of march by which they descended to the

depths. The known species belonging to eight of the 19 families are mainly littoral

or sublittoral, while of the remaining II, three posse.ss a minority of littoral or sub-

littoral species, one is known to occur witiiin 20 fathoms of the surface, and two

within :iO, leaving five not known except at conf^iderable depths; these five are

the Pentacrinitida^ (from 103 fathoms **); the Hyocrinid;ip (from 240 fathoms);

the Atelecrinidse (from 552 fathoms'); the Apioicrinidw (from 505 fathoms) and

the Phrynocrinidae (from 649 fathoms); but all of these are only slightly known,

and we are justified in supposing that they occur much nearer the surface than

present records would indicate.

Of course the deeper down a orinoid genus or family extends the greater will

be its geographical range. Uniform conditions, the absence of the littoral bar-

riers, and the ability to attain a progressively more and more perfect circular dis-

persal figure, due to the absence of strong directive influences sucli as currents

and steadj' winds which cause the dispersal figure to become elliptical, fan-shaped,

or even linear, allow of a rapid dissemination in all directions.

1 Cf. "The Recent Crinoids and their Relation to Land and Sea," Oeographical Journal.

DecembBr 1908, pp. 002— 007 : also " Some Points in the Ecology of Recent Crinoids," American

Naturalist, vol. 42, No. 503, pp. 717—726, November I'.IOS.

For a more detailed discussion of the ecology of recent crinoids and the factors influencing their

distribution, see Vid. Med., H)0!», pp. 115 - I!I4 : and Science, n. s., vol. 29. No. 747, p. 677, April

1909.

i But occurring within o fathoms of the surface in the West Indies.

S Occurring at 460 fatlioms in the West Indies.
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Owing to the existence of many and varied barriers to the dispersal of the

littoral individuals we may confidently assume that when we find a family,

genus, or species widely spread along the shores that that species, genus or

family, has a considerable bathymetric range, and the reverse. For instance the

entire genus Zygometra is known only from an area delimited by the northern

coast of Australia, the Mergui Archipelago, Singapore, Hong Kong, and the

Philippine Islands. We may assume, therefore, that it is confined to the littoral

belt, and the facts, so far as they are known, bear us out. Moreover, as it

occurs in the Jura of Europe as a fossil, we may assume a past littoral connec-

tion between Europe and the East Indies. Upon finding an Isocrinus in the

West Indies m 5 fathoms and a Metacrinus in Japan in 60, we would assume

that the Pentacrinitidse are able to live in deep water, and here again the

known facts accord with the deductions. This rule, of course, does not hold

good for animals capable of dissemination as pelagic larvae or eggs.

The East Indian faunal region or, as I have called it, the Indo-Pacific-

Japanese, includes the east coast of Africa from Suez to the Cape, and extends

thence eastward, embracing the southern shores of Asia, all the shores of Australia

and Tasmania (but not New Zealand), reaching the Tonga Islands, Fiji, Samoa,

the Caroline Islands, the Philippines, and, to the northward, southern Japan and

the Korean Straits. The conditions within this region are far from being uniform.

With an area of maximum intensity within a triangle whose apices are Luzon,

Borneo, and New Guinea in which 18 of the 19 families (all but the Phrynocrinidae)

and 71 of the 82 genera (all except Cominia, Ptilomeira, Mastigomeira , Erythro-

metra, Zenometra, Comastrocrinus , Carpenterocrinus ^ Calamocrinus, Ptilocrinus,

Hyocrimis, and Phrynocrinus) are known to occur, the fauna extends southward

about Australia, becoming modified on the northern coast by a great reduction m
the number of species (only about one-eighth of the total number occurring here),

the absence of nine families, and four of the five subfamilies of Antedonidae

'Stephanometridae, Pontiometridae, Calometridae, Perometrinse, Zenometrina?,

Heliometrinse, Thysanometrinae, Atelecrinitidae, and all the stalked families

except the Pentacrinitidae) , and the absence of 19 genera, {Comissia, Cominia,

Eudiocrinus, Catoptometra, Himeromelra , Selenemetra, Mariametra, Cyllometra,

Pterometra, Stenometra , Parametra, Glyptometra, GMorometra, Poecilometra, Stro-

tometra Gharitometra , Mastigometra, Iridomelra, and Toxometra) ; this loss

is partly compensated by additional species in the genera Gomatula, Zygo-

metra Comaster, Heterometra, and Dichrometra , while these, together with dis-

tinctive local species, characterized by curiously exaggerated peculiarities of

structure supplanting the common East Indian forms, in Gomanthina and Oligo-

metra, give to the fauna a definite facies; to the southward attenuation and

specialisation increase until on the southern coast we find only seven species, all

peculiar to the region, furnished by five genera, of which two are confined to this

district (Comatulella ; Ptilometra) ; these seven species are, ComatuleUa brachiolata,

Comanthus trichoptera, OUgometra thetidis, Ptilometra macronema, Pt. miilleri,



10 ECHINODERJr.V OF THE TnDIAN MtTSEUM. PART VII.

Compsometra loveni. and C. inconimnda. To the eastward the fauna gradually dies

away among theSoutli Sea islands, the littoral genera disappearing first, then those

from deeper v.ater. Only the following genera, all from deep water, reach the

Hawaiian Islands : Glyptometra, Cosmiometra(two species) , Parametra, Thalassomelra

(two species), Psathyrometra, Zenonietra, Compsometra, Trichometra, Decametro-

crinus, and Atelecrimis. To the northward the fauna gradually becomes attenuated

such primarily littoral genera as Comanthina , ZygomMra , and Craspedometra not

extending beyond Hong Kong, and the primarily tropical species of Amphimetra

not extending beyond Formosa (Taiwan) ; along the southern Japanese coast we

find a fauna including about one- fifth of the total number of East Indian species,

but greatly modified in its general facies, and totally different from the modified

fauna which occurs on the northern Australian coast. Whereas in northern

Australia nine families and four of the five subfamilies of Antedonidse are absent,

in southern Japan only three families, the Pontiometrid^, Stephanometridae, and

Hyocrinidfe, are lacking, and their loss is compensated by the occurrence of a

family peculiar to the region, the Phrynocrinida?. The missing genera, however,

number 29 {Com.issia, Comatula, Comanthina, Zygometra , Himerometra, Craspedo-

metra, Heterometra, Selenemetra, Cenometra, Colobometra, Oreometra, Gephyro-

melra, Ptilometra, Pterometra, Crotalometra , Stiremetra, Charitometra, Mastigo-

metra, Toxometra, Zenometra, Adelometra, BaJanometra, Trichometra, Eumetra,

Atelecrimis, Comastrocrimts , Hypalomnus, Proisocrinus, and Rhizocrinus) instead

of only 19 as in the case of northern Australia, the difference falling mainly in

regard to the shallow-water genera which are unable to maintain a foothold in the

uncertain surface temperatures prevalent about southern Japan. It will be noted

that the genera which give to northern Australia its distinctive characters are

absent from southern Japan, while other genera, represented by curious local

species in Austialia, are unrepresented, or represented by species entirely lacking

the exaggerated special characters distinctive of those from Australia. The loss

of East Indian genera in southern Japan is partially made up by the local develop-

ment of four genera confined to the region {Cominia, Carpenterocrinus, Erythro-

metra, and Phrynocrinus , the last named being the representative of a distinct

family). The southern Japanese fauna is remarkable for the great development

of Calometrida\ ThalassometridaB , and Charitometridse, and of local species in

the genus Catoptometra and in the Bennettia group in Comanthus , three of the five

known species of the former and three of tlie seven of the latter being peculiar to

the region. It is curious that about 80% of the crinoids known from southern

Japan are peculiar to that district, while almost all of those inhabiting the north

coast of Australia are immigrants from the north.

Our knowledge of the crinoid fauna on the west coast of the Malay Peninsula

is as yet very insufficient ; but from the indications it would seem that the coast

from Singapore to the Irrawaddy river, including the Mergui Archipelago, the

Andaman and the Nicobar Islands, was essentially the same in character as the

coasts of Borneo or of the Philippines, though poorer in species. One new genus
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(Comastrocrinus) appears at the Andamans, and is the only stalked crinoid known

from the region. This district limits the westward extension of the Zygometnda\

the Pontiometridse , the genus Mariameira oi the Mariametridte , the Calometridae

,

and the Zenometrinae ; of the family Zygometridse the genus Zygometra is found

in the Mergui Archipelago, and EiuUocrinus in the Andamans; Pontiomeira occurs

in tJie Mergui Archipelago, while Psaihyrometra and Neometra are known from the

Andamans. A significant feature is the absence of the family Apiocrinidse, and

of tlie following 18 genera, which are found no further west: Comatula, Coman-

theria,'Catoptometra, Aslerometra , Stenometra, Stirenietra, Parametra, Glyptometra,

CJilorometra, Paecilometra, Charitometra , Strotometra , Compsometra, Toxometra,

Balanometra , Thysanonietra, Hypalocrinus, and Metacrinus, as well as of the large

species of Tropiometra.

The general trend of the East Indian fauna is now directly across the Bay

of Bengal to Ceylon, the coast line to the north of the mouths of the Irrawaddy,

and to the north of Ceylon being very poor in crinoids and supporting only a few

common and very wide-ranging species, or representatives of a few very common

and wide-ranging genera.

About the coasts of Ceylon and in the Maldive and Laccadive Archipelagoes

are found 30 species of crinoids representing 21 genera and nine families (Comas-

teridaj—Comct^e^fo, Capillaster, Comissia, Comaster, Comanthina, Comanthus

(Vania group) ; Himerometridse

—

Amphimetra, Himerometra, Heterometra ; Stepha-

nometridse

—

Stephanometra; Mariametridse

—

Dichrornetra , Selenemetra ; Colobo-

metridfe

—

Cenometra, Decametra, Colobometra, Oligometra; Tropiometridse

—

Tropiometra; Thalassometridaj—P^eromcira ; kntedonidsi—Mastigometra, Tricho-

metra; Fentsiciinitidas—Comastrocrinus); besides these, 11 genera representing

three additional families occur both to the eastward and to the westward of Ceylon

and undoubtedly exist there; these are, the Bennettia group of Comanthus;

Craspedometra, Cyllometra, Thalassometra, the Charitometridae {Pachylometra)

,

and Peromeira; and Cydometra, Thaumatomelra, Bathymetra, the Pentametro-

crinidffi (Pentametrocrinus), and the Bourgueticrinidae (Rhizocrinus); a single

species, Himerometra persica, is known from either side of Ceylon but has not yet

been found there. Adding these, the crinoid fauna of Ceylon may be considered

as made up of 32 genera, representing 12 families.

Ceylon is the only definitely ascertained habitat of the genus Masligometra

which, however, undoubtedly occurs to the eastward. Including the Maldive

and the Laccadive Islands, Ceylon marks the furthest westward extension of the

genera Comanthina, Pterometra and Comastrocrinus , and all of the very large

highly multibrachiate species of all genera such as Comatella, Capillaster, Comaster,

Comanthina, Comanthus, Amphimetra, Himerometra, Heterometra, Stephanometra

and Cenometra, and of the large species of such genera as Colobometra and Oligo-

metra.

Like the fauna of the Andaman Islands and the Malay Peninsula, that of

Ceylon is not characterized by a development of endemic or curious sporadic
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forms; there are only a few (possibly in reality no) species not found elsewhere,

and these are not greatly different from others either to tlie east or to the west.

The partial '' explosion " of the faunal units seen in northern Australia and

southern Japan is totally absent here.

On going westward from Ceylon we hnd that the fauna undergoes a curious

segregation of its component genera and sjiecies, one section extending northward

along the coast of Persia and Arabia to the Red Sea, and the other southward

and westward to south-eastern Africa, reaching the region from Mombasa south

to Cape Colony.

In the Red Sea region we find a fauna composed of 18 species, representing

1(5 genera distributed among 11 families; these are: Comasteridse

—

Comanthus

(Vania group); Himerometridse

—

Craspedometra, Heterumetra; Stephanome-

tridffi

—

Stephanometra ; Mariametridse

—

Dichrometra ; Colobometridae

—

Decame-

tra, Colobometra, Oligometra ; Tropiometridse

—

Tropioinetra ; Thalassometridaj

—

Tlialassomeira ; Charitometridae

—

Pachylometra ; Antedonidw

—

Iridometra, Thau-

iiiatometra, Cychmetra ; Pentametrocrinidas

—

Pentametrocrinus
; Bourgueticrini-

d te—Bhizocriniis

.

The genera Himeromeira and Cyllometra reach the Persian GuK, but not the

Red Sea.

All of these genera are widely distributed, none being cliaracteristic of the

region; but of the species 13 out of the 18 are found nowhere else. Another

interesting feature is that, with one exception, each genus is only represented

here by a single species which, when characteristic, is smaller than the average

of the species in the same genus elsewhere.

Along the south-eastern coast of Africa, from Mombasa southward to the

Cape, including Madagascar, Mauritius, and the other outlying islands, there

exists a richer fauna. Here are found 22 species distributed among 18 genera,

which, strictly speaking, should be considered as four more than the number in-

habiting the Red Sea region , for no opportunity has offered for determining the

presence of Thaumatometra , Cyclometra, Rhizocrinus, or Pentametrocrtnu^ here,

though doubtless they occur. These 18 genera represent nine families, as follows

:

(Jomasteridaj

—

Comatella, Capillaster, Gomissia, Comanthun (Vania, Bennettia)

;

Himerometridge

—

Amphimetra , Craspedometra, Heteromeira ; Stephanometridae

—

Stephanometra ; Mariametrida3 — Dichrometra ; Colobometrid* — Genometra,

Decametra, Oligometra ; Tropiometridse

—

Tropiometra ; Thalassometridse

—

Thalasso-

metra, Cosmiometra ; Charitometridse— Pachylometra ; Antedonidae— Irido-

metra, Perometra. Of the 22 species 18 are confined to the region while four occur

in Ceylon, three of these ranging also much further east. All of the genera are

very widely spread throughout the East Indian region, and all of the species are

related to corresponding species in the East Indies, there being no widely diver-

gent forms as in northern Australia. Comanthus (Bennettia) wahlbergii, which

occurs about the southern extremity of Africa and as far north as Natal, is
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related to C. (Bennettia) trichoptera of southern Australia, denoting a southern

sub-region distinct from that of the rest of the soutli-eastern coast.

Beyond the east coast of Africa, the Mediterranean Sea and the coasts of

Europe as far north as Norway are inhabited by an extremely attenuated fauna

derived directly from the East Indian, characterized by Anledon (closely related

to Mastigonietra) and Leptometra (closely related to Psathyrometra) as well as by
Bathycrinus recuperatus , which is close to B. paradoxus. It is very curious that

this fauna should be characterized by forms all of whose nearest relatives are

found in the Bay of Bengal and are absent from the seas to the westward of Ceylon,

and it is equally strange that the fossil crinoid fauna of Europe, in so far as it is

comparable to the recent, should also agree with the fauna of the region of the

eastern part of the Bay of Bengal and the districts to the east and south. It

seems almost certain that the crinoid fauna of Europe has reached its present

location by passing north of India (or at least of southern India), avoiding the

present basin of the Arabian Sea and, originally almost as rich as that of the

East Indies to-day, has been gradually altered by the disappearance of such forms

as were unable to adapt themselves to the changing conditions, eventually

becoming reduced to its present dimensions.

The south-east African fauna reappears in a slightly modified form off north-

western Africa and south-western Europe, extending thence westward to and
throughout the West Indies. Almost all of the genera have become somewhat
altered so that they are not quite the same as their East Indian progenitors, but
the alteration has never progressed far enough to obscure their affinities. The
West Indian genera with their East Indian ancestors are as follows :

—

East Indian Genus.

Capillaster.

Comatella.

Coniissia.

Coitiatula

Corresponding West
Indian Genus.

Comasteridag.

Nemasler.

Neocomatella.

^ Leptoneinaster.

X Comatilia.

Comaclinia.

StepJtanometra.

Stephanometridse.

Analcidomelra.

Cosmiometra.

ThalassometridcB.

Stylometra.

Pachylotnelra.
}

Glyptometra. ^

Charitometridie.

Crinornetra,
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Antedonidae.

Pcrometra Hijpalom.etra.

Psalhyrometra. Zenonietra.

Thysanotnetra.
|

Coccometra.

Pentacrinit.ida>.

Comastrocrinns. > 1 , .

i,r i (
/iocri7ins.

Metacrinus. S
\

To the southward certain of the East Indian genera have extended, under-

going various curious clianges, forming an Antarctic fauna. This Antarctic

fauna has crept up the west coast of South and North America, passing into

deep water in the tropics, and now is found in the Bering Sea and along the

Pacific coasts of the Kuril Islands and of Japan, as far south as Tokyo Bay.

The Arctic and north Atlantic Oceans, from western Greenland and Nova

Scotia to northern Norway and as far east as the Kara Sea, contain a similar

fauna, which, curiously enough, is found also in the Okhotsk Sea, the Gulf of

Tartary, and along the western coast of the Sea of Japan as far south as Korea,

where it replaces the Antarctic fauna which is confined, in the north, to the

open Pacific Ocean and to the Bering Sea.

The genera inhabiting very deep water in the Indian Ocean are, almost all

of them, found also under the same conditions in the Atlantic, but they do

not, except Bathycrinus , enter the deep cold pools such as that north of the Wyville

Thomson ridge. Contrary to what is found in many groups, the Atlantic species

always differ from those occurring in the Pacific.

It has been mentioned that the geographic range of a genus and species

increases proportionately to the depth inhabited by that genus or species.

Not only do genera or species which extend from tlie shore line down to 200

fathoms or so have a raqgc much greater than those which do not extend down-

ward half as far, but the genera and species confined to the deeper water also

participate in this increased range.

Taken as a whole the East Indian crinoid fauna mgiy be roughly divided

bathymetrically into (1) a Littoral, (2) an Intermediate, and (3) an Oceanic

section; but these different sections are not so well differentiated as is the case

with most bottom inhabiting marine organisms.

The Littoral groups have the most restricted distribution, as is exemplified best

by the Zygometridse ; but the Capillastei'inae are in general almost as strictly

littoral in the East Indies , yet occur only at intermediate depths (with two littoral

records) in the West Indies, and the same is also true of several other groups.

The Intermediate fauna is characterized chiefly by the families Thalasso-

metrida?, Charitometrida', Atelecrinida? and Pentacrinitida' ; and certain genera

of Bourgueticrinida\ Zenometrina and Heliometrinte ; but three species of the

Thalassometridiie are Uttoral, one species of the Charitometridse comes within

30 fathoms of the surface, one of the Pentacrinitidse within 5, and several of

the two antedonid subfamilies are sublittoral. Taken broadly, the Intermediate
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fauna shows exactly the same features of distribution as does the Littoral, though

we must enlarge tlie area of maximum intensity so as to make the apices of the

triangle Ceylon, the Kermadec Islands, and southern Japan, and magnify the

ranges of the component- genera in the same proportion. Whereas southern

Japan, Fiji, northern Australia, and the east coast of Africa mark roughly the

attenuated outer limits or fringe of the East Indian Littoral fauna, for the

Intermediate we must enlarge these boundaries to include the western Aleutian

Islands, the Hawaiian Islands, the Galapagos Islands, the Kermadec Islands and.

properly speaking, on the west the West Indies.

The Oceanic fauna is but an exaggerated derivative from the Intermediate,

and can no more be definitely distinguished from the Intermediate than the

Intermediate can from the Littoral. Its chief character is given by species

of Bathycrinus (Bourgueticrinidse), Balhymetra (Antedonida?, Bathymetrinae),

and Thalassometra, and by the family Pentametrocrinidse. Species of most of

these Oceanic groups occur everywhere in very deep water, except in enclosed

cold and stagnant basins, but each of the groups include species living in

Intermediate, or even quite Littoral depths.

Although Baihymetra is found in the Pacific at 2,900 fathoms it does not

occur at all in the north Atlantic, while Thalassometra does not occur at all on

the American side of the Atlantic, and only south of the Bay of Biscay on the

European side.

Whereas the large littoral crinoids are confined to the central East Indian

region and the representatives of the groups including them become smaller as

one moves away from this area, the crinoids of the Intermediate zone, though

they decrease gradually in size to the westward, increase to the eastward and

northward so that the largest species are found in northern Japan, the Hawaiian,

or the Galapagos Islands.

There is one zoological principle well brought out by the crinoids of the East

Indian region which I cannot remember to have seen stated anywhere, though

it is equally well shown in many groups, both terrestrial and aquatic, and that

is, that in all natural genera which are adequately known, and sufficiently well

represented in the present fauna, there exists typically a single species which

covers the entire range inhabited by all the other species of the genus collectively.

This species is always the most variable, individually, of all contained within the

genus and, if the species of the genus be arranged according to the development

of the specific characters in them, this species typically falls midway between

the two extremes. In each family also there is typically to be found a genus

which in every way corresponds to this species.

It is noteworthy that in the case of most, if not all, species, individuals from

the outskirts of its geographical range are the most variable, the coefficient of

variability decreasing toward the centre ; and in each natural genus the species

inhabiting the extremes, bathymetrical or geographical, of the genus as a whole

exhibit the same peculiarity.
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It is possible, through a detailed study of the component species of the

various subregions which collectively make up the East Indian faunal region, to

arrive at definite conclusions in regard to their comparative age ; for faunas, like

individuals, species and genera, pass through a period of youtli, of adolescence, of

maturity, and of senescence.

In a very young fauna the various genera are i-epresented by several species

each, and each of these species is very variable ; all of the species are near the

mean in their respective genera, none being highly specialized and none retrogres-

sive.

Introduced species which become acclimated and thrive in their new surround-

ings are found to be, where they have been studied, exceedingly variable. This

is equally true in regard to fish, birds, mammals, molluscs and insects, and prob-

ably holds good throughout the animal kingdom. We have numerous illustra-

tions of this in such animals as have been introduced into North America from

Europe, Africa and Asia.

A young fauna is in effect a fauna composed of species all of which are recently

introduced and all of which, maintaining themselves under optimum conditions,

with a minimum of parasites and predaceous enemies and a maximum of food, are

able greatly to increase their coefficient of variation.

Adolescent faunas exhibit a comparative stability of specific types, coupled

with the incipient formation of new genera as a result of a growing tendenc}^ of

the species to depart widely from the generic mean.

In mature faunas the species are fixed, save only for the species at the mean
of each genus, which always remains variable, and new generic types are found

which have become separated off from the parent genera through the suppression

of intermediates, or have arisen by discontinuous variation. As a result of the

formation of these new generic types the number of species in each genus is

diminished, and the species are found to approach more or less closely the means
of the original genera, or the means of the genera newly formed.

Senescent faunas have lost a considerable proportion of the genera which

they possessed at maturity ; the genera which I'emain include aberrant species in

which certain characters have become greatly exaggerated, giving to tliese species

a curiously unbalanced appearance. There is typically but a single species in

each genus ; but there may be two or more, each with a different set of characters

exaggerated, in which case they are usually treated as aberrant monotypic genera.

A pathological fauna may resemble a senescent fauna in its general facies

;

but in a pathological fauna all the species, besides being aberrant, are excessively

variable, which is never the case in a senescent fauna. Pathological faunas

occur usually on the limits of faunal areas, or on the boundary between two very

different faunal areas, and are composed in the latter case of intrusive species

from both the adjacent areas.

Occasionally faunas are found which combine the characteristics of two or

more of the faunas described above; these are rejuvenated faunas, faunas which
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have progressed to the extreme point indicated (or perhaps slightly further) and

then have been subjected to some change in environmental conditions which has

served as a stimulus and sent a greater or lesser part of the fauna some distance

back along the phylogenetic faunal path.

The fauna of the Bering Sea appears to be a very young fauna. The crinoids

of the shallower waters here are abundant, but all the species, which are very

variable, belong to the genus Solanometra , an intrusion from the antarctic regions.

Of the other echinoderms the starfish present a wealth of forms, maddening to the

systematist ; the number of varieties and of incipient and valid species produced

from the Ctenodiscus , Hipjxtsteria, Solaster, Henricia, and other types is almost

incredible. Conditions are the same among the echinoids and among the ophiu-

roids, and apparently among many, if not most, other animal groups as well.

Yet with all this variability there is but a slight tendency to produce pathological,

defective, or unbalanced types, types which depart widely from the generic mean

as calculated from a study of the same genera in other areas.

So far as the crinoids are concerned the antarctic region is very young ; here

we have Solanometra and Prouiachocrinus (the latter merely differing from

the former in the doubling of all the radials) each with several very variable

species, though none so variable as the Bering Sea representatives of the same

group.

The crinoid fauna of southern Japan might be considered as an adolescent

fauna: here we find many genera including several species, each very stable and

showing comparatively little variation, such as Catoptometra, Comanthus , Dichro-

metra, Parametra, Pectinometra^ Thaumatometra and. Pentametrocrimis , while

Erythrometra , Nanometra, Calomefra, Carpenterocrinus and Phrynocrinus are not

known elsewhere though the two last, being from deep water, probably occur to

the southward.

The West Indian crinoid fauna appears to be approximately a mature fauna.

It contains a number of pecuUar genera, while almost all of the East Indian

genera which occur here have become more or less differentiated from the original

stock forming new genera parallel to the original East Indian types.

The Australian fauna is a perfect example of a senescent fauna. It includes

about fifty-five species, nearly all of which are remarkable for the grotesque ex-

aggeration of their specific characters. Even in certain wide-ranging forms, such

as ComatuJa solans or C pectinata, Australian specimens have their characters

greatly accentuated over those from other regions.

A rejuvenated fauna is indicated by the crinoids about the shores of the large

East Indian Islands ; some of these approach, in the exaggeration of their specific

characters, the Australian species, while others are very generalized with several

closely related forms. The crinoid fauna of western Europe is also a rejuvenated

fauna ; in the case of each of the two component genera the more primitive

species are found in the Mediterranean Sea.

It is possible to analyze a fauna on the basis of a single character in a group.
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Suppose, for instance, we take the type of the centrodorsal in the Comasterida^.

This organ differs in the several genera and species composing the family only in

the degree of specialization, the development lines being everywhere the same.

In some species, as in Comanthus hennetti, the centrodorsal always remains essen-

tially as in the young, but increases in size throughout the life of the individual.

Usually, however, resorption takes place at the dorsal pole which is gradually

planed off, as it were, so that the centrodorsal changes from the primitive hemi-

spherical form and becomes discoidal, the rows of cirri dropping off as the

sockets are resorbed. In extreme cases the resorption results in reducing the

centrodorsal to a thin stellate plate without any traces of cirrus sockets, counter-

sunk within the centre of the dorsal surface of the radial pentagon.

We may arrange all comasterid centrodorsals in a linear series, calling tlie

least developed {Comanthus bennetti) type A, and the atrophied stellate disk D, B

and C denoting intermediate stages.

Now the species of the Australian fauna have centrodorsals which run from

A to D, but with especial emphasis on the D; the species of the East Indian

fauna also run from A to D, but the emphasis is between B and C; the Japanese

species run from A to C, with especial emphasis at B ; the West Indian and the

East African species are confined between B and C. This holds good regardless

of the subfamily or genus to which the species may belong, and exactly the same

thing may be worked out in regard to other characters in this family, and with

other characters in other families.

The recent crinoids of the Australian coasts are evidently senescent, unmis-

takably indicating very great age. The crinoids of Australia came from the

northward, from the great East Indian archipelago; but here continual changes in

the distribution of land and sea have constantly rejuvenated the fauna so that none

of its component species has been permitted to drift into the peaceful old age so

obvious in almost all of the species along the Australian shores.

The fossil crinoids of Europe (belonging to genera still existing) appear to be

senescent ; but they are no more so than, if as much as, the recent crinoids of

Australia. Judging from the evidence offered by the recent forms alone the

European crinoids reached the European seas by passage from what is now the

Bay of Bengal north of what is now India, or at least southern India. It was

probably before this that the same genera spread southward from the parent

central East Indian region to Australia.

The crinoids of south-eastern Africa represent a comparatively young fauna

;

they must have reached their present habitat by jjassage south-westward from

Ceylon along a mon* or less complete land bridge since submerged ; but few of

them have as yet entered the Arabian Sea.

The West Indian fauna is younger again than that of the south-eastern shores

of Africa from which it was derived. It must have reached the West Indies by

following a land which extended from Madagascar to the Antilles, north of what

is now southern Africa.
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The fauna of southern Japan is apparently younger than that of the West

Indies.

The central sea connecting the Bay of Bengal with central Europe had an

arm stretching northward across Russia. Certain adaptable genera, becoming

acclimated, followed this arm northward and gave rise to the present arctic fauna.

More recently one of these genera has spread southward over the north Atlantic.

At a considerably later date a connection was formed whereby the East

Indian crinoids, becoming slowly acclimated, reached the antarctic regions.

There was also a connection between the antarctic regions and southern South

America, whereby these forms secured a foothold on the western coast of that

continent spreading rapidly northward to the Aleutian Islands (dipping downward

into deep water when passing under the tropics), and thence southward along the

east coast of Japan to Tokyo Bay. The antarctic fauna is apparently the

youngest of all the existing faunas, and the evidence of youth increases as we go

northward along the American coast.

There are two significant facts in connection with the distribution of the

recent crinoids which should be noticed, though the data so far accumulated is not

sufficient to admit of definite and conclusive statements in regard to them. The

north Atlantic lacks certain deep water and intermediate forms which occur in

the south and central Atlantic, its fauna being composed of species all primarily

inhabitants of shallow water, though some of these deep-water and intermediate

forms have worked northward along the east American coast to Greenland. We
might infer from this that there was a land barrier across the mid-Atlantic at one

time and that the sea to the south of this barrier received its crinoids both from

the East Indian Httoral and from the deeper parts of the Indian Ocean, while the

sea to the north received only shallow-water species which came both from the

Mediterranean region and from the arctic. While the time since the complete

removal of this barrier has been insufficient for the southern forms everywhere to

extend their ranges into the north Atlantic, some, aided by currents, have been

able to do this in the western part.

In the Pacific we find a similar condition. There is no continuity between

the north and the south except along the western coast of South and North

America, and in the abysses, the species in which might just as well have spread

from south to north in the eastern part as in the western. Apparently there was

a great tropical barrier, a continent or an archipelago lying in a shallow sea, which

prevented the northward extension of southern forms in the western Pacific

though this has been permitted in the eastern portion of that ocean.
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4. DISTKIBUTION OF THE EAST INDIAN CRINOIDS
BY FAMILIES.

Co^nasterida'.

Species of the family Comasteridse occur throughout the East Indian region,

giving to its fauna one of its most distinctive characteristics. The great majority

of these specie.s are Httoral and sublittoral , occurring from the low tide mark down

to a depth of usually less than 50 fathoms. Small species of the family are found

everywhere, but the large species with very numerous arms are almost all confined

to the area lying between the northern coast of Australia, the Nicobar and

Andaman Islands, Luzon and New Guinea, a very few, more hardy or more

enterprising than the rest, extending to Ceylon and the Maldive Islands on the

west, Fiji on the east, and to Japan on the north. In this district, also, are

found the smallest species, showing that the extremes within a single family, as

we have seen the extremes within the whole class, do not wander far from the

area offering the optimum conditions for existence, only the more generalized

medium-sized types being sufficiently adaptable to enable them to intrude into

new territory.

Of the three subfamilies, the Comasterinae, which contains the largest and

most multibrachiate, as well as the smallest species, is the most restricted, both

geographically and bathymetrically. This subfamily occurs from East Africa to

Tasmania and South Australia, Samoa, Tonga, Fiji and Japan—even a single

one of its species covering most of this territory—but of its 30 species 18, or

nearl}' two-thirds, are confined to the centre of the East Indian region. Only

three of the species are known to occur deeper than 50 fathoms, and these are

all from southern Japan, and all species peculiar to that region.

The subfamily Comactiniinae is especially characteristic of Australia, and five

of the eight species are confined to the shores of that continent, or at most

occurring in southern New Guinea. One species ranges north to Singapore and

the Philippine Islands, and another even reaches Hong Kong, while a curious

form is only known from the Andaman Islands. The single species of the genus

Cominia occurs in the Korean Straits. Though mostly littoral and sublittoral,

one species [Cominia decameros) extends downward to 170 fatlioms. Curiously

enough, though so restricted in geographical range in the East Indies, this sub-

family reappears in the Caribbean Sea ranging on the American Atlantic coast

from Brazil to Carolina.

The species of tlie subfamily Capillasterinse are somewhat more general in

their distribution than are those of the other subfamilies. Representatives of all

the three genera occur from south-eastern Africa to the South Sea Islands and

Japan, and are found from the shore line down to 60 [Gom.issia) , 140 (Coinatella),

and 160 (Gapillaster) fathoms. Each of these genera has a close ally in the

tropical Atlantic (Leptonemaster , Neocomatella , Nema&ter).
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Zygometridce.

The family Zygometiidse has a singularly restricted habitat, all the species

being confined within an area delimited by the northern Australian coast, the

Andaman Islands, and the Mergui Archipelago, the Philippine Islands, Hong

Kong, and southern Japan. Like the Comasterinse it is not represented in the

Atlantic, but many species, representing all the three genera, occur as fossils in

the later horizons of Europe. I have already (suggested that the genera of this

family and those of the Coraasterinse , which occur fossil in Europe, as well as the

recent genus Leptoittetra which evidently was derived from Psathyrometra through

such species as Ps. gracillima and Ps. mira, and Antedon, probably reached

Europe by passage "overland
'

' north of what is now India.

Of the three genera of the family inhabiting the recent seas, Catoptonietra

has the most restricted range, occurring only from the Philippine Islands to

Japan. Eudiocrinus inhabits the same area, but extends also to the Moluccas

and the Andaman Islands. Zygometra is more southern, occurring abundantly

on the northern coast of Australia, and thence northward to the Mergui Archi-

pelago, Singapore, Hong Kong and the Philippine Islands, its distribution closely

parallehng that of Comatula Solaris and C. pectinata.

All of the species composing this familj' are primarily inhabitants of shallow

water; only three of them, all belonging to the genus Gatoptoinetra, and' all

occurring in, and peculiar to, southern Japan pass the 60-fathom line, and the

greatest depth is only 153 fathoms (C. hartlaubi).

HimerornetridcB.

As we found to be the case with the Comasterinse and the Zygometrid;e . all

of the species of the Himerometridae are confined to the East Indian region. The

distribution of the family very closely resembles that of the Comasterinse, and as

a whole it covers exactly the same area, occurring from the east coast of Afi'ica to

northern Australia and Japan. All of the species are littoral, none extending

deeper than 50 fathoms. Of the 38 species 23, or about two-thirds, are confined

to the region limited by the northern coast of Australia, the Andaman Islands,

Smgapore, the Philippine Islands, and New Guinea. This number includes almost

all of the ten-armed species, and also nearly all of those with a very great number

.of arms, each type being an equally great deviation from the family mean, or the

average for the family. Outside of this area the species are of medium size and

have about twenty-five arms.

The genus Amphimetra is found throughout the range of the family, from

east Africa to Japan, Craspedometra and Heterometra occur from east Africa to

northern Australia, Hong Kong, and the Philippine Islands , while Himerometra

is known from the region between the Persian Gulf and the Philippine Islands,,

not being found in Australia ; a single species, H. persica, covers the entire range

inhabited by the other seven species of the genus, besides extending further to

the westward than any of them.
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StephanometridcB.

The range of the family Stephanometridae is from the east coast of Africa to

northern Australia. Tonga, Fiji and the Philippine Islands, and here again one of

the eleven species covers the range of all the others, though west of Ceylon its

character becomes somewhat changed. The species of the Stephanometrinae are

exclusively littoral, the greatest recorded depth for any one of them being 35

fathoms. All of the large species, or the species in which the generic characters

have become greatly accentuated, are confined to the Philippines, Moluccas, and

the Solomon Islands, while the more extreme genus, Oxymetra, is not known

except from the Philippines.

The family is represented in the western Atlantic by the genus Analcidomelra

,

a curious type first confused with the genus Oligomefra (0. caribbea).

Pontiomeiridce.

Only three species belonging to the family Pontiometrida? are known, all of

them being confined to the central East Indian region ; one only is known from

outside of the Philippine Archipelago, this {Pontiometra andersoni) reaching the

Andaman Islands, the Mergui Archipelago, New Caledonia, and the Pelew

Islands. The family is exclusively littoral, reaching a maximum depth of only

58 fathoms, one of the two genera, however, not being known beyond 24.

Mariamelridcv.

The family Mariametrida? is confined entirely to the East Indian region, but

its species are widely distributed, being found everywhere except in southern

Australia and the extreme south of Africa. Two of the three genera, however,

are restricted in their range, SeUnemetra occurring only between the Andamans.

New Britain, and the Philippine Islands, and Mariametra between the Andaman
Islands, the Macclesfield Bank, and Japan. All of the species are littoral, only

one, a Japanese species, extending downward beyond 40 fathoms, and that only

to 59. As usual, all the very large or otherwise remarkable species are confined

to the region between northern Australia and the Philippines.

Colohotnetridw.

Although all the species are confined to the East Indian region, the genera

composing the family Colobometridie , five in number, have each a very wide

range. The family as a whole occurs from east Africa to northern Australia and

southern Japan ; Oligometra and Decametra are found everywhere throughout

this area ; Cyllometra occurs from the Persian Gulf to northern Australia and

Japan ; Golobometra ranges from the Red Sea to Australia and the Philippine

Islands; and C'enojHC/ra is found from the Seychelles and Mauritius to Australia

and the Philippines. Most of the species are littoral, though the average habitat

is rather deejDer than is the case with the majority of the preceding families
; the
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maximum depth attained is 140 fathoms. As with the preceding families, the

lai'ge or remarkable species are confined to the region between Australia and the

Philippine Islands.

The family Tropiometridte includes but a single genus, Tropiornetra, which

itself contains only four species, three very closely related and one very distinct,

much larger than the others (T. afra). This larger species occurs from Queens-

land to Japan, reaching a depth of 50 fathoms
; the other species range from the

South Sea Islands and China to East Africa where they are found from Suez to

the Cape, and from West Africa to Brazil, the West Indies, and Venezuela,

Although the genus is almost everywhere confined to very shallow water, in the

Lesser Antilles the local species {T. picta) is only found at very considerable

depths, and, as the same is true of another widely different littoral species in the

same region {Nemaster lineata), we seem to have here evidence suggesting that

those islands have gradually subsided, carrying down these two littoral forms to

a level which, though once the coast line, is now more than 100 fathoms beneath

the surface.

Calometridce.

The family Calometridte is exclusively confined to the East Indian region, the

species occurring from the Andaman to the Ki and Philippine Islands, and thence

northward to Japan ; the bathymetric range is from 20 to 240 fathoms so that,

while not littoral, the family occurs only at moderate depths, the average being

about 95 fathoms. One of the genera is only known from southern Japan in

107— 1 39 fathoms (C'afojwefra); another only from the Ki and Philippine Islands in

140— 240 fathoms {Gephyrometra) ; a third from Jajian and the Philippine Islands

in 53— 160 fathoms {Pectitwmetra) ; a fourth from the Andaman and Philippine

Islands and Japan in 20— 110 fathoms [Neometra) ; while the habitat of the fifth is

quite unknown. The first known species was described in 1888, and all of the

others have been described within the last three years.

Thalassom elridce

.

The family Thalassometridae occurs from the Bay of Biscay and the Carib-

bean Sea to the islands south of Africa, and from the east coast of Africa through-

out the Indian and Pacific Oceans, reaching southern Australia and the Galapagos

Islands, Hawaii, and the western Aleutian Islands. Within the East Indian

area it includes 54 species distributed in nine genera, and ranges bathymetrically

from the shore line down to 1,600 fathoms.

The genus Thalassometra includes, in the East Indian region, 17 species occur-

ring in water of from 30 to 1,600 fathoms, being most abundantly represented

between 300 and 500, but common as far as 800 fathoms. It is known from

Arabia, South Africa, and the Crozet Islands to south-eastern Australia, the Gala-
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pagos Islands. Hawaii, and the western Aleutian Islands. Several species are

known from the deeper parts of the Atlantic also. On the outskirts of its range

the species keep near to or below the bathyraetric average of the genus, not occur-

ring above 300 fathoms, but occurring from that depth down to 1,600. In the

central East Indian region two species are known from only 30 fathoms but, on

the other hand, none descend deeper than 650 fathoms.

All of the nine other genera of the family which occur in the East Indian

region are peculiai' to it, and the range of most of them is quite restricted, at

least geographically.

Cosmiometra , next to Thalassometra. is the most widely spread; while it

does not itself occur in the Atlantic, it has a close relative there (Stylometra).

Found in the south-western part of the Indian Ocean, Cosmiometra extends to

northern Australia, the Hawaiian Islands, and southern Japan, ranging in depth,

so far as is known, between 136 and 319 fathoms, both of these extremes being

found in the Hawaiian Islands.

The genus Stiremetra is interesting in having the greatest range in depth of

any comatulid genus, from the shore line down to 1,350 fathoms. Its four species

are found from New South Wales and Queensland to Fiji, the Kermadec Islands,

and the Philippines.

The genus Ptilomeira occurs only in shallow water (down to 35 fathoms)

about the coasts of southern Australia, being represented in the Philippines and

thence east to Ceylon by the closely allied genus Pterometra which is found in

water from 37 to 58 fathoms in depth. Another closely allied genus is Astero-

metra, found from northern Australia to the Ki and Philippine I.slands and

southern Japan in depths of from 28 to 140 fathoms.

The genus Crolalomefra is found from the Meangis and Kermadec to the

Pliilippine Islands in depths of from 340 to 630 fathoms, Slenometra occurs in the

Ki Islands, the Philippines, and in southern Japan, in water from 80 to 170

fathoms deep, and Parametra ranges geographically from the Ki and Philippine

Islands and southern Japan to the Hawaiian Islands and bnthymetrically from 97

certainly to about 200 fathoms, possibly to 352.

Charitometridce

.

The distribution of the Charitometridaj closely parallels that of the Thallasso-

metridae though ib is somewhat more restricted, but, while the average depth

inhabited by the species is about the same, none of them are found in such deep

water as are those of the latter, and neither are there any littoral species, though

one comes within 30 fathoms of the surface.

Geographically, members of the family are found from tlie Hawaiian and

Meangis Islands and southern Japan to the Red Sea, and also in the West Indies,

all these localities supporting representatives of the genera Pachylometra, Glypto-

metra. or Crinomelra. three genera which are very closely related and which, for

purposes of zoogeography, may well be considered as one. Collectively, they are
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approximately the equivalent of the thalassometrid genus Thalassometra. It is

in the genus Pachylometra that each extreme of depth is found, one species

occurring in 30 fathoms, another in 1,200. The remaining four genera, Ghloro-

mefra, Poecilometra, Strotomdra, and Gharitometra, each composed entirely of ten-

armed species, and including between them only nine of the 28 East Indian species,

are only found between the Meangis Islands and southern Japan in water of

between 95 and 630 fathoms in deptli.

Anfedoniche

.

Strictly speaking, the family Antedonidse as at present constituted is the

macrophreate equivalent of all the oligophreate families combined, each of its

subfamilies being in reality comparable to an oligophreate family ; but these

subfamilies must be united under one general family heading in order properly

to show the relationships of the Pentametrocrinidae and Atelecrinidae, both of

which are closely akin to the true antedonid type, yet differ profoundly from it

in fundamental points of structure. Species of the Antedonidse occur everjrwhere

,

on all shores, in the warmest and coldest water, and from between tide marks

down to 2^900 fathoms. All of the subfamilies occur in the Atlantic as well as

in the Indian Ocean, and all of them reach the American side. In all the extra-

tropical regions, excepting only the southern shores of Australia and Africa, as

well as on the tropical west American coast, the Antedonidse supply almost all,

in many places quite all, of the endemic species.

The subfamily Antedoninse among the macrophreate forms corresponds in

many ways to such families as the Comasteridse or Himerometridse among the

oligophreate. The four genera included in the subfamily are composed entirely

of small littoral species ranging collectively from southern Japan, the Hawaiian

Islands, Tonga, Fiji, and southern Australia to the east coast of Africa, and in

depth ranging from the shore line down to 78 fathoms in the East Indies,

and from 146 to 163 fathoms in the Hawaiian Islands. Ceylon is the only

ascertained habitat for Mastigometra ; Gompsometra occurs from southern Japan

and the Hawaiian Islands to the southern coast of Australia ; while Iridometra

(species related to /. nana) is found throughout the range of the subfamily,

except in southern Australia and the Hawaiian Islands ; one third of the species

,

however, are only known from the Philippines, to which gi'oup of islands

the closely allied genus Toxometra is, so far as we know, confined. Outside of

the Indian Ocean the genus Antedon, closely allied to Mastigometra, occurs

throughout the Mediterranean, and from the Gulf of Guinea to Norway, with a

single species on the Brazilian coast. It appears to have reached the Atlantic

by passage from the Bay of Bengal " overland " north of India.

The subfamily Perometrinse belongs to the Intermediate fauna, though to

the higher levels in it. It ranges from southern Japan and the Ki Islands to

Madagascar in water of from 51 to 140 fathoms in depth, and reappears in the

Caribbean Sea where the local representative is the commonest, as well as the
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smallest, crinoid of the Greater Antilles. The genu.s Pcrometra is found through-

out the range of the subfamily in the East Indian region, while the genus

Erythrotnetra, so far as known, is confined to south-western Japan, occurring in

water of from 55 to 105 fathoms in depth.

The subfamily Zenometrinse is confined, in the East Indian region, to between

the depths of 78 and 1,588 fathoms; one of the genera, Balanometra , is only

known from the Philippine Islands in water having a depth of from 78 to 82

fathoms ; Adelometra occurs in 140 fathoms off the Ki Islands, and in 211 fathoms

off Cuba. Zenometra is found in the Hawaiian Islands in from 192 to 352

fathoms, and in the northern West Indies; both of these doubtless occur through-

out the Indian Ocean. Psathyrometra is found from the (ialapagos Islands,

British Columbia, and the western Aleutian Islands to the Andaman Islands and

the Burmese coast, the northern and eastern species being the largest and the

western the smallest, and reappears, somewhat modified, as the genus Leptometra

in the Mediterranean and along the eastern coast of the Atlantic from Madeira

to the Faroe Islands. Psathyrometra ranges from 188 to 1,588 fathoms, more

than half of the species occurring below the 500-fathom line. In view of this it

is rather curious that it does not extend, unchanged, into the Atlantic.

The subfamily Heliometrinae is represented in the East Indian region by two

genera, Cyclometra and Trichometra ; the former ranging from the mouth of the

Red Sea to southern Japan in from 107 to 1,200 fathoms, and the latter from the

Hawaiian Islands nearly to Ceylon in from 138 to 430 fathoms, also occurring in

the West Indies and on the south-eastern coast of the United States. Cyclometra

is closely allied to Heliometra, Solanometra and Prom.achocrinus , while Trichometra

is allied to Hathrometra. These two genera, therefore, appear to have been the

starting point whence has been derived the characteristic fauna of the Antarctic

region, which extends northward along the west coast of South and North America

to the Bering Sea and southward again to southern Japan , and the characteristic

fauna of the north Atlantic, the Arctic Ocean, the Sea of Okhotsk, the Gulf of

Tartary, and the western coast of the Sea of Japan.

The subfamily Thysanometrinse includes only two genera in the East Indian

region, and is found only in southern Japan, the Philippine Islands, and the

Andaman Islands, ranging in depth from 70 to 150 fathoms. One of the genera

[Eumetra) occurs in the Andaman and in the Philippine Islands, the other

[Thysanometra) in the Philippines and off southern Japan. The latter is closely

related to a common genus (Goccometra) in the Caribbean Sea.

Species of the two genera of Bathymetrinse occur from the west coast of

America and the Aleutian Islands to the Antarctic seas and the east coast of

Africa, Thaumatometra inhabiting water of from 80 to 1,600 fathoms in depth,

a,nd Bathymetra, being found between 1,200 and 2,900 fathoms, the latter being the

greatest depth at which crinoids have been dredged. ThaumatomMra occurs in

the extreme south of the Atlantic, while Bathymetra is known from as far north

in that ocean as the Abrolhos Islands in Brazil.



A H. CLAEK
: THE CRINOIDS OF THE INDIAN OCEAN. 27

PentametrocrinidcE.

The family Pentametrocrinidse is composed almost entirely of deep-water
species. Both Decametrocrinus and Pentametrocrinus range from Greenland to
the extreme south of the Indian Ocean, and thence from East Africa to the East
Indies and Japan, Decametrocrinus reaching the Meangis and Hawaiian Islands.
As a family the range in depth is from 103 to 1,800 fathoms but, while attaining
the same abyssal limit, Decametrocrinus does not occur above 361 fathoms.

Atelecrinidce.

The Atelecrinidffi, in many ways the most interesting, is the least known of
any of the comatulid families. Four species are recognized, one from the west
tropical Atlantic, the others from the Philippine Islands, Fiji, and the Hawaiian
Islands, the last {A. conifer) being much the largest. The range in depth in the
East Indian region is from 552 to 809 fathoms.

Pentacrinitid(B.

The family Pentacrinitids includes, in the East Indian region, 28 species,
distributed in 4 genera of which one, Metacrinus, contains 22. Collectively the
species range from southern Japan to Fiji and the Kermadec Islands, and west-
ward to the west coast of India, but all the species belonging to three genera, 25
in all, are found within the locality of maximum intensity for Intermediate
forms; the fourth genus is not found in this area at all, occurring eastward only
to the Malay Peninsula. In depth the East Indian species of Pentacrinitida^
range from about 60 to 1,350 fathoms, occurring most abundantly between 200
and 600. Three of the four genera are confined to the East Indian region, but
Endoxocrinus occurs on both coasts of the mid-Atlantic. In the Caribbean Sea
another genus is found, Isocrinus, represented by three species one of which, /.
asteria, is a shaUow-water form occurring up to 5 fathoms or even less. Isocrinus
is abundantly represented as a fossil in various horizons, especially in Europe,
but none of the other genera are known except in the recent seas. One of the
most abundant, best known, and handsomest of the fossil crinoid groups is the
genus Penlacrinites which so far has not been discovered in the lecent seas.

Apiocrinidce.

The family Apiocrinids, including many of the best known of the fossil

crinoids, is represented in the recent seas by two genera, each with a single speci.s ;

these are Carpenterocrinus rnollis from southern Japan, in 565 fathoms of water,

and Proisocrinus ruberrimus from the Philippine Islands, in 940 fathoms.

Hyocrinidce.

The family Hyocrinidae includes five genera which collectively occur from the

Queen Charlotte Islands, off British Columbia, and the Philippine Islands to the
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Antarctic Ocean, and nortli, in the Atlantic, to the Canaries ; but none of the

genera are well understood. Oalaniocrinus is found in the Galapagos Islands and

off the west coast of Central America in from 392 to 782 fathoms; Ptilocrinus is

known from the Queen Charlotte Islands in 1,588 fathoms, from the extreme south

of the Pacific in 240 fathoms, and from the extreme south of the Atlantic ; Tha-

Jassocrinus occurs in the Philippines in 1,262 fathoms; and Hyocrinus in the Cro-

zet Islands, south of Africa, in 1,000 fathoms, dephyrocrinus is from the Canary

Islands.

Phrynocrinid<r

.

The family Fhrynocrinidw is as yet only known from the single specimen of

the type species of Phrynocrinus which I dredged off southern Japan in 649

fathoms.

Bourgu eticrinid(c

.

The genus Rhizocrinus of the family Bourgueticrimdct was first known to

occur in the recent seas through having been discovered, together with a human
skeleton, in a recent breccia at Guadeloupe in the Lesser Antilles, a few years later

being found off Norway, and almost at the same time off Barbados and off Portugal.

At the present time it is known from Norway and Cape Cod to the Argentine, and

from Somaliland to the Philippine Islands, in the East Indian region extending

from 56 to 1,025 fathoms. Bathycrinus, the other recent genus of the family,

occurs everywhere in deep water, entering the deep cold stagnant basins, ranging in

the Indian and Pacific Oceans from 650 down to 2,320 fathoms.'

5. THE IMPORTANCE OF CRINOIDS.
Economically the crinoids serve no useful purpose, at least up to now they

have been put to none. Owing to their ordinarily fixed mode of life, however,

they can be used as an accurate index to the plankton content of the surrounding

water, whereby an accurate idea may be had, at a small expenditure of time,

labour, and money, of its ability to support other marine life such as marketable

fish, coral, sponges, or pearl oysters. A careful study of the crinoid species, their

ecology, their food (as evidenced by their stomach contents), and their habits

should be undertaken so that the information oifered by them, undoubtedly of

considerable value, may be readily appreciated. So far absolutely nothing has

been done in this direction.

The chief interest in the crinoids lies in their relation to the study of fossils.

J HolopidcB.

The family Holopida' has been created to contain tlie curious genus Holopus, an extraordinary

massive .short-armed crinoid with an asymmetrical crown, seasile, or mounted upon a short thick

unjointed stem. It occurs, so far as is now Unown, only in the West Indies, among the Lesser An-

tilles, in water of from 5 to 100 fathoms in depth. Two species have been described, H. rangii from

Martinique, with eight arms, and H. rawsoni fiom Barbados, with ten: both, however, represent the

same form. Carpenter unfortunately overlooked the latter in the preparation of the " Challenger "

report.

This genus is especially to be looked for in the East Indies.
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The palffiontological record is astonishingly complete, and many of the recent

genera run far back in geological time. The correlation between the Jurassic

and later hoi'izons and the present East Indian crinoid fauna will show many very

interesting facts when properly worked out. At the present state of knowledge

it would seem as if the European Jurassic had received its fauna by means of a

past sea connection north of what is now India, a suggestion which it is well

worth while to follow up, as it is supplemented by other similar facts indicated

in other groups.

Like many other animals the crinoids have suffered at the hands of the palae-

ontologists through being forced to show many things geologically perhaps

probable, but zoologically very doubtful, Especially has this been the case with

the phylogeny. Very highly specialized types have been made to appear as the

ancestors of more generalized types simply because they happened to precede them

in the rocks. Exquisite phylogenetic trees have been constructed showing the

development from the earliest to the recent species, which, zoologically, would be

much more logical and correct if inverted and constructed from the recent species

as a base to the earliest forms at the top. In the study of the crinoids each

geological horizon should be treated in the light of a zoogeographic or faunal

region, on the same plane as the recent zoogeographic regions, and much more of

truth will result than by the use of the commonly accepted methods.

G. COERELATION OF THE RECORDS OF PREVIOUS
AUTHORS.

In the course of my studies upon the recent crinoids I have reviewed the

original material which has served as the basis for almost all of the papers that

have been published upon the species inhabiting the Indian Ocean and adjacent

seas, and, naturally, I have discovered a number of cases of erroneous identifica-

tion. In order that the works of the earlier authors may be readily understood

I have prepared the following lists in which the left-hand column gives the name

of the species as recorded, and the right-hand the names as now accepted of the

species represented by the specimen or specimens upon which the record is ac-

tually based, as determined from my study of the original example. Taken in

conjunction with the synonymy given for each species these lists should make the

comprehension of the records heretofore published, at present very difficult,

comparatively easy.

HISTOIRE NATURELLE DBS ANIMAUX SANS VERT^BRES-
LES OOMATULES.

M. le Chevalier de Lamarck, 181(5.

p. 533 Comatula Solaris .

.

. . Comatula Solaris.

n . , 1,- J- . f Capillaster sentosa.
Comatula miUtiradtata .. ^ ^ . i.-^j

C Uoniaster nmlhfida.
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p. 534 Comatula rotalaria

Comatula jimbriata

Comatula carinata

p. 535 Comatula adeonw

Comatula brachiolata

Comatula rotalaria.

Capillaster multiradiata

Tropiometra carinata.

Oligometra acleonoe.

Comaluldla brackiolata

DIE GATTUNG COMATULA.

J. MiiUer, 1849.

248

249

250

251

p-
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p. 264 Goinatida novceguinece

Gomatxla bennetti

Comaster novceguinecp.

Comanthus benneffi.

REPORT UPON THE CRINOIDS COLLECTED BY H.M.S.

" ALERT."

F. Jeffrey Bell, 1884.

p. 156 Antedon rtdeonrp

Antedon milberti

p. 157

p. 158

p. 159

p. 160

p. 161

p. 162

p. 163

p. 164

p. 165

p. 166

p. 167

p. 168

p. 169

Antedon pinniformis

Antedon carpenteri

Antedon pumila

Antedon bidens

Antedon loveni

Antedon decipiens

Antedon regince

Antedon articulata

Antedon gyges

Antedon irregularis

Antedon elegans

Antedon briareus

Antedon microdisrus

Actinometra Solaris

Actinornetra albonotata,

A ctinometra intermedia,

Actinometra robusta

Actinometra strota

Actinometra cumingii

Actinometra coppingeri

Actinometra jukesi

Actinometra parvicirra

Actinometra alternans

Actinometra paucicirra

Actinometra multifida

Actinometra variabilis

p. 170 Actinometra, sp. juv.

Tropiometra, sp. nov.

Oligometra adeonce.

C Amphimetra milberti.

<. Amphimetra discoidea.

(. Oligometra carpenteri.

Oligometra adeonce.

Oligometra carpenteri.

Compsometra loveni.

Oligometra adeonce.

Colobometra perspinosa.

Amphimetra variipinna.

Dichrometra regince.

Dichrometra articulata.

Dichrometra gyges.

Amphimetra variipinna.

Zygometra elegans.

Comantheria briareus.

Zygometra microdiscus.

Comatula Solaris.

Comatula Solaris.

Comatula Solaris.

Comatula Solaris.

Comatula Solaris.

. Comanthus parvicirra.

CapiUaster multiradiata.

Comatula rotalaria.

Comanthus parvicirra.

Comantheria alternans.

Comatula rotalaria.

S
Comaster typica.

. Comanthina schlegelii.

( Comaster typica.

\ Comaster multifida.

Ccnnatula pectinala.
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THE BAST INDIAN CRINOIDS JNCLUDED IN THK
" CHALLENGER " REPORT.

THE STALKED CRINOIDS.

P. Herbert Carpenter, 1884.

Hyorrinus hetheUianus.p. 386 Hyocrinus hiihcllianu»

Bathycrinus aldrichianus

Bathycrinus campheUianufi

Penfacrinus alternicirrus

p. 387 Penfacrinus mollis

Penfacrinus naresianus

Metacrinvs angulafus .

.

Metacrinus cingulatus

Metacrinus costatus

Metacrinus interruptus

Metacrinus moseleyi . .

Metacrinus murrayi .

.

Metacrinus nobilis

Metacrinus 7iodosns

Metacrinus rotundtis .

.

Metacrinus stewarti

Metacrinus superhus .

.

Metacrinus tuherosus .

.

Metacrinus varians

Metacrinus wyvillii

Metacrinus, sp.

Bathycrinus australis.

Bathycrinus aldrichianus.

Endoxocrinus alternicirra

.

Carpenterocrinus inollis.

Hypalocrinus naresianus.

Metacrinus angn lain s

.

Metacrinus cingulatus.

Metacrinus costatus.

Metacrinus interruptus.

Metacrinus moseleyi.

Metacrinus nobilis. var. murrayi.

Metacrinus nobilis.

Metacrinus nodosiis.

Metacrinus rotundus.

Metacrinus stewarti.

Metacrinus superbus.

Metacrinus fuberosus.

Metacrinus varians.

Metacrinus ivyvillii.

Metacrinus rotundus.

REPORT ON A COLLECTION OP EOHINODBRMS FROM
|THE ANDAMAN ISLANDS.

F. Jeffrey Bell, 1887.

p. 140 /Iw/prfow. sp. .. .. Ponfiometra andersoni.

THE EAST INDIAN CRINOIDS INCLUDED IN THE
"CHALLENGER" REPORT.

THE COMATULIDS.

P. Herbert Carpenter, 1888.

p. 374 Thaumatocrinus renovalus

Atelecrinus wyvillii

Eudiocrinus indivisus

Pentametrocrinus , s p

.

Atelecrinus wyvillii.

Eudiocrinus indivisus

.
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Eudiocrinus japonicus

Eudiocrinus semperi .

.
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p. 378 Antedon laevissima

Antedon loveni

Antedon milberti

Antedon parvicirra

Antedon perspinosa

Antedon pinniform.is .

.

Antedon pumila

Antedon serripinna

Antedon tessellata

Antedon. variipinna

Antedon adeonce

Antedon balanoides

Antedon bidens

Antedon impinnata

Antedon Icevipinna

Antedon compressa

Antedon flexilis

Antedon macron ettia

p. 379 Antedon patula

Antedon quinquecostata

Antedon robusta

Antedon cequipinna

Antedon articulata

Antedon bimaculata

Antedon brevicuneata .

Antedon clemens

Antedon conjungens

Antedon disciformis

Antedon elongata

Antedon flagellata

Antedon gyges

Antedon imparipinna

Antedon indica

Antedon Icpincirra

Antedon manca

Antedon marginata

Antedon occulta

Antedon palmata

Antedon protecta

Anted071 regalis

Aniphimetra milberti.

Colobometra perspinosa.

C Amphimetra milberti.

. . I Amphimetra discoidea.

( Amphimetra molleri.

Irrdometra parvicirra.

Colobometra perspinosa.

Amphimetra pinniformis.

Gompsometra loveni.

Oligometra serripinna.

?

Amphimetra variipinna.

Oligometra adeome.

Balanometra balanoides.

Oligometra adeonce

?

Aniphimetra milberti,

Parametra compressa.

. , Pachylometra flexilis.

( Ptilometra macronema.

\ Ptilometra miilleri.

Pachylometra patula.

Stenometra quinquecostata.

Pachylometra robusta.

Dichrometra protectus.

Dichrometra articulata.

Dichrometra bimaculata.

Dichrometra protectus.

Craspedometra anceps.

Dichrometra protectus.

Cyllometra disciformis.

Dichrometra flagellata,

Dichrometra gyges.

Dichrometra protectus.

Stephanometra indica.

Dichrometra protectus.

Cyllometra manca.

Stephanometra marginata.

Dichrometra occulta.

Dichrometra palmata.

Dichrometra protectus.

. . Dichrometra regalis.
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Antedon

Antedon

p. 380 Antedon

Antedon

Antedon

Antedon

Antedon

Antedon

Antedon

Antedon

Antedon

regtnce

similis

spicata

tuberculata

angusticalyx

distincta

incequalis

acuticirra

anceps

angustiradia

rtipinna

Antedon ludovici

Antedon philiberti

Antedon quinduplicava

Antedon reynaudi

Antedon savignyi

Antedon variipinna

Actinometra brachiolata

p. 381 Actinometra pectinata .

.

Actinometra Solaris

Actinometra paucicirra

Actinometra distincta .

.

A ctinometra multibrachiata

Actinometra novce-guinece

Actinometra typica

Actinometra cumingi .

.

Actinometra pulchella .

Actinometra maculata .

.

Actinometra nigra

Actinometra pulchella . .

Actinometra stelUgera .

.

p. 382 Actinometra elongata .

.

Actinometra rotalaria .

.

Actinometra simplex .

.

Actinometra valida

Actinometra borneensis

Actinometra coppingeri

Actinometra fimbriata . .

Actinometra multiradiata

Actinometra sentosa

Dichrometra regincp.

Dichrornetra similis.

Step}ianometra spicata.

Stephanometra tuberculata.

. . Parhylometra angusticalyx.

Pachylometra distincta.

Pachylometra incequalis.

Craspedometra acuticirra.

Craspedometra anceps.

Adelometra angustiradia.

Craspedometra acuticirra.

< Craspedometra acuticirra.

( Craspedometra amboinue.

Amphimetra philiberti.

Heterometra quinduplicava.

Heterometra reynaudii.

Heterometra savignii.

Amphimetra variipinna.

Coniatulella brachiolata.

Comatula pectinata.

Comatula Solaris.

Comatula rotalaria.

Comaster distincta.

Comaster multibrachiata.

Comaster novceguinece.

Comaster typica.

Comatula pectinata.

Comatella maculata.^

Comatella maculata.

Comatella nigra.

(see three lines above).

Comatella stelUgera.

Comanthus parvicirra.

Comanthus parvicirra.

Comanthus parvicirra.

Comanthus annulata.

Capillaster multiradiata.

Capillaster multiradiata.

Capillaster multiradiata.

Capillaster multiradiata.

. . Capillaster sentosa.

1 East Indian specimen only ; the Atlantic and Caribbean specimens belong to the genus

Neocomatella.
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Actinometra

Actinometra

Actinometra

Actinometra

Actinometra

Actinometra

Actinometra

Actinometra

Actinometra

Actinometra

p. 383 Actinometra

Actinometra

alternans . .

belli

bennetti . .

briareus .

.

divaricata

duplex

grandicalyx

japonica .

.

littoralis .

.

magnifica

multifida . .

nobilis

A cfinovt etra parvicirra

Actinometra peroni

Actinometra quadrata .

.

Actinometra regalis

Actinometra robustipinna

Actinometra schlegeli .

.

Actinometra trichoptera

Actinometra variabilis

Comantheria alternans.

Comanthina belli.

Comanthus bennetti.

Comantheria briareus.

Comantheria briareus.

Comanthina schlegelii.

Comantheria grandicalyx.

Comanthus japonica.

Comanthus annulata.

Comantheria magnifica.

Comaster multifida.

Comanthina schlegelii.

(Comaster distincta.

I

Co7tianthus annulata.

{ Comanthus samoana.

I
Comanthus wahlbergii.

K^Comanthus parvicirra.

Comanthus bennetti.

Comanthus parvicirra.

Comanthina schlegelii.

Himerometra ? crassipinna.

Comanthina schlegelii.

Comanthus trichoptera.

J

Comaster typica.

Comaster multifida.

THE COMATUL^ OF THE MERGUI ARCHIPELAGO.

P, Herbert Carpenter, 1889.

p. 305 Antedon elegans

p. 306 Antedon andersoni

p. 310 Antedon milberti

Antedon spicata

p. 311 Antedon conjungens

p. 312 Actinometra notuta

Zygometra comata.

Pontiometra aiidersoni.

Amphimetra milberti.

Stephanometra spicata.

Dichrometra protectus.

Comatella stelligera.

BEITRAG ZUR IvENNTNISS HER COMATULIDENFAUNA
DES INDISCHEN ARCHIPELS.

p. 19 Antedon bengalensis

p. 21 Antedon martensi

p. 22 Antedon kraepelini

p. 23 Antidon brockii

C. Hartlaub, 1891.

Heterometra bengalensis.

Heterometra martensi.

Himerometra kraepelini.

Heterometra brockii.
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p-
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p. 107 Actinometra Solaris

Actinometra pecfinafa .

.

Actinometra brachiolata

p. 108 Actinometra typica

p. Ill Actinometra gracilis

Comatula Solaris.

Comatula pectinaia.

Comatula pectinata.

Comaster typica.

Comaster gracilis.

ECHINODERMS FROM TBE MACCLESFIELD BANK.
IL CRINOIDEA.

r. Jeffrev Bell, 1894.

39G Eudiocrinus gramdatu

A nfedon carinata

Antedon ? spicata

A ntedon inopinata

A ntedon bassett-smith i

Antedon vicaria

Antedon brevicirra

Antedon fl.avomaculata

Antedon moorei

Antedon fieldi

Antedon ? variispina

Actinometra fimbriata

Actinometra parvicirra

Actinometra bennetti

Actinometra simplex

Actinom.etra duplex

Actinometra maculata

Actinometra rotalaria

Actinometra regalis

Actinometra peregrina

Eudiocrinus indivisus.

Oligometra serripinna.

Stephanometra tuberculata.

Himerometra inopinata.

Comatella steUigera.

Mariametra vicaria.

Comaster distincta.

Stephanometra monacantha.

Dichrometra similis.

?

Mariametra vicaria.

Capillaster multiradiata.

Comanihus parvicirra.

Comanthus bennetti.

Comatella maculata.

Comanthina schlegelii.

Comatella steUigera.

Comanthus parvicirra.

Comaster 7miltibrachiata.

Comissia peregrina.

LIST OF THE ECHINODERMS OF NORTH-WEST
AUSTRALIA. IL CRINOIDEA.

(" The chief locahties are Holothuria Bank, Magnetic Shoal, Cossack Island,

and Baudin Island (14° 08' S., 125° 36' E.)." )

F. Jeffrey Bell, 1894.

p. 394^w<erfo« milherti

Antedon serripinna

Antedon variipinna

Antedon sp. (near macronema)

^ Amphimetra discoidea.

\ Oligometra carpenteri.

Oligometra carpenteri.

Amphimetra variipinna.

Cenometra cornuta.
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Actinometra pectinata .

.

Actinometra nobilis

Actinometra paucicirra

Actinometra parvicirra

Actinometra variabilis .

.

Actinometra multifida .

.

Actinometra multiradiata

{Gomatula pectinata.

Comatula purpurea.

Comanthina belli.

Comatula rotalaria.

< Comatula pectinata.

i Comantheria briareus.

Comanthus parvicirra.

( Comaster typica.

i Comanthina belli.

Gapillaster multiradiata.

ECHINODERMS OF THE ARAFURA AND BANDA SEAS.
II. CRINOIDEA.

F. Jeffrey Bell, 1894.

p. 395 Actinometra m.aculata .

.

.. ComMella. maculafa.

COMATULIDEN VON AMBOINA UND THURSDAY ISLAND.

L. Doderlein, 1898.

p. 475 Antedon elegans

p. 476 Antedon microdiscus .

Antedon bidens

p. 477 Antedon ludovici

Antedon imparipinna .

p. 478 Actinometra pectinata .

Actinometra Solaris

p. 479 Actinometra, paucicirra

Actinometra belli

Actinometra parvicirra

Actinometra regalis

Zygometra elegans.

Zygometra microdiscus.

Oligometra adeonce.

Craspedometra acuticirra

Dichrometra protectus

Comatula pectinata.

Comatula Solaris.

Comatula rotalaria.

( Comaster multifida.

XComanthina belli.

< Comanthus ammlata.

I Comanthus parvicirra.

Comanthina schleaelii

.

REPORT ON THE CRINOIDS COLLECTED BY DR. WILLEY

F. Jeffrey Bell, 1899.

p. 133 Antedon indica

Antedon tuberculata

p. 134 Actinometra. typica

Actinometra grandicalyx

Actinometra, bennetti .

.

Actinometra parvicirra

Dichrometra protectus.

Stephanometra tuberculata.

Comaster typica.

Comaster gracilis.

Comanthus benyietti.

Comanthus bennetti.

Comanthus parvicirra.
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THE ACTIGONIDIATE ECHINODERMS OF THE MALDIVE
AND LACCADIVE ISLANDS.

F. Jeffrey Bell, 1902.

p. 224 Antedon Icevissimn

Antedon milherti

Antedon pahnata

Antedon indica

Antedon variipmna

p 225 Actmometra typica

Actinom.etra fimbriafa .

.

Actinometra multiradiaiu

Actinometra sentosa

Actinometra macidata .

.

C Amphimetra producta.

3 Amphimetra molleri.

I
Decametra taprohavea.

KDecamefra mobiusi.

( Am.phimetra prodvctn.

\Am.phimetra molleri.

Him.erom.etra sol.

Comaster gracilis

.

7

Comanthina schlegelii.

Capillaster multiradiata.

CapiUaster multirnd.iata.

Capillaster sentosa.

Stephanometra indica.

REPORT ON THE CRINOIDBA COLLECTED BY PROFESSOR
HBRDMAN AT CEYLON IN 1902.

Herbert C. Chadwick, 1904.

Oliqometra. serripinn a.

Amphimetra milherti.

Tropiometra encrinns.

p. 153 Antedon serripinna

p 154 Antedon milberti

Antedon carinata

Antedon marginata

Antedon indica.

p. 155 Antedon hello

Antedon okelli

p. 156 Antedon reynaudi

p. 157 Antedon anceps

Antedon variipinna

Actinometra notata

A ctinometra m ultirnd lata

p. 158 Actinometra parvicirra.

Stephanometra marginata.

Stephanometra indica.

Cenometra herdm.ani.

Dichrometra protectus.

Heterom.etra reynaudii.

Heterometra hengalensis.

Heterometra. reynaudii.

Com.atella. stelligera.

Capillaster m.ultiradiata

.

Comanthus annulaixt..

Comanthus parvicirra.

Comissia sp. nov.

THE ECHINODBRMA FOUND OPT THE COAST OF SOUTH
AFRICA. PART IV. CRINOIDEA.

F. Jeffrey Bell, 1905.

p. 139 Antedon capensis . . . Tropiometra carinata.

p. 140 Antedon sclateri .

.

. . Pachylometra sclateri.
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p. 141 Antedon magnicirra .

Actinometra parvicirra

Thalassometra magnicirra.

Cotnanthus wahlbergii.

REPORTS ON THE MARINE BIOLOGY OF THE RED SEA
VII. THE CRINOIDEA.

p. 44 Antedon serripinna

p. 45 Antedon parvicirra

Antedon marginata

p. 46 Antedon imparipinna .

p. 47 Antedon pahnata

Antedon savignyi

Herl)ert C. Ghadwick, 1907.

Colobometra chadwichi.

Iridometra cegyptica.

? Stephanometra marginata.

Dichrometra protectus.
.

Dichrometra palmata.

Heterometra savignii.

DIE GESTIELTEN CRINOIDEN DBR SIBOGA-EXPEDITION.

L. Doderlein, 1907.

, Bathycrinus minimus.

Bathycrinus nodipes.

. Bathycrinus poculum.

. Rhizocrinus chnni.

Rhizocrinus loeberi.

Endoxocrinus sibogce.

. Hypalocrimis naresianus.

Metacrimis acutus.

Metacrinus serratus.

Metacrimis cingulatus.

Metacrinus varians.

Metacrinus nobilis.

var. typica.

var. murrayi.

var. timorensis.

Metacrinus suluensis.

Metacrinus superbus.

CRINOIDS OBTAINED BY THE "SEA LARK" EXPEDITION
TO THE SOUTH-WESTERN PART OF THE INDIAN OCEAN.

F. Jeffrey Bell, 1909.

p. 20 Actinometra multiradiata .

.

Comatella maculata.

Antedon carinata .

.

.

.

? Cosmiometra gardineri.

Antedon palmata .

.

.

.

Stephanometra indica.

Antedon spicata .. .

.

Cenometra emendatrix.

p-
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7. CHANGES IN CLASSIFICATION.

A few innovations in classification have been incorporated in this report which

seem to be called for by recent accessions to our knowledge. The family Tropio-

metridse, including the genera Tropiometra, Calometra, Ptilonietra, Pferometra, and

Asteromelra, has proved to be quite artificial. It is true that the species of all

these genera agree in having the muscles very greatly reduced and the arms end-

ing very abruptly as if broken off, but I find upon close' study that the muscles

have been reduced from three distinct original types, while the abbreviated arm

tips occur in one of the genera of the Thalassometridte. I have therefore retained

the famil}' Tropiometridse as covering Tropiometra only, a curious genus with no

very close affinities, created a new family Calometridse containing four new gen-

era for the numerous species which I formerly placed in Calometra, and placed

Ptilometra, Pterometra, and Asterometra in the Thalassometridae where they un-

doubtedly belong. The Charitometridoe I have made a family instead of a sub-

family, of equal rank with the family Thalassometridae (formerly the subfamily

Thalassometrinas).

Recent discoveries have shown that the Zygometrida> are not nearly so

sharply differentiated from the so-called Hinierometridaj as was previously sup-

posed, and it has seemed best to discard the latter family altogetlier, raising the

three subfamilies previouslj' included within it to family rank.

8. KEYS EOR THE IDENTIFICATION OF EAST
INDIAN CPJNOIDS.

To facilitate the identification of Indian Ocean crinoids analytical keys are

given to the higher groups and to the genera. At the present time the determina-

tion of the families and genera presents a problem of no little difficult}^ owing to

the scattered literature and to the fragmentary way in which the present classi-

fication has been built up. This has been, unfortunately, unavoidable; it is due

mainly to the enormous additions to the numbers of known species within the past

few years, additions affecting first one group and then another, so that no stable

classification has heretofore been possible. Each classification proposed has in turn

fallen as a result of the discovery of many new species completely altering our

concept of the crinoid fauna as a whole.

It has not been considered necessary to carry the keys Ijeyond the genera, as

almost al! of the species have been described within very recent years, and the

descriptions are easily obtainable. Moreover, large accessions to the numbers of

new species are to be expected in the near future which would soon render sj^eci-

fic keys obsolete and misleading, while it is not probable tliat the interrelation-

ships of the genera will be greatly altered for some time to come.

The following keys are arranged only for the East Indian representatives of

the famiUes and genera given, and consequently are not always available for
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Atlantic forms. Many of the Atlantic genera are very close to the corresponding

East Indian genera, and their inchision in these keys, while serving no useful

purpose, might lead to considerable confusion.

9. EXPLANATION OF TERMS.
In the description of a comatulid the number of the cirri is expressed by

Roman numerals, and the number of their component segments by Arabic; thus

"cirri XVII, 25" means that the animal has seventeen cirri, each with twenty-

five segments.

The division series are indicated by the letters " Br, " preceded by the num-

ber of the series; thus " IBr" means the first division series following the radials,

the "costals" of P. H. Carpenter's terminology in his later works, and the

"second and third radials" of the "Challenger" reports; "IIBr" is equivalent

to " distichal series," " IIIBr " to "palmar series," "IVBr" to "post-palmar

series," etc. The individual elements of the division series are indicated by so-

called inferior numbers; thus IIBr, means the first distichal, or the first ossicle

of the second division series.

The presence of a syzygy is indicated by the use of the symbol " -j- "; thus

IIBr 4 (3+4) means that the second division series, the " distichals, " is composed

of four ossicles of which the third and fourth are united by syzygy. In the

" Challenger" report this is expressed as "three distichals, with a syzygy in the

axillary."

The outer pinnules of an arm are numbered in regular sequence, P,, P.^, P^,

etc.; the inner pinnules are lettered P„, P4, P^, etc. The IBr, or ''costal,"

pinnule (only found in the genus Eudiocrinus) is given as Pq, the IIBr, or " dis

tichal," pinnule as P^, and the IIIBr, or "palmar," pinnule as Pp, the use of

these inferior capitals serving to differentiate these pinnules from those of the

inner side of the arm.

1.

—

Key to the Suborders of the Comatulida.'

a' Cavity in the centrodorsal containing the chambered organ and overlying struc-

tures very small; both the radial and interradial processes of the rosette

form " spout-like " processes; rosette sunk below the level of the dorsal surface

of the radials; pinnules, at least the proximal, wholly or in part prismatic, and

composed of short segments ; the post-radial series usually divide two or more

times.

Comatulida Oligophreata, p. 68.

(C/. keys 2—5; 7—18.)

' In the following keys the oligophreate families are not kept separate from the macrophreate

,

but all the families are considered as if belonging to a single suborder. This renders accurate iden-

tification much more easy, as in many cases, while the family characters are prominent, the subor-

dinal characters are very obscure. The family names in the keys are preceded with the letters " O "

or "M" in parentheses, signifying to which of the suborders they belong, so that an individual

whose family rank is determined may be readily tested in the key to the suborders.
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a* cavity in the centrodorsal containing the chambered organ and overlying struc-

tures very large ; only the interradial processes of the rosette (when present)

form "spout-like" processes; rosette nearly or quite on a level with the dorsal

surface of the radials
;
pinnules all cylindrical or more or less flattened , and

slender, all (rarely excepting Pj) composed of much elongated segments ; the

post-radial series divide but once, or not at all.

COMATULIDA Macrophreata, p. 227.

{Cj. keys 2—5; 19—22.)

2.

—

Key to the Comatulid Families.

a^ the arms do not divide, but are composed of a linear series of ossicles, of

which the radial is the first.

b' five short arms; a pseudo-syzygy between the first two post-radial ossicles,

and a syzygy between the fifth and sixth; proximal pinnules stout and

triangular in cross section; disk small and compact, never black.

(0) ZYGOMETRIDiB, p. 9i>.

(C7/. keys 3—5; 9.)

b^ five or ten very long and very slender arms ; the first syzygy is between the

fourth and fifth post-radial ossicles
;
proximal pinnules long and very

slender, cylindrical or slightly flattened ;
disk black, the perisome extending

far up on the arms.

(M) PENTAMETROCRINlD.i;, p. 247.

(67. keys 3, 4, 21.)

a^ the arms always divide at the second post-radial ossicle, and may divide

still further.

b' a circlet of basals separates the centrodorsal from the radials ; centrodorsal

Ion'', conical, the cirrus sockets in 10 or 15 columns, well separated, each

with a raised horse-shoe-shaped rim proximally and laterally ; no pinnules

on the first 10 or 12 brachials.

(\I) ATELECRINIDJE, p. 251.

{Cj. keys 4, 22.)

b* no basals • cirrus sockets without a raised rim
; ))innules from the second, or

at furthest the fourth, brachial, onward.

c^ oral pinnules long and slender, composed of very numerous short segments

and bearing a comb distally ;
mouth usually marginal to subcentral

;

anal tube usually central.

(0) COMASTERID^, p. 68.

(Cj. keys 4, 5, 7, 8.)

c* oral pinnules smooth distally, without a comb ; mouth always quite, or

very nearly, central; anal tube lateral.
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d' elements of the IBr series united by pseudo-syzygy , in external view

appearing just as if united by a true syzygy.

{Q) ZYGOMETRID.E, p. 99.

(Cf. keys 3—5 ; 9.)

d^ elements of the IBr series united by synarthry.

e' all the pinnules sharply triangular or prismatic, rather stout, the outer

with comparatively short segments which do not have swollen articula-

tions, their ambulacra bordered with well-developed side and covering

plates.

f P, very delicate, flexible, and weak, the first two segments,

especially the former, greatly enlarged, the remainder very small

and squarish ; P.^ or P.^ much enlarged and stiffened, with elongated

segments ; elements of the division series thin dorsoventrally and

well separated, but sometimes with broad, more or less irregular,

ventrolateral processes; disk globose, compact, entirely enclosed

by a solid pavement of plates; muscular iossx on the articular faces

of the radials transversely linear.

(0) CALOMETBID^, p. 177.

(C/. keys 4, 5, 16.)

f* P| without any special modification of the earlier segments, longer

than, or resembling P.^, which resembles the succeeding pinnules;

elements of the division series very deep dorsoventrally and sharply

flattened laterally against their neighbours, without ventrolateral

processes ; ventral surface of disk usually slightly concave, the sides

not visible exteriorly ; disk studded with rounded calcareous plates

which very rarely form a compact pavement ; muscular fossae on

the articular faces of the radials very high, much higher than broad.

g' cirri comparatively slender, often enormously elongated, with at

least 25 segments, of which the distal are short and bear dorsal

spines ; P, usually much enlarged, with stout segments, more

rarely like Pj but slightly shorter; the genital pinnules are not

expanded.
(O) THALASSOMETRID.E, p. 188.

(Cf. keys 4, 5, 17.)

g* cirri stout, witii less than 25 segments which are subequal and do

not develop dorsal spines distally; P^ and P.^ longer and more

slender than the following, composed of very numerous short

segments; genital pinnules expanded, protecting the genital

glands.

(O) CHARITOMETRID.^, p. 215.

(67. keys 4, 5, 18.)
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e^ at least the distal pinnules exceedinirly slender, cylindrical, composed

of much elongated segments, the articulations somewhat swollen ; side

and covering plates entirely absent, or feebly developed and not visible

in ordinary examination,

fi genital pinnules triangular in cross section, and longer than the

distal ; cirri short, stout, with subequal segments which do not bear

dorsal spines distally.

{()) TR(JPIOMETRID.9!;, p. 176.

{Cf. keys 4, 15.)

f'^ genital ])innules slender and cylindrical like the distal, but shorter,

g' cirrus segments subequal, almost never longer than broad,

bearing a serrate transverse ridge (rarely two) or paired or tri-

cuspid spines dorsally ; enlarged lower pinnules with spinous

processes on the distal ends of the segments.

(O) COLOBOMETRID.E, p. 1.515.

(('/. keys 4, 5, 14.)

g* some at least of the cirrus segments longer than broad ; cirri

smooth, carinate dorsally, or bearing single median dorsal spines,

h' P, slender and delicate, usually flagellate, with much elongated

segments; cirri dehcate, deciduous, with much expanded ar-

ticulations, at least in the proximal half ; very rarely more than

ten arms; brachials triangular, as long as, or longer than,

broad; syzygies regularly distributed.'

(M) ANTEDONID^, p. 227.

{Cf. keys 4, 5, 19, 20.)

\\- cirri robust, tenacious, the articulations not expanded, or only

very slightly so ; brachials wedge-shaped or discoidal, broader

than long; syzygies irregularly spaced, occurring only at long

intervals ; almost always more than ten arms ; if only ten arms

the brachials are very short and discoidal.

i' IIBr 4 (3-|-4) , or with ten arms.

(()) llIIMKROMETRID.li;, p. 107.

{Cf. keys 4, 5, 10.)

i* IIBr 2.

j' P| greatly elongated, much longer than the very short

succeeding pinnules.

(O) PONTIOMETRIDJi, p. 138.

{Cf. keys 5, 12.)

' The Ea-st Indian species are all of small size; llie Inrgost as well as the smallest of the coiiia-

tiilids belong to this family.
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j^ P, usually small and weak, much shorter than the succeed-

ing pinnules, rarely similar to, and as large as, or slightly

larger than P,.

k' one or more of the proximal pinnules enlarged, stifl'ened,

and spine-like, usually with less than 18 segments

;

division series well separated, the component ossicles

with prominent ventrolateral processes.

(O) STEPHANOMETRID.^, p. 131.

(67. keys 5, 11.)

k'^ proximal pinnules all tiagellate, at least distally, with

more than 20 segments ; division series usually in close

apposition laterally, without lateral processes.

(0) MARIAMETIRD^, p. 139.

[Of. keys 5, 13.)

3.

—

Key to the Familie.'^ of the CoMATrrLiD.s including Species with five

Arms only.

a' Arms short ; a pseudo-syzygy between the first two post-radial ossicles (the

equivalents of the elements of the IBr series) and a syzygy between the fifth

and sixth; proximal pinnules stout and triangular, with short segments, the

first always on the second and the second always on the fourth post-radial

ossicle; third post-radial ossicle always without a pinnule; disk small and

compact, never black.

(0) zygometrid^, p. 99.

(Cf. key 9.)

a'' arms very long and exceedingly slender ; never a pseudo-syzygy between the

first two post-radial ossicles (IBr series absent)
;
proximal pinnules exceedingly

slender, with much elongated segments ; first pinnule usually on the fourth

post-radial ossicle; but if it occurs on the second, then tjie second is on the

third ; disk large, extending far up on the arms, black in colour.

(M) PENTAMETROCRINIDiE, p. 247.

{Cf. key 21.)

4.

—

Keys to the Families of the Comatulids including Species with ten

Arms.

a' Ten radials, each bearing an undivided arm.

(M) pentametrocrinid.^, p. 247.

(Cf. key 21.)

a* five radials, each bearing a post-radial series which divides once.

b' a circlet of basals separates the centrodorsal from the radials ; centrodorsal
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long, conical, the cirrus sockets in two or three columns in each radial area,

well separated, each with a raised horse-shoe-shaped rim which surrounds it

proximally and laterally ; no pinnules on the first 10 or 12 brachials.

(M) ATELECRINID/E, p. 251.

(Cf. key 22.)

b* no basals : cirrus sockets without a raised rim ; pinnules from the second, or

at furthest the fourth, brachial, onward,

c' oral pinnules long and slender, composed of very numerous short seg-

ments and bearing a terminal comb ;
mouth usually marginal to sub-

central ; anal tube usually central.

(O) COMASTERID^, p. 6S.

(Cf. keys 5, 7, 8.)

c* oral pinnules smooth distally, without a comb ;
mouth always central, or

nearly so ; anal tube lateral.

d' elements of the IBr series united liy ])fteudo-syzygy, not differing exter-

nally from a true syzygy.
(0) ZYOOMETRID.?:, p. 99.

{Cf. keys 5, 9.)

d'' elements of the IBr series united by synarthry.

e' all the pinnules sharply triangular or prismatic, rather stout, the outer

with comparatively short segments which do not have swollen articula-

tions, their ambulacra bordered with well-developed side and covering

plates.

f P, very delicate, sliort, flexible, and weak, the first two segments

greatly enlarged, the remainder very small and squarish ; P.; much

enlarged and stiffened, with elongated segments : elements of the

division series thin dorsoventrally and well separated , but sometimes

with more or less irregular ventrolateral processes
;

disk globose,

compact, entirely enclosed by a solid pavement of plates
;
muscular

fossc-p on the articular faces of the radials transversely linear.

(0) C.4L0METRID/E, p. 177.

{Cf. keys 5, 16.)

f^ I', longer than P, , or, if shorter, of the same character; P, resem-

bling the succeeding pinnules ; elements of the division series very

deep dorsoventrally and sharply flattened laterally against their

neighbours, witliout ventrolateral processes; ventral surface of disk

usually slightly concave, the sides not visible; disk studded with

roimded calcareous plates whicli very rarely form a compact

pavement ; muscular fossae on the articular faces of the radials very

high, much higher than broad, and narrow.
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gi cirri comparatively slender, with more than 25 segments, the

distal short and bearing dorsal spines; P, usually much enlarged

with stout segments, sometimes like P.^ but shorter
;

genital

pinnules not expanded. „,
(O) THALASSOMETRID^, p. 188.

(Of. keys 5, 17.)

g'^ cirri stout with usually less than 25 segments which are subequal

and do not develop dorsal spines distally ; P, and P^ longer and
more slender than the following, composed of very numerous short

segments; genital pinnules laterally expanded.

(0) CHARITOMETRID^, p. 215.

(Cf. keys 5, 18.)

' at least the distal pinnules exceedingly slender, cylindrical, composed
of much elongated segments; side and covering plates entirely absent

or feebly developed and not visible in ordinary examination.

f genital pinnules prismatic and longer than the distal ; cirri short

,

stout, with subequal segments which do not bear dorsal processes

distally.

(0) TROPIOMETRID^, p. 176.

{Cf. key 15.)

f* genital pinnules slender and cylindrical, of the same character as

the distal, but shorter.

g' cirrus segments subequal, almost never longer than broad, bear-

ing a serrate transverse ridge or paired or tricuspid spines

dorsally; P.^ and sometimes also P.^ much enlarged, with spinous

processes on the distal ends of the segments.

(O) COLOBOMETRID.^, p. 153.

(Cf. keys 5, 14.)

g^ some at least of the cirrus segments longer than broad; cirri

smooth, carinate dorsally, or bearing single median dorsal spines.

h' cirri robust, tenacious, the articulations not expanded;
brachials exceedingly short, very much broader than lonw,

discoidal ; P, shorter and weaker than P.^, with numerous short

segments
; syzygies irregularly spaced and widely separated.

(0) HIMEROMETRID^, p. 107.

(Cf. keys 5, 10.)

h'^ P, slender and delicate, usually flagellate, with much elongated

segments; cirri delicate, deciduous, with much expanded
articulations, at least in the proximal half; syzygies regularly

spaced and close together.
(M) ANTEDONID^, p. 227.

{Cf. keys 5, 19, 20.)



50 echinoderma of the indian mttsettm, part vii.

5 Key to the Families of Comatulids inclttding Species with more than

TEN Arms.

a' Ten radials ; each post-radial series divides once, giving twenty arms.

(M) antedonid^, p. 227.

(Cf. keys 19, 20.)

a'' five radials • one or more of the post-radial series divides at least twice.

b> IIBr 2.

c' oral pinnules long and slender, composed of very numerous short seg-

ments and bearing a comb distally ; mouth usually marginal to sub-

central ; anal tube usually central, or nearly so.

(0) COMASTERID^, p. 68.

(C/. keys 7, 8.)

c^ oral pinnules smooth distally, without a comb ; mouth always central;

anal tube lateral.

d' elements of the IBr series united by pseudo-syzygy , appearing like a

true syzygy externally.

(O) ZYGOMETRID^, p. 99.

{Of. key 9.)

d* elements of the IBr series united by synarthry.

el all the pinnules sharply triangular or prismatic, rather stout, the

outer with comparatively short segments which do not have swollen

articulations ;
pimiule ambulacra bordered with well-developed side

and covering plates.

fi P| very delicate, flexible, and weak, the first two segments greatly

enlarged , the remainder very small and squarish ; P.-, and usually

also some of the following pinnules much elongated, enlarged, and

stiffened, with elongated segments; elements of the division series

thin dorsoventrally and well separated, but sometimes with broad,

more or less irregular, ventrolateral processes; disk globose,

compact, entirely enclosed by a solid pavement of plates
;
muscular

fossse on the articular faces of the radials transversely linear.

(0) calometrid^j:, p. 177.

(Cf. key 16.)

f* P longer than P,^ ; or, if shorter, resembhng it ; P.^ resembling the

succeeding pinnules; elements of the division series very deep

dorsoventrally and sharply flattened laterally against their neigh-

bours without ventrolateral processes; ventral surface of disk

usually concave, the sides not visible; surface of disk studded with

rounded calcareous plates which very rarely form a compact

pavement; muscular fossae on the articular faces of the radials

very high, much higher than broad.
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g' cirri comparatively slender, with more than 25 segments, of

which the distal are short and bear dorsal spines ; Pj usually much

enlarged with stout segments, sometimes like P, but slightly

shorter
;
genital pinnules not expanded.

(0) THALASSOMETRID^, p. 188.

{Cf. key 17.)

g* cirri stout, with usually less than 25 segments which are subequal

and do not develop dorsal spines distally ; P, and P.^ longer an d

mere slender than the following, comijosed of very numerous

short segments
;
genital pinnules expanded.

(0) CHARITOMBTBID^, p. 215.

(Cf. key 18.)

middle and distal pinnules slender, cylindrical, composed of elongated

segments which, in the distal, have swollen articulations ; side and

covering plates entirely absent, or very feebly developed,

f cirrus segments subequal, almost never longer than broad, bearing

paired spines dorsally ; lower pinnules with spinous processes on the

distal ends of the segments.

(0) COLOBOMETRID^, p. 153.

(Cf. key 14).

f^ some at least of the cirrus segments as long as or longer than broad
;

cirri smooth, carinate dorsally, or bearing single median dorsal

spines.

g' Pi slender and delicate, usually flagellate, with much elongated

segments; cirri delicate, deciduous, with expanded articulations

in the proximal half ; never more than twelve arms.

(M) ANTEDONID^, p. 227.

(Cf. keys 19, 20.)

g*^ P, if slender and delicate, composed of shorter and more

numerous segments than its successors, which are considerably

enlarged ; P, may be much longer than its successors with very

numerous short segments, or it may resemble its successors in

being stiff and spine-like; always at least twenty, usually over

thirty, arms.

h' one or more of the proximal pinnules enlarged, stiffened, and

spine-like, usually with less than 18 long segments; division

series well separated, the component ossicles with prominent

ventrolateral processes.

(O) STEPHANOMETEID.E, p. 131.

(Cf. key 11.)
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li* none of the lower pinnules stiffened and spine-like ; the enlarged

lower pinnules have at least 20 segments and are flagellate

distally ; no ventrolateral processes on the division series,

i' P| greatly elongated, much longer than the very short

succeeding pinnules; division series very widely separated.

(O) rONTIOMETBID^, p. 138.

{Cj. key 12.)

i^ Pi shorter than the succeeding pinnules ; division series

usually in close lateral apposition.

(0) MARIAMETBID/E, p. 139.

(Cj. key 13.)

b* lIBr 4 (3+4).

c' oral pinnules long and slender, composed of very numerous short seg-

ments and bearing a comb distally ; mouth usually marginal to sub-

central ; anal tube usually lateral.

(O) COMASTERIDiE, p. 68,

{Cf. key 7, 8.)

c' oral pinnules smooth distally, without a comb
;
mouth always central

;

anal tube lateral.

d' elements of the IBr series united by pseudo-syzygy . not differing exter-

nally from a true syzygy.
(O) ZYGOMETRID/E, p. 9'J.

{Cf. key 9.)

d* elements of the IBr series united by synarthrv.

e' all the pinnules sharply triangular or prismatic, rather stout, the outer

with comparatively short segments which do not have swollen articula-

tions
;
pinnule ambulacra bordered with well-developed side and

covering plates.

f Pj very delicate, flexible, and weak, the flrst two segments enlarged,

the remainder very short and squarish ; disk globose, compact,

entirely enclosed by a solid pavement of small plates ; muscular

fossaj on the articular faces of the radials transversely linear.

(O) CALOMETRID^, p. 177.

(Cy. key Hi.)

f'^ P^ longer than, or resembling P, ; ventral surface of disk slightly

concave, studded with scattered calcareous plates which rarely

form a complete pavement ; muscular fossa* on the articular faces

of the radials high, much higher than broad, and narrow,

g' cirri comparatively slender, with more than 25 segments, of

which the distal are short and bear dorsal spines ; Pj usually much
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enlarged with stout segments, sometimes like P.^ but slightly

smaller
;
genital ])innules not expanded.

(O) THALASSOMETRID^E, p. 188.

(67. key 17.)

g'' cirri stout, witli usually less tlian 25 segments which are subequal

and tlo not develop dorsal spines distally; P, and P^ longer and

more slender than the following pinnules and composed of very

numerous short segments
;
genital pinnules expanded.

(O) CHARITOMETRID^, p. 215.

(Cf. key 18.)

e^ middle and distal pinnules slender, cylindrical, composed of elongated

segments which, in the distal, have swollen articulations ; side and

covering plates entirely absent, or very feebly developed.

(0) HIMEROMETRIDiE, p. 107.

(Cf. key 10.)

6.

—

Key to the Families of the Stalked Crinoids.

a' Stem entirely composed of very short more or less pentagonal columnars with

petaloid markings upon their apposed faces, and including regularly spaced

nodals bearing whorls of cirri
;
distal end of stem always discarded in the adult.

PENTACRINITID.E, p. 252.

(Of. key 23.)

a* stem always terminating distally in a terminal stem plate or root ; nodals and

cirri entirely absent, or confined to the proximal portion of the stem and rudi-

mentary.

b' proximal columnars pentagonal or stellate, sometimes including nodals

bearing rudimentary cirri, but the greater part of the stem composed of

short columnars which are circular in outline, and without nodals.

apiocrinid.^, ]). 271.

(Cf. key 24.)

b* all the columnars with circular or elliptical ends, never pentagonal or stel-

late; no trace of nodes or cirri.

c^ columnars cylindrical, their articular faces marked with radial crenelle

;

arm bases occupying only a part of the distal border of the radials ; usu-

ally three basals.

HYOCKINID.E, p. 272.

{Cf. key 25.)

c* columnars with elliptical ends, the axes of succeeding ellipses making

nearly or quite a right angle with each other, the articular faces marked
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by a strong transverse ridge ; always five basals ;
arm bases occupying the

entire distal border of the radials.

d' stem terminating in a large heavy terminal plate ;
basals very small,

triangular, barely in apposition laterally ; at least eleven brachials before

the first axillary ; lowest pinnule on the fifth brachial {i.e., anterior to

the first axillary).

I'HRYNOCRINID^, p. 273.

(Cf. key 26.)

d' stem terminating in a diffuse branching root; basals large, trapezoidal,

closely united or fused laterally ; rays dividing on the second post-radial

ossicle, or not at all ; no pinnules anterior to the first axillary.

BOURGUETICRINID.E, p. 274.

(C/. key 27.)

7.

—

Key to the Subfamilies of Comasterid^e.

a' The distal segments of the cirri bear dorsal processes; the segments of the

genital pinnules are not especially short nor broad.

b' ten or more arms ; if the latter, the division series are all 2, or the IIBr

•series are 4 (3-|-4), the following 3 (2-1-3), and the first syzygy is, at least

on the inner arms, between the first and second or second and third (never

between the third and fourth) brachials.

CAPILLASTERIN/E, p. 68.

b* always more than ten arms ; some or all of the IIBr series 4 (3-(- 4) ; following

division series 4 (3-|-4) or 2 ; a syzygy always occurs between the third and

fourth brachials of the free undivided arms.

COMASTERIN^, p. 83.

a* cirrus segments always smooth ; segments of the genital pinnules very short

and broad, more or less produced distally ; rai-elv more than ten arms ; IIBr

series, when present, always like the IBr series, and united by p.seudo-syzygy

,

appearing externally as if united by a true syzygy.

COMACTINIIN^, p. 78.

8.

—

Key TO THE Genera of Comasterid^.

a' Elements of the IBr scries and first two brachials united by pseudo-syzygy, not

differing externally from a true syzygy ;
rarely more than ten arms ; IIBr

series, when present, similar to the IBr series and similarly united; segments

of the genital pinnules very short and broad
;
cirri present or absent.

COMATULA, p. 78.

a* elements of the IBr .series united by synarthry ; or. if by pseudo-syzygy, the

IIBr series are always present, 4 (3+4).

b' cirri present.
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c' cirri slender and numerous
; all the segments elongated and without dor-

sal spines or projections.

COMINIA, p. 83.

c* cirri stout, comparatively few in number, the distal segments short and

bearing dorsal processes,

d' ten arms; synarthrial tubercles usually prominent.

COMISSIA, p. 77.

d** more than ten arms ; synarthrial tubercles not developed.

e' a pinnule on the first brachial of arms arising from a IIBr or subse-

quent axillary ; a syzygy between the second and third brachials of

the free undivided arm.

CAPILLASTER, p. 73.

e'^ no pinnule on the first brachial of any arm.

f division series all 2; a syzygy between the first two brachials, at

least on the inner arms.

COMATELLA, p. 68.

f* at least half of the IIBr or further division series 4 (3-|-4).

g' IIBr series 4 (3-|-4), further division series 2 (l-|-2), or 2;

proximal pinnules more slender than the succeeding ; terminal

combs occur at intervals on the distal pinnules.

COMASTEE, p. 83.

g^ some or all of the outer division series 4 (3-J-4) ;
proximal pinnules

stouter than the succeeding ; no combs on the distal pinnules,

h' IIIB series all 2.

COMANTHERIA, p. 89.

h^ IIIBr series 2 externally. 4 (3-|-4) internally.

COMANTHINA, p. 91.

h» IIIBr series 4 (3-|-4).

COMANTHUS, p. 89.

b* cirri absent ; centrodorsal reduced to a small thin pentagonal or stellate

plate,

c' a pinnule on the first brachial of arms springing from a IIBr or subsequent

axillary.

CAPILLASTER, p. 73.

c* the first brachial never bears a pinnule.

d' IIBr series 4 (3-1-4); subsequent series 2 (1-^2) or 2; proximal pinnules

more slender than the succeeding; terminal combs occur at intervals

along the distal pinnules.
COMASTER, p. 83.
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d' some or all of the distal division series 4 (3-(-4); no division series 2

(14-^)
;
proximal pinnules stouter than the succeeding ; no combs on the

distal pinnules,

e' III Br series all 2.

COMANTHERIA, p. 89.

e^ TUB series 2 externally, 4 (3-|-4) internally.

COMANTHINA, p. 91.

e' IIIBr series 4 (3+4).
COMANTHUS, p. 89.

9.

—

Key to the Genera of ZYOOMETRin.E.

a' Five arms only.

EUDIOCRINU.S, p. 99.

a* ten oi- more arms.

h' ciiri short and stout, witliout dorsal spines or tubercles, and composed of

less than 25 segments.
catoptometra

, p. 106.

b* cirri long and more slender, with at least 20. and usually more than 30,

segments, of which the distal bear sharp dorsal spines.

zygometra. p. 103.

10.—Key to the Cenera of Himeroafetrid.^.

a' Pp larger and longer than P, , wliicli in turn is larger and longei- than P, ; more

than 30 arms.
himerometra, p. 114.

a* Pc smaller and weaker than P,, which, again, is smaller and weaker than P^.

b' cirri tapering to a point distally ; distal cirrus sowments twice as long as

broad • no dorsal spines nor carination. and no opposing spine ; terminal claw

long and nearly straight; more than ten arms.

craspedometra. p. 117.

b* cirri uniform, not tapering distally; distal segments not so long as broad,

carinate, tubercular, or spinous dorsally ; opposing spine present; terminal

claw short, more or less strongly curved.

c' middle and distal brachials exceedingly short and discoidal : IBr ossicles

and lower brachials swollen ; ten or more arms.

AMPUTMETRA, p. 107.

c* middle and distal brachials not especially short, more or less obliquely

wedge-shaped; ossicles of the IBr series and lower brachials not swollen;

more than ten arms.
HBTBROMETEA, p. 120.
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11.

—

Key to the Genera of Stephanometrid.*:.

a' Cirri long with more than 50 segments
; P, and Pj the longest, with about 25

short segments.

OXYMETBA, p. i;}l.

a cirri short, with less than 35 segments; the spine-hke lower pinnules have less

than 20 segments.

STEPHANOMETRA, p. 132.

12.

—

Key to the Genera of Pontiometrid^.

a' Size large ; all the pinnules present : P, on the outer arms by far the longest

pinnule ; more than 40 cirrus segments.

pontiometra, u. 138.

a* size small; P„ absent on the outer arms, P„ and P, on the inner ; Pj on the

inner arms the longest pinnule ; less than 40 cirrus segments.

EPIMETRA, p. 138.

13.

—

Key to the Genera op Mariametrid.^.

a' Disk plated; division series with a fine median carination ;
sides of division

series and first two brachials with a tuberculous or finely spinous ornamen-

tation.

mariajietra, p. 139.

a' disk naked ; division series without any trace of a median carination ; sides of

division series and of the first two brachials without any ornamentation.

b' cirri long, with 45 or more segments.
selene.metra, p. 139

b cirri shorter, with fewer than 40 segments.
dichrometra, p. 143.

14.

—

Key to the Genera of Colobometrid.e.

a' P„ absent on all or nearly all of the arms.

b' cirri long and comparatively slender with 24 or more segments, the more

proximal with spinous distal ends, the distal with paired dorsal spines
;

proximal pinnule segments slightly longer than the distal ; all the pinnules,

especially the proximal, stiffened, with very spinous distal ends to the

component segments
; none of the lower pinnules greatly longer than the

others ; ten arms.

colobometra, p. 164.

b* cirri short and stout with less than 30 segments which are usually subequal,

none with spinous distal ends, at least dorsally ;
outer cirrus segments with

paired or tricuspid spines dorsally ; one or two of the proximal pinnules

enlarged and stiffened, but the remaining pinnules soft and delicate,

c' more than ten arms.

CYLLOJIETRA, p. 156.
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c^ ten arms.
DECAMETRA, p. 15S.

a - P„ present on all the arms.

b' ten arms ;
size small ; distal cirrus segments nearly or quite as long as broad

,

cirrus segments with a stronsi serrate transverse ridge (rarely two) ; usually

several of the proximal pinnules have segments with strongly produced and

spinous distal ends.

OLIGOMETRA, p. 168.

b* more than ten arms ; size medium or large ; cirrus segments subequal, short,

bearing dorsally paired spines or tubercles ; segments of the greatly enlarged

Pj with produced and spinous distal ends ; P^ much larger and stiller than

Pi or P3, recurved and horn-like.

CENOMETRA, p. 153.

15.

—

Fajiily Tropiometrid^.

The family Tropiometrid;e includes only the single genus Tropiometra.

16.

—

Key to the Genera of Calometridae.

a' IIBr series 4 (3+4). oreometra, p. 179.

a* 11 Br series 2, or with ten arms f)nly.

b' all the lower pinnules slender, comparatively short, subequal in length ;
10-15

arms.

calometra, p. 177.

b^ P, or P.J considerably longer than, usually from half again to twice as long

as, the earlier genital pinnules, more or less enlarged and stiffened; more

than 15 arms.

c' rays and division series in apposition laterally through more or less

irregularly developed lateral processes ; the lower part of the animal is

compact, the sides making a comparatively small angle with the dorso-

ventral axis.

pectinometra, p. ls5.

c^ rays and division series (at least beyond the IBr,) very widely separated,

with smooth lateral margins ; the rays and division series make a very

large angle with the dorsoventral axis, sometimes being practically at right

angles to it.

d' the anterior interradial processes of the radials separate widely the

bases of the [Br,; the lower pinnules are comparatively stout ; arms

short, witli less than 1 00 brachials.

neometra, p. 181.

d^ the anterior interradial processes of the radials are narrow and short,

so that the I Br, are in apposition beyond them ; the lower pinnules are

very slender; arms long, with more than 120 brachials.

gephyrometra, p. 184.
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17.

—

Key to the Genera of Thalasso metrics.

ai P| shorter and smaller than P,, but similar to it.

b| cirrus sockets close together, irregularly distributed, but tending to arrange

themselves in fifteen columns, or in three columns in each radial area ; 12— ;!0

arms.

ptilometra, p. 189.

b'' cirrus sockets not crowded, arranged in ten columns, two in each radial area,

c' cirri comparatively stout distally, with the ventral surface smooth ;
10—20

arms.

A.STEROMETRA, p. 190.

c* cirri slender distally, the proximal segments bearing long ventral spines:

15— 30 arms.

pterometra, p. 189.

a* P| larger and longer than P.^.

b' ten arms,

c' calyx and arm bases spinous.

thalassometra, p. 195.

0* calyx and arm bases smooth.

d' calyx and arm bases rounded, not carinate ; cirri very stout.

orotalometra, p. 209.

d* IBr series stiongly carinate.

e» Pj only slightly larger than P.^ ; arms strongly carinate throughout.

STENOMETRA, p. 209.

e* P, much larger than P.^ ; arms rounded , not carinate.

STIREMETRA, p. 210.

b^ more than ten arms,

c' calyx and arm bases very spinous
; P, very much larger than P.j.

THALASSOMETRA, p. 195.

0* calyx and arm bases not spinous ; P, not greatly larger than P, : division

series all 2.

d' division series and arms strongly carinate throughout.

STENOMETRA, p. 209.

d* division series and arms with no trace of, or with only a very faintly

indicated, carination.

e' less than 30 cirrus .segments; genital pinnules short ; lateral flatten-

ing of rays not marked.
PARAMETRA, p. 213.

e* more than 40 cirrus segments
;
genital pinimles moderately long : layf^

and division .series (when present) sharply flattened laterally.

COSMIOMETRA, p. 214.
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IS. Key to the Genera of OHARiTOMETRiDiE.

a' IBr and further division series (when present) with a prominent tubercular

ornamentation , and a more or less marked tuberculous median keel
;
rarely

more than ten arms.
GLYPTOMETRA, p. 224.

a- IBr and further division series (when present) without any tubercular orna-

mentation, and without a median keel.

b' IBr segments and first two brachials with tlie proximal and lateral edges

produced, forming thin flange-like dorsolateral borders; ten arms.

PCECrLOMETRA
, p. 225.

b* IBr segments and lower l)rachials witli the dorsolateral borders not pro-

duced,

c' third and fourth segments of the genital pinnules broad and nearly flat on

the outer side, but the fifth segment smaller; ten arms,

d' less than 12 cirrus segments; elements of the IBr series and arm bases

diverging at a wide angle so that the lower part of the animal is broad

and rounded.
STROTOMETRA, p. 226.

d^ more than 15 cirrus segments; IBr series and arm bases diverging at a

relatively small aiigle so that the lower part of the animal appears

conical.
CHARITOMETRA, p. 226.

C'' genital pinnules evenly, and only slightly, expanded.

d' more than ten arms ; division series and arm bases rounded dorsally.

PACHYLOMETRA, p. 215.

d' ten arms; division series and arm bases subcarinate.

CHLOROMETRA, p. 225.

19.

—

Key to the Subfamilies of ANTEDONiDiE.

a' Centrodorsal large, conical, the cirrus sockets well separated, at least laterally,

and arranged in definite columns ; cirri absent froin the interradial portions of

the centrodorsal ; the cirri are large and long, with numerous segments.

ZENOMETRIN^, p. 233.

a* centrodorsal smaller, rounded conical to hemispherical or even discoidal, the

cirrus sockets exhibiting no regular arrangement and usuall.v closely crowded,

b' one or more of the proximal pinnules is absent ; the cirri, which have numer-

ous segments, shorter distally than proxiniaily, are evenly distributed and

closely crowded on a hemispherical or more or less conical centrodorsal.

PSBOMETBmiE:, p. 232.
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b* all the pinnules are present.

c' P.J bears a genital gland and, with the following , is as long as or even

much longer than, the first : the cirri are short with few segments.

BATIIYMETRIN.^, p. 244.

c* P.J does not bear a genital gland.

d' cirri long, compressed, deciduous, the distal segments slightly or not at

all shorter than the proximal : there are no dorsal spines ; o])posing spine

absent, more rarely feebly developed ; P, is composed of numerous

squarish or rounded segments, or much reduced.

THYSANOMETRIN.E , p. 242.

d" cirri few, short, with few segments, which are shorter distally than

proximally, irregularly disposed on a low hemispherical centrodorsal ; an

opposing spine is present on the penultimate, but there are no dorsal

spines.

ANTEDONIN^, p. 227.

d* cirri numerous, long, composed of numerous segments which are much

shorter distally than proximally, with the distal segments spinous or

strongly carinate, and evenly distributed over and closely crowded on a

large hemispherical or rounded conical centrodorsal

HELIOMETRIN.^, p. 238.

20.

—

Key to the Genera of Antedonid.^.

a' P^ absent.

b' cirri in ten well-separated columns on a long conical centrodorsal ; P, also

absent.
BALANOMETRA, p. 238.

b* cirri closely crowded on a rounded conical or hemispherical centrodorsal :

Pj present.

c' interradial areas with two or more columns of perisomic plates
;
IBr series

and lower brachials rounded and free laterally ; synarthrial tubercles not

developed ; size very small.
ERYTHROMETRA, p. 233.

c* disk naked ; TBr series and lower brachials in close apposition and strongly

flattened laterally ; synarthrial tubercles very prominent :
size medium.

PEROMETRA, p. 232.

a^ P„ present.

b' P.2 bears a genital gland ; size usually very small.

c' P| as long as, or slightly longer than, P^.

THAUMATOMETRA
,
p. 245.

c* Pj shorter than P.^^.

BATHYMETRA, p. 244.
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b* P.2 without a genital gland.

c' centrodorsal large, conical or more or less columnar, the cirrus sockets in

definite columns,

d' two columns of cirrus sockets in each radial area : cirri with sliort seg-

ments distally, bearing dorsal spines ;
size small.

ADELOMETRA, p. 238.

d* three or more columns of cirrus sockets in each radial area,

e' three or more columns of cirrus sockets in each radial area ; cirri

smooth, all the segments elongated ; calyx and arm bases smooth ; size

usually medium or large.

PSATHYROilETRA, p. 234.

e* three columns of cirrus sockets in each radial area: cirri long, witii

long segments proximally, short and sjiiny segments distally : calyx

and arm bases very spiny ; size medium or large.

ZENOMETRA, p. 284.

c** centrodorsal moderate or small, hemispherical or more or less discoidal,

the cirri irregularly arranged and closely crowded.

d' cirri slender, much compressed, smooth, all the segments greatly elonga-

ted ; no opposing spine ; terminal claw nearly straight.

e> all the lower pinnules subequal, much elongated : P, composed of very

numerous short segments, P.; and following of elongated segments.

THYSANOMETRA, p. 244.

e* P, much shorter than P.^, but, like it, composed of elongated seg-

ments ; P.^ or Pj, or both, enlarged and stiffened.

EUMETRA, p. 242.

d'^ distal cirrus segments shorter than the proximal (the latter centrally

constricted), rarely longer than broad ; opposing spine always present,

e' 25 or more cirrus segments,

f P, very much longer than P.;,, excessively elongated, with more than

20 segments which are greatly elongated distally.

TRICHOMETRA, p. 239.

f^ P, less than one third longer than P,, the distal segments not

especially elongated.

g' P| only slightly longer than P.^, with ten segments ; size small.

NANOMETRA, p. 241.

a^ P[ about one third longer than P._,, with 30—45 segments which

are short proximally, and never more tiian twice as long as broaa

distally ; size medium or large.

CYCLOMETRA, p. 238.
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f" P, shorter than Pj, which is more or less enlarged and stiffened.

PEROMETEA, p. 232.

e^ 16 or less cirrus segments.

f P, shorter than the succeeding pinnules.

g' Pj hears a genital gland, and is stouter than P,.

BATHYMETRA, p. 244.

g'^ P.^ without a genital gland, resembling P[.

h^ elements of the division series and brachials with very strongly

produced and serrate distal ends.

TOXOMETRA, p. 232.

h^ elements of the division series smooth
; brachials with the distal

ends slightly, if at all, produced.

IRiDOMETRA, p. 230.

f'^ Pi much the longest pinnule.

g' P, about twice as long as P.^ ; segments of the lower pinnules

strongly overlapping.

COMPSOMETRA, p. 229.

g* P^ about one third longer than P.^, which, in turn, is about one
third longer than P.^ ; segments of the lower pinnules smooth.

MASTIGOMETKA, p. 227.

21.—Key TO THE Genera of Pentametrocrinid^.

a' five arms.

pentametrocrinus, p. 250.
a* ten arms.

decametrocrinus, p. 247.

22.

—

Family Atelecrinid^.

The family Atelecrinida? includes only the genus Atelecrinus.

23.

—

Key to the Genera of Pentacrinitid.e.

a- 'I'he arms do not divide before the fourth post-radial ossicle ; one or more pin-

nules precede the first axillary.

METACRINtTS, p. 264.

a^ the arms divide on the second post-radial ossicle ; no pinnules before the first

axillary,

b^ ten arms; stem slender, smooth, nearly circular in cross-section.

HYPALOCRINUS, p. 261.

b* more than ten arms,

c' all the division series of two ossicles, united by pseudo-syzygy ; the second

brachial of the free undivided arms bears the first pinnule ; the third and
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fourth brachiale are united by syzygy ; stem stout, pentagonal, or more

or less stellate ; the pinnules continue to the arm tips ; cirrus segments

smooth.
ENDOXOCKINUS, p. 263.

c' IBr series of two ossicles, but the further division as in the comasterid

genus Capillaster, more rarely as in Comatella; the first brachial of

the free undivided arm, unless springing from a IBr axillary, bears a

pinnule, and the second and third are united by syzygy; stem slender,

nearly circular in section ; the arm tips for a considerable distance bear

only rudimentary pinnules, as in Metacrinus; the distal cirrus segments

bear small dorsal spines.

COMASTROCRINUS, p. 252. .

2i.—Key to the Genera of Apiocrinid^.

a' Pentagonal columnars in proximal jjortion of stem without markings on the

articular faces ; no nodals or cirri ; elements of the IBr series narrow and

widely separated.
carpenterocrinus, p. 272

a^ pentagonal columnars in proximal poi'tion of stem with petaloid markings on

the articular faces
;
proximal portion of stem with regularly spaced nodals

bearing short cirri ; elements of the IBr series very broad and in lateral

apposition.

PROISOCRINUS, p. 272.

25.

—

Key to the Genera of Hyocrinid.^.

a' Five basals ; the arms branch several times.

CALAMOCRINUS, ]). 272.

a* three basals, sometimes completely fused; the arms do not branch.

b' each brachial, except the most jiroximai, bears a pinnule; syzygies very

infrequent
;
pinnules not especially long.

PTILOCRINUS, p. 272.

b^ one lialf or fewer of the bracliials bear pinnules ; brachials united in

syzygial groups of two or three; pinnules extremely long, reaching to the

arm tips.

c' brachials united in syzygial groups of three.

HY'OCRINUS, p. 273.

c* brachials united in syzygial pairs.

d' upper part of stem hexagonal ; first brachial occupying only aljout one

third of the distal border of the radial.

THALASSOCRINUS, p. 273.
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d* upper part of stem pentagonal ; first brachial occupying about two-

thirds of the distal border of the radial.

(Gephyrocrinus.)

26.

—

Family Phrynocrinid.^.

The family Phrynocrinidi?e includes only the single genus Phrynncrinus.

27.

—

Key to the Genera of Bourgueticrinid^.

a' three or more of the topmost columnars are over twice as broad as long ; ten

arms; root scanty, but coarse.

bathycrinus, p. 274.

a* only one of the topmost columnars is over twice as broad as long
;
usually 5

arms ; root thick and fine.

rhizocrinus, p. 279.

10. SPECIMENS LABELLED "INDIA."

Many of the specimens in the collection are labelled simply " India " which

in some cases is questioned. I suspect that all these were taken in Ceylon as

they all properly belong to the fauna of that island.
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I.-THE UNSTALKED CRINOIDS.

Order COMATULIDA
Comatulida 1908. A. H. Clark, Proc. U, S. Nat. Miis., vol. 34, p. 209.

Suborder COMATULIDA OLIGOPHREATA.
Comatulida Oligophreata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 174.

Family COMASTERIDiE.

C'omasteridce 1908. A. H. Clark, Proc. U. S. Nat. Mu8., vol. 34, p. 210.

Subfamily CAPILLA8TERINM.

Capillasterince 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus COMATELLA.

Comatella 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),' vol. 52,

part 2, p. 207 (Actinometra nigra P. H. Carpenter, 1888).

COMATELLA NIGRA.

Actinonietra nigra 187(>. W. B. Carpenter, Proc. Roy. Soc, vol. 24, p. 451

{nomen nudum).— 1876. P. H. Carpenter, Journ. Anat. and Physiol., vol.

10, p. 583 (nomen nudum).— 1884. von Graff, " Challenger" Reports, vol.

10, Zoology, pp. 16, 20 [nomen nudum).— 1884. P. H. Carpenter, "Chal-

lenger" Reports, vol. 11, Zoology, p. 96 (nomen nudum).— 1888. P. H.

Carpenter, " Challenger" Reports, vol. 26, Zoology, p. 304.

Comatula nigra 1877. von Graff, Das Genus Myzostoma, pp. 17, 23, 72, 79

(nomen nudum).

Comatella nigra 1908. A. H. Clark, Smiths. Miscell. Coll (Quarterly Issue), vol. 52,

part 2, p. 208.

Locality.—Southern portion of Malacca Strait.—One specimen, resembling

others from the Philippine Islands.

Other Records.— Ternate, Moluccas ; Bohol ; Philippine Islands.

Depth.—Littoral, and down to 58 fathoms.

COMATELLA STELLIGERA.

Actinometra tenax 1874. Lutken, Cat. Mus. Godeffr. , vol. 5, p. 190 (nomen

nudum).

Actinometra stelligera 1S80. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 15,

p. 198, pi. 12, fig. 26.— 1888. P. H. Carpenter, " Challenger " Reports, vol.

26, Zoology, p. 308, pi. v, figs. 5, a-d
;
pi. Iviii, figs. 1, 2.
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Pig. I.

—

Comatella nigra.

Lateral view of a typical specimen.
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Actinometra sp. 1888. P. H. Carpenter, "Challenger" Reports, vol. 26, Zoology,

p. 291, line 3 from top.

Actinometra notata 1888. Bell, P. Z. S., ISSS, p. .'589 (footnote) (nomen nudum).—
1889. P. H Carpenter, Journ. Linn. 8oc. (Zool.), vol. 21, p. 312, pi. xxi,

figs. 6—10.

Antedon hassett-smithi 1894. Bell, P. Z. S., 1894, p. 399, pi. 24.

Actinometra maculata 1894. Bell, P. Z. S., 1S94, p. 39(5.

Comafella steUige7-a IQOS. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Lssue),

vol. 52, part 2, p. 207.

Localities.—Padaiv, Mergni Archipelago—One s})ecimen with thirty-four

arms, agreeing with the type of Actinometra notata which was found at King

Island in the Mergui Archipelago.

l India.—A beautiful specimen with thirty-one arms 110 mm long, and cirri

2.5 mm. long ; four interior- and seven exterior III Br series are present.

Other Records.—Samoa ; Fiji ; Ovalau
; Tonga ; Reef of Atagor ; Cebu ;

Philippine Islands ; Macclesfield Bank ; New Guinea ; Amboina
; Mergui Archi-

pelago (King Island) ; Ceylon : Australia, south to Port Jackson; Salomon; Coin

Peros ; Parry's Shoal.

Depth.—Littoral, and down to 36 (? 40) fathoms.

Remarks.— I have examined the type of Bell's Antedon bassett-smithi,

preserved in the British Museum, and find it to be. as I deduced from the descrip-

tion some time ago. a typical example of Comatclla stdligera.

COMATELLA MACULATA.

Actinometra jusca 1877. LIitken, Mus. Godeffr. Cat., vol. 5, p. 100 (nomen

nudum).— 1888. P. H. Carpenter, "Challenger" Reports, vol 26, Zoology,

p. 306 (nomen nudum).

Actinometra mxiculata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 307, pi. v, figs. 1, a-d; pi. Iv, fig. 2.

Actinometra simplex 1894. Bell, P. Z. S., 1894, p. 396.

Actinometra sp. 1898. Bell, P. Z. S., 1898, p. 849.

Comatella maculata \ ^00. A. H. Clark, Vidensk, Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 138.— 1911. Proc. U. S. Nat. Mus., vol. 40,

p. 16.

.Actinometra multirculiata 1909. Bell, Trans, Linn. Soc. (Zool.) (2), \-ol. 13,

part 1, p. 20.

H.\bitat.—Port Denison and Bowen, Queensland; Prince of Wales Channel;

Parry's Shoal ; New Caledonia ; Ruk and Mortlock Island, Carolines; Macclesfield

Bank; Rotuma; west Java; west reef of Hulule, Maldive Archipelago; Salomon;

Coin Peros.

Depth.—Littoral, and down to 13 fathoms.

Remarks.—The "Actinometra pulchella" recorded by Hartlaub from Ruk.
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in the Carolines, appears to be a young example of this species. I have examined

his specimen at Hamburg.

COMATELLA DECORA.

i. Actinometra difficilis 1888. P. H. Carpenter, "Challenger" Reports,

vol. 26, Zoology, p. 93, pi. lii, fig. 2.

1. Actinometra pukhella (part) 1888. P. H. Carpenter, " Challenger"

Reports, vol. 26, Zoology, p. 304, pi. lii, fig. 2.

Gomatula paucicirra 1908. A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, p. 317.

Description.—Centrodorsal large, thick-discoidal, the large bare polar area

flat, obscurely pitted about the periphery.

Cirri XX, 12-13, 15 mm. long; first segment very short, second half again as

long as broad, third twice as long as broad, fourth and fifth rather over twice as

long as broad (the fifth slightly longer than the fourth), sixth about twice as long

as broad, the following decreasing gradually in length, the last two or three before

the penultimate being about as long as broad, and the penultimate about half

ao-ain as broad as long; from the sixth onward the distal dorsal edge of the

segments is slightly everted, forming a low crescent-shaped or shallow V-shaped

ridge across the distal end of the segment, appearing as a low subterminal spine

in lateral view ; dorsal surface of seventh and following segments with a slight

median carination ; opposing spine triangular, blunt, arising from the entire

surface of the penultimate segment, the apex subterminal to subcentral, low, equal

to about one third of the distal diameter of the penultimate segment in height

;

terminal claw twice as long as the penultimate segment, strongly curved basally,

but becoming straighter distally.

Ends of the basal rays visible as rather large flattened rhombic tubercles in

the angles of the calyx; radials concealed in the median line, but interradially

forming a triangle over the ends of the basal rays, slightly separated distally
;

IBr, trapezoidal, short, over three times as broad as long, strongly rounded

dorsally. separated basally by the distal divergence of the radials, the sides of

adjacent IBr, diverging at a very obtuse angle; IBr^ (axillary) broadly pen-

tagonal, about half again as broad as long, the lateral edges about as long as those

of the IBr forming with them an obtuse angle, the lateral edges of the IBr^

on adjacent rays being practically parallel; a broad strip of perisome, in width

about equal to one third of the diameter of the IBr series, is visible between

tliem (and similarly between the IIBr series), but it does not extend dorsally

beyond their ventral edge. IIBr series 2 (eight are present and two absent in

the type), the IIBr| united for their proximal two thirds, from that point diver-

ging in practically a straight line ; IIIBr series 2, only present in one instance,

on the exterior side of a derivative from a IBr series.

Nineteen arms (in the type) about 90 mm. long ; first two brachials similar,

rather small, wedge-shaped, about twice as broad as long exteriorly, the first

united interiorly in the proximal half, diverging widely in the distal; third to
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seventh or eighth brachials oblong or slightly wedge-shaped, about twice as broad

as long, then becoming triangular, about as broad as long, and in the distal

portion of the arm wedge-shaped again and longer than broad, reaching a length

of about twice the breadth in the terminal portion. First syzygy between the

second and third brachials except on arms arising direct from a IBr axillary, and

on the exterior arms of each ray, where it is between the third and fourth; on

the interior arms a syzygy between the second and third brachials is often imme-

diately followed by another between the fourth and fifth ; the distal intersyzygial

interval is from three to five oblique muscular articulations.

Mouth central ; anal tube small and inconspicuous, the anal area being no

larger than the other interpalmar areas. Two of the ambulacral grooves divide

at the mouth, as in Decametrocrinns , but in one of these the two branches join

again just before branching to the arms, forming a sort of ])erisomic island.

Pi long and slender, slightly stouter basally than P.^, 15 mm. long, with

about forty segments, of which the first is very short, the next eight or ten about

as long as broad, then becoming half again as long as broad, and about as long as

broad again distally ; distal comb beginning abruptly, with about twelve large,

long, bluntly triangular teeth, which are about as long as the lateral diameter of

the segments which bear them, rather strongly incurved; the tooth-bearing

segments maintain the same general direction as the segments preceding : P.j

similar, but shorter, about 11 mm. long; P^ similar, but shorter, 8 mm. long,

with twenty-six segments ; its comb is similar to that of P, and P.^ ; P^ and

Pj similar to P.^; P, similar to P^, with a similar comb, but stouter basally and

bearing a small gonad on the third-fifth segments ; following pinnules stouter

throughout, but of the same length, composed of squarish segments, without

combs; distal pinnules slender, about 11 mm. long.

The colour in life was bright yellow, the perisome shghtly brownish.

Habitat.—Southern Japan. ? Ki Islands.

Depth.—95-106 (n40) fathoms.

Rem.akks.—In my paper on the crinoid fauna of Japan I hsted the type

specimen of this species as Comatula paucicirra (i.e., rolalaria); exactly the same

mistake was made by Carpenter when he described his Actinometra notata in the

' PaucicuTa group," in spite of the fact that it was the same thing as his earlier

Act. stelligera.

Species of the genus Cumatella always possess cirri, and the outer cirrus

segments always have dorsal processes ; the multibrachiate species of Comatula

rarely possess cirri except when very small; if they do, the outer segments are

always perfectly smooth dorsally, without a trace of dorsal processes.

Carpenter depended upon the supposed presence of syzygies between the

ossicles of the IBr and subsequent division series to differentiate the species of

Comatula from those of Comatella; but these joints are not true syzygies, but

pseudosyzygies, and are very commonly undeveloped so that the union of the

elements of the IBr series in no way differs from that usually found among the
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comatulids. Moreover the joints between the assicles of the division series in

the species of Comatella though never pseudosyzygies, are often so close as to be
distinguishable externally.

Genus CAPILLASTER.

CapiUaster 1909. A. H. Clark. Proc. Biol. Soc. Washington, vol. 22, p. S7

(Actinomatra sentosa P. H. Carpenter, 1888).

CAPILLASTER MACROBRACHIUS.

Artinometra macrobmchius 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890,

p. 186.— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 101.

Aclinomelm monobmrhin.s 1891. Minchin, Zoological Record for 1891. Echino-
derni.s, p. 80.

Habitat.—China Sea.

Remarks.—In appearance this curious animal resembles such species as

Comantheria briareus, but the arm structure is that of a typical CapiUaster.

CAPILLASTER SENTOSA.

Comatula multiradiata (part) 1816. Lamarck, Hist. nat. des animaux sans ver-

tebres, vol. 2, p. 533.

Comatula (Alecto) multiradiata (part) 1849. J. MITller, Abhandl. d. k. preuss.

Akad. d. Wiss. (1847), p. 261.

Actinometra sentosa 1888. P. H. Carpenter, 'Challenger'" Reports, vol. 26
Zoology, p. 325, pi. Ixvi, figs. 4-6.

Localities.— fi-as^ of the Terrihks ; if /„//,,„„,.__One rather small, though
apparently mature, specimen.

Off Colombo Light House
; i%^ fathoms.—Fom medium-sized and small examples,

each with about sixty-five arms.

Off the north-eastern coast of Ceylon {A° 51' 30" N. lat., 81° 11' 52" E. long.);

28 fathoms.—Two rather small specimens.

Other Records.—Phihppine Islands; Cebu ; Moluccas; Banda ; Sunda
Mands; Singapore; North Male, Maldives.

Depth.—Littoral, and down to 74 fathoms.

Remarks.—A large series of specimens of this species from Singapore and
the Philippine Islands was available for comparison with the above recorded
examples; there appear to be no constant differences correlated with locality;
though usually perfectly smooth, in some of the Philippine examples the elements
of the division series have somewhat projecting distal ends as in the sjjecimen
from Banda figured by Carpenter. This seems to be a rather uncommon condi-
tion in this form, though characteristic of the other species of the genus. Super-
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i\cia\ly , Capillnster sentosa might much more readily be mistaicen for Comnfella

nigra than for any other species of Capillaster.

CAPILLASTER MARI^.

"i Aetinometra fimhriata (part) 1891. Hartlaub, Nova Acta Acad. German.,

vol. 58, No. 1, p. 102.

Comatula maria' 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 153.

Locality.—Andaman Islands.^One broken medium-sized specimen with

twelve arms ; the cirri are 28-.'?5, 25 mm. long ; the two ITBr series are 4 (3-4).

Other Records.—Southern Japan ; Ruk, Caroline Islands.

Depth.—Littoral, and down to 59 fathoms.

CAPILLASTER MULTIRADIATA.

Stella Chinensis perlegens 1714. Petiver, Gazophylacium, vol. 1, pi. iv, fig. fi.

Tpt<TKaiS(KttKV£/Jo? 1733. LiNCK, De Stellis Marinis, p. 53.

Trisccedecacnimos nao. Schtjlze, Betrachtung der versteinerten Seesterne, p. 17.

Asterias pectinata (part) 1758. Linn.€:us, Syst. Nat., ed. x. p. 663 (reference to

Petiver).

Asterias multiradiata 1758. Linn.*:us. Syst. Nat., ed. x, p. 663 (type specimen,

but not references cited).

Comatula fimbriata 1816. Lamarck, Hist. nat. des animaux sans vertebres, vol. 2,

p. 535.

Comatula hrevicirra (part) Troschel, MS.

Comatula (Aledo) fimbriata 1849. J. MGller, Abhandl. d. k. preuss. Akad. d.

Wiss., 1847, p. 258.

Actinometra gracilis 1874. LtJTKEN, Mus. Godeffr. Cat., vol. 5, p. 190.

Comatula {Actinometra) horneensis 1875. Grube, Jahresber. schl. Ges. vaterl.

Cultur, 1875, p. 75.

Actinometra coppingeri l»H4. Bell, Report Zool. Coll. H.M.S. " Alert," p. 168,

pi. xvi, fig. B. -1888. P. H. Carpenter, " Challenger" Reports, vol. 26,

Zoology, p. 320, pi. Ix, figs. 1. 2.

Actinometra fimbriata \SH8. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 317, pi. Ixii, figs. 2-4.

Actinometra steivarli 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 321.

Actinometra multiradiata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 322, pi. Ixvi, figs. 1-3.

Actinometra parvicirra (part) 1887. Bell, Sci. Trans. Roy. Dublin Soc. (2), vol. 3,

p. 645.— 1888. Bell, P. Z. S., 1888, p. 384—1894. Thurston, Madras

Government Museum Bulletin, No. 1, p. 28.

Actinometra multifida Brit. Mus., MS.

Antedon anceps Brit. Mus., MS,
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Capillaster muUinuliata 1909. A. H. Clark, Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 134.

Localities.—Off Colombo Light House, Ceylon ; 26^ fathoms.—Two specimens
;

one of these has eighteen arms about 90 mm. long, gradually increasing in

diaftieter to about the twelfth brachial, and gradually tapering from that point

onward, composed of very short discoidal brachials.

East of the Terribles; 13 fathoms.—One specimen.

Arrakan coast, Burma.—Two specimens, one with nineteen, the other with

twenty-six arms.

Tico miles off Great West Torres Island, Mergui Archipelago.—One small

specimen.

Andaman Islands.—Nine specimens. Four of these are small ; of the others

one has thirteen arms, one fifteen, one seventeen, one nineteen, and one twenty-

one ; the arras of the fifteen-armed specimen are 100 mm. long with short dis-

coidal brachials which overlap very strongly ; the thirteen-armed specimen is of

full size with the short discoidal brachials of the fully adult.

Off Rutland Island, Andamans ; 35 fathoms.—One specimen with twelve arms

85 mm. long composed of short discoidal brachials ; the eversion of the distal

ends of the brachials is more marked than usual ; the eversion of the distal ends

of the cirrus segments is exceedingly strong and continues all around except on

the middle of the ventral side, not being confined to the middle of the dorsal

side as usual ; the central spines on the dorsal side of the cirrus segments are

correspondingly enlarged.

? India.—'Five specimens, all small or medium sized.

Southern portion of the Straits of Malacca.—Five specimens with from

seventeen to twenty-one arms.

Malay Archipelago ; 100 fathoms.—One specimen with forty arms about 70

mm. long.

Malay Archipelago ; 160 fathoms.—Two specimens, each with about forty

arms 70 mm. long.

West of South Arulaman Island (IT 49' 30" N. lat., 92° 55' 00" E. long.) ; 55

fathoms; bottom, saml and stones.—Four specimens, two with eleven, one with

twelve, and one with thirteen arms.

Eight miles west of Interview Islaml, Andamans ; 45 fathoms.—One specimen

with eleven arms 85 mm. long.

Other Records.— ' Indian Seas"; " Austraha "
; Prince of Wales Channel ;

Torres Strait: Dampier Archipelago; north-western Australia; Flinders, Clair-

mont ; Dirk Hartog Island; Tizaid Reef ; Blanche Bay, New Britain; Straits

of Sunda ; Sunda Islands ; Amboina ; Java ; Java Sea ; Sumatra ; Banda
;

Singapore ; Ternate ; Zamboanga ; Bohol ; Philippines ; North Borneo ; Maccles-

field Bank ; Nicobar Islands
; Tuticorin, Madras ; Ceylon; Trinquemale, Ceylon

;

Maldive Archipelago; Male, Maldives; China Sea; Formosa (Taiwan); Ruk

Island, Carohnes; Kagoshima, Japan; southern Japan ; St. Mathias Island.
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Depth.—Littoral, and down to 160 fathoms.

Remarks.—The occurrence of this species at depths of lOo and l(i(i fathoms

in the East Indian archipelago is a fact of very great interest, and it is to be

regretted that tlie precise localities in these two cases were not recorded. Littoral

species very rarely reach the 100-fathom line, and still more rarely pass it The

occurrence of Antrdon bifida on the Rockall Bank below 100 fathoms, while

scarcely reaching that depth anywhere else, has been thought possibly to be due

to a subsidence of that bank which carried the animals down much deeper than

they would ever have descended voluntarily. If these specimens of CapiUaste)-

muUiradiata could be shown to have been obtained close to islands which can be

proved geologically to have subsided, then a great degree of probability would l)e

conferred upon the supposition regarding Rockall.

Among the West Indies we meet with a somewhat similar case ; Tropiumttru

picta and Neinaster linecUa are common littoral species along the Brazilian coast

but both in the West Indies inhabit water 150 fathoms or more in depth. 1 have

explained this by supposing that, creeping northward from Brazil, these two
species found it necessary to descend to a considerable depth in order to pass

under the mouths of the Amazon and the Orinoco, and, having reached a depth
at which such passage was possible, they continued northward at that depth
instead of again rising toward the surface, a process whicii, on account of the

peculiar larval conditions pertaining to the crinoids (as we understand them),

would be exceedingly slow.

Any theory of land subsidence based upon Capillaster muUiradiata, however,

would have to be supported by especially strong proof, for the sub-family

(.'apillasterina> to which this species belongs has, when compared with the other

sub-famiHes of the Comasterida?, an enormous bathymetric range, from the low

tide mark (or even between tides) to nearly 500 fathoms, and it may well be that

the individual species comprising this family, a number of which we now know
only as littond or sub-littoral, will prove to have a bathymetric range of an extent

hitherto entirely unsuspected.

CAPILLASTER MULTIRADIATA var. COCCODISTOMA.

Comatida coccodistoma 1862. Dujardin and Hupe, Hist. nat. des Zoophytes.

Echinodermes, p. 208 {no»ien niidinn).

Act inometra coccodistoma 1883. P. H. Carpenter, P. Z. S., 1882, p. 747 (itumen

nudum).— 1888. "Challenger" Reports, vol. 26, Zoology, p. 'i2() (iioriicii

nudum)

.

Capillaster 7)iiiltir(idlatu var. coccodidotiia l!»l(t. A. H. Clark, Proc. U. S. Nat.

Mus., vol. 40, p. 16.

Habitat.—Madagascar.

Depth.—Littoral, and down to .'JO meters.
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Genus COMISSIA.

Comissia 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 501 (Clomissia
liitkeni, sp. nov.).

COMISSIA PEREGRINA.

Actinometra peregrina 1894. Bell, P. Z. S., 1894, p. 402.

Habitat.—Macclesfield Bank

.

Depth.—55-60 fathoms.

Remarks.-The cirri are XII, 25-30 (usually nearer the latter), 20 mm. long
;

the fifth is a transition segment.

The mouth and the anal tube are equally excentric.

The ten arms are 120 mm. long, resembling those of Comissia Mkeni ;

the synarthrial tubercles are only slightly evident ; the distal edges of the
brachials are moderately produced. The distal intersyzygial interval is three
oblique muscular articulations.

This species appears to be nearest to G. liitkeni, but is readily distinguished
by the more numerous cirrus segments.

COMISSIA DUMETUM.

Comissia dumetum 1910. A. H. Clark, Pxoc. U. S. Nat. Mus , vol. 39, p. .531.

Habitat.—Philippine Islands.

Depth.— 58 fathoms.

COMISSIA LUTKENI.

Comissia liitkeni 1909. A. H Clark, Proc. U. S. Nat. Mus., vol. 36, p. 502.

Habitat.—Philippine Islands.

Depth.—49-74 fathoms.

COMISSIA HISPIDA.

Comissia hispida 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 531.

Habitat.—Philippine Islands.

Depth.—51 fathoms.

COMISSIA HORRIDUS.

Comaster (?) horridus 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39,

p. 533.

Habitat.—Philippine Islands.

Depth.— 58 fathoms.

COMISSIA SCITULUS.

Comaster (?) scitulus 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39,

p. 534.
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Habitat.—Philippine Islands.

Depth.— 38 fathoms.

COMISSIA IGNOTA.

Comissia ignota 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 17.

Habitat.—Amirante Islands (north-east of Madagascar).

Depth.— Littoral, and down to 17 fathoms.

COMISSIA PECTINIFER, sp. nov.

Description.—Centrodorsal moderately large, with a moderately large Hat

dorsal pole and three closely crowded marginal rows of cirrus sockets.

Cirri XXXIV, 14- Ki (usually 16), 14 mm. long; the eighth is a transition seg-

ment; the longer jiroximal segments are nearly or quite twice as long as broad,

slightly constricted centrally; the two segments preceding the penultimate are

squarish to one-third broader than long ; the outer segments (beyond the transi-

tion segment) are very highly polished, and bear small dorsal tubercles.

The ten arms are about 9U mm. long; the elements of the IBr series appear

in external view to be united by syzygy , and are well separated laterally ; the

arms resemble those of Comissia liitkeni; the brachials overlap rather strongly.

Tlie distal intersyzygial interval is usually three oblique muscular articulations.

P, to P^ provided with combs; P, is about 12 mm. long, and has a comb

with about twenty-five exceptionally long teeth ; the comb of P^ has fifteen or

sixteen teeth, beyond which extends a toothless tip; only nine segments of P^

are not supplied with teeth.

Habitat.—Christmas Island; the type is in the British Museum.

COMISSIA, sp.

Actinometra parvicirra 1904. Chadwick, in Hebdman, Report Ceylon Pearl

Oyster Fisheries, part 2, Supplementary Report xi, p. 158 (part), plate, figs.

13, 14.

Mr. Chadwick has recorded, as a ten-armed specimen of Comanthus parvi-

cirra, a specimen of an apparently new species of Comissia which was taken on

the south coast of Ceylon in about 100 fathoms.

Subfamily COMACTINIINM.

Comacfiniincc 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus COMATULA.

ConKiliila 1.S16. Lamarck, Hist. nat. des animaux sans vertebras, vol. 2, p. 530

(Comatula Solaris, sp. nov.).
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COMATULA ROTALARIA.

Comatula rotalaria 1816. Lamarck, Hist. nat. des animaux sans vertebres

vol. 2, p. 534.

Actinometra jukesii 1879. P. H. Carpenter, Proc. Roy. Soc, vol. 28, p. 390.

Actinometra paucicirra 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 169,

pi. xvii, figs. A, Aa.— 1888. P. H. Carpenter, " Challenger" Reports,

vol. 26, Zoology, p. 291, pi. iv, fig. 6; pi. v, fig 3
;
pi. liv.

Actinometra aruensis 1888. P. H. Carpenter, "Challenger" Reports, vol.26,

Zoology, p. 292, pi. iv. fig. 6.

Habitat.—Northern and north-western Australia; Reef of Atagor : Aru
Islands.

Depth.—Littoral, and down to 15 fathoms.

Remarks.—The " Actinometra rotalaria'' from the Philippine Islands des-

cribed and figured by Carpenter in the " Challenger " report is obviously the

same thing as Miiller's Alecto parvicirra and, on the strength of this, I have hereto-

fore employed the Lamarckian name for that species. Upon examining the

Lamarckian types at Paris, however, I discovered that Comatula rotalaria is in

reality the form which was called by Carpenter jukesii and later (adopting Bell's

name) paucicirra, an entirely different thing, belonging to an entirely distinct

genus.

COMATULA ETHERIDGEI.

Comatula etheridgei 1910. A. H. Clark, Australian Museum Memoirs.

Habitat.—Holothuria Bank, north-western Australia ; Baudin Island.

Depth.—38 fathoms.

COMATULA BRACHIOLATA.

Comatula brachiolata 1816. Lamarck, Hist. nat. des animaux sans vertebres,

vol. 2, p. 535.

Alecto rosea 1841. J. MtJLLER, Archiv fiir Naturgesch., 1841, i, p. 143.

Habitat.—Southern coast of Australia.

Remarks.—I have examined the types both of Lamarck's Coma/«to brachiolata

(at Paris) and of Miiller's Alecto rosea (at Berlin) and find them to be specimens

of the same species. A fine specimen in the British Museum was taken at Port

Phillip, South Australia ; this is the first definite record for the species

;

Lamarck's specimens probably came from King George's Sound.

COMATULA SOLARIS.

Comatula Solaris I HI 6. Lamarck, Hist. nat. des animaux sans vertebres, vol.

2, p. 533.

Actinometra imperialis 1841. J. MtJLLER, Archiv fiir Naturgesch., 1841, i,

p. 140.
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ComafNid (Aiilnomptml) hamata 1S()9. Herklots, Bijdragen tot de Dierkunde,

vol. 9. p. 1<», |)1. i\-.

Actinometra albonotata 1S82. Bell, P. Z. S., 1882, p. 535.

Actinometra rohusta (" Liitken, MS.") 1882. P. H. Carpenter, Journ. Linn.

Soc. (Zool.), vol. 16, p. 517.

Actinometra intermedia 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 16(5,

pi. xvi, figs A,B.

Actinometra strata 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 167.

Habitat.—Northern Australia, and northward to Singapore, the Philippine

Islands, Cape Bantano, Java : the Moluccas, Billiton, the China Sea, and Hong

Kong.

Depth.—Littoral, and down to 12 fathoms.

Remarks.—The specimens of Comatula Solaris from Singapore and Hong
Kong which I examined at the Hamburg Museum resemble the slender form of

Cojnatula pectinata found in the same localities, except for the much greater size

and the larger number of cirrus segments (21). They have not the broadly ex-

jianded arms and stout cirri of the Australian form (the rohusta of Liitken and

Carpenter) nor are the arms so flat dorsally. Both the specimens are light brown

with a narrow median dorsal line and borders to the arms of white. The Hong
Kong specimen has three cirri and the Singapore specimen two, and two stumps.

In both the centrodorsal is undergoing reduction.

Von Martens has recorded this species from Zanzibar, but his record appears

to have been based upon a specimen of Tropiometra carinata.

COMATULA PECTINATA.

Asterias pectinata 1758. Linnaeus, Syst. Nat., ed. x, p. 663 (type specimen, but

not references cited).

Cnmatula cumivgii 1849. J. MttLLER, Abhandl. d. k. preuss. Akad. d. Wiss.,

1847, p. 255.

Actinometra afpnis (Liitken, MS.) 1882. P. H. Carpenter, Journ. Linn. Soc.

(Zool), vol. 16, p. 517.

''Actinometra pnrpiirea 1884. Bell. Rep. Zool. Coll. H.M.S. "Alert," p. 170.

Actinometra hrachiolata \S,^\. Hartlaub, Nova Acta Acad. Cerman., vol. 58,

No. 1, p. 107.

Actinometra parvicirra (Part) 1804. Bell, P. Z. S., 1894, p. 394.

Actinometra echinoptera Brit. Mus., MS.

Comatnia rosularis Brit. Mus., MkS.

Lo<.\LiTiES.
—

" India.''''—One small specimen.

Malay Archipelago.—One fine specimen with ten arms 150 mm. long and

cirri XI, 13-14, 10 mm. long. The arms are slightly swollen in the proximal

portion.
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Malay Archipelago ; 160 fathoms.—One specimen witli ten arms 9(i mm. long,

rather strongly swollen basally.

Southern portion of the Straits of Malacca.—Two specimens ; the larger has

the cirri 15 mm. long with 15-17 segments; neither have the arms swollen

basally.

All of these examples agree with others at hand from Singapore, Java and

the Philippine Islands.

Other Records.—"Indian Seas"; "Australia"; Arafura Sea: Prince of

Wales Channel ; Fitzroy Island, Port Molle, Port Curtis and Cooktown, Queens-

land ; Port Jackson ; Cape York ; Dundas Strait ; Torres Strait ; Thursday

Island ; north Celebes ; Banka ; Banka Strait ; Billiton ; Java ; Singapore
;

Malacca ; Sunda Islands ; Amboina ; Ternate ; Moluccas ; Zamboanga ; Bohol
;

Philippine Islands ;
14° 50' S. lat., 125° 40' E. long.: north-western Australia;

Baudin Island; Holothuria Bank ; Bassett-Smith Bank.

Depth.—Littoral, and down to 160 fathoms.

Remarks.— A critical examination of the type of Miiller'.< Comatula cumin-

gii, preserved in the Museum fiir Naturkunde at Berlin, has shown that it is

nothing more than a small and immature specimen of Gomatnla pectinata.

The specimen of Actinometra brachiolata in the collection of the Leyden

.Museum described by Hartlaub is in reality an example of this .species.

COMATULA PURPUREA.

Alecto purpurea 1843. J. MItller, Archiv fiir Naturgesch., 1843, i, p. 132.

Comatula purpurea 1910. A. H. Clark, Proc. Biol. Soc. Washington, vol. 23,

pp. 95-98, fig. p. 97.

Habitat.—Dundas Strait, north-western Australia: Northern Austi'alia
;

Port MoUe and Port Denison, Queensland ; Dimes Island. New Guinea.

Depth.—Littoral, and down to 36 fathoms.

COMATULA MICRASTER.

Comatula micraster 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 143.

Description.—Centrodorsal rounded pentagonal, flush with, or very slightly

raised above, the dorsal surface of the radials, witliout cirri.

Radials short, trapezoidal, four or five times as broad as long ; IBr, and

IBr.j united by pseudosyzygy,' the pseudosyzygial pair being about twice as

board as long; IBr, almost entirely, or quite, united laterally ; IBr.^ free laterally.

Ten arms 50 mm. to 65 mm. long, resembling, witii the pinnules, those of

C. pectinata.

The colour in spirits is white or light purple.

' cf. Proc. Biol. Soc. \\ashington, vol. 22, p. 1?:'.
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Localities.—Andaman Islands; 60 fathoms ! (type locality).—Forty-five

specimens, all with arms about 50 mm. long; three or four of these have from one

to four (rarely more than one) cirri remaining ; these are very delicate, 4 mm.
long, with eleven segments, resembling those of C. pectinata but more slender with

more elongated segments.

I-"lG. 2.— Cniiialu!a miciastey.

Dorsal view, showing one ray in detail ;ind the remainder in outline.

Tiro miles off Great West Torres Island.—Three typical specimens.

West of South Andaman Island (11° 49' 30" N. lat., 92° 55' 00" E. long.) ;
55

fathoms ; bottom, sand and stones.—Six specimens.

Remarks.—The very small size of this species, togetlier with the presence of

onlv ten arms and the absence of cirri, make it a veiy easy one to recognize. The
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difference in length between the anterior and posterior arms is often very great.

In some specimens only fom- of the arms are supplied with ambulacra.

Genus COMINIA.

Cominia 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 497 (Coman-

thus decameros, A. H. Clark, 1908).

COMINIA DECAMEROS.

Comanihus decameros 1908. A. H. Clark, Proc. Biol. Soc Washington, vol. 21,

p. 221.

Cominia decameros 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Foren-

ing i Kobenhavn, 1909, p. 150.

Habitat.—Off the Goto Islands, near Nagasaki, Japan.

Depth.— 170 fathoms.

Subfamily COMASTERINAE.

Comasterincf. 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus COMASTER.

Comaster 1836. L. Agassiz, Mem. de soc. de sci. nat. de Neuchatel, vol. 1, p. 193

(Comatula multiradiata Lamarck (=Alecto multiflda J. Miiller,

1841) ).

Phanogenia 18Q6. LoviJN, Ofversigt k. Vetensk.-Akad. FcirhandL, 1866, No. 9,

p. 231 (Phanogenia typica, sp. nov.).

COMASTER TYPICA.

Phanogenia typica ISQ6. Loven, Ofversigt k. Vetensk.-Akad. Forhandl., 1866.

No. 9, p. 231, fig. p. 220 a-h.

Actinometra stellata 1874. LtjTKEN, Mus. Godeffr. Cat., vol. 5, p. 190 (nomen

nudum).—U7 9. P. H. Carpenter, Proc. Roy. Soc, vol. 28, p. 390.

Actinometra multifida 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 169 (part).

Actinometra variabilis (Yiavt) 1884. Bell, Rep. Zool. Coll. H.M.S. "Alert," p.

169.

Comaster typica 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. ()8«.

Habitat.—Fiji ; Jobie ; Singapore; New Harbour, near Singapore; Am-

boina ; Malacca ; Blanche Bay, New Britain; Cebu ;
Gilbert (Kingsmill) Islands

;

Philippine Islands ; Prince of Wales Channel, Torres Strait; Thur.sday Island;

Percy Island ; Port Walcott and Port Headland, Western Australia.

Depth.—Littoral, and down to 50 fathoms.

Remarks.—The specimen in the Leyden Museum examined by Cai-penter
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resembles the one from Fiji in the Copenhagen collection described by myself ,

it has from four to six post-radial axillaries
;
four of the IIBr series are 2 and six

are 4 (3+4).

COMASTER GRACILIS.

Artinonif-trfi sfellala (part) LltTKEN, MS.

Actlnonietra gracilis 1890. Hartlaxjb, Nachr. Ges. Gottingen, ^Nlai 1890. p. 187.

—

1891. Nova Acta Acad. German., vol. 58, No. 1 . p. Ill, pi. v, fig. 5.5.

Actinomeira iridistichata Bell, MS.

Aciinometra sp. 1894. Bell, P. Z. S., 1894, p. 402.

Actinomeira typic.a 1899. Bell, Willey's Zoological Results, part ii, p. 134-

1902. In Gardiner. Fauna and Geography of the Maldive and Laccadive

Archipelagoes, vol. 1, part 3, p. 225.

Anledon indica 1902. Bell, in Gardiner, Fauna and Geography of tiie Maldive

and Laccadive Archipelagoes, vol. 1, part 3. p. 224.

ComaMcr gracilis 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 086.

Locality.—Port Blair ^ Aridaman Islands.—One small specimen, resembling

others at liand from Singapore and the Philippine Islands.

Other Records.—Pulo Edam. China Sea; Singapore; Phihppine Islands;

Cebu ; Macclesfield Bank ; Fiji; Blanche Bay, New Britain; Hulule. Maldives.

Depth.—Littoral, and down to 30 fathom's.

COMASTER FRUTICOSUS.

Coviasicr fruticosus 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 532.

Habitat.—Philippine Islands.

Depth.— 58 fathoms.

COMASTER MULTIFIDA.

Coniattila multiradiata 181(i. Lajl\rck, Hist. nat. des animaux sans vertebres,

vol 2, p. 533.

Ahcto vudtifida 1841. J. Miiller, Archiv fiir Naturgesch., 1841, i, p. 147 (based

upon one of Lamarcic's specimens).

Actinomeira variabilis 1884. Bell, Rep. Zool. Coll. H.M.S. ''Alert." p. 1(59, pi.

xvii, figs. B, Ba.

Con/aster carpenteri 1908, A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 08(1.

Habitat.—Northern Australia ; Thursday Island.

Depth.—Littoral, and down to 38 fathoms.

Remarks.—An examination of the type of this species, preserved in the

Paris Museum, and of the types of Aciinometra variabilis in the British Museum,

shows that they are in reality representatives of the same species.

Professor Doderlein in his paper upon a collection of comatulids from Am-

boina and Thursday Island has confused tliis species with Comanthina belli ; in
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his figures of specimens supposedly of tlmt species fig. 4 oliviouslv represents

Comastcr iiniltifidd.

COMASTER TAVIANA, sp. nov.

Description.—Centrodorsal discoidal, broad, the polar area fiat, 5 mm. in

diameter ; cirrus sockets arranged in a single crowded, somewhat irregular,

marginal row.

Cirri XX-XXII, 10-18, moderately slender. 13 mm. to lo mm. long; fir.st

two segments about twice as broad as long, third slightly longer than broad,

fourth , seventh or eighth half again as long as broad, the following gradually

decreasing in length , the terminal seven or eight being about one third again as

broad as long
;
ninth a transition segment, rounded in cross section and with a

dull surface like the preceding in the proximal three-fourths, polished like the

succeeding in the distal fourth ; following the transition segment the segments

become rather strongly compressed laterally, so that in a lateral view the cirrus

appears to thicken from this point onward
; transition and following segments

with the distal dorsal edge produced, this production rapidly becoming more

sharply rounded, and soon yy-shaped, the segments at the same time becoming

distally more carinate dorsaliy, so that the later segments are provided with a

small but sharp sub-terminal tubercle ; in addition, the segments from the

eleventh or twelfth onward have, just before their middle, a second, more rounded

median dorsal tubercle, not quite so high as that in the distal portion, present-

ing, therefore, the same appearance as the cirrus segments of Oligometra adeonce;

opposing spine represented by a small median tubercle arising from the entire

dorsal surface of the penultimate segment, the apex usually forming in lateral

view slightly more than a right angle, though occasionally more sharp ; terminal

claw somewhat longer than the penultimate segment, stout basally Imt becoming

more slender distally, moderately curved.

Ends of the basal rays visible as small tubercles in the angles of the calyx
;

radials only slightly visible in the angles of the calyx, over the ends of the bfisal

rays, IBr, very short and broad, more or less (sometimes wholly) concealed by

the centrodorsal. just in contact basally but diverging distally
;

IBr.^ broadly

pentagonal, almost triangular, twice as broad as long, or even somewhat broader
;

IIBr 4 {3-f-4); IIIBr 2; IVBr 2, but irregular in occurrence; division series

free laterally though not widely separated, rounded dorsally, but not especially

convex.

Thirty-six arms about 100 mm. long; first brachial short, wedge-shaped,

almost entirely united interiorly, twice as broad as its interior length or slightly

broader ; second brachial similar, but slightly larger ; third and fourth (syzygial

pair) not quite so long as broad ; next two brachials oblong, about twice as broad

as long, then becoming triangular, about half again as broad as long, after the

end of the proximal third of the arm gradually becoming wedge- .shaped, and in

the terminal portion wedge-shaped, about as long as broad ; fourth and follow-
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ing brachials with strongly produced and finely spinous distal ends. The arm

increases gradually in diameter up to the tenth brachial, then tapers away very

gradually distally. Syzygies occur between the third and fourth brachials, again

usually between the thirteenth and fourteenth, and distally at intervals of four

(more rarely five) oblique muscular articulations.

Disk covered with rather coarse papillre
;
mouth sub-marginal, anus sub-

central.

P, 10 mm. long, slender, with thirty-five segments, of which the first is

short, oblong, about two and one-half times as broad as long, and the following

are rhombic, at first nearly twice as broad as long, gradually becoming longer

and about as long as broad after the sixth ; second and following segments with

the corners cut away, this gradually decreasing distally and disappearing entirely

after about the twelfth segment ; second to tenth or eleventh segments with long

single or double spines projecting vertically from the dorsal surface, at first about

equal to half the diameter of the joint in height, but slowly decreasing in length

distally ; terminal comb short, very prominent, rising abruptly, with six oi- seven

teeth which are subequal, triangular, slightly longer than broad, rather longer

than the diameter of the segments which bear them, the bases in apposition,

rather strongly recurved; P.^ 5 mm. long, with twenty segments, resembling P,

but weaker and more slender ; P, 3- 5 mm. long with fifteen segments, resembling

P.^ ; P,j and following pinnules stouter than the preceding, 6 mm. long, with

about twenty segments, the first two short, the remainder squarish, becoming

longer than broad distally ; the distal ends of the segments are spinous and

sti'ongly overlapping, and the more proximal segments are usually furnished with

more or less prominent dorsal spines in addition ; distally the pinnules gradually

become shorter and more slender, the distal pinnules being 6 mm. long, very

slender, with about twenty segments, the first two short, the third longer than

broad, the remainder elongated, with slightly expanded ends, becoming about

twice as long as broad distally; terminal combs occur usually on most of the

genital pinnules, and at intervals on those in the distal part of the arm.

The colour is chrome yellow, the skeleton yellowish white.

Habitat.—Philippine Islands (Tawi Tawi group).

Depth.—49 fathoms.

COMASTER MULTIBRACHIATA.

Actinometra novif-t/innecF IHli). P. H. Cakpentkr, Proc. Roy. Soc, vol. 28,

p. 386.

Actinometra midtibrac'hiata 188S. P. H. Carpenter, ''Challenger'' Reports,

vol. 26, Zoology, p. 299, pi. Ivi, figs. 3, 4.

Actinometra regalis 1894. Bell. P. Z. S., 1894, p. 396 (part).

Cowaster wvltibrachiata 19(t8. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33,

p. 686.
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Locality.—Amlaman Islands.—One rather small example with about one

hundred and sixty arms 90 mm. long. It agrees with specimens at hand from

the Philippine Islands.

Other Records.—Banda, Moluccas; Philippine Islands ; Macclesfield Bank.

Depth.—17— 30 fathoms.

COMASTER DELICATA.

Phanogenia delkata 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p- 393.

Habitat.—Philippine Islands.

Depth.—49 fathoms.

COMASTER NOV^GUINE^.

Alecto novm-guimm 1841. J. MtJLLER, Archiv fur Naturgesch., 1841, i, p. 146.

Comaster jiovce-guinece 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 686.

Actinometra regalis 1894. Bell, P. Z. S., 1894, p. 396.

Habitat.—Eidouma, New Guinea ; Ternate ; east coast of China ; Maccles-

field Bank ; Philippine Islands.

Depth.—Littoral, and down to 49 fathoms.

Remarks.—In the type at Leyden there are fifteen cirrus sockets, and one

segment of a single cirrus remains. This specimen has the same smooth appear-

ance as the specimen of Liitken's Actinometra stellata from Fiji in the Copenhagen
Museum. Compared with the specimen of typka at Leyden (described by Carpen-

ter) the only differences to be found are the lesser numbers of arms and the thinly

discoidal centrodorsal on which are cirrus sockets. It almost entirely lacks the

rough and spinous character of the Philippine specimens which heretofore I had
regarded as representing true novwguinecB. There is a strong possibility that it

may turn out to be synonymous with typica, in which case the Philippine form
would require a new name

; it might be appropriately called philippinensis.

COMASTER DISTINCTA.

Actinometra distincta 1888. P. H. Carpenter, " Challenger " Reports, vol. 26
Zoology, p. 295, pi. Iv, fig. 1.

Actinometra parvicirra (part) 1888. P. H. Carpenter, " Challenger " Reports, vol.

26, Zoology, p. 3.38.-1894. Bell, P. Z. S., 1894, p. 396.

Antvdon brevicirra 1894. Bell, P. Z. S., 1894, p. 400.

Comaster distincta 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 686.

Habitat.—Philippine Islands ; Macclesfield Bank
; Zamboanga.

Depth.— 10-58 fathoms.

Remarks.—One of the specimens recorded by Carpenter as •' Actinometra

parvicirra'-' in the "Challenger" report is in reality a specimen of 6'oma.ster

distincta
; the two species have also been confused by Professor Bell ; an
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examination of the type of Bell's " Antedon brcvicirra " shows that it is the same
thing as Carpenter's Actinometra distincta.

COMASTER PARVUS.

Coinanter paivns l'J09. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 144.

Description.—Cirri XIII-XVIII, lo^ll. s mm. long, arranged in a single

or partially double row on a rather thick di:icoidal centrodorsal.

Fig. 3.

—

Com aster parvus.

Dorsal view, showing one ray in detail, and the cirri on about one- third ot the periphery
of the centrodorsal.

Ends of the basal rays visible as prominent tubercles in the angles of the

calyx ; radials projecting slightly beyond the edge of the centrodorsal ; IBr,

very short and band-like just in contact basally but widely diverging so that

their lateral edges are separated by a broad shallow U-shaped gap
;

IBr.-, triangu-

lar, twice as broad as long, the anterior angle very acute; IIBr 4 (3+4), widely

separated; IIIBr 2 (l-|-2); IVBr 2 (l-|-2), developed interiorly in reference to

the IIBr series, but seldom present.
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Forty arms 60 mm. to 70 mm. long resembling, with the pinnules, those of

the other small species of the genus.

Mouth central or sub-central; anal tube small, sub-central or marginal ; disk
naked.

The colour in spirits is yellowish brown.

Locality.—Andaman Lilands.—Twelve specimens.

Depth.—53 fathoms.

COMASTER SERRATA.

Comatula, serrata 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 154.

Comaster serrata 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 686.

Comaster parvicirra 1908. A. H. Clark, Proc. U. S. Nat. Mus.. vol. 34, p. .106.

Habitat.—Southern part of the Sea of Japan
; Southern Japan.

Depth.—55-95 fathoms.

Remarks.—The small comasterids in the Alan Owston collection which T

originally determined as Camanthus parvicirra I find on re-examination to belons
to this species.

COMASTER MINIMA.

Phnnogenia minima 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 392.

Habitat.— Philippine Islands.

Depth.— 16 fathoms.

COMASTER sp.

Remarks.—The collection contains numerous unidentifiable arm fragments

of some species of this genus from off Little Coco Island.

Genus COMANTHUS.

Goldfussia 1891. Norman, Ann. and Mag. Nat. Hist. (6), vol. 7, p. 387

(preoccupied).

Gomanthus 1908. A. H. Clark, Proc. Biol. Soe. Washington, vol. 21, p. 220

(Comanthus intricata, sp. nov.).—Smiths. Miscell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 203.— 1909. Vidensk. Medd. fra den naturhist. Forening i

Kobenhavn, 1909, p. 141.

Subgenus Conmiitheria.

Gomantheria 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i

Kobenhavn, 1909, p. 142 (Antedon briareUS Bell, 1884).

GOMANTHERIA POLYCNEMIS.

Gomanthus polycnemis 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 396.

Habitat.—Philippine Islands.

Depth.— 18-28 fathoms.
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COMANTHERTA ALTERNANS.

Actinomefra alternant ISSl. P. H. Carpenter, Notes from the Leyden Museum,

vol. 3, p. 2()S.

Habitat.—Port Molle, Queensland; Philippine Islands.

Depth.—Littoral, and down to 28 fathoms.

Remarks.—The type at Leyden has about ninety arms ; the division series

are regularly alternating, the IIBr series being 4 (3-(-4), the IIIBr 2, the IVBr

4 (3-t-4), the VBr 2, etc. ; there are almost no exceptions to this regular alterna-

tion. The centrodorsal is in shape like an Hippasteria. not yet having become

stellate.

COMANTHERIA BRIAREUS.

Avtedon briareus 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 163, pi. xiv.

Actinomefra divaricata 18HS. P. H. Carpenter, " Challenger " Reports, vol. 26,

Zoology, p. 332, pi. Ixiii, figs. 6-8.

Actinomefra duplex Brit. Mus., MS.

Actinometra parvicirra Brit. Mus., MS.— 1894. Bell, P. Z. S., 1894, p. 394.

Actinomefra typica Beit. Mus., MS.

Habit.\t.— Port Denison, Queensland; Port Walcott, northwest Australia;

Baudin Island; Banda; Amboina; Billiton ; Sunda Islands; West Java;

Bassett-Smith Bank ; Philippine Islands.

Depth.—Littoral, and down to 50 fathoms.

COMANTHERIA MAGNIFICA.

Actinometra magnifica 1888. P. H. Carpenter, " Cliallenger " Reports, vol. 26,

Zoology, pp. 330, 333.

Habitat.—Philippine Islands

.

COMANTHERIA ORANDICALYX.

Actinometra (/randlcalyr 1882. P. H. Carpenter, Jourii. Linn. See. (Zool.), vol.

'16, p. 520.

Habitat.—Canton, China.

Remarks.—In general appearance this animal resembles Comanthus pinguis\

there is the same large centrodorsal ; the brachials imbricate slightly ; the sides

of the division series and of the arms are brown ; there is a median line of dirty

white on each.

There are three cirri still remaining on the centrodorsal, with 22, 24, and 2.")

segments respectively, the last seven or eight with dorsal processes, small blunt

tubercles becoming sharper outwardly, but never prominent.

The first cirrus segment is short, the following gradually increasing in length,
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becoming squarish on the fifth and on the eighth or ninth somewhat longer than
broad, then gradually decreasing in length again so that the last ten are twice as

broad as long; the earlier of these ten are bluntly carinate, this carination on the

last three becoming a low sharp median tubercle.

The rays are concealed as far as the axillaries; the axillaries are free

laterally
; the division series are broad, nearly in lateral contact.

The second to the fifth pinnule segments have more or less developed dorsal

processes, suggesting the condition seen in Comanthina belli; the terminal comb
has fourteen teeth which are low, well separated, and have a more or less serrate

boi'der.

COMANTHERIA IMBRICATA.

Comaster imbrkata 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 306.

Habitat.—Southern Japan; off the Goto Islands; Futschau (Province of

Fokien), China.

Depth.—Littoral, and down to 50 fathoms.

Subgenus Comanthina.

Comanthina 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i

Kobenhavn, 1909, p. 142 (Actinomerta nobilis P. H. Carpenter, 188s

(=Actinometra schlegelii P. H. Carpenter, 1881) ).

COMANTHINA BELLI.

Actinometra belli 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,
Zoology, p. 334, pi. Ixiv, figs. 1, 2.

Actinometra multifida 1894. Bell, P. Z. S., 1894, p. 394.

Actinometra nobilis 1894. Bell, P. Z. S., 1894, p. 394.

Habitat.—Prince of Wales Channel; Thursday Island; Torres Straits;

northwestern Australia; Mermaidsk, Port Hedland and Shark Bay, western
Australia.

Depth.—Littoral, and down to 65 fathoms.

Remarks.—Professor Bell's records of Comanthina nobilis and of Comaster

multifida in western and northwestern Australia were based upon specimens of

this species wrongly identified, as I discovered during my visit to the British

Museum.

COMANTHINA SCHLEGELII.

Actinometra schlegelii 1881. P. H. Carpenter, Notes from the Leyden Museum.
vol. 3, p. 210.

Actinometra multifida (part) 1884. Bell, Report Zool. Coll. H.M.S. "Alert,"

p. 169.

Actinometra duplex 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,
Zoology, p. 335, pi. xliv, fig. 3.
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Acfinometra nobiliii 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 336, pi. Ixv.

Actinometra dissimili-s ISSS. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 337.

Actinometra regalis 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 347, pi. Ixviii.— 1891. Hartlaub, Nova Acta Acad. German.,

vol. 58, No. 1, p. 99.

Actinometra parvicirra ipavt) 1891. Hartlaub, Nova Acta Acad. German., vol

58, No. 1, p. 96.

Actinometra'': duplex 1894 Bell, P. Z. S., 1894, p. 396.

Actinometra tijpica 1902. Bell, in Gardiner, Fauna and Geography of the Mal-

dive and Laccadive Archipelagoes, vol. 1, part 3, p. 225.

Localities.—Off Tohu Island : 35 fathoms.—One small specimen with about

seventy arms, many of which are arising by multiplicative regeneration from

broken IIBr series, showing that the specimen is just passing into the adult stage

The division is perfectly regular, all the division series being 4 (3-|-4) except the

exterior IIIBr series which are 2. The dorsal perisome is plated as in the adults.

The centrodorsal is thin discoidal with a few rudimentary cirri and one fully

developed cirrus on the periphery, the latter being 10 mm. long and consisting of

14 segments.

Soutfieru portion of the Malacca Straits.—One specimen with about one

hundred and forty arms, being slightly smaller and with slightly fewer arms than

the average from the Philippine Islands. The centrodorsal is rounded pentagonal,

flush with the surface of the radials, and bears a single cirrus 13 mm. long with

l4 segments. The interradial areas are covered with a uniform fine calcareous

deposit which is not broken up into interradial plates. The synarthrial tubercles

are rather prominent. The dorsal surface of the animal as a whole is nearly flat.

Invisible Bank.—One specimen with about one hundred and twenty arms

130 mm. long.

Other Records.—Mortlock Island, Carolines; Philippine Islands; Zambo-

anga; Cebu; Bassett-Smith Bank; Macclesfield Bank; Sunda Islands; Blanche

Bay, New Britain; Solomon Islands; Banda; Amboina; Malacca; Singapore;

Suvadiva, Maldives; Percy Island, Queensland.

Depth.—Littoral, and down to 42 fathoms.

Remarks.—The presence of one or two cirri in the adults of this species is

not at all unusal ; in fact about half the specimens I have examined exhibit this

condition.

An examination of the type of Carpenter's Actinometra sc/tlegelii at Leyden

has shown me that it is the same thing as his Actinometra nobilis and Act. regalis

described seven years later. Carpenter overlooked the curious characteristic arm
structure in the Leyden specimen, just as he did in the type of Act. regalis,

though it is clearly depicted in his figure of the latter.

The type specimen at Leyden appears to have had four cirri, of which the
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Krst segments still remain; there are numerous obsolete cirrus sockets. Of the
IIIBr series those on two rays are typical, 2 exteriorly, 4 (3+4) interiorly; on a
third ray one of the outer series is 2, but the other three series are 4 (3-(-4); on
the remaining two rays all the series are 4 (3+4). All the other division series are

4 (3+ 4) as usual. This specimen may be exactly matched by others from the
Philippine Islands.

The type of Carpenter's Acti.nuinHra duplex, which was obtained by the

"Challenger" at Banda, proves to be only a young specimen of schhgelii.

Subgenus Comanthu.s.

Coumiithu-s lyoy. A. H. Clark, Vidensk, Medd. fra den naturhist. Forening i

Kobenhavn, 1909, p. 142 (Comanthus intricata A. H. Clark, 1909).

Specific Croup Bennettia.

Guldfussia 1891. Nor.man, Ann. and Mag. Nat. Hist. (6), vol. 7, p. 387 (preoccu-

pied).

Bennettia 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i

Kobenhavn, 1909, p. 142 (Alecto benuetti J. Miiller, 1841).

COMANTHUS BENNETTI.

Cuniatuki nmltiradiala (part) 1816. La.marck, Hist. nat. des animaux sans verteb

res, vol. 2, \). 533.

Voinatula multiradiala 1832. Goldeuss. Petrefacta Germanite, vol. 1 p. 202
pi. Ixi, fig. 2, a-s.

Alecto bennetti 1841. J. MiJLLER, Archiv fiir Naturgesch., 1841, i, p. 146.

Actinometra peronii 1881. P. H. Carpenter, Notes from the Leyden Museum,
vol. 3, p. 214.

Acthiometra brachymem (Liitken, MS.) 1891. Hartlaub, Nova Acta Acad. Ger-

man., vol. 58, No. I, p. 95.

Actinometra robustipinna 1895. K(Ehler, Rev. suisse zool., vol. 3, p. 290.

Actinometra grandicalyx 1899. Bell, VVilley's Zoological Results, part 2, p. 134.

Cunianthiis (Comanthus) bennetti 1909. A. H. Clark, Vidensk. Medd. fra den
naturhist. Forening i Kobenhavn, 1909, p. 147.

Localities.—Table Islami, Amlatnan Sea ; 15-35 fathoms.—Three magnificent

specimens ; one has seventy-eight arms 160 mm. long and cirri XX, 32—35, 40

mm. to 50 mm. long; the centrodorsal is large and hemispherical, 11 mm. in

diameter, the bare dorsal pole being 5 mm. in diameter, strongly concave ; the

disk is 40 mm. in diameter, and bears calcareous nodules about the anal tube;

the mouth is marginal and radial ; the anal area is very large ; the anal tube is

central. A similar specimen has seventy-six arms 140 mm. long, and cirri XXX,
29—31, 40 mm. long ; the disk is 30 mm. in diameter, with aninterradialmoutli

;

the anal tube is covered with calcareous concretions. The third specimen has
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seventy-eight arms 120 mm. long and cirri XXVIl. 27— 33, 33 mm. to 40 mm.

long
; it is similar to the two preceding.

Every division series in all these specimens is 4 (34-4).

Other Records.—-"South Seas"; "Indian Ocean"; Port Denisun,

Queensland ; Amboina : Ceram : Moluccas ; Loyalty Islands ; Pelew Islands :

Uca, Solomon Islands ; New Britain ; Sulu Sea: Macclesfield Bank: Singapore:

St. Mathias Island ; Lelti ; Philippine Islands.

Remarks.—A specimen from the Pelew Islands identified by Liitken as

"' Actinometra brachytnera'''' belonging to the Copenhagen Museum was at hand

for comparison with those listed above, and no differences were detected.

Professor Kcehler records Actinometra robastipitina from Amboina, but his

specimen was undoubtedly an example of this species. The type of Actinometra

rohu/stipinna, which I examined at Leyden, is a much mutilated example of some

species of Himerometra, possibly H. crassipinua, and is not an "' Actinometra" at

all!

Carpenter's Actinometra peronii, the type of which I also examined at

Leyden, is the same thing as Miiller's Alecto hennetti.

COMANTHUS PINGUIS.

Actinometra ii\i. 1906. McClendon, Bull. American Mus. Nat. Hist., vol. 22,

p. 123.

Coinanthus (Coinantlms) pingui-s 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol.

37, p. 29.

Habitat.—Southern Japan.

Depth.—21-125 fathoms

COMANTHUS JAPONICA.

Altclo japonica 1S41. J. MUller, Archiv fiir Naturgesch., IS41, i, p. 145.

Actinometra sp. 1881. P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, N(j. 16,

p. 169.

Actinometra morsel 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 346.

Habitat.—Southern Japan.

Depth.—Littoral, and down to 140 fathoms.

COMANTHUS SOLASTER.

Comatula aolaster 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 153.

Comanthus (Comanthms) solasler 1909. A. H. Clark, Vidensk. Medd. fra den

naturhist. Forening i Kobenhavn, 1909, p. 147.

Habitat.—Southwestern Japan, and southward to Formosa (Taiwan).

Depth.— 35— 108 fathoms.
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COMANTHUS TRICHOPTERA.

Cnmatula trichoptera 1846. J. MWllee, Monatsber. d. k. preuss. Akad. d. Wiss.,

1846, p. 178.

Habitat.—Southern coasts of Australia, and Tasmania.

Depth.—Littoral, and down to 12 fathoms.

COMANTHUS WAHLBERGII.

Aleclo wahlbergii 1843. J. Mijller, Archiv fiir Naturgesch., 1843, i, p. 131.

Comatula coccodistoma (part) 1862. Dujardin and Hupe, Hist. nat. des zoophy-

tes. Echinodermes, p. 208 (noinen nudum).

Cotnanthus {Bennettia) wahlhergii 1911. A. H. Clark, Proc. U. S. Nat., Mus.,

vol. 40, p. 17.

Actinometra jjaucicirra Urit. Mxjs., MS.

Habitat.—South Africa, to Natal.

Depth.—Littoral, and down to 25 fathoms.

COMANTHUS SAMOANA.

Actinometra trachygaster (part) LIjtken, MS.

Actiiiometra panricirra {psbTt) 1888. P. H. Carpenter, "Challenger" Reports,

vol. 26, Zoology, p. 338.

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

Localities.—Invisible Bank.—One specimen, slightly larger than any of

those at hand from Samoa, with twenty arms 70 mm. long and cirri XXV, 13— 14,

9 mm. long, in a crowded and irregular marginal row ; the polar area of the

centrodorsal is 3 mm. in diameter.

Other Records.—Samoa; Sulu : Tonga; Fiji; New Caledonia; Ruk,

Carolines ; ? Australia.

Remarks.—I can find no differences whatever between the specimen listed

above and those of the type series in the U. S. National Museum from Samoa ;

the development of spines on the brachials and pinnulars is excessive, just as in

the originals. This species, on account of the similarity in shape and size, has

heretofore apparently always been confused with C. parvicirra ; its more numer-

ous, stouter, stronger, and more curved cirri, the almost invariable occurrence of

division series of 4 (3-|-4), and the excessive development of minute spines on all

the post-radial ossicles, however, render it easy of recognition : no one who has

handled the two species would mistake it for the very '" soft " C. parvicirra.

Specific Group Vania, nov.

Vulidia 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i

Kobenhavn, 1909, p. 142 (Comatula rotalaria Lamarck, 1816).
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Type Species.—Alecto parvicirra J. Miiller, 1841.

Remarks.—The specific group Vania covers e.xactly the same ground as was

intended by the specific group Validia established by myself in 1909. The type

of Validia is Comatula rotalaria Lamarck, chosen on the basis of the description

of ActinomeJra rotalaria given by Carpenter in the "Challenger" Report. Exam-

ination of the types of Comatula rotalaria at Paris, however, has shown that it

is in reality the same species as the Actinometra jukesii and Act. paucici.rro. des-

cribed many years later ; therefore the name Validia lapses into the synonymy of

Comatula, though it will become available if it should ever become advisable to

separate the twenty-armed from the ten-armed species assigned to tiiat genus.

COMANTHUS ANNULATA.

Actinometra gracilis (part) LtJTKEN, MS.

Actinometra intricata (part) 1874. LVtken, Cat. Mus. Godeffr., vol. 5, ]). 190.

Actinometra annulata 1882. Bell, P. Z. S., 1882, p. SS.'j, pi. xxxv.

Actinometra meyeri 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. 525.

Actinometra valida 1888. P. H. Carpenter, " C'hallenger " Reports, vol. 26,

Zoology, p. 314, pi. lix, fig. 3.

Actinometra littoral i.t 1888. P. H. Carpenter, " Challenger" Reports, vol. 26,

Zoology, p. 346, pi. Ixvii, figs. 1, 2.

Actinometra parvicirra (part) 1887. Bell, Sci. Trans. Roy. Dublin Soc, (2), vol.

3, p. 645.— 1888. Bell, P. Z. S., 1888, p. 384.-1891. Hartlaub, Nova
Acta Acad. German., vol. 58, No. 1, p. 98.— 1894. Bell, P. Z. S.. 1894,

p. 396.— 1904. Chadwick, in Herdman, Report Ceylon Pearl Oyster

Fisheries, part 2, Supplementary Report xi, p. 158.— 1894. Thurston,

Madras Government Museum Bulletin, No. 1, p. 28.

Comanthus intricata 1908. A. H Clark, Proc. Biol. vSoc. Washington, vol. 21,

p. 220.

Locality.—Sontlipm portion of Malacca Straitn.—One specimen with fifty-

one arms 140 mm. long, agreeing perfectly with the type of Comanthus intricata

in the Copenhagen Museum, with which it was directly compared. Eleven IVBr
series are present; four of the IIBr series are 2, as are three or four of the

outer division series. One cirrus 10 mm. long, slender, with 14 segments, and
three very rudimentary cirri, remain.

Other Records.—Atjeh, Burma: Tuticorin, Madras: Banda ; Cebu :

Philippine Islands ; Macclesfield Bank : Sulu ; Ternate : Tonga : Fiji : Solomon
Islands: Ceylon: St. Mathias Island: Friedriehwilhelmshaven, New Guinea:

Cape York : Prince of Wales Channel : Thursday Island : Torres Straits ; Bowen,

Queensland : northwestern Australia : Holothuria Bank.

Depth.—Littoral, and down to 30 fathoms.

Remarks.—An examination of the type of Professor Bell's Artinomeira
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annulata shows that it is the same thing as the Actinometra valida described by
Carpenter six years later, and the Comanthus intricata described by myself in

1908.

The type has thirty-nine arms, and cirri XII, 16— 17 ; all the division series,

except one of the IIBr series, are 4 (3-|-4).

COMANTHUS PARVICIRRA.

Alecto parvicina 1841. J. Miller, Archiv fiir Naturgesch. , 1841, i, p. 145.

Alecto timorensis 1841. J. MUller, Arcliiv fiir Naturgesch., 1841, i, p. 145.

Comatula simplex 1862. Dujardin and Htjpii:, Hist. nat. des zoophytes. Echino-
dermes, p. 208.

Comatula hrevicirra 1862. Dujardin and Hup6, Hist. nat. des zoophytes.

Echinodermes, p. 208.

Actinometra trachygaster (part) 1869. LtJTKEN, Cat. Mus. Godeffr., vol. 4 p. 125.

Actinometra intricata (part) 1874. LtTTKEN, Cat. Mus. Godeffr., vol. 5 p. 190.

Comatula mertensi 1875. Grube, Jahresber. der schls. Gesellsch. fiir vaterland.

Cultur, 1875, p. 74.

Actinometra armata (Semper, MS.) 1876. W. B. Carpenter, Proc. Roy. Soc, vol.

24, p. 451.

Actinometra polymorpha 1877. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol.

13, p. 440.— 1879. Trans. Linn. Soc. (Zool.), (2), vol. 2, p. 1.

Antedon mertensi 1882. Bell, P. Z. S., 1882, p. 535.

Actinometra mutahilis (Liitken, MS.) 1884. von Graff ," Challenger ' Reports,

vol. 10, Zoology, part 27, p. 13.

Actinometra cumingii 1884. Bell, Rep. Zool. Coll. H.M.S. "Alert,'' p. 167.—
1887. Bell, Sci. Trans. Roy. Dublin Soc, (2), vol. 3, p. 645.

Actinometra annotea 1887. Bell, Sci. Trans. Roy. Dubhn Soc, (2), vol. 3
p. 645.

Actinometra elongata 1888. P. H. Carpenter, "Challenger" Reports, vol.26,

Zoology, p. 311, pi. Ivii, figs. 2-4.

Actinometra simplex l^m. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 312.

Actinometra quadrata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,
Zoology, p. 331, pi. Ixii, fig. I.

Actinometra parvicirra, (Tpart) 1888. P. H. Carpenter, " Challenger " Reports,

vol. 26, Zoology, p. 338.

Actinometra rotalaria, 1888. P, H. Carpenter, " Challenger " Reports, vol. 26,
Zoology, p. 313.

Actinometra guttata (Liitken, MS.) 1891. Hartlaub, Nova Acta Acad. German.,
vol. 85, No. I, p. 96.

Actinometra variabilis (part) 1894. Bell, P. Z. S., 1894, p. 394.

Comatula orievMis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 155.
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Comatula helianthus 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 440.

Coinanthus rotalaria, 1909. A. H. Clark. Smiths, Miscell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 205.

Comanthus (Comanthus) rotalaria, 1909. A. H. Clark, Vidensk. Medd. fra den

naturhist. Forening i Kobenhavn, 1909, p. 144.

Comanthus (Validia) parvicirra, 1911. A. H. Clark, Proc, U. S. Nat. Mus., vol.

40, p. 18.

Localities.—Girada, Balnchistan.^Two specimens ; one has twenty-five arms

(>0 mm. long; the other is smaller with twenty-one arms.

Galle, Ceylon.—Ten specimens; one has twenty arms 75 mm. long, one IIBr

series being absent and one IIIBr 4 (3-|-4) series being present; one has thirty-

five arms 100 mm. long, the IIIBr series being all present on three of the rays :

two are present, developed exteriorly, on one, and one, developed interiorly, on

the fifth ; one specimen with twenty-two arms 75 mm. long ; one medium-sized

specimen with twenty arms; one small specimen with twenty-two arms 70 mm.

long; one specimen with twenty-one arms 75 mm. long, three IIIBr series being

present and two IIBr series absent ; one specimen with thirty-five arms ; one

specimen with twenty arms fiO mm. long ; one specimen with thirty-one arms

75 mm. long; and one small eighteen-armed example.

Off Table Island; 15-35 fathoms.—One .specimen with eight IIIBr 4 (.3 -|- 4)

series developed, and two IIBr series lacking; two of the IIBr series are 2.

Port Blair, Andaman Islands.—One example with thirty-four arms 110 mm.
long; all the IIBr and fourteen IIIBr series are developed, the latter in 1,2,2,1

order, except where there are four on a ray. One of the IIIBr series is 2, the

remaining thirteen being 4 (3-|-4).

Andamans ; surf line.—One specimen with twenty-eight arms 110 mm. long.

Arulamans.—Three small and medium-sized examples.

Off Cantor's Island (12° 12' N. lat., 98° 15' E. long.); S fathoms.—Onv

specimen with several IIIBr series developed.

? India.—One specimen with twenty arms 150 mm. long; the calyx and arm

bases are no larger than in specimens with half the arm length of this individual,

but the arms are greatly attenuated and elongated. I have previously shown

that the excessive attenuation and elongation of the arms is a somewhat frequent

variation in Comatula pectinata,^ but it has not previously been reported in the

<^enus Comanthus. This is a variation in the direction of the permanent condi-

tion found in Uintacrinus.

Other Records.—"Australia"; northwest Australia; Prince of Wales

Channel ; Torres Straits ; Tliursday Island
;
Port .Molle and Port Denison, Queens-

land ; Warrior Reef; Cape Baudin ; Bassett-Smith Bank; Fremantle, western

Australia; Samoa; Fiji; Tonga; Vavao, Friendly Islands; Pelew Islands;

Gilbert I.slands; Timor; New Caledonia; Mortlock Island, Carolines; Batjan

,

' Vidensk. Medd. fra den naturhist. Forening i Kijbenhavn, 1909, p. 149.
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Panop^ and Friedrichwilhelmshaven , New Guinea; Araboina; Lombock Strait

Moreton Bay: Ovalao; Sandal Bay, Lifu ; North Borneo; Kupang : Solor

Bohoi ; Ubay ; south coast of Ceram ; Admiralty Islands ; Moluccas ; Banda

Tongatabu Reefs ; Ternate ; Zamboanga ; Cebu ; Cabulan ; Philippine Islands

Sulu ; Macclesfield Bank ; Madras ; Tuticorin, Madras ; Bay of Bengal ; Nicobar

Islands ; Ceylon ; Gulf of Manaar ; Singapore ; China Sea ; Amoy ; Formosa

(Taiwan) ; Tokyo Bay : southern Japan ; Seychelles ; ? Red Sea ; ? Madagascar

;

? Mauritius.

Depth.—Littoral, and down to 42 (? 5.5) fathoms.

Remarks.—This species has been recorded from Peru on the strength of

several specimens collected by Vierau labelled " Peru " in the collection of the

Hamburg Museum. I have elsewhere suggested' that the "Peru" intended

might possibly be the island Peru in the Gilbert group. These specimens form

part of a very old collection, and Professor Pfeifer and Dr. Michaelsen tell me
that the localities as given are unreliable.

COMANTHUS sp.

Comanthus sp. 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 19.

An undetermined species of Comanthus , apparently related to C. parvicirra,

which was dredged by Dr. P. R. Joly in about 30 meters at Cape St. Andre,

Madagascar, is here recorded.

COMANTHUS sp.

Comanthus sp. 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 20.

Two small comasterids close to, if not, Comanthus parvicirra, are here re-

corded from Mauritius.

Family ZYGOMETRIDAE.

Zygometrida 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 211.

Genus EUDIOCRINUS.

Ophiocrinus 1868. Semper, Archiv fur Naturgesch., 1868, I, p. 68 (Ophiocrinus
indivisus, sp. nov. ; preoccupied by Ophiocrinus Salter, 1856).

Eudiocrinus 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16, p. 48s

(new name for Ophiocrinus Semper, 1868, not Ophiocrinus Salter, 1856:

Ophiocrinus indiviius Semper, 1868).

EUDIOCRINUS ORNATUS.

Eudiocrinus ornatus 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p, 663.

Description.—Centrodorsal a thin disk, the bare polar area flat, 2*5 mm.
in diameter ; cirri arranged in a single marginal row.

I Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909, p. 127 (footnote).
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Cirri XVIIl, 17-18, 20 mm. long; first segment twice as broad as long, second

nearly or quite as long as broad, third to fiftla twice as long as the proximal dia-

meter, sixth slightly shorter, a more or less marked transition segment; following

segments gradually decreasing in length, the terminal segments being only slightly

longer than broad ; penultimate segment about as long as broad ; the third to

the sixth segments are very strongly " dice-box " shaped, with the distal edge

all around produced, except on the dorsal side ; from the seventh onward both

these features become less marked, and the cirrus becomes somewhat compressed

Fig. 4.

—

Eudiocrinui ornatus.

Lateral view of a typical specimen.

laterally; there are no dorsal spines; opposing spine sharp, prominent, arising

from the entire dorsal surface of the penultimate segment, equal to about one

lialf of the lateral diameter of tliat segment in height ; terminal claw equal in

Kengtli to the penultimate segment, stout and strongly curved.

Disk with a few rather large plates along the ambulacra, and well plated in

the anal area.

Ends of the basal rays visible as small tubercles in the angles of the calyx ;

radials projecting slightly l)eyond the centrodorsal, slightly concave distally ;

IBr, and IBr.j united by pseudosyzygy, forming an oblong pseudosyzygial pair
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from one third to one half again asi broad as long, the lateral edges straight,

barely in apposition basaily, the ventrolateral border slightly produced.

Five arms 85 mm. long ; first brachial oblong, about three times as broad

as long; second slightly wedge-shaped, about the same size; third and fourth

(syzygial pair) slightly longer on one side than on the other, half again as

broad as the median length ; next three brachials approximately oblong, two

and one half times as broad as long, the following becoming triangular, as broad

as long, and after the proximal fourth of the arm wedge-shaped, as long as

broad, and in the terminal portion somewhat longer. The lower brachials have

on either side, as far as the lowest pinnule on the side, a slightly produced ventro-

lateral edge, corresponding with that on the IBr series; the brachials have a

somewhat concave dorsal surface and very prominent distal ends, everted on the

proximal, strongly overlapping on the distal, which gives the animal a curiously

ornate appearance. Syzygies occur between the third and fourth brachials (the

fifth and sixth post-radial ossicles), again between the eighth and ninth, and

distally at intervals of three, more rarely four, oblique muscular articula-

tions.

Pc 5'5 mm. long, moderately stout basaily, tapering evenly to the tip,

rather strongly prismatic, with twelve segments, the first short, the second not

quite so long as broad, the third and fourth squarish, the following gradually

increasing in length, becoming nearly or quite twice as long as broad as long

terminally; P, similar to Po, with the same number of segments, but somewhat

stouter and not tapering so rapidly ; Po 8-5 mm. long, much stouter than Pc,

gradually tapering from the base to the tip, with twelve or fifteen segments, the

first three about as long as broad, the following very gradually becoming elonga-

ted and about twice as long as broad distally ; the pinnule is rounded prisma-

tic ; Pj similar to Pa : P6 8 mm. long, slender, cylindrical, less stout basaily

than Pc, gradually tapering and becoming very delicate in the terminal portion,

with fifteen or sixteen segments, the first short, the second and third about as

long as broad, the following gradually increasing in length and becoming nearly

or quite three times as long as broad in the terminal portion ; P.^ similar to Pb
;

following pinnules similar, gradually decreasing in length to 5 mm., then very

slowly increasing, reaching a length of 10 mm. distally. The distal ends of the

segments of the lower pinnules are more or less produced and spinous.

The colour in spirits is chrome-yellow, the brachials to the second or tliird

beyond the second syzygy violet ; there are indistinct blotches of violet at inter-

vals along the arms and pinnules ; the arms have a median narrow zigzag light

band, bordered on each side with dark.

Localities.—Near the Andaman Islands (14:° Oi' 30" N. lat., 93° 51' 00" E.

long.) 41 fathoms ; {Type Locality).—Six specimens.

Eight miles tvesl of Interview Island, Andamans ; 270—45 fathoms.—One

specimen.
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EUDIOCRINUS SERRIPINNA.

Eudiocrinuft serripinua 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 211.

Habitat.—Philippine Islands.

Depth.— 22 fathoms.

EUDIOCRINUS INDIVISUS.

Ophiocrimis rudivisus 1868. Semper, Archiv fiir Naturgesch., 1868, i, p. 68.

Eiiiliorrinus indivisvs 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.),

vol. 16, p. 495.

Eiidiocriniix grruudalii.-i 1S94. Bell, P. Z. S., 1894, p. 397, pi. xxiii.

Habitat. ^—Pandanon, ,near Bohol ; Philippine Islands ; Macclesfield Bank
;

Ternatc.

Depth.—^O-nS fathoms.

Remarks.— I have examined the type of Professor Bell's Eudiocrinus

(jrunulatus from the Macclesfield Bank, and I cannot see that it differs in any

\\ay from E. indivisus.

EUDIOCRINUS VARIEGATUS.

Eudiocrinus variegatu.s 1908. A. H. Clark, Proc. U. S. Nat. Mus. , vol. 34,

p. 278, figs. 9, 10, 11.

Habitat.—Southern Japan.

Depth.— 60 fathoms.

EUDIOCRINUS MINOR.

Eudiocrinus minor 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 75.

Description.—Centrodorsal a thin disk, the bare flat dorsal pole I mm. in

diameter ; cirrus sockets arranged in a single marginal row.

Cirri XII, 12, 5 mm. long ; first two segments twice as broad as long third

half again as broad as long, fourth twice as long as broad : following segments

very gradually decreasing in length, the antepenultimate being about one third

again as long as broad : third and fourth segments strongly " dice-box " shaped,

fifth and sixth slightly so, the following with practically straight edges; cirri

proximally almost circular in cross-section, after the fifth segment becoming

laterally compre-sed and therefore broader in lateral view ; no dorsal spines or

projections ; opposing spine median, small, scarcely equalling one fourth the

diameter of the penultimate segment in height.

Arms and pinnules as in Eudiocrinus indivisus, the overlapping of the bra-

hials and pinnulars being moderately marked ;. the arms are 15 mm. long.
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The colour in spirits is white.

Locality.—Andaman Islands.—One specimen.

Remarks.—Although the single specimen upon which this species is founded
is small, yet the overlapping of the distal ends of the brachials and the struc-

ture of the cirri seem to indicate that it is in reality a small species, and not the

young of a larger one. The small number of cirrus segments separates E. minor
from all the other species of the genus except E. variegatus, but in the last the}-

are all subequal and about as broad as long.

Fig. 5.

—

Eudiocrinus minor.

Lateral view of the type.

Genus ZYGOMETRA.

Hypunome 1868. Lovi^N, Forhandl. Skand. Naturf. Christiania, vol. 10, p. hv
(Hyponome sarsii, sp. nov., a detached visceral mass, not witli certainty

determinable).

Zygometra 1907. A. H. Clark, Smiths. Miscell. CoU. (Quarterly Issue), vol. 50,
part 3, p. 3^7 (Antedon microdiscus Bell, 1884).

ZYGOMETRA xMICRODISCUS.

Comatula sp. (part) 1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), (2), vol.

2, p. 23 (footnote).
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Antedo7i microdiscus 1884. Bell, Rep. Zool. Ooll. H.M.S. " Alert," p. 103,

pi. XV.

Antedon macronema Brit. Mus. , MS.

Zygometra microdisnhs 1907. A. H. Clark, Smiths. Miscell. Coll.. (Quarterly

Issue), vol. 50, part 3, p. S-tS.

Habitat.—Northern and northwestern Australia : Torres Strait.

Depth.—Littoral, and down to 12 fathoms.

ZYGOMETRA MULTIRADIATA.

Cow«.r?i///« sp. (part) 1879. P. H. Carpenter, Trans. Linn. Soc. (Zool.), (2), vol.

2, p. 23 (footnote).

1 Hyponome sar.'iii IH(^S. Lov^n, Fdrhaiidl. Skand. Naturf. Christiania, vol. 10,

p. liv.

Antedon midtiradiata 18^S. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 96, pi. ix.

Zygometra multimdiata 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 348.

Antedon variipinna Brit. Mus., MS.

Habitat.—-Torres Strait ; northwestern Australia ; Albany Island
;
Somer-

set Passage ; Holothuria Bank ; Dampier Archipelago; Cape York.

Depth.—5-9 fathoms.

ZYGOMETRA ELEGANS.

Comatiila sp. (part) 1879. P. H. Carpenter, Trans, Linn. Soc. (Zool.), (2), vol.

2, p. 23 (footnote).

Antedon elegans 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 162, pi. xiii,

figs. B, Ba.

Antedon fluctuans 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 94, pi. viii.

Zygometra elegans 1907. A. H Clark, Smiths. Miscell. Coll. (Quarterly, Issue).

vol. 50, part 3, p. 348,

Habitat.—Northern and northwestern Australia ; Arafura Sea ;
Torres

Strait ; Baudin Island.

Depth.—Littoral, and down to 49 fathoms.

ZYGOMETRA COMATA.

Antedon comata (P. H. Carpenter, MS.) 1887. von Graff, "Challenger" Re-

ports, vol. 20, Zoology, part 61, p. 2 {nomen nudum).

Antedon elegans 1889. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 21,

p. 305.
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Fig. 6.

—

Zy«nmetya comata.

Lateral view of a typical specimen.
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Zyqometra elegans (part) 19()S. A. H. Ci,ark, Smiths. Miscell. T'oll. {Qiuu'terly

Issue), vol. 52, part 2. p. 212.

Zygometra flurtuanf< 100!). A. H. Clark. Vidcusk. Aledd. fra dfn iiatuihist.

Forening i Kobenliavn, 1909, p. 151.

Zygometra comaia 1910. A. H. Clark, Memoirs of the Australian Museum.

Habitat.—Singapore: Hong Kong; Mergui Arcliipelago ; Pliilippine Islands.

Depth.—Littoral, and down to 49 fathoms.

ZYGOMETRA PRTSTINA.

Zygoinetrn prisfino 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 537.

Habitat.—Philippine Islands.

Depth.— is fathoms.

Genus CATOPTOMETRA.

Caloptometra 190S. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p, 317 (Ante-
don hartlaubi A. H. Clark, 1907).

CATOPTOMETRA MAGNIFICA.

Ca/nplo))ipfm magnifica 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Is-

sue), vol. 52, part 2, p. 20S.

Habitat.— Philippine Islands.

Depth.— 20 fathoms.

CATOPTOMETRA OPHIURA.

Caloptometra ophiura 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 539.

Habitat.—Philippine Islands.

Depth.—58 fathoms.

CATOPTOMETRA HARTLAUBI.

Antednn fia.rtlaiihi 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 72.

Caloptometra hartlaithi 1908. A. H. Clark, Proc. U. S. Nat. Mus.. vol. 34,

p. 317.

Habitat.—Southern Japan.

Depth.— 152-153 fathoms.

CATOPTOMETRA RUBROFLAVA.

AnlP'lon riihrofl.ara 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 150.

Catnptntiirtra riihroflam 1907. A. H.Clark, Proc. U. S. Nat. Mus., vol. 34.

p. 317.— 1909. Vidensk. Medd. fra den naturhist. Forening i Kobenhavn,

1909, p. 153.
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Habitat.—Southern Japan.

Depth.—36-100 fathoms.

CATOPTOMETRA K(EHLERI.

t. Anted0)1 ram 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 72.

Zygometra hxehleri 1907. A.H.Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 339.

Gatoptometra hMeri 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 317.

Habitat.—Southern Japan.

Depth.— 03-100 fathoms.

Family HIMEROMETRIDiE.

Himerometrid,,' (part) 190,s. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 211.

Himerometrina' 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus AMPHIMETRA.

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

(Comatula lAlecto) milberti J. Miiller, 1846).

AMPHIMETRA PHILIBERTI.

Comatula philiberti 1849. J. MUller, Abhandl. d. k. preuss. Akad. d. Wiss.,

1847, p. 259.

Amphimetra niorte/nseni 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 635.

Description.—Centrodorsal thick discoidal, the bare polar area flat, 4 mm.

or o mm. in diameter ; cirrus sockets arranged in two closely crowded alternating

marginal rows.

Cirri XVIII-XX, 30-42 (usually about 35), 25 mm. to 3U mm. long; first

segment short, about three times as broad as. long, second and third about twice

as broad as long, the following gradually increasing in length to the ninth or

tenth, which is nearly, though never quite, as long as broad ; next five to seven

segments similar, the following gradually decreasing in length, in almost the

whole of the terminal half of the cirru.s being about one half again as broad as

long : from the twelfth or fourteenth onward sharp median tubercles or small

spines are developed on the dorsal side of each segment, those on the last few

segments occupying a position slightly proximal to median ; opposing spine much

larger than the processes on the preceding segments, triangular, the apex median,

arising from very nearly the whole dorsal sui'face of the penultimate segment,

equal to about half the lateral diameter of that segment in height ; terminal

claw longer than the penultimate segment, moderately stout basally but gradually

becoming slender distally, moderately curved.
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Flc. ~.— .1 nif^himelra ffhilihcrli.

Lateral view oi a typical specimen.
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Radials concealed, or just visible beyond the centrodorsal ;
IBr, oblong,

very short, in close lateral apposition; IBr, very broadly pentagonal, almost

triangular, the lateral edges not quite so long as those of the IBr,, about two

and one half times as broad as long : IIBr 4 (3+4) ; IIIBr 4 (3+4) : division

series and first two brachials in close lateral apposition and laterally flattened,

the dorsal carination of Pp only being visible exteriorly ; synarthrial tubercles

usually prominent.

Twenty to twenty-five arms 150 mm. long : first brachial slightly wedge-

shaped, short, about three times as broad as its exterior length, almost entirely

united interiorly ; second about the same size, but more pronouncedly wedge-

shaped ; third and fourth (syzygial pair) oblong, half again as broad as long
;

next five or six brachials oblong, nearly or quite four times as broad as long,

then slowly becoming wedge-shaped and then almost triangular, four times as

broad as long , soon becoming wedge-shaped again and , in the outer half of the arm

,

oblong and very short, though somewhat longer again terminally. The proximal

discoidal brachials are somewhat swollen, and most of the brachials have slightly

overlapping distal ends. Syzygies occur between the third and fourth brachials,

again between the thirteenth and fourteenth to thirty-first and thirty-second

(usually somewhere between the sixteenth and twenty-fifth , with sometimes an

extra one from two to four or five brachials beyond the first), and distally at

intervals of from two to thirteen (usually eight to twelve) oblique muscular

articulations.

Pjj 7 mm. long, moderately stout basally but tapering rapidly and becoming

slender in its distal half, with about twenty-five segments, which are at first

three times as broad as long, becoming twice as broad as long at the sixth, and

squarish in the terminal portion ; some of the lower segments are bluntly

carinate ; P, 10 mm. long with thirty segments, slightly less stout basally than

Pd and tapering somewhat less rapidly ; the segments are at first about twice as

broad as long, becoming as long as broad at about the eighth, and somewhat

longer than broad terminally ; P.j 15 mm. long, stouter than P,, tapering evenly

to a delicate tip, with thirty segments, at first about half again as broad as long,

becoming squarish at the eighth or ninth, and about twice as long as broad at

the tip : P.^ 22 mm. long, stouter than the preceding, with thirty segments, at

first broader than long, becoming squarish at the tenth and longer than broad

terminally ; the pinnule is more or less carinate in its proximal half and has a

moderate supplementary ridge on the distal half of the outer side ; P^ resembling

P,, but very slightly longer, and proportionately stouter and more carinate ;

Pj like P3 ; P, 10 mm. long, resembHng P,, but somewhat more strongly carinate

proximally ; following pinnules gradually decreasing to 7 mm. in length and

lo.sing the basal carination, then increasing to 12 mm. distally. On some arms

Pj is small as described for P,, and again P,^ may also be small, while occasionally

Pj and P^ are similar and P.^ is greatly enlarged ; sometimes PP.j, ,, and ^ are

as described for PP,, ^, and ,. On one or more of the inner arms of each ray
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l'„ is often much larger tlian on the outer, while the adjacent pinnules are

reduced.

The colour in spirits is Hesh colour, the cirri violet ; or, cirri and division

series violet, the arms flesh colour, more or less clouded with violet ; or, entirely

deep violet.

Localities.—Port Blair, Andaman Islands (Type Locality)—One specimen.

Aridamari Islands.—Four specimens.

Other Records.—Java ; Kwala Cassam, Malay Peninsula.

Remarks.—Examination of the type of Miiller's Comatnla philiberti
,
preserved

in the Paris Museum, has shown me that it is the same species as that which

1 described, from specimens in the Indian Museum collection, as Amphimetra

inorfenseni. Miiller's description was not detailed, and the specimen had never

been re-examined, so that there was no way of telling even to what genus it

belonged until an opportunity oifered of studying it.

AMPHIMETRA VARIIPINNA.

Comaiula duhia 1877. voN Graff, Das Genus Myzostoma, p. 15 {nonien nudum).

.Antcdon variipinna 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. 506.

Antedon crenulata 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool), vol. 16,

p. 507.

Antedon decipiens 1882. Bell, P. Z. S., 1882, p. 534.—Rep. Zool. Coll. H.M.S.

"Alert," p. 159, pi. xi. figs. B, Ba.

Antedon irregularis 1882. Bell, P. Z. S., 1882, p. 534.—Rep. Zool. Coll. H.M.S.

"Alert," p. 161, pi. xiii, figs. A, Aa-c.

Antedon bidentata 1884. von Graff, "Challenger" Reports, vol. 10, Zoology,

part 27, pp. 15, 16, 17 (nomen nvdvm).— 1888. P. H. Carpenter, "Chal-

lenger" Reports, vol. 26, Zoology, p. 262 (nomen nudiim).

.Antedon duhia 1888. P. H. Carpenter, " Challenger" Reports, vol. 26, Zoology,

p. 258, pi. xxxvi, figs. 1-6.

Antedon philiberti Brit. Mus., MS.

Amphimetra variipinna. I!t09. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 7.

Localities.—Poeock Island ; 20 fathoms.—One specimen with twenty arms

110 mm. long : three IlBr series are lacking, but the deficiency is compensated

l»y the development of three IlIBr series. The seven IIBr series are extra-

ordinarily irregular ; one is 8(3-|-4; 5-|-6; 7-|-8), one 2, one 4, the two outer

elements united by synarthry, and four are 4 (3-|-4) ; the three IIIBr series are

also irregular, one being 1, one 2, and one 4 (3-)- 4), the last two being on a single

p().st-radial series, 2 externally, 4 (3-}- 4) externally.

This example agrees with others from Singapore in the collection of the

Copenhagen Museum, and with others from Australia in the collection of the

Australian Museum.



A. H. CLARK: THE CRINOIDS OF THE INDIAN OCEAN. Ill

Other Records.—Canton, China ; Borneo; Philippine Islands ; Singapore;

Arafura Sea ; Am Islands ; Sunda Islands
; Baudin Island ; Albany Island ;

Port Curtis ; Holothuria Bank ; Torres Strait ; Dundas Strait ; Prince of Wales

Channel ; northwestern Australia.

Depth.—Littoral, and down to 61 fathoms.

AMPHIMETRA PRODUCTA.

Anttdon Imvissima (part) 1902. Bell, in Gardiner, Fauna and Geography of

the Maldive and Laccadive Archipelagoes, vol. 1, p. 224.

Himerometra producta 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 224.

Amphimetra jyrodurta 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 7.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909,

p. 157.

Habitat.—Singapore ; Fadiffolu, Maldives.

AMPHIMETRA SCHLEGELII.

Alecto schlegeli LtJTKEN, MS.

Actinometra intricata Brit. Mtjs., MS.

Himerometra schlegelii 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21.

p. 223.

Amphimetra schlegelii 1909. A. H. Clark, Proc. Biol. So3. Washington, vol. 22:

p. 7.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909,

p. 158.

Habitat.—Japan, and southward to New Guinea, Tonga, and Fiji.

AMPHIMETRA AFRICANA.

Amphimetra africana 1911. A. H. Clark, Proc. U.S. Nat. Mus. , vol. 40, p. 20.

Habitat.—Bagamoyo, German East Africa ; Zanzibar : Wazin, British East

Africa.

AMPHIMETRA MILBERTI.

Comatula {Alecto) milberti 1846. J. MUller, Monatsber. d. k. preuss. Akad. d.

Wiss., 1846, p. 178.

Comatula jacquinoti 1846. J. MtJLLER, Monatsber. d. k. preuss. Akad. d. Wiss.,

1846, p. 178.

Comatula laevissima (part) 1875. Grube, Jahresber. d. schlesisch. Gesellsch. fiir

vaterl. Cultur, 1875, p. 74.

Antedon laevipinna 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. 502.

Amphimetra milberti 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 7.
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Habitat.— Canton, China; Prince of Wales Channel, Torres Strait;

Amboina ; Panay; Zamboanga; Philippine Islands: Padan Bay, Mergiii Archi-

pelago ; North Borneo ; Ceram ; Ceylon ; Port Molle. Queensland.

Depth.—Littoral, and down to 35 (? 30 ) fathoms.

AMPHIMETRA LAEVISSIMA.

Comatula laevissima 1875. Grube, Jahresber. d. sclilesisch. Gesellsch. fiir vaterl.

Cultur., 1S75, p. 74.

Habitat.—North Borneo.

AMPHIMETRA MOLLERI.

Anicdon lacvi.^sinia (part) 1902. Bell, in Gardiner, Fauna and Geography

of the Maldive and Laccadive Archipelagoes, vol. 1, p. 224.

Antfdon milherti (part) 1S91. Hartlaub, Nova Acta Acad. German., vol; 58,

No. 1, p. 81.

Himerometra molleri 1908. A. H. Clark. Proc. Biol. Soc. Washington, vol. 21,

p. 222.

Amphimetm tnoUeri 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 7.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909,

p. 156.

Antedon milberfi Brit. Mus. MS.

Habitat.—"Indian Ocean"; "East Indies"; Maldives; Singapore;

Malacca; Atjeh, Burma ; Java Sea.

AMPHIMETRA PARILIS.

Amphimetm parilis 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol 37, p. 32.

Habitat.—Philippine Islands.

Depth.— 21 fathoms.

AMPHIMETRA DISCOIDEA.

Comatula carinaia 1828-1837. GuitKiN-M:^NBViLLE, Iconographie du regne animal,

zoophytes, pi. i, fig. 2a.

Comatula dibrachiata 1862. Dujardin and Hupi, Hist. nat. des zoophytes.

Echinodermes, p. 208 {nomen nudum).

Comatula (Antedon) milherti var. dibrachiata P. H. Carpenter, MS.

Antedon milherti (part) 1894. Bell, P. Z. S., 1894, p. 394.

Actinometra brachiolata Brit. Mus., MS.

Himerometra discoidea 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 215.

Amphimetra formosa 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol, 37,
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p. 32.—Vidensk. Medd. fra den naturhist, Forening i Kobenhavn, 1909.

p. 157.

Amphimetra discoidea 1909. A. H. Clark, Proc. U.S. Nat. Mus., vol. 37 >

p. 32.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909,

p. 158.

Habit.\t.—Northwestern, northern, and northeastern Australia, and north-

ward to Singapore, Formosa (Taiwan), and the Philippine Islands.

Depth.—Littoral, and down to 20 fathoms.

AMPHIMETRA ENSIFER.

Himerometra ensifer 1908. A. H. Clark, Proc. Biol. Soe. Washington, vol. 21,

p. 225.

Amphimetra oisifoimds 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 7.

Amphimetra ensifer 1909. A. H. Clark, Vidensk. Medd. fra den naturhist

Forening i Kobenhavn, 1909, p. 158.

Habitat.—Singapore.

AMPHIMETRA DENTICULATA.

Antedon denticulata 1888. P. H. Cabpenter, " Challenger " Reports, vol. 26,

Zoology, p. 130, pi. xxii, figs. 1, 2.

Habitat.— Arafura Sea.

Depth.— 49 fathoms.

Remarks.—An examination of the type of this species at the British

Museum has shown that it belongs to the genus Amphimetra instead of to Nano-

metra as I had previously supposed.

AMPHIMETRA PINNIFORMIS.

Antedon pinniformis 1881. P. H. Carpenter, Notes from the Leyden Museum,

vol. 3, p. 180.

Habitat.—Andai, New Guinea.

Remarks.—This is a small species of Amphimetra^ belonging to the milberti

division of the genus, though heretofore on the basis of Carpenter's description

it has always been assigned to the genus Oligometra. The cirri are moderately

stout, tapering slightly in the distal half, with all the segments subequal, all

about twice as broad as long, those in the proximal half slightly longer, those in

the distal half slightly shorter. The synarthrial tubercles are small but rather

prominent, resembling those in specimens of Amphimetra discoidea from Port

Molle. P.^ is long and stout, much larger than the small and weak P, : P^ is

similar to P.^ and nearly as long and stout : the following pinnules are small and

weak. The cirri are XII, 25 ; the dorsal spines are sharp and moderately long.
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Genus HIMEROMETRA.

Himeromeira 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Ts.sue),

vol. 50, part :!. p. 355 (Antedon crassipinna Hartlaub, 1890).

HIMEROMETRA BARTSCHT.

Himerometra hurtfulii 1908. A. H. Clark. Smiths. Miscell. Coll. (Quarteily Issue),

vol. 52, part 2, p. 212.

Habitat.—Philippine Islands.

Depth.—21-24 fathoms.

HIMEROMETRA MAGNIPINNA.

Himeiowelm iiiui/nlpiHna 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 214.

Habitat.—Philippine Islands ; St. Mathias Island.

Depth.—Littoral, and down to 21 fathoms.

HIMEROMETRA PULCHER, nom. nov.

Himerunielra rob ustipinna 1908. A. H. Cl\RK, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 213.

Habitat.—Philippine Islands.

Depth.— 9 fathoms.

Remarks.—The entirely unexpected discovery that Carpenter's Actinometra

ruhuMipinna really belongs to the genus Himerometra has necessitated a change

in the name of the present species.

HIMEROMETRA INOPINATA.

Antedon inopinata 1894. Bell, P. Z. S., 1S94. p. 398.

Description.—Centrodorsal as in the other species of the genus.

Cirri XXX, 26-34, stout, 30 mm. to 35 mm. long : the sixth or seventh seg-

ments are the longest, slightly broader than long to half again as broad as long:

the outer segments are slightly carinate, the carinationon the last six or seven

ending distally in a small spine.

The forty-six arms are 140 mm. long ; nine of the IIBr series are 4 (3-1-4)

and two are 2 : the IIIBr series are all 4 (3-|-4) except one (internal) ; the remain-

ing division series are all 4 (3-|-4) except two IVBr series which are 2. The divi-

sion series are strongly convex and well separated as is usual in the genus.

The proximal pinnules are very stout, but nearly smooth, the distal edges

of the segments being only very slightly swollen : all the segments are short,

about twice as broad as long in the proximal half, becoming squarish toward the
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tip ; the proximal pinnules are about 20 mm. long with from seventeen to

twenty segments.

Habitat.—Macclesfield Bank.

Depth.— 13-36 fathoms.

Remarks.—Professor Bell assigned this species to the " Granulifera group "

of Carpenter instead of to the " Savignyi group " where it belongs. In the

original description no characters of other than generic or family importance are

mentioned

.

The depth is given as " 31-36 fms." but the label with the specimen reads

" 13-36 fms."

This species is very similar to Himerometra sol which was found by Mr. J.

vStanley Gardiner in the Maldive Islands (the Antedon palmata of Professor Bell)

but the cirri are larger and rather stouter and the proximal pinnules are shorter,

about as stout in the proximal part, but tapering more rapidly, and without the

flagellate tip. The segments in the outer part also do not possess the strongly

everted distal edges seen in H . sol. The cirri of H. inopinata are much the same

as those of H. sol, but for the presence of a distinct, though small, spine on the

last five or six segments ; that on the antepenultimate segment is nearly as large

as the opposing spine.

HIMEROMETRA SOL, sp. nov.

Antedon palmata 1002. Bell, in Gardiner, Fauna and Geography of the Mal-

dive and Laccadive Archipelagoes, vol. 1, part 3, p. 224.

Description.—Centrodorsal thick discoidal, with a strongly concave dorsal

pole 4 mm. in diameter.

Cirri XXI, 25, 27, 28 and 30, 2.1 mm. to 30 mm. long ; the longest segments,

in the basal third, are nearly or quite as long as broad; the distal segments are

slightly broader than long, sometimes as much as one third broader than long ;

the terminal ten or twelve have a small and low median dorsal tubercle, some-

times scarcely noticeable until near the end of the cirrus ; opposing spine well

developed and conspicuous. The cirri as a whole are stout, stouter than in the

other species of the genus, with approximately subequal segments.

The forty-one arms are 140 mm. long; the IIBr. series are 4 (3+4) : the

llIBr series are 4 (3+4) externally, 2 internally: the IVBr series when present

are 4 (3+ 4).

P„ is 18 mm. long with from 30 to 32 segments whifh are nearly twice

as broad as long in the proximal half, becoming squarish in the distal third

and terminally twice as long as broad ; after the fourth or fifth the segments

develop strongly everted and produced distal edges, this character gradually

dying away in the distal third ; this eversion is smooth and not serrate. These

proximal pinnules are very stout, but also very long, and taper distally to a

flagellate tip as in H. magnipinnn
; but the eversion of the distal ends of the

segments is much greater than in that species, and the cirri are much stouter.
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Another specimen has the cirri XXXV, 27-29
; there are fifty-one arms ; only

one of the division series (a IIIBr series) is 2 ; the division series as in the other

are strongly convex and well separated : the jiroximal pinnules are exactly as in

the other, 18 mm. to 21 mm. long.

Habitat.—Kolumaduli, Maldives.

Depth.— 38 fathoms.

HIMEROMETRA CRASSIPINNA.

1 Actinometra robustipinna ISSl. P. H. Carpenter, Notes from the Leyden

Museum, vol. , p. 201.

Antedon crassipinna 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890,

p_ 185.— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 32, pi. i, figs.

1, 5, 10.

Himerometra rrassipinna 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 356.— 1909. Vidensk. Medd. fra den naturliist.

Forening i Kobenhavn, 1909, p. 155.

Habitat.—Amboina ; Singapore ; Pnlau Ubin, Singapore ; ? Cochin China.

Remarks.—The type of Aclinotnetra robustipinna preserved at Leyden

proves to be a specimen of some species of Himerometra, and is not an " Actino-

m.etra " at all ; in appearance it is exactly like the specimens of H. crassipinna

which I have examined from Singapore ; the IIIBr series throughout are 4 (3+4).

a rather unusual, though not at all an unknown condition. The pro.ximai

pinnules are very large and stout, the tip ending bluntly after a considerable re-

curve. So far as they are preserved the segments are all broader than long ; the

distal ends are not thickened or produced, though appearing slightly prominent

and a trifle swollen. One P, with eighteen segments seems to be complete. This

appears to be the same thing as Hartlaub's Antedon crassipinna, but the identifi-

cation cannot be certain because of the absence of all the cirri and of the pin-

nule tips.

Hartlaub's specimen from Cochin China, which I examined at Hamburg,

appears to belong to a different species, but no material was available for critical

comparison.

HIMEROMETRA KRAEPELINI.

Antedon kraepeiini 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 183.

—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 22, pi. ii, figs. 15, 21.

Habit.vt.— Akyab, Burma.

HIMEROMETRA PERSICA.

Himerometra persica 1908. A. H. Clark, Bull. Mus. Comp. Zoo!., vol. 51, No. 8,

p. 243.—Smiths. Miscell. Coll. (Quarterly Issue), vol. 52, ])art 2, p. 214.

Habitat.—Philippine Islands ; Persian Gulf.

Depth.—Littoral, and down to 28 fathoms.
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HIMEROMETRA sp.

Actinometra robustipinna 1881. P. H. Carpenter, Notes from the Leytlen

Museum, vol. 3, p. 201.

The type of Carpenter's Actinometra robustipinrut, which was brought from

the Moluccas by H. C. Macklot, proves to be a specimen of a typical species of

Himerometra, possibly H. crassipinna.

Genus CRASPEDOMETRA.

Craspedometm 1909. A. H. Clark, Proc. Biol. Soc Washington, vol. 22, P- 8.

(Antedon acuticirra P. H. Carpenter, 1882).

CRASPEDOMETRA ACUTICIRRA.

Aiitedon acuticirra 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. 509.

Antedon ludovici 1882. P. H. Carpenter, Journ. Linn. Soo. (Zool.), vol. 16,

p. 510.

Antedon australis 1882. P. H. Carpenter.. Journ. Linn. Soc. (Zool.), vol. 16,

p. 510.

Antedon bipartipinna 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. 512.

Craspedometra acuticirra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 9.

Localities.—Andaman Islands.—One specimen with twenty-two arms 120

mm. long, and cirri X, 43+, 50 mm. long ; all the IIBr series are present ;
the

two IIIBr series are 2, developed internally ; the colour is whitish, the articula-

tions purple, the arms crossed by regular broad deep purple bands ; the cirri are

white, each segment with a saddle of purple ventrally, becoming rusty brown

at the tip.

Gregory Island, Mergui Archipelago.—One example with thirty-one arms

120 mm. long ; the IIBr series are all present, 4 (3-|-4) ; the IIIBr series are all

present, developed internally, and there is an additional external one; two of

them are 4 (3-|-4), the others being 2 ; the cirri are XIII, 43—44, 40 mm. long.

In coloration it resembles the following.

Ye, Burma.—One especially fine specimen with thirty-six arms 90 mm. long

;

the IIBr series are all 4 (3+4), the IIIBr series all 2, all present internally, and

six present externally ; the synarthrial tubercles are prominent ; the cirri are XII,

42+, 43+, and 44+.

In coloration this specimen is yellowish white, the pinnules with occasional

small irregular blotches of light purple ; the cirri arc white, becoming rusty

brown at the tip, each segment with a saddle of dull jjurplish.
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Fir.. S.— rrnspeiinmclrti acuHcirra.

{a) DorKHl view of a typical specimen : one ray is .shown in detail, and the cirri on about one third

of the periphery of the centrodorsal.

(/)) The proximal pinnules.
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Other Records.—Hong Kong; Singapore; Sydney, New Soutli Wales;

Amboina.

CRASPEDOMETRA ATER.

Craspedometm aler 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 21.

Habitat.—Red Sea.

CRASPEDOMETRA MADAGASCARENSIS.

C'raspedometra mculagascarensis 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol.

40, p. 23.

Habitat.—Madagascar.

CRASPEDOMETRA AMBOINA, sp. nov.

Antedon ludovici l89l. Hartlaub, Nova Acta Acad. German., vol. 58, No. 1,

p. 29, pi. 1, figs. 7, 8.

Description.—Centrodorsal large, slightly convex, the dorsal pole often

finely pitted ; cirrus sockets arranged in two irregular rows.

Cirri about XXV, 35-40, about ?5 mm. long ; none of the cirrus segments are

longer than broad ; the outer bear small dorsal tubercles, and the terminal some-

times prominent spines.

Radials plainly visible in the angles of the calyx , or entirely concealed ;

IBr, entirely united laterally; IBr^ short, pentagonal; IIBr series usually

4(3+4), more rarely 2; IIIBr series developed usually only interiorly, 2, but

4 (3+4) when following a IIBr 2 series ; synarthrial tubercles moderately devel-

oped ; rays laterally free, though sometimes very close together.

Sixteen to twenty-two long arms, some of them arising direct from the IBr

axillary ; the brachials are only slightly overlapping ; the bases of the arms are

rugose. Brachials short ; the first is shorter than the second ; third and fourth

(syzygial pair) very short ; following this there is a series of discoidal brachials

,

and then a series of wedge-shaped, the latter becoming progressively shorter,

and short oblong after the middle of the arm. Syzygies occur between the third

and fourth brachials, again somewhere between the eleventh and nineteenth

brachials, and distally at intervals of from seven to eleven oblique muscular

articulations. In the arms arising directly from a IBr axillary the second

syzygy is between the ninth and tenth brachials, more rarely between the six-

teenth and seventeenth ; the distal intersyzygial interval is usually seven or

eight oblique muscular articulations.

Pj or Pd 8 mm. or 9 mm. long ; P, usually much longer, almost as long as

P3, 18 mm. ; P^ variable, but usually smaller ; following pinnules decreasing in

length to P, which is 7 mm. or 8 mm. long ; distal pinnules 14 mm. long. Proxi-

mal segments of the pinuules in the basal third of the arm strongly carinate :

the enlarged lower pinnules are moderately stiffened ; P.^ is composed of about
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twenty sharply carinate segments, none of which are longer than broad. Pd

and P, are very slender and flagellate after the first few segments.

The colour in spirits is uniform black, in dry specimens somewhat reddish

brown.

Habitat.—Amboina.

Depth.—Littoral.

Remarks.—The above description i.s taken from Hartlaub's account of the

type specimetis, which were collected at Amboina by Dr. J Brock ; Hartlaub

referred them to C. aeuticirra, but they evidently represent a new species.

CRASPEDOMETRA ANCEPS.

Anledon sp. 1880. P. H. Carpenter, Quart. Journ. Geol. Soc. (February, 1880,

p. 41 (footnote).

Antedon anceps 1888. P. H. Carpenter. " Challenger " Reports, vol. 26, Zoo-

logy, p. 254, pi. XXXV, figs. 1-3.

Antedon clemens 1888. P. H. Carpenter, " Challenger " Reports, vol. 26, Zoo-

logy, p. 229, pi. xxxix, fig. 5.

Craspedometra aliena 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 37, p. 31.

Habitat.—Celebes Sea ; Sunda Islands ; Philippine Islands.

Depth.— 10-44 fathoms.

Remarks.—An examination of the "Challenger" material in London has

shown me that my Craspedometra aliena is merely a very large form of the

species which Carpenter called anceps, and, furthermore, that his clemens is also

the same thing as his anceps. The earlier pinnules of this species sometimes

have the curious production of the distal corners of the segments which Carpenter

described in Aniphiinelra variipinna and in Oligometra serripinna.

Genus HETEROMETRA.
Heteromelra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. H

(Antedon quinduplicava P. H. Carpenter, 1888).

HETEROMETRA NEMATODON.
Antedon tiematodon 1890. Hartlaub, Nachr. Ges. Gottingen , Mai 1890, p. 185.

—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 27, pi. i, fig. 9.

Helerometra nematodon 1909. A. H. Clark, Proc. Biol. Soc. Washington.

vol. 22, p. 11.

Habitat.^—Bowen and Port Molle, Queensland.

Depth.—Littoral, and down to 20 fathoms.

Remarks.—At the British Museum I found, in a large jar fuU of specimens

of Amphimetra discoidea (labelled Antedon milherti), a small example of this species

which had been dredged by the " Alert" at Port Molln in from 12 to 20 fathoms

of water.
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HETEROMETRA REYNAUDII.

Comatula (Alecto) reynaudii 1846. J. MUller, Monatsber. d. k. preuss. Akad. d.

Wiss., 1846, p. 178.

Antedon variipinna 1904. Chadwick, Report Pearl Oyster Fisheries Ceylon,

part 2, Supplementary Report xi, p. 157.

Heterometra reynandi 1909. A. H. Clark, Proc. Biol. See. Washington, vol. 22,

p. 11.

Localities.—-SoM^A of Ceylon (6° 01' N. lat., 81° 16' E. long.) ; 34 fathoms.—
Four specimens, one small and two medium sized, the cirrus segments number-

ing 31-36. The fourth specimen is one of the most interesting crinoids I have

ever seen. The centrodorsal and division series are of normal size and shape ;

one cirrus remains, which tapers to a point at the seventeenth segment ; no dor-

sal spines are developed ; the nineteen arras are only 17 mm. long, of normal size

basally but rapidly tapering to a point beyond which they are continued for a

short distance in a slender soft uncalcified process. The lower pinnules taper

very rapidly for the first five or six segments, from that point onward being very

hair-like and slender with little or no lime in their composition. Beyond the arm

bases the pinnules are exceedingly slender, with never more than the first or first

two segments of normal size, and usually with none, usually with traces of

calcareous deposits showing segmentation, though often quite without any. With

the reduction of the calcareous matter in the pinnules comes a reduction in the

pinnule sockets, the non-calcareous pinnules on the outer part of the arm not

being accompanied by any modification in the outer edge of the brachials what-

ever. Most of the arms of the specimen have been broken off and repaired at

the syzygy between the third and fourth brachials.

The short, stout, rapidly tapering arms which, as it happens, are folded

inward over the disk, are strongly suggestive of those of the fossil Flexi-

bilia Impinnata, a similarity which is greatly enhanced by the almost complete

absence of calcified pinnules, and the entire absence of pinnule sockets on the

outer part of the arms. Had this specimen been found fossil it would probably

have been referred to that group ; as it is it leads one to suppose that the so-

called Impinnata may not, after all, have been impinnate as commonly con-

sidered but may have been supplied with non-calcareous pinnules which were

never preserved. The Impinnata all have a large visceral mass and short arms,

just as in this specimen, and it is somewhat problematical how they managed to

obtain sufficient food to maintain their existence; but if, on the analogy of this

specimen, we increase their arm length by supplying a hypothetical non-calcare-

ous continuation of the arms, and then supply the whole structure with soft

pinnules, we can readily furnish the animals with an adequate food-collecting

area.

Mr. Frank Springer is now completing his monograph upon the Flexibilia.

I therefore referred the specimen to him for study in connection with his work,
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Fig. 9.

—

Heterometra reynaudii.

Lateral view of a typical specimen.
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with a request that he furnish me with some notes upon it. These notes he was

kind enough to prepare, and they are incorporated in this report in the form of

an appendix. As Mr. Springer is the acknowledged leader in the study of the

fossil crinoids his remarks upon this specimen are of peculiar interest.

Many months ago, when the United States government was preparing to

undertake a detailed marine biological survey of the Philippine Islands, we in-

dulged in some speculation as to what might be expected in the way of new

crinoids. The discovery of Phrynocrinus, Gephyrocrinus , Ptilocrinus and Cala-

mocrinus among the stalked forms , and of the dozens of comatuhds inhabiting the

north Pacific, had only recently been made, opening our eyes to the fact that

what we did not know about the recent crinoids undoubtedly far exceeded what

we did; and I remember that Mr. Springer remarked that it was not improbable

that the " Albatross" would discover an impinnate form. Little did we suspect

that we had already been anticipated and that a crinoid which to all intents and

purposes is impinnate had been found some years before by a rival ship, the

" Investigator.
"

East of the Terribks; 13 fathoms.—Three specimens; two of these have

each twenty-five arms, five IIIBr2 series being present, developed internally in

1, 2, 2, 1 order; the third is smaller with only thirteen arms.

Palk Strait, north-east coast of Ceylon.—Four specimens ;
one of these has

twenty arms about 110 mm. long and cirri XXV, 34-40, 25 mm. to 27 mm. long;

another has twenty-one arms (one IIIBr series being present) and cirri XXI,

33-42 ; a third has twenty-two arms (with two IIIBr series developed inter-

nally) ; while the fourth has twenty arms, one IIBr series being absent, but its

loss being compensated by the development of one IIIBr series which, however,

is 4 (3-1-4) instead of 2 as usual.

Off the Ganjam Coast {Madras Presidency), 8 miles E.S.E. of Kalingapatam

Light-House ; 28-30 fathoms.—One medium-sized specimen.

Ganjam Coast ; 24-30 fathoms.—One small twelve-armed specimen.

Arrakan Coast, Burma.—Two specimens, each with twenty-two arms, two

IIIBr series being developed internally; one has 35-42 cirrus segments, the

. other 47.

F Arrakan Coast.—One medium-sized specimen.

India.—One medium-sized specimen.

? India.—Six medium-sized specimens.

Remarks.—Two of the specimens from Palk Strait are parasitized by a small

species of Eulima, but the specimens of it are too much eroded for definite

determination. Eidima has previously been found parasitic on Ptilocrinus pin-

natus (E. ptilocrinicola) from the Queen Charlotte Islands, off British Columbia,

in 1,588 fathoms ; on Capillaster multiradiata horn Singapore, littoral (E. capil-

lastericola) , and on Stenometra dorsata horn Japan. The first two species were

described by Professor Paul Bartsch. while the specimens of the third have
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been turned over to Dr. W. H. Dall for study in connection with the moUusca

of the '' Albatross" 1906 cruise.

Otuer Records.—Ceylon; Gulf of Manaar, Pamban and Tuticorin, Ma-

dras Presidency.

Depth.—Littoral, and down to 7 ( ? 9) fathoms.

HETEROMETRA SAVIGNII.

Cowalidd iiinJtinidlata 1817. AuDOUiN, in Savigny, Description de I'Egypte,

Echinodermes, pi. i, figs. 1— 6.

Comatitla adeoncc^ 1836, DE Blainville, Manuel d'Actinologie. 1834, pi. xxvi,

figs. 1—5.

Alecto savignii 1S41. J. MtJLLER, Archiv fiir Naturgesch., 1841, i, p. 144.

Heteromctra savignii 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 11.

Localities.—Kurrachi.—One medium-sized specimen ; there are 26 cirrus

segments, the distal with strong dorsal spines.

Straits of Ormuz, at the entrance to the Persian Gulf: 48-49 jathotns : nimlilii

bottom.—Seven specimens; one has twelve arms 80 mm. long and cirri XVI,

25-28, 15 mm. long; one of the two IIBr series is 2, the other 4 (3-|-4) ; another

has eleven arms 65 mm. long, the cirri being XV, 26-32, 15 mm. long ; the single

IIBr series is 4 (3+4), another has twelve arms 75 mm. long the cirri being XX,

33-34, 20 mm. long ; both division series are on the same ray, and both are

6 (3-f-4) ; another has thirteen arms 115 mm. long and cirri XIX, 31-33, 20 mm.

long; IIBr series are developed on three rays; another has ten arms 90mm. long

and cirri XVI, 26-f, 20 mm. long; another has nineteen arms 90 mm. long and

cirri XVII, 28-33, 20 mm. to 22 mm. long; the last has eighteen arms 75 mm.

long.

Other Records.—Red Sea ; Gulf of Suez ; Tor ; Ul Shubuk ; Khor Shinab
;

Salaka ; Muscat ; Kurrachi.

Depth.—Littoral, and down to 12 fathoms.

Remarks.—Mr. Chadwick erroneously gives this species as ranging to

Ceylon.

HETEROMETRA COMPTA.

Heterometra compta 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 636.

Description.—Centrodorsal discoidal, the bare polar area flat, slightly

convex, or slightly concave, about 5 mm. in diameter ; cirrus sockets arranged

in a single more or less irregular marginal row.

Cirri XVIII-XXIII, 31-35, 23 mm. to 25 mm. long
; first segment very short,

the next three nearly two and one half times as broad as long, the following

gradually increasing in length to the sixth or seventh, which is about as long as

broad ; next five to seven segments usually slightly longer than broad (some-
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times squarish), tiie following gradually decreasing in length, the terminal fifteen
or rather more being half again to twice as broad as long ; at about the fifteenth
segment dorsal tubercles are developed, at first involving only the distal portion
of the dorsal surface, later arising in a slightly convex line from near the prox-
imal end, the apex being subterminal ; these tubercles are narrow, laterally
occupying only a small portion of the median part of each segment, and are
slightly rounded dorsally

; on the last three segments the tubercles become
somewhat sharper, more erect, and move to a median position ; opposing spine
small (though larger than the tubercle on the preceding segment), blunt, arising
from the entire dorsal surface of the segment, the apex median or sub-median in

position, in height equal to about one third the lateral diameter of the pen-
ultimate segment

;
terminal claw somewhat longer than the penultimate segment,

rather stout and strongly curved.

Ends of the basal rays and radials concealed ; IBr, very short and band
like

;
IBr, short, almost triangular, two and one half times as broad as long

;

IIBr 4 (3+4), in apposition laterally, though not laterally flattened; IIBr^ en-

tirely united interiorly
; IIIBr 2, rarely 4 (3-f-4) ; IVBr 2, but rarely present.

Sixteen to twenty-five arms 110 mm. long ; first two brachials wedge-shaped,
three times as broad as long exteriorly, the first interiorly united ; following four
or five brachials oblong, about four times as broad as long, then gradually
becoming wedge-shaped, almost triangular, about three times as broad as long,

and less oblique and somewhat longer on the outer portion of the arms. The
dorsal portion of the arms is perfectly smooth. Syzygies occur between the
third and fourth brachials, again between the thirteenth and fourteenth to

twentieth and twenty-first (usually in the vicinity of the fifteenth) and distally

at intervals of seven to eleven (most commonly eight or nine) oblique muscular

articulations.

Pd 7-5 mm. long, moderately stout basally but tapering rather rapidly in the

proximal half and becoming slender distally, with twenty-five segments, at first

twice as broad as long , becoming squarish after the tenth ; the first four seg-

ments are strongly carinate, this carination decreasing from this point onward
and disappearing after the middle of the pinnule ; P, 13 mm. long, slightly

stouter than Pd basally , tapering gradually and becoming slender in its distal

third, with twenty-six segments, at first twice as broad as long, becoming squar-

ish after the ninth and somewhat longer than broad in the terminal portion :

the first seven or eight segments are rather strongly carinate and in addition

have a low sharp ridge running along their exterior surface at the base of the

carinate processes
;
P, similar to P, and of the same length, but the low ridge

just described may be traced to about the twelfth segment ; P3 9 mm. long with
nineteen segments, .similar to the two preceding pinnules, but slightly less

stout
;
P^ small, 6 mm. long, tapering rapidly in the proximal half and becom-

ing very slender distally, with sixteen segments, which at first are twice as broad
as long, becoming squarish about the ninth, and longer than broad distally

; the
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Fig. io.— Helerometra lotnpia

(a) Lateral view of a typical specimen
{b) The proximal pinnules.
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first six segments are carinate like tliose of the preceding pinnules ; Pj similar,

5'5 mm. or 5 mm. long ; P, and the following pinnules 6 mm. long with seven-

teen segments, at first twice as broad as long, becoming squarish about the eighth

and twice as long as broad terminally ; the pinnules are about as stout basally

as the two preceding, tapering rapidly in the proximal half and becoming very

slender distally ; the carination of the proximal segments is slightly marked on

the firsi four ; this carination later becomes restricted to the second and third

segment only, and disappears entirely in the outer half of the arm.

The colour in spirits is violet, darker at the articulations ; the centro-

dorsal and the cirri are bright yellow ; sometimes the animal is entirely a light

yellow brown.

Locality.—Pedro Shoal (ofl the west coast of India).— Nine specimens.

HETEROMETRA AFFINIS.

Antedon affinis 1890. Habtlaub, Nachr. Ges. Gottingen, Mai 1890, p. 184.

—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 25, pi. v, figs. 18. 24.

Heterometra affinis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 11.

Habitat.—Amboina.

HETEROMETRA BROCKII.

Antedon brockii 1890. Habtlaub, Nachr. Ges. Gottingen, Mai 1890, p. 183.—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 23, pi. i, figs. 12, 13 ;

pi. 11, fig. 17.

Heterometra brockii 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 11.

Habitat.—Amboina.

HETEROMETRA MARTENSI.

Antedon martensi 1890. Habtlaub, Nachr. Ges. Gottingen. Mai 1890, p. 182.—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 21, pi. i, figs. 3, «.

Heterometra martensi 1909. A. H. Clabk, Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 164.

Habitat.—Singapore.

HETEROMETRA JOUBINI.

Hetercmetra joubini 1911. A. H. Clabk, Proc. U. S. Nat. Mus., vol. 40, p. 25.

Habitat.—Zanzibar.

HETEROMETRA GRAVIERI.

Heterometra gravieri 1911. A. H. Clark, Proc. U.S. Nat. Mus., vol. 40,

p. 25.

Habitat.—Zanzibar

.
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HETEROMETRA ASPERA.

Heterornetra aspera 19U9. A. H. Clark, Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 162.

Habitat.—Singapore.

HETEROMETRA SINGULARIS.

Heterornetra singuJari.s 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 638.

Description.—Centrodorsal discoidal, the bare polar area flat, 1'5 mm. in

diameter; ciri'us sockets arranged in a single crowded, more or less irregular

marginal row.

Cirri XVII, 21-25, 12 mm. long : first segment short, second about twice as

broad as long, third somewhat longer, fourth about as long as broad, next two

slightly longer than broad, the following; gradually decreasing in length, the

terminal fifteen being one third or one half again as broad as long ; at the

seventh subterminal dorsal spines begin to develop which soon become long and

prominent; opposing spine large and long, much larger than the spines on the

preceding segments, triangular, the apex terminal, arising from the whole surface

of the penultimate segment and about equal to the diameter of that segment in

height; terminal claw nearly twice as long as the penultimate segment, slender,

abruptly curved proximally, becoming nearly straight distally.

Disk with a few calcareous granules in the anal area, especially on the anal

tube.

Radials short, oblong, the dorsal sui'face with numerous prominent rounded

tubercles; IBr, short, oblong, slightly over four times as broad as long, in close

lateral apposition; IBr, broadly pentagonal, almost triangular, twice as broad

as long, the lateral edges shorter than those of the IBr,; IIBr 4 (3 4-4); .seg-

ments up to and including the second brachial exteriorly and fourth interiorly, as

well as the first two segments of the first three pinnules, in close apposition and

sharply flattened, the lateral edges somewhat produced.

Eleven arms 40 mm. long; first two brachials subequal, wedge-shaped,

about twice as broad as the exterior length, the first interiorly united ; third and

fourth (syzygial pair) slightly longer interiorly than exteriorly, nearly three

times as broad as the interior length ; next four brachials oblong, nearly four

times as broad as long, then becoming almost triangular, about three times as

broad as long, then gradually lengthening (though remaining almost triangular)

to about twice as broad as long , and at a point somewhat beyond the proximal

third rather quickly becoming wedge-shaped, almost oblong, about two and one

half times as broad as long. From about the ninth onward the brachials have

prominent distal ends, though they do not overlap the bases of the succeeding

segments. Syzygies occur between the third and fourth, ninth and tenth, and
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fifteenth and sixteenth brachials (the second sometimes omitted), and distally at

intervals of from seven to ten oblique muscular articulations.

Pd 4'5 mm. long, moderately atout basally, but tapering rapidly in the proxi-

mal half and slender distally, with twenty segments, at first about twice as

broad as long, becoming squarish after the eighth ; the second to the seventh seg-

ments are rather strongly carinate; P^ similar, very slightly longer and stouter;

Pig. II.

—

Heterometra singularis.

Lateral view of the type.

Pji 6 mm. long, considerably stouter and stiffer than the preceding and rather

more strongly carinate basally, with about twenty segments, the first seven

(except for the carinate process) squarish, the remainder slightly longer than

broad becoming about half again as long as broad distally ; the ridge in the dis-

tal half of the outer side is but little marked ; P, 3 mm. long, much smaller than

any of the preceding, with about twelve segments, at first broad, becoming

squarish about the fifth, and nearly twice as long as broad distally ; the second-
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fifth segments are carinate ; following pinnules similar and about the same

length, the segments becoming gradually longer and the basal carination gradu-

ally less : the distal pinnules are 5 mm. long. On the arms arising from a IBr

axillary PP,, ;, and .^ are usually as described for Pd, Pj, and Pj, and P^ is

much smaller, as described for P3 ; but occasionally P.^ is enlarged and similar

to P3, as described, instead of being small like P,.

The colour in spirits is yellowish white, the proximal third of the pinnules

purple.

Locality.—Southern part of Malacca Strait.—One specimen.

Other Record.—Singapore.

Remarks.—The specimen from Singapore which I described from the collec-

tion of the Copenhagen Museum has twelve arms 65 mm. long and cirri XV,

26-31 15 mm. to 18 mm. long.

HETEROMETRA BENGALENSIS.

Antedonbengalensis 1890. Hartlaub, Nachr. Ges. G6ttingen,Mai 1890, p. 182.—

1891. ( Nova Acta Acad. German., vol. 58, No. 1, p. 19, pi. i, fig. 2
;

pi. ii,

fig. 16.

Antedon ance.ps 1904. Chadwick, Report Pearl Oyster Fisheries Ceylon, part

2, Supplementary Report xi, p. 157.

Heterom.etrabengalensis 1909. A.H.Clark, Proc. Biol. Soc. Washington, vol.

22, p. 11.

Localities.—*9o»i/i of Ceylon (6° 6-5' N. lat., 81° 23' E. long.) ; 32 fathoms.

—Two specimens, agreeing well with Hartlaub's original description ; one has

the cirri XIII, 24-28, the other, with twelve arms, has the cirri XII, 21-27.

Andaman Islands.—Two specimens, similar to the preceding; one has four-

teen arms and 26 cirrus segments, the other fifteen arms and 22 or 23 cirrus

segments.

Other Records.—Bay of Bengal : Ceylon ; Philippine Islands
;
Queensland

;

Holothuria Bank.

Depth.—Littoral, and down to 24 fathoms.

HETEROMETRA QUINDUPLICAVA.

Antedon sp. ("from Station 212") 1880. P. H. Carpenter, Quart. Journ. Geol.

Soc. (February), 1880, pp. 42, 43.

Antedon guinduplicava 1888. P. H. Carpenter, "Challenger" Reports, vol.

26, Zoology, p. 262, pi. iv, figs. 1 a-d ; pi. xlvii, figs. 4, 5.

Heterometra quinduplicava 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 11.

Habitat.—Philippine Islands ; Singapore.

Depth.—Littoral, and down to 20 fathoms.
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Family STEPHANOMETRIDiE.

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

p. 176.

Fig. 12.

—

Heterometra bengalensis.

Lateral view of a typical specimen.

Genus OXYMETRA.

Oxymetra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 13 (Ante-
don erinacea Hartlaub, 1890).
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OXYMETRA ERINACEA.

Oxymetra erinacea 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 177.—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 52, pi. iii, fig. 29.

Habitat.—Gebu, Pliilippines.

Genus STEPHANOMETRA.

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

(Antedon monacantha Hartlaub, 1890).

STEPHANOMETRA ECHINUS.

Himerometra echinus 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 218.

StepJianometra echinus 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 10.

Habitat.—Philippine Islands.

Depth.—21 fathoms.

STEPHANOMETRA OXYACANTHA.

Antedon oxyacantha 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p.

178.— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 55, pi. iii, figs.

35, 37.

Stephanometra oxyacantha 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 10.

Habitat.—Amboina ; Solomon Islands.

STEPHANOMETRA SPINIPINNA.

Antedon spinipinna 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 179.

— 1891. Nova Acta Acad. German., vol. 58, No. l,p. 61, pi. iv, figs. 42, 44.

Stephanometra spinipinna 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 10.

Habitat.—Amboina

.

STEPHANOxMETRA SPICATA.

Antedon spicata 1881. P. H. Carpenter, Notes from the Leyden Museum, vol.

3, p. 190.

Stephanometra spicata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 10.

Habitat.—Banda Sea; Ugi, Solomon Islands.

Remarks.—The type at Leyden has the cirri XXIII, 22-25, rather slender.
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resembling those of such species as S. monacantha ; the longest segment is about

twice as long as its median diameter ; the longer proximal segments are some-

what constricted centrally; the IIIBr series are externally developed; the

ventrolateral tubercles on the elements of the division series are well developed

and thick. P.^ is the largest, with 16, 16, 17 segments; Pj is similar, but not

quite so long ; P^ is much shorter than Pj, stiff, with eleven or twelve segments •

Pj is slightly shorter than P^ and is like the succeeding pinnules instead of being

stiff like the preceding, though it may be a trifle stiffer than its successors.

It is quite probable that this is in reality the same as the succeeding species,

as the only tangible difference is the greater number of segments in the enlarged

lower pinnules. So far as has been observed, however, this is a constant charac-

ter, and, as exactly the same difiference serves to distinguish S. indica from S.

monacantha, it may be found always to hold good.

STEPHANOMETRA TUBERCULATA.

Antedon tuberculata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 232, pi. xlv, figs. 2, 3.

Antedon'^. apicata 1894. Bell, P. Z. S., 1894, p. 396.

Stephanometra tuberculata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 10.

Habitat.—Singapore; Pulau Ubin, Singapore; Macclesfield Bank; Cocos

Island ; Lifu, Loyalty Islands ; ? Fiji.

Depth.—Littoral, and down to 35 fathoms.

Remarks.—In the type of this species, preserved in the British Museum,
Pj is slender and flexible, very slender distally ; P^ is large and spine-like ; P, is

spine-like, hke P^, but shorter; P^ is small and weak and very short, but some-

what stiffened, P.^ has twelve segments, and is nearly half again as long

as Pg.

STEPHANOMETRA CORONATA.

Stephanometra coronata 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 639.

Description.—Cirri XXII-XXIII, 25-30, 22 mm. long, resembling those of

<S'. tenuipinna ;
the longest segments are about one third longer than broad ; the

ninth, tenth, or eleventh is a well-marked transition segment.

Radials projecting slightly beyond the edge of the centrodorsal ; IBr[ oblong,

short, about three and one half or four times as broad as long, not in lateral ap-

position, with a rounded ventrolateral process in the proximal lialf ; IBr^ broadly

pentagonal, twice as broad as long, the lateral edges about half as long as those

of the IBr,
,
produced into a rounded prominent ventrolateral process ; synarth-

rial tubercles rather prominent; IIBr series, IIIBr series, and IVBr series (when

present) 2 ; elements of the division series and first brachials with prominent

rounded ventrolateral processes.
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Thirty-three or thirty-four arms 120 mm. long, in general resembling those

of jS'. tenuipinna.

Fig. 13.

—

Stephanometra coronata.

(a) Lateral view of the type.
(b) The proximal pinnules.

P, 14 mm. long, stout, stiff, and spine-like, with fourteen segments, the first

two somewhat broader than long, the third to the fifth squarish, the remainder
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becoming gradually elongated and twice as long as broad distally ;
PP

,,
and 3 ex-

actly like P, ; P^ 10 mm. long with ten segments, resembling the preceding; P^

7 mm. long, spine-like as the preceding but somewhat more slender, with eight

segments; following pinnules decreasing gradually in length, P, being 5 mm.

long with eight segments ; subsequent pinnules remaining of similar length but

decreasing in stiffness and increasing in the number of segments, V^^ being 5

mm. long with twelve segments, the third squarish, the distal twice as long as

broad, only stiffened proximally ; distal pinnules slender, 9 mm. long.

The colour in spirits is light yellowish brown.

Locality.—" India. "—Two specimens.

Other Record.—Philippine Islands.

Depth.—Littoral

.

STEPHANOMETRA TENUIPINNA.

Antedo7i tenuipinna 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 178.

—1891. Nova Acta Acad. German., vol. 58, No. 1, p. 54, pi. iii, figs. 28,

30, 34.

Stephanometra tenuipinna 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 10.

Locality.—0^ Colombo Light House, Ceylon; 26J fathoms.—A single

specimen with twenty-one arms 50 mm. long, agreeing well with Hartlaub 's origi-

nal description and with a specimen at hand from Singapore belonging to the

Copenhagen Museum. P, has twelve segments.

Other Records —Singapore; Matupi , New Britain ;
Philippine Islands.

Depth.—Littoral, and down to 26J fathoms.

STEPHANOMETRA MARGINATA.

Antedon marginata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 230, pi. xl.

Stephanometra marginata 1909. A. H. Clark , Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 169.

Habitat.—Philippine Islands ; Ceylon; Singapore; ? Suez.

Depth.—Littoral, and down to 18 (? 30) fathoms.

Remarks.—P.^, though not especially enlarged and about the length of the

succeeding pinnules, is more of the character of P^ and is somewhat stouter than

those succeeding ; it is flagellate distally. P.^ is strongly recurved and not erect

as it is in S. monacantha.

STEPHANOMETRA INDICA.

Comatula indica 1876. Smith, Ann. and Mag. Nat. Hist. (4), vol. 17, p. 406.—

1879. Phil. Trans. Roy. Soc. vol. 168, p. 564, pi. 51, figs. 3, 3a-b.
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Antedon palmata (part) 1888. Bell, P. Z. S., 1888, pp. 384, 387.— 1894.

Thurston, Madras Government Museum Bulletin, No. 1, p. 28; No. 2,

p. 114.— 1909. Bell, Trans. Linn. See. (Zool.), (2), vol. 13, part 1, p. 20.

Actinotnetra maculata (part) 1902. Bell, in Gardiner, Fauna and Geography

of the Maldive and Laccadive Archipelagoes, vol. 1, part 3, p. 225.

S tephanometra imlica 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 10.

Habitat.—Madagascar : Seychelles : Rodriguez : north reef, Farquhar Atoll

:

Mublas, Maldives; Male, Maldives; Hulule, Male, Maldives; Muhlos, Maldives;

Ceylon ; Tuticorin, Madras.

Depth.—Littoral, and down to 34 ( ? 40) fathoms.

STEPHANOMETRA MONACANTHA.

Antedon protectus 1874. Lxjtken, Cat. Mus. GodeflPr., vol. 5, p. 190 {nomen

nudum) (part).— 1879. LUtken, in Carpenter, Trans. Linn. Soc. (Zool.) (2),

vol. 2, p. 19.

A7itedori palmata (part) 1888. Bell, P. Z. S., 1888, pp. 384, 387.— 1894. Thurs-

ton, Madras Government Museum Bulletin, No. 1
, p. 28 ;

No. 2, p. 11.

Antedon militaris Hartlaub, MS.

Antedon spicata Brit. Mus., MS.

Antedon monacantha 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p.

179__189l. Nova Acta Acad. German., vol. 58, No. 1, p. 59, pi. iii, figs.

33, 38.

Antedon flavomaculata 1894. Bell, P. Z. S., 1894, p. 400.

Himerometra acuta 1890. A. H. Clark, Bull. Mus. Comp. Zool., vol. 51, No. 8,

p. 242.

atephanometra monacantha 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 10.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn,

1909, p. 168.

Localities.—0^ north-eastern Ceylon (8° 51' 30" N. lat., 81° 11' 52" E.

long); 28 /a<Ao?ws.—Three small specimens ; one has thirteen arms 70 mm. long,

and P. 10 mm. long with fifteen or sixteen segments; another is similar, with

sixteen arms ; the tliird has twenty arms 50 mm. long, P, having fourteen or

fifteen segments.

Andaman Islands.—One specimen with nineteen arms 70 ram. long : P,, has

eleven or twelve segments.

Port Blair, Andamans.~One specimen with thirty arms 90 mm. long ; P., is

12 mm. long with twelve or thirteen segments.

Other Records.—Torres Straits ; New Caledonia ; Fiji ;
Tonga Islands

;

Mortlock Island, Carohnes; Philippine Islands; Macclesfield Bank; Singapore;

Tuticorin, Madras Presidency; Nicobar Islands; Hulule, Male, Maldives; Male,

Maldives.
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Fig. 14.

—

Slephanometra monacantha.
Lateral view of a typical specimen.
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Depth.—Littoral, and down to 21 fathoms.

Remarks.—An examination of the type of Bell's Aniedon flavomaculata

shows that it is exactly the same thing as Hartlaub's A ntedon monacantha des-

cribed four years previously.

Family PONTIOMETRIDiE.

Pontiometrida' 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus PONTIOMETRA.

Pontiometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

p. 354 (Antedon andersoni P. H. Carpenter, 1889).

PONTIOMETRA ANDERSONI.

Antedon polypus 1879. LIjtken, Cat. Mus. Godeffr., vol. 7 (nomen nudum).

Antedon sp. 1887. Bell, P. Z. S., 1887, p. 140.

Antedon andersoni 1888. Bell, P. Z. S., 1888, p. 387 (footnote) (nomen nudum).

—1889. P. H. Carpenter, Journ, Linn. Soc. (Zool.), vol. 21, p. 306, pi. 26,

figs. 1-5
;

pi. 27, fig. 8.—1891. Hartlaub, Nova Acta Acad. German.,

vol. 58, No. 1, p. 78.

Pontiometra andersoni 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 354.— 1909. Vidensk. Medd. fra den naturliist.

Forening i Kobenhavn, 1909, p. 105.

Locality,—Padaiv, Mergui Archipelago.—One broken specimen with about

eighty-five arms.

Other Records.—King Island, Mergui Archipelago; Andaman Islands;

Amboina ; Pelew Islands : Singapore
; Sulu ; Cebu ; Philippine Islands ; New

Caledonia.

Depth.—Littoral, and down to 24 fathoms.

PONTIOMETRA INSPERATUS.

Pontiometra insperatus 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 397.

Habitat.—Philippine Islands.

Depth.—23 fathoms.

Genus EPIMETRA,

Epimetra 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 542 (Epimetra
nympha sp. nov.).

EPIMETRA NYMPHA.

Epimetra yiympha 1911. A. H. Clark, Proc. U. S. Nat. Mus,, vol. 39, p. 542.

Habitat.—Philippine Islands.

Depth.—58 fathoms.
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Family MARIAMETRID-^.

Mariametrince 1909. A. H. Clabk^ Proc. Biol. Soc. Washington, vol. 22, p. 176.

Genus SELENEMETRA.

Selenemetra 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 541 (Ante-

don finschii Hartlaub, 1890).

SELENEMETRA FINSCHII.

Antedon finschii 1890. Hartlaub, Nachr, Ges. Gottingen, Mai 1890, p. 176.

— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 47, pi. iii, fig. 32.

Habitat.—New Britain.

SELENEMETRA ARANEA.

Dichrometra aranea 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 76.

Description.—This species is nearest to S. finschii from New Britain ; it

differs from that form in having fewer cirrus segments (53-66), and in having

P,j nearly or quite as long as P,^, while the segments in the distal portion of the

proximal pinnules are much elongated instead of subequal, slightly longer than

broad, as in finschii. The lower pinnules are comparatively slender, but slightly

stiffened; P.^ is about as stout as P^, and 2 mm. longer.

The colour in spirits is light brownish yellow.

Locality.—West of the Andamans (8° 51' 30" N. lat., 81° 11' 52" E. long.)

;

28 fathoms .—One specimen.

SELENEMETRA GRACILIPES.

Himeivmetra gracilipes 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 219.

Habitat.—Philippine Islands.

Depth.—28 fathoms.

SELENEMETRA VIRIDIS.

Selenemetra viridis 1911. A. H. Clark, Proc. U, S. Nat. Mus., vol. 39, p. 541.

Habitat.—Philippine Islands.

Depth.—42 fathoms.

Genus MARIAMETRA.

Mariametra 1909 A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 144.

(Himerometra subcarinata A. H. Clark, 1908).
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J 1

Fig. 15.

—

Sehncmetra aravea.

Lateral view of the type.
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MARIAMETRA MARGARITIFERA.

Mariametra margaritifera 1909. A. H. Clark, Proc. Biol. Soc. Washington vol
22, p. 145.

''
'

Description.—Centrodorsal rather small, discoidal.

Cirri XXI, 30-34, 15 mm. long, the outer segments with long dorsal spines.

Fig. i6.—Mariametra margaritifera.

Lateral view of the type.

Disk thickly studded with «mall calcareous plates along the ambulacra and
o the anal ube w.th scattering plates in the interambulacral areas ; no plating
alter the last axillary. *

Radials short about six times as broad as long, gently convex proximaUyand correspondingly concave distally; IBr, short, oblong, .somewhat over four
tmies as broad as long, in lateral apposition and shghtly flattened ; IBr, short
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almost or quite triangular, two and one half or three times as broad as long, in

apposition laterally ; IIBr 2 ; radials and portion of centrodorsal above the proxi-

mal row of cirrus sockets evenly and thickly covered with higli small tubercles

resembling those on the dorsal pole of the centrodorsal, this tubercular modifica-

tion of the dorsal surface of the segments extending distally in the interradial

angles, occupying the lateral third of the IBr, and the IBr^ and of the IIBr

series, thence diminishing in width and disapiiearing on the second brachial

;

inner edges of the IIBr series similarly modified ; IBr series with a low and nar-

row, but prominent, tubercular keel or row of tubercles ; this is much less

marked or absent altogether on the IIBr series and first two brachials, thougli

sometimes traceable to the lowest of the triangular brachials : IBr and IIBr

series and proximal oblong brachials with prominently everted dentate proximal

and distal ends; as the brachials become wedge-shaped and triangular the

everted dentate ends become gradually lower, transforming into a rather promi-

nent finely spinous overlap which slowly dies away distall}'.

Eighteen arms (in the type) apparently 30 mm. to 35 mm. long, the propor-

tions of the brachials being approximately as in M. subcarinata.

Pi 4 mm. long, moderately stout basally but tapering rather rapidly in the

proximal lialf and slender distally, with twelve segments, the first three squarish,

the following increasing in length and becoming three or four times as long as

broad distally ; P.^ 6 mm. long, slender, but stouter than P, and somewhat stif-

fened, with about sixteen segments, at first squarish, but becoming three or four

times as long as bi'oad distally ; P.^ similar to P.^ and about the same size ; follow-

ing pinnules 3 mm. long, small and weak : distal pinnules delicate, 5 mm. long.

The colour in spirits is white, the division series and arms with a narrow

median dorsal line of deep purple.

Locality.—Two miles off Great West Torres Island.—One broken specimen.

MARIAMETRA VICARIA.

Antedon vicaria 1894. Bell, P. Z. S. , 1894, p. 400.

Antedon ? variispina 1894. Bell, P. Z. S., 1894, p. 39*3.

Description.—Cirri XXIII ;
29-31 (usually 29), slender, 2(i mm. long: long

sharp dorsal spines are developed from the ninth or tenth segment onward ; the

longest cirrus segment (just before the development of the spines) is about twice

as long as broad.

The disk is covered with small calcareous plates.

The twenty-four arms are 00 mm. long. When IlIBr series are developed

they are always external ; the ornamentation resembles that seen in Mariaiiwtra

subcarinata^ and occupies exactly the same areas, but it is much more prominent

and more irregular ; instead of having a finely tuberculated surface the sides of

the rays are converted into a sort of spongy-looking mass, causing the edges of

the segments to appear denticulate ; the median keel on the division series and

brachials is much higher than in M. subcarinata.
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The arms and division series bear a narrow median deep purple line.

Habitat.—Macclesfield Bank
Depth.— 3()-.50 fathoms.

Remarks.—In the original description this species was referred to Carpen-

ter's " Spinifera group " and compared with PtUometra macronema, with which

it has not the remotest relation.

Another specimen of the same species (labelled " Antedon variispiiia") taken

at 50 fathoms on the Macclesfield Bank has the cirri XXIIT, 3.3-36, 23 mm. long :

the cirrus segments are proportionately not quite so long as in the preceding (the

type) ; dorsal spines are developed from the tenth segment onward ; one cirrus is

regenerating in the distal portion.

The ornamentation is essentially the same as in the type, but the tuberculous

structure is represented by fine spines on the sides of the division series ; these

short fine thickly-set spines cover the radials and a small part of the proximal

edge of the IBr, , and then extend up interradially. This lateral ornamentation

extends somewhat dorsalward at the articulations, running up the borders of

the segments, and may narrowty bridge over the division series at the synar-

thry. This condition is slightly more developed than in the other specimen. As

in the type the division series and lower brachials are sharply flattened laterally

;

the deep purple median line is the same in each, as is also the median carina-

tion.

MARIAMETEA SUBCARINATA.

Himerometra fiuhrarinata 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 237.

Mariametra subcarinata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 145 —Vidensk. Medd. fra den naturhist. Forening i Kobenhavn,

1909, p. 171.

Habitat.—Formosa (Taiwan) to southern Japan.

Depth.—22-59 fathoms.

Genus DICHROMETRA.

Dichrometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 12

(Alecto flagellata J. Miiller, 1841).

DICHROMETRA PROTECTUS.

Comatula (Alecto) palmntn (part) ls49. J. Mijller, Abhandl. d. k. preuss. Akad. d.

Wiss., 1847, p. 2(il.

Comatula dividua 1862. Dctjaruin and Kupi^, Hist nat. des zoophytes. Echino-

dermes, p. 208 (nomen nudum).

Comatula polyactlnis 1862. Dujardin and Huri^, Hist. nat. des zoophytes.

Echinodermcs. p. 208 (nomen nudtun).
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Antedon proUctus 1874. Lutken, Cat. Mus. Godett'r.,. vol. 5, p. 190 (nomen

nudum).— 1S79, in P. H. Carpenter, Trans. Linn. Soc. (Zool.) (2), vol. 2,

p. 19.

Antedon brevicuneaia 1881. P. H. Carpenter, Notes from the Leyden Museum,

vol. 3, p. 187.— 1891. Hartlaub, Nova Acta Acad. German., vol. 58,

No. I, p. 68, pi. 3, fig. 31
;

pi. 4, fig. 39.

Antedon proieda 1881. P. H. Carpenter, Notes from the Leyden Museum, vol.

3_ p 192.— 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 225.— 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890,

p. 180.

Antedon ceqvipinna 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. .504.

Antedon imparipinna 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.) vol. 16,

p 505— 1891. Hartlaub, Nova Acta Acad. German., vol. 58, No. 1, p. (iS.

Antedon conjungens \S%9:. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 233, pi. xlv, fig. 1.

Antedon palmata (part) 1888. Bell, P. Z. S., 1888, pp. 384, 387.— 1894. Thurs-

ton, Madras Government Museum Bulletin, No. 1, p. 28; No. 2, p. 114.

Antedon indica 1889. Bell, Willey's Zoological Results, vol. 2, p. 133.

Antedon amboinensls 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890,

p. 181.

Antedon okelli 1904. Chabwick, Report Ceylon Pearl Oyster Fisheries, part 2,

Supplementary Report xi, p. 155, pi., figs. 3-5.

Dirhrometm proteriva 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.—Vidensk. IMedd. fra den naturhist. Forening i Kobenhavn, 1909,

p. 172.

Localities.—Colombo Breakwater, Ceylon.—Fourteen specimens.

Port Blair, Andaman Idands.—One fine specimen with forty arms; the

proximal pinnules are much larger and stouter than usual.

Andaman Islands.—Twelve specimens, most of them with thirty, a few witli

forty, arms. This series exhibits great variation in the size of the proximal

pinnules ; so much difference is there between the two extremes that, were it

not for the intergrades, they would certamly be considered as representing differ-

ent species. A rather large specimen with thirty arms 90 mm. long represents

the condition in which the cirri and lower pinnules are remarkably small and

weak, tlie latter especially being unusually slender, with very little difference

between those on the outside and on the inside of the rays, so that it might

almost be taken for a specimen of D. tenera. A forty-armed example, on the

other hand, has remarkably large and stout lower pinnules with the difference

between those on the inside and the outside of the arms exceptionally pro-

nounced. Most of the specimens are quite typical and agree with a very large

series at hand from Singapore, the Philippine Islands, and other places in the

East Indies.
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Fig. 17.

—

Dichronietra protectus.

Lateral view of a specimen with well separated rays.
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Fig. i8.—Dichrometra proieotus.

Lateral view of a specimen with closely appressed rays.
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? India.—Five small and medium-sized specimens.

Other Records.—Fiji ; Zamboanga ; Cebu ; Philippine Islands ; Ovalau ;

Mortlock Island, Carolines ; New Caledonia; Java; Johore Strait, Pulau Ubin

:

Bougainville Island ; New Guinea ; Salawatti : Nam-Zit Island ; Amboina ; Tonga
;

Blanche Bay, New Britain; Poulo Condor, Cochin China ; Hong Kong; Singa-

pore; Batjan: Andaman Islands; Ramesvaram, Gulf of Manaar ; f'eylon ; Red

Sea ; Suez Bay ; Suakim Harbour.

Depth.—Littoral, and down to 12 (? 36) fathoms.

Remarks.—An examination of the type of Carpenter's Antedon brevicu-

rieato, preserved at Leyden, of the type of hXa Antedon cequipinna preserved at

Hamburg, and of the type of his Antedon conjungens
,

preserved in the British

Museum, shows that they are identical with Liitken's Antedon protectus. Chad-

wick's Antedon ohelli was founded on small specimens of this sjiecies.

The specimen of Comatida palmata recorded by Miiller from Zamboanga, which

was collected by M. Hombron on the famous expedition of the " Astrolabe," is in

reality an example of this species, as I discovered upon examining it at the Paris

Museum.

DICHROMETRA LAEVICIRRA.

Antedon laevicirm 1881. P. H. Carpenter, Notes from the Leyden Museum,

vol. 3, p. 189.

Habitat.—Aru Islands.

Remarks.—In the type at Leyden the cirri are XXII, 24, 24, 25, 28 ; there

are thirty-seven arms ; the rays and division series are entirely free laterally,

though close together ; the dorsal pole of the centrodorsal is flat and rather

broad. The eighth-eleventh cirrus segments are very slightly longer than broad
;

the last ten to twelve are rather sharply carinate, in dorsal view showing a

dorsoventrally elongate tubercle. The proximal pinnules resemble those of the

slender pinnuled form of D. protectus ; the second and third segments of the

lower pinnules are slightly carinate. The pinnules on the outer side of the

outer arms of each distichium are, as in D. protectus, considerably larger than

those on the inner side, and on the inner arms. The division series of this

species resemble those of D. protectus ; in fact the whole animal is so much like

the slender pinnuled form of D. lyrotectns that it would not be surprising if they

should turn out to be in reality the same thing.

DICHROMETRA SIMILIS.

Antedon sirnilis 1888. P. H. Carpenter, " Challenger " Reports, vol. 26, Zoology,

p. 235, pi. xlvii, figs. 1-3.

Locality.—Near Kandavu, Fiji.

Depth.— ?

Remarks.—There is very little difference between this species and D. pro-

tectus, and I am inclined to believe that they will turn out to be identical. Bell's
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Antedon moorei (p. 287) is apparently the same thing as this, but is a young speci-

men ; the spines on the cirrus segments are a trifle more conspicuous , and the

animal is all around more slender, as would be expected. In the type of limllis

the cirrus segments are never quite so long as broad, the earlier being longer

than broad in moorei, probably due to the undeveloped condition of the latter.

DICHROMETRA TENERA.

Antedon teiier 1877. LiJTKEN, Cat. Mus. Godeffr., vol. 5, p. 100 (noinen nudum).

Antedon lenera 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. ISO.

—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 66.

Antedon utiiculata Brit. Mus., MS.

Dichrometm tenera IdOd. A.H.Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Bowen, Port Denison, and Port Essington, Queensland : north of

Cape Hillsboro' ; Thursday Island ; Torres Strait ; Samoa: Marshall Islands.

DICHROMETRA PALMATA.

? Caput Medusae Cineremn 1733. Linck, De Stellis Marinis, p. 57, pi. 21, No. 33.

Comatula leucomelas 183^. Leuckart, Zeitschr. fiir organ. Physik, vol 3, Heft

i, pjD. 387, 390 {nomen riuduin).

Alecto palmata 1841. J. MUller, Archiv fiir Naturgesch., Is4l, i, p. 144.

Comatida scita 1862. Dujardin and Hufe, Hist. nat. des zoophytes. Echino-

dermes, p. 208 {nomen nudum).

Gomatula palmata 1869. von Martens, in von der Decken, Reise in Ost-Africa

vol. 3, p. 129.

A ntedonJe plda ISW. Hartlaub, Nachr Ges. Gottingen, Mai 1890. p. 170.

Antedon palmata 1891. Hartlaub, Nova Acta Acad. German., vol. 58, No. 1,

p. 49, pi. 3, fig. 27.

Dichivmctm palmata 190Q. A. H. Clark, Proc. Biol. Soc. ^Vasllington, vol 22,

p. 13.

Localities.—Gwada, Baluchistan.—One small specimen.

Snod Island (12° N . lat., 9S|-° E. long.).—One very small specimen with a

minute parasitic Eulima on the ventral side of one of the arms.

? Celebes.—One specimen.

Other Records.— '' India"; Red Sea; Djeddah; coral reef of Misharif

Island ; between tide marks at Suez ; Muscat : Ceylon ; Java ; Singapore ;
Bou-

gainville Island ; Tonga.

Remarks.—The examples listed above agree well with an example collected

l)y the German steamer " Gazelle" at Bougainville Island (north-west of the

Solomons) and identified by the late P. H. Carpenter. Tliey were compared

directly with Professor Miiller's types, which are in the Berlin Museum.
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DICHROMETRA KLUNZINGERI.

Aniedon, klumim/eri 189I1. Hartlaub, Naclir. Ges. Gottingen, Mai 1890, p. 175.

—1891. Nova Acta Acad. German., vol. 58, No. 1, p. 46, pi. 2, figs. 22, 25.

Dl-hrometm klanzingeri 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 13.

Habitat.—Koseir, Red Sea, Ras-el-Millan, Red Sea.

DICHROMETRA DODERLEINI.

Antedon dodciicini 1900. de Loriol, Rev. Suisse Zool., vol. 8, p. 93, pi. is,

fig. 2, ari.

Habitat.—Kagoshima, Japan.

Depth.—

?

DICHROMETRA STYLIFER.

Antedon stylifer 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. U9.

Habitat.—South-western Japan.

Depth.—84 fathoms.

DICHROMETRA DELICATLSSIMA.

Antedon delkatissima 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32, p. 149.

Habitat.—South-western Japan.

Depth.—84 fathoms.

DICHROMETRA SUBTILIS.

Antedon subtUls 1895. Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4,

p. 144.

Dichrometra .snhtUi.s 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—(Jaspard Strait, between Banka and Billiton.

DICHROM ETRA HELTASTER.

HimerometTd heliunthus 1907. A. H. Clark, Smiths. Miscall. Coll. (Quarterly

Issue), vol. 50, p. 35(5.

Him.eroni.etni helia-sler 1908. A. H. Clark, Bull. Mus. Comp. Zool., vol. 51,

No. 8, p. 242.

DIrhrainetm helht.strr 190U. A. H. Clark. Proo. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Marshall Islands.
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DICHROMETRA OCCULTA.

Antedon occulta 18SS. P. H. Carpentek, "Challenger" Reports, vol. 26,

Zoology, p. 236, pi. xlvii, figs. 1, 2
;

pi. xlix, figs. 3, 4.

Bichrometra occulta 1909. A. H. Clark, Proc. Biul. 8oc. Wasliington, vol. 22,

p. 13.

Habitat.— ? Fiji.

DICHROMETRA GYGES.

Antedon gyges ISi^i. Bell, Rep. Zool. Coll. H.M.8. "Alert," p. 160, pi. xii,

figs. B, B a-b.

Dichrometra gi/ges 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Thursday Island.

Depth.— .3-4 fathoms.

DICHROMETRA REGIN^.

Antedon regino} lS8i. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 160, pi. xii,

figs. A, A a.

Dichrometra regince 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Port Molle, Queensland.

Depth.— 12-20 fathoms.

DICHROMETRA RECALIS.

Antedon regalis 1888. P. H. Carpenter, " Cliallenger " Reports, vol. 26, Zoo-

logy, p. 237, pi. xlvi.

Dichrometra regalis IQ()9. A H.Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Tonga Islands.

DICHROMETRA GRANDIS.

H'untro)n,etra graiulis 19()S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 222.

Dichrometra grandis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Korean (Cho Sen) Straits.

Depth.— 40 fathoms.

DICHROMETRA FLAGELLATA.

Alecto flagellata 1841. J. MUller, Arehiv fiir N turgesch., 1841, i,p. 145.

Alecto elongala 1841. J. MItller, Arehiv fiir Naturgesch., 1841, i, p. 146.
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Antedon jmlcher LOtken, MS.— 1891. Hartlaub, Nova Acta Acad. German.,
vol. , No. 1, p. 73.

Dichrometra flagellata 1909. A. H. Claek, Proc. Biol. Soc. Washington, vol. 22
p. 13.

Habitat.—New Guinea ; Amboiiia
; Singapore ; Pulau Ubin, Singapore

;

Pelew Islands ; ? Madagascar ; ? Zanzibar.

Remarks.—In the type of Alecto flagellata, preserved at Leyden, the dorsal

pole of the centrodorsal is concave ; the cirrus spines are very small tubercles
;

the cirrus segments number 24, 25, 28 and 30.

There are thirty-nine arms, the extra IIIBr series being external. The divi-

sion series and first six or eight brachials are in close apposition and are sharply

flattened laterally.

Pi is very small and short ; P.;, is large, over twice as long as P,, of the same

character as P-, in D. protectus ; the component segments are slightly longer than

broad; Pj is slightly longer and larger than P.^; P^ is about the size of P, ; P^^ is

somewhat smaller than P^; the following pinnules are small and weak. The en-

larged lower pinnules are strongly curved outward and backward ; they stand

out very prominently through their large size, the middle and outer pinnules

being especially short. The centrodorsal is rather large. The cirri number XL.

The type of Alecto elongata, also at Leyden, has about twenty very long and

slender arms; the cirri are XXIV, 25; there are six IIBr series and four IIIBr 2

(external) series. The longest cirrus segments are about one third longer than

broad ; the ninth or tenth and following bear small but prominent dorsal spines

The synarthrial tubercles are sUghtly prominent, and the basal portion of the

arms is rugose as in Z). protectus. The rays and division series are not in lateral

contact, though they have tolerably straight sides. The IBr, are entirely united

laterally, but the axillaries are free. There are no lateral processes as seen in

Stephanometra. Pg has from twenty to twenty-two segments ; P, is small and

weak'; P.^ is nearly twice as long as P,, and P„ is still longer. P^ is nearly as

long and large as P,,, intermediate between Pj and P.., ; P^ is much shorter: the

following pinnules are small and weak.

The proximal pinnules as a whole resemble those of D. flagellata, but are

slightly less stiffened and more flexible, and more flagellate distally—at any rate

than in large specimens of flagellata like the type. There is no essential difference

between the type specimens of flagellata and elongata that cannot be perfectly

well accounted for by the difference in size of the two animals, and the two

appear undoubtedly to represent the same species.

DICHROMETRA BIMACULATA.

Antedon himaculata 1881. P. H. Carpenter, Note« from the Leyden Museum,

vol. 3, p. 186.
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Dirhrometra hiinanilata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

Habitat.—Amboina.

DICHROMETRA ARTICULATA.

Cottiatuhi (Ah-cio) (trtindata 1S49. J. MtJLLER, Abhandl. d. k. preuss. Akad. d.

Wiss., 1847, p. 263.

Cnmatiilii- po]ya<i/i/ls (part) 1862. Dujardin and Hupi^., Hist. nat. des zoophytes.

Echinodermes, p. 208 {vomen nudum).

Dichrometra articulaia 1909. A. H. Clark, Proc. Biol. 8oc. Washington, vol. 22,

p. 13.

Habitat.—Moluccas ; Port Molle. Queensland.

Depth.—Littoral, and down to 20 fathoms.

Remarks —The cirri of the type, which is in the Paris Museum, are XVII.

32, 33, 34, 36, 34 mm. long; dorsal spines are developed from the eleventh or

thirteenth segment onward; these are rather short, though pro7iiinent; the

longest cirrus segments are about one third longer than broad.

Tliere are thirty-eight arms 105 mm. long, two I IIBr series being missing;

the division series resemble those of Selevemetra finschii, and ai"e in close lateral

contact by their rather broadly extended lateral edges. The radials are barely

visible.

The proximal jjinnules are remarkable for their great length, tliough tliey

are very slender and Hagellate, like P, in Po7i.tiom.etra andersoiii.

Pi is very delicate, but long, and flagellate distally ; P.^ is half again as long

as P| and proportionately stouter basally ; it is nearly as long as P.^ ; Pg is the

longest pinnule on the arm, 21 mm. long, but not greatly longer than P.^; it has

twenty-six segments, which become squarisli on the third and then gradually

elongate, being nearly or quite twice as long as broad distally. P^ is about as

long as P|, or slightly longer, and about as stout basally; P^ is not much more

than one half as long as P.^, and is much weaker : P^ is smaller than P, : the

following pinnules are like P^, and are very short.

DICHROMETRA sp.

Dichrom.etra sp. 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 27.

Habitat.—Madagascar ; Zanzibar.

Depth.—Littoral, and down to 30 meters.

DICHROMETRA sp.

Dichrometra sp. 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 27.

Habitat.—Zanzibar.



A. H. CLARK : THE CRINOinS OF THE INDIAN OCEAN. 153

Family COLOBOMETRIDiE.

Colobomefridif 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 640.—

Vidensk. Merld. fra den naturhist. Forening i Kobenhavn, 1909, p. 174.

Genus CENOMETRA.

Cenometra 1909. A. H. Clark. Proc. Biol. Sec. Washintrton, vol. 22, p. 8

(Himerometi'a unicornis A. H. Clark, 190S).

CENOMETRA UNICORNIS.

Himeroinetm uniconus 1908. A. H. Clark. Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2. p. 216.

Cenometra unirornis 1909. A. H. Clark, Proc. Biol. Soc. Washincrton. vol. 22,

p. 8.

Habitat.—Philippine Islands.

Depth.— 12-29 fathoms.

CENOMETRA DELICATA.

Cenometra delicata 1909. A. H. Clark, Proc. U. S. Nat. Mils., vol, 36, p. .398,

Habitat.—Philippine Islands.

Depth.— 18-23 fathoms.

CENOMETRA ABBOTTI.

Antedon abhotti 1907. A H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 148.

Cenometra abbotti 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 8.

Habitat.—China Sea.

CENOMETRA BELLA.

Antedon bella 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 174.— 1891.

Nova Acta Acad. German., vol. 58, No. 1, p. 43, pi. 2, figs. 23, 26.

Cenometra bella 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, P- 8.

Habitat.—Noordwachter Eiland (North Watcher Island), Gulf of Tonkin
;

Philippine Islands.

Depth.—Littoral, and down to 30 fathoms.

CENOMETRA BRUNNEA.

Antedon bella var. brnnnea 1891. Hartlaub, Nova Acta Acad. German., vol. 58,

No. 1, p. 44.

Cenometra brunnea 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 8.

Habitat.—Amboina.
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CENOMETRA INSUETA.

Cenometra insnetn 1909. A. H. Clark, Proc. Biol. Soc. Wasliington, vol. 22,

p. 146.

Description.—With the arm and pinnule struetui'e of the following, and the

same slenderness of build, this form has the paired dorsal tubercles of the cirri

situated with their apices much further apart, about two thirds of the transverse

diameter of the dorsal surface of the segments instead of less than one half.

Locality.—Arrakan Coast, Burma.—One specimen with twenty-eight arms,

badly broken.

CENOMETRA HERDMANI.

Antedon bella 1904. Chadwick, in Herdman, Report Ceylon Pearl Oyster

Fisheries, Supplementary Report xi, p. 155.

Antedon bella var. brunnea 1904. Chadwick, T. c, p. 155.

Cenometra, herdmani 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 145.

^SS^^'

b
Fig. 19.

—

Cenometra insiieta.

(a) Lateral view of a cirrus.

(6) Dorsal view of a cirrus.

Description.—This species resembles C. unicornis in general appearance,

but is more slender, especially the cirri. It may at once be distinguished from

all the other species of the genus by the paired dorsal tubercles on the cirrus

segments which are small and situated very close together, and by the shortness

and comparative slenderness of P.^, which is very slightly, when at all, longer than

Pi ; P.J also has comparatively few segments, these numbering less than twenty.

The colour in spirits is flesh colour, the cirri and P, dull straw yellow, with a

greyish wash on the disk which extends more or less over the division series ; or,

deep purple evenly studded with small round black spots, the cirri yellow-brown ;

or, flesh colour with purple bands on the arras.

Localities.—Ganjam Coast, Madras Presidenrtj (Type Locality) : 12 fathoms.

—Four specimens.

Ganjam Coast ; 24-30 fathoms.—One specimen.

Other Record.—Ceylon.

Depth.—7i-ll| (? 36) fathoms.
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Fig. 20.

—

Cenometra hetdmani.

Lateral view of the type.
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CENOMETRA CORNUTA.

Antedon tip. "near luacroiieina'' 1S94. Bell, I'. Z. S., 1894, p. 394.

Cenometra cormda 1911. A. H. Clark, Memoirs of the Australian Museum.

Habitat.—Adele Island . North Australia ; north-western Australia.

CENOMETRA EMENDATRIX.

Aidedon eimwkUrix 1892. Bell, Ann. and Mag. Nat. Hist. (6^, vol. 9, p. 428

pi. xviii.

Cenometra eimndatrix 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 8.— 1911. Proc. U.S. Nat. Mus., vol. 40, p. 2S.

Antedon spicata?? I90d. Bell, Trans. Limi. 8oc. (Zoijl.) (2), vol. 13, part 1,

p. 20.

b
Fig. 21.— Cenomctia herdmani-

(a) Lateral view of a cirrus.

(6) Dorsal view of a cirrus.

Habitat.—Mauritius ; Seychelles.

Depth.—Littoral, and down to 39 fathoms.

Genus CYLLOMETRA.

Ci/llometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 356 (Antedon manca P. H. Carpenter, 1888).

CYLLOMETRA MANCA.

Antedon sp. 1881. P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4, p. 5.

Antedon manca ISSS. P. H. Carpenter, "Challenger" Reports, vol.26, Zoo-

logy, p. 226, pi. xliv, figs. 2, 3.

Cyllomelra manca 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 357.

Habitat.—Ki and Philippine Islands.

Depth.—80-140 fathoms.
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CYLLOMETRA SOLUTA

.

157

Gyllometra soluta 1909. A. H. Clark, Proc. Biol. Soc. Washington vol 22
p. 146.

-
. • ,

Description.—Centroclor.sal thin .li.scoidal, the bare polar area 2 mm. in
diameter.

Pig. 22.

—

Cyllometra soluta.

Lateral view of the type.

Cirri XVI, 2I-2S, 11 mm. to i:$ mm. long, the fourth or fifth and following

segments subequal
,
about as long as broad ; third or fourth and following seg-

ments with produced distal ends, wliicii soon transform into prominent paired
dorsal spines, becoming single median dor.sal spines on the terminal five or six.

Ray and arm structure as in C. mama and C. albopurjmrca.
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Fourteen to eighteen arms 55 mm. long.

Pa absent; P, small and very slender, 3 mm. long, with about twelve seg-

ments; P.^ the largest and the longest on the arm, 11 mm. long with seventeen

segments, the first not so long as broad, the third twice as long as broad, the

remainder about three times as long as broad ; the pinnule is much more slender

than the corresponding pinnule in the other species of the genus, and is nearly

smooth, the distal edges of the segments in the terminal portion projecting only

very slightly ; P^ 7 mm. long, similar to P.^ but very slender, the segments dis-

tally proportionately somewhat longer ; following pinnules more slender still

,

about 5 mm. long with fifteen segments, and flexible, gradually decreasing in

length to 4 mm. and increasing again to S mm. distally.

The colour in spirits is flesh colour, with a few narrow bands dorsally and

large blotches ventrally of purple.

Localities.—Straits of Ormuz, at the entrance to the Persian Gulf (26° 22' N.

lat. ,
56° 10' 00" E. long.); 48-49 fathoms; mud (Type Locality).—One speci-

men with fourteen arms.

? Kurrachi.—Two specimens, one with sixteen, the other with eighteen

arms.

CYLLOMETRA ALBOPURPUREA.

Cyllometra albopiirpurea 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 2.39.

Habitat.—Liu Kiu Islands and southern Japan.

Depth.—8-100 fathoms.

CYLLOMETRA DISCIFORMIS.

Antedon disciformis 1888. P. H. Carpenter, " Challenger " Reports, vol. 26,

Zoology, p. 228, pi. iv, figs. 2 a-d ; pi. xxxix, fig. 4.

Habitat.—Philippine Islands.

Depth.—Littoral, and down to 58 fathoms.

CYLLOMETRA ANOMALA.

Cyllometra anomala 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 225.

Habitat.—Southern Japan.

CYLLOMETRA CLAR/E.

Antexlon clara> 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 174.

—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 41, pi. 2, fig. 19.

Habitat.—Amboina.
Genus DECAMETRA.

Decameira 1911. A. H. Clakk, Proc. U. S. Nat. Mus., vol. 40, p. 31 (Antedon
informis P. H. Carpenter, 1888).
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DECAMETRA TAPROBANES.

Antedon ? laevissima (psirt) 1902. Bell
, in Gardiner, Fauna and Geography of

the Maldive and Laccadive Archipelagoes, vol. 1, part 3, p. 224.

Gyllometra taprobanes 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 841.

Fig. 23.

—

Decametra taprobanen

Lateral view of the type.
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Description.—Centrodorsal thin, discoidal, the hare polar area flat, 2 mm.

to 3 mm. in diametei' ; cirrus sockets arranged in a single slightly irregular crowd-

ed marginal row.

Cirri XX-XXI, :2r)-2!», 12 mm. or 1:5 mm. long: first segment short, tlie next

about two and one Jialf times as broad as long, the following slowly increasing in

length to the fifth or sixth, which is twice as broafl as long, and the tentli or

twelfth, which is half again as broad as long, and still further increasing, so that

the antepenultimate and one or two of the preceding segments are about as long

as broad ; fifth to seventh and succeeding segments with the distal dorsal edge prom-

inent, forming a low transverse ridge which slowly moves anteriorly, attaining a

median position on about the twelfth, and gradually narrows distally, becoming

reduced to a small median tubercle on the last twelve ; opposing spine prominent

,

rather slender, median, equal in height to about one half the diameter of the

penultimate segment ; terminal claw slightly longer than the penultimate seg-

ment, moderately slender and moderately curved, rather more so proximally than

distally.

Radials projecting very slightly beyond the centrodorsal, slightly separated

distally; FRr, oblong or slightly trapezoidal, four times as broad as long; IBr,

broadly pentagonal, twice as broad as long; synarthrial tubercles moderately

developed.

Ten arms about so mm. long, resembling those of D. stiideri : distal ends of

the brachials very slightly if at all produced.

Pa absent ; P^ 4-5 mm. long, small and slender, with about fourteen seg-

ments, the first short, the second slightly longer, the third squarish, those in the

distal portion being half again as long as broad; P, s mm. long, stouter and

stiffer than P, though not especially enlarged, with fifteen to seventeen segments,

the first short, the second and third squarish, the remainder one third to one

half again as long as broad, becoming again somewhat shorter at the extreme

tip; the segments in the distal half have slightly enlarged distal ends ; P.. 6 mm.

long, less stout than P,, but similar to it, with fourteen segments; P^ 5 mm.

lon», slightly less stout than P.,, but similar, with twelve segments; P, and

following pinnules 4 mm. long, about as stout as P.j, but not stiffened, with

twelve segments, tlie third squarish, the remainder longer than broad, becoming

half again as long as liroad in the distal half ; the distal ends of the component

segments are slightly everted and spinous ; distal pinnules slender with smooth

segments, 7 mm. long.

The colour in spirits is violet, the cirri and a few small blotches on the arms

and pinnules, the synarthrial tubercles, and a median line on the arm bases, yel-

low ;
or, brownish yellow narrowly banded with purple.

Localities.—Off Colombo Light House, Ceylon: ;2fiJ fathoms (Type Local-

ity).—Six specimens.

South of Ceylon (i\° 6-5' N. lat., 81° 23' E. long.); 32 fathoms.—One large

specimen.
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'f. India.—One specimen.

Other Records.— Fadiffolu, Muhlos, :Malclives ; :\Iuhlos, Maldives.

DECAMETRA ARABICA sp. nov.

Antedon carinata Brit. Mus., MS.

Description.—Cirri XIX. 26-27, 13 mm. long, slender, the earlier segments

about twice as broad as long, the terminal about as long as broad ; small paired

dorsal spines are developed from the ninth or tenth segment onward.

The ten arms are 110 mm. long, resembling those of D. taprobanes.

P absent; P, very small and weak, 4-5 mm. long; P.^ 9 mm. long with

fifteen segments, most of which are twice as long as broad, with produced and
spinous distal angles, suggesting the condition found in Oligometra serripimia ; the

pinnule is comparatively slender, though stiff, and tapers evenly to the tip ; P
is similar, but shorter, 6 mm. to 7 mm. long ; P^ is 4-5 mm. long; Pj is similar,

but shorter
:
the following pinnules are small and weak ; the distal pinnules are

n'5 ram. long.

The colour in spirits is yellow, narrowly but frequently banded with purple,

the cirri purplish; or, blotched purple and yellow.

Habitat.^Muscat; 1 have examined sixteen specimens of this species in

the British Museum.

DECAMETRA ALAUD^.

Decametra alaudcp 1911. A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, p. 33.

Habitat.—Cargados Carajos.

Depth.— 30 fathoms.

DECAMETRA MOLLIS.

Ci/llowetrn mollis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, ]i 7(i.

Description.—Centrodorsal discoidal, thin, the polar area flat, 2 mm. in

diameter ;
cirrus sockets arranged in one and a more or less partial second crowded

marginal row.

Cirri XX, 20-22, 10 mm. long; first segment short, second and third about

twice as broad as long, the remainder very slightly broader than long, becoming

almost squarish in the terminal five or six ; second and following segments with

the distal dorsal edge produced and finely spinous, this projection progressively

narrowing distally, at the same time very slowly moving to a more proximal

position, after about the eighth becoming a pair of small subterminal tubercles,

which on the last five to seven segments give place to small median tubercles

:

opposing spine much larger than the spines on the preceding segments, triangular,

the apex terminal to nearly median, in height reaching to one half or rather moie

of the diameter of the penultimate segment ; terminal claw very slightly longer

than the penultimate segment, moderately stout and moderately curved basally,

becoming more slender and less curved distally.
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Radials about even with the edge of the centrodorsal ; IBr, oblong, about

three times as broad as long, not in contact basally ; IBr, pentagonal, about twice

as broad as long, the lateral edges about half as long as those of the IBr, , making

Fig. 24.

—

Decamelra mollis.

I,ateral view of the type.

with them a very obtuse angle; IBr series and lower brachials with a slightly

indicated rounded median carination.

Ten arms 6.5 mm. long; first two bracliials approximately equal, wedge-
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shaped, about twice as broad as their exterior length; third and fourth (syzygial

pair) oblong or slightly longer interiorly than exteriorly, once and one half times

to twice as broad as long ; next four or five brachials oblong, about three times

as broad as long, then becoming very obliquely wedge-shaped, almost triangular,

half again as broad as long, in the distal portion of the arm less obliquely wedge-

shaped and somewhat longer, and in the terminal portion longer than broad.

Syzygies occur between the third and fourth brachials, again between the ninth

and tenth and fourteenth and fifteenth, and distally at intervals of from four to

eight (usually six or seven) oblique muscular articulations. The second syzygy

is occasionally between the fifth and sixth brachials, and the third may be as far

out as between the sixteenth and seventeenth.

P absent; P, small and weak, 4 mm. long with fourteen segments, the first

.short, the second squarish, the following gradually increasing in length, becoming

twice as long as broad distally ; the segments in the distal third liave the edges

armed with fine spines ; P^ 13 mm. long, stouter than P, , though of the same propor-

tions, with seventeen segments, which become squarish on the third and twice

as long as broad terminally ; second and following with a few spines on the distal

edge; P^ 6 mm. long, basally as stout as P^ but not tapering so rapidly, and

therefore less delicate distally, with fifteen segments, the distal elongated ; P^

4 mm. long, not so delicate as P,, with ten segments ; P, 3 mm. long; following

pinnules increasing slowly in length, the distal pinnules being 7 mm. long, slender,

with elongated segments.

The colour in spirits is brown, the perisome darker.

Localities.— ? Kurrachi.—The type.

KuRRACHi.—Six specimens.

REM.4RKS.—In the British Museum I found six specimens of this species from

Kurrachi; the cirri are XII-XV, 20-23, 10 mm. long; the dorsal processes on the

cirrus segments, as in the type, are very small; most of the cirrus segments are

about twice as bjoad as long. P, has about thirteen segments, and resembles

P., but is sliorter and correspondingly more slender; P, is the largest, but is

slender ; most of its segments are about twice as long as broad or even longer

;

the segments number about fourteen ; those in the outer half have projecting

outer corners ; P^ is about like P, ; P^ is shorter, and P^ is shorter .still ; sometimes

P is considerably shorter than P.^ or than P^. The arms are 65 mm. long.

DECAMETRA MODICA.

Decametra modica 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 32.

Habitat.—Bagamoyo, German East Africa.

DECAMETRA MOBIUST.

? Antedon latvissima (part) 1902. Bell, in Gardiner, Fauna and Geography of

the Maldive and Laccadive Archipelagoes, vol. 1, part 3, p. 224.
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Dccametra 7n6hiusi 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. .'il .

Habit.\t.^Mauritius : Muhlo.s, Maldives ; Fadilfnlu, Maldives.

DECAMETRA TIGRINA.

Anitdon tiyriiui 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. U7

Habitat.—Southern Japan.

DECAMETRA STUDKRl.

Oligoinetra studerl 1909. A. H. Clark, Proc. Biol. Hoc. Washington, vol. 22,

pp. 41, 88.

Habitat.—Du-k Hartog Island, Western Australia.

Depth.—7 fathoms.

DECAMETRA INFORMIS.

AntedoH infonnis IS8S. P. H. C.\rpentee, "Challeus;er" Repirts, vol. 26, Zoo-

logy, p. 205, pi. .xxxiii, fig. :{.

Habitat.—Philippine Islands : Singapore.

Depth.—Littoral, and down to 23 fathoms.

DECAMETRA sp.

Cillloimtra sp. 1909. A. H. Clark, ZooI. Anzeiger, vol. 34, No. 11-12, p. 368.

The German ship "Gazelle" dredged in the southern Indian Ocean (exact

locality and depth not recorded) a small mutilated individual of some species of

Decametra.

Genus COLOBO.METRA.

ColohiJDKtni 1909. .\. H. Clauk, Proc. Biol. Soc. Washington, vol. 22, p. 5

(Antedon perspinosa P. H. Carpenter, 1881).

COJ.OHOMETRA PERSPINOSA.

Antedon purs p'uioaa 1S81. P. H. Carpenter, Notes from the Leyden 3Ius(mm,

vol. 3. p. 178.

Antedon insiqnis 1882. Bell, P. Z. S., 1S82, p. 534.

Antedon loveni 1884. Bell, Report Zool. Coll. H.M.S. " Alert," |). 158, [)1. x,

figs. B, C a-e (not A a-e as given in the reference to the plate).

C'ifllometm belli 1907. A. H Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol.

50, p. 357.

Colobomrlni perspinosa 1909. \. H. Clark, Proc. Biol. Soc. Washington, vol.22,

p. (i.

Habitat.—Island of Jobie, near New Guinea; Amboina ; Port Denison,

Queensland ; Port Jackson.
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Remarks.—In the type, which T examined at Leyden, the cirri are XIII, 53,

55, 56, 57, 58 and 59, long, and comparatively slender, 47 mm. long, tapering

slightly in the distal half ; tlie longer proximal segments are slightly (about one
third) longer than broad. P„ is absent. The IBr, is three times as broad as long

;

the [Br^ is twice as broad as long; both these segments are comparatively short.

The synarthrial tubercles are small, but well marked, with the proximal half (on

the IBr,) more or less spinous. P, is slightly stiffened, about two thirds the

length of Pj, with about fifteen segments which become squarish on the third and
distally three times as long as broad. P, is enlarged and greatly stiffened. P, is

slightly larger than P^, but similar to it. The following pinnules to P, or P^ are

similar, but slowly decrease in length and thickness ; the following are only

slightly stiffened. The distal pinnules are very long and slender with about twenty-

seven segments. The proximal pinnules are comparatively slender, not so stout

as those of 0. vepretum; the cirri are also less stout than those of that species.

Pi is rather strongly prismatic , and the following pinnules are prismatic for a

diminishing distance basally. The arms are 1-tO mm. long.

Another specimen at Leyden, from Amboina, i.s exactly like the type; the

cirri are XII, 56-65, like those of the type.

The comparative slenderness of the proximal pinnules of this species, and the

stiffness of P, , which has elongated segments , appear to separate this form sharph'

from G. vepretum and to place it in the diadema group of species.

COLOBOMETRA DIADEMA.

Colobometru iliadcina l!»l(i. A. H. Clark, Proc. Biol. Soc. Washington, vol. 23,

p. 7.

Habitat.—^Ugi, Solomon Islands.

COLOBOMETRA VEPRETUM.

Antedon perspinosa 1891. Hartlaub, Nova Acta Acad. German., vol. 58, No. 1^

p. 85 (part), pi. 5, fig. 54.

Colobometm vcprctntn 191)9. A. H. (Jlark, Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 174.

Habit.\t.—Amboina ; Singapore.

COLOBOMETRA SUAVIS.

Ci/llometm saavis 1908. A. H. Clark, Smiths. :\Iiscell. Coll. (Quarterly Issue),

vol. 25, part 2, p. 220.

Colobometra suavis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 8.

H.4BITAT.—Philijjpine Islands.

Depth.—20-23 fathoms.
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COLOBOMETRA DISCOLOR.

Colobometra discolor 1909. A. H. Glabk, Proc. U. S. Nat. Mus., vol. 36, p. <>-t<'.

Description.—Cirri XVIII-XXII, 29-40 (usually about 35), 25 mm. to 30

mm. long, slender, resembling those of C. perspinosa, but with the distal ends of

the segments not so strongly spinous.

Radials projecting slightly beyond the edge of the centrodorsal ; IBr,

oblong, slightly over twice as broad as long, the ventrolateral edges slightly pro-

duced into a thin border by which they are in apposition ; IBr^ broadly pentago-

nal, .twice as broad as long, the lateral edges somewhat more than half the length

of those of the IBr,, making with them a straight hne, and with the same
ventrolateral projection; a slight constriction is usually present just below

the lateral angles.

Ten arms SO mm. long, resembling in general those of C. suavis!.

Pa absent ; P, ()-5 mm. long, small, tapering rapidly to a slender and delicate

tip^ with fifteen or sixteen segments ; first segment twice as broad as long,

second somewhat longer, third about as long as broad, the fourth similar, the

following very gradually increasing in length to about half again as long as

broad, and becoming squarish again in the terminal four or five; P.^ 15 mm. long,

moderately stout and very stiff and spine-like, with about twenty segments, the

first about twice as broad as long, the second slightly longer, the third nearly

half again as long as broad, the remainder about twice as long as broad ; begin-

ning on the second segment there is a faintly indicated broadly rounded keel

running along the middle of the outer side, as on P, ; on the third and following-

segments the distal dorsal edge projects in the line of this keel in a narrow fringe

of spines which broadens on succeeding .segments, the spines at the same time

becoming longer, and is supplemented by additiona 1 spines on the ventrolateral

angles of the segments; P.^ similar to P^, usually about 1 mm. shorter; P^

10 mm. long, resembhng P, and P, though not quite so stiff, with fifteen segments
;

P^ and following pinnules very slowly decreasing in length and stiffness, at the

same time becoming more slender, with the spines on the distal ends of the seg-

ments less and less pronounced
; P^, is s mm. long and P,, is 7 nun. long, each

with fifteen segments; from this point the pinnules very gradually increase to 10

mm. distally, the distal pinnules being slender, comparatively little stiffened,

with from twenty to twenty-two segments whicli have moderately everted ends

armed with fine spines ; the distal pinnules are somewhat compressed laterally.

The colour in spirits is purple, the arms thickly covered with yellow spots,

the cirri with occasional narrow yellow bands, the proximal pinnules mainly
yellow

;
or, purple, the cirri and proximal pinnules yellow.

Localities.—iVear Coco Island (14° 04 ' 30" N. lat., 9.3° 51' 00" K. long.)
;

41 fathoms (Type Locality).—Four specimens.

Off noiiJi-eastern Ceylon (S° 51' .30" N. lat., Sl° 11' 52" E. long.); I'S fathoms.

—Three specimens.
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Fig. z^.— Colobometra discolor.

lyateral view of the type.



168 ECHINODERMA OF THE INDIAN MlTSEUM, PART Vn.

Port Blair , Andaman Islands.—One specimen.

Other Record.—Philippine Islands.

Depth.—28-58 fathoms.

COLOBOMETRA CHADWICKI.

Antedon serripinna 1008. Chadwick, Journ. Linn. See. (Zool.), vol. 31. p. 44.

Colobowefra cliadwicki 1911. A. H. Clark. Proc. U. S. Nat. Mus., vol. 40, p. 'MX

Habitat.—Suez.

Depth.— 10 fathoms.

Genus OLIGOMETRA.

Olicjometra 1908. A.H.Clark, Proc. Biol. Soc. Washington, vol. 21, p. 12(i

(Antedon serripinna P. H. Carpenter, 1881).

OLIGOMETRA GRACILICIRRA.

Oligometra gracilicirra 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 221.

Locality.—Andaman Islands.—Eive specimens: one of these, in a fairly

good state of preservation, has arms ap])roximately 50 mm. long, the cirri being

XV, 30-31, 12 mm. long; the segments of the lower pinnules have exceedingly

spiny distal ends, this character becoming gradually less marked and disappear-

ing at about the tenth pair ; the first and following cirrus segments have the dis-

tal dorsal edge everted, this eversion gradually becoming higher and narrower,

and transforming into a long spine after the seventh. The colour is white, the

IBr series and arms with a lateral purple line which fades away distally on the

arms; each cirrus segment has a narrow central purple band. This specimen,

when placed side by side with the type, showed no differences. Three of the

others resemble it. The remaining one is deep violet in colour, the cirri yellow

with the usual purple bands on each segment. The proximal pinnules are not so

spiny as usual, and P^ has about twelve segments instead of nine.

Other Record.—Tawi Tawi group, Philippine Archipelago.

Depth.— 49 fathoms.

OLIGOMETRA GRACILICIRRA var. ORNATA.

Oligometra gracilicirra var. orvata 1911. A. H. Clark, Proc. V. S. Nat. Mus., vol.

39, p. 544.

Habitat.—-Philippine Islands.

Depth.— 44 fathoms.

OLIGOMETRA IMBRICATA.

Antedon cupuliferus var. LUtken, MS.

Oligometra imbricata 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21

p. 228,
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Localities.—Ganjam Coast, Madras Presidency; 24-30 jathnms. Two
ipeciraens; the lower pinnules are strongly serrate.

1 India.—One typical specimen.

Other Record.— ? Tranqnebar.

Pig. 26.

—

Oligometra gyacilicirra.

Lateral view of a tjfpical specimen.

OLfOOMETRA SERRTPINNA.

Intedoji serripinna 1881. P. H. Carpenter, Notes from the Leyden .Museum,

vol. 3, p. 182.— 1891. Hartlaub, Nova Acta Acad. Herman., vol. 58
No 1, p. 82.
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Antedon cupulifeni (Liitken, MS.) 1891. FEartlaub, Nova Acta Acad. German.,

vol. 58, No. 1, p. 82.

Antedon carinata 1S94. Bell, P. Z. S., 1894, p, :}9().

OVifjometra serripinna 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

Fig. 27.

—

Oligometra imbricata.

Lateral view of a typical specimen.

p. 126.— 1909. Vidensk. Medd. fra den naturhist. Forening i Kobenhavn,

1909, p. 179.

Oligometra pulchella 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol.21,

p. 226.
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Localities.—Pedro Shoal (north of the Laccadives).—One large specimen,

with cirri XVI, 21-23.

Off northeastern Ceylon (6° 01' N. lat., 81° 16' E. long.); 34 fathoms.—Seven

medium-sized and small specimens.

Off Pari (Rocky Bank) ; 10 fathoms.—Three specimens.

Onefnile east of the Terribles ; 13 fathoms.—Five specimens.

Fig. 28.

—

Oligometra seyripinna.

Lateral view of a typical specimen.

Tivo and one half miles southeast of Santapillay light-house; 7-S fathoms.

—Three specimens; one of these has the processes on the lower pinnules more

pronounced than usual, and the synarthrial tubercles prominent.

Off the Ganjam Coast (Madras Presidency) ;
15-25 /a/^om.s.—Eight speci-

mens ; one of these is peculiar in having P, similar to. and nearly as large as, P.j,

which last is somewhat smaller than usual.
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0§ the Ganjam Coast; S-ld fathoms.—vSeven s|tocimens.

Arrakan Coast, Burma.—Two specimens.

Snod Island. Mergul Archipelayo (12^ N. lat. , 98^° K. lont;.).—Three

specimens.

Other Rkcords.—Tonga Islands; I'liilippinr Islmnls; M;i,cclesfield Bank;

iSingapore; Andai , New Guinea ; Ceylon.

Depth.—Littoral, and down to 32 ('? 4(i) fathoms.

Remarks.—When I was studying the crinoid collections belonging to tlie

Zoological Museum at Copenhagen I was unable to identify a pretty little species

of Oligometra from Singapore which was abundantly represented tlierein with any

species previously known, and [ therefore desci-ibed it as new under the name of

Oligoiaetra pnlchella, believing that the strongly rounded laterally flattened pro-

duction of the distal dorsal ends of the segments of the more or less styliform

lower pinnules amply served to distinguish it from 0. serripiiuiu, in which tlie

production of the distal ends of the pinnule segments is sharp. Tlie collections

of the Indian Museum contained thirty specimens resembling my 0. pidrheUa

from Singapore, except that the production of the pinnule segments is sharp. I

accordingly described tl\e supposed now form in MS. as Oligometra concinna.

Upon reviewing the subject more carefully, I found that tliis was at best only an

average difference, and that no definite line between 0. pnlchella and 0. concinna

could be drawn , and, further, that neither appeared to be separable from 0.

serripinna, as redescribed by Hartlaub in ls<)l. It has seemed advisable there-

fore to relegate botii Oligometra pulc/wlla and Oligometra euncinna to the syno-

nymy of Oligometra serri^mrea, especially in view of the usually abundant differences

by which the species of Oligometra are distinguished inter ,se.

A detailed description of typical Indian specimens may be of interest for

comparison with the form from Singapore which I called pulchella; the description

is based mainly upon an example from Puri, but is comprehensive enough to include

all the specimens except that from the Pedro Shoal, which has slightly more

numerous cirrus segments. The specimen from the lied Sea, which 1 examined

in the British Museum, and which was collected by the cable repair ship

" Electra" in 2o fathoms, represents an apparently well-marked variety which I

have called eleclrce, characterized by being exceptionally oi-nate, with extrava-

gantly developed processes on the proximal pinnules.

Oligometra concinna.—Centrodorsal thin discoidal, tiie bare polar area flat,

2 ram. in diameter; cirrus sockets arranged in a single closely ciowded, but fairly

regular, marginal roM-.

Cirri rather slender, proportionately short, XIll-XVTl, 19-21, s mm. long;

first segment very short, the following slowly increasing in length to the seventh

or eighth A\hich, with the remainfler, is as long as to half again as long as broad ;

proximal segments abruptly flattened ventrally ; on the fourth or fifth the distal

dorsal edge is slightly prominent, forming a low finely serrate transverse ridge

across the end of the segment; on the succeeding segments this ridge increases in
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height and moves anteriorly, on the twelfth and following Ijeing median in posi-

tion ; distally the ridge very gradually narrows, becoming finally, on the ante-

penultimate, reduced to a sharp median tubercle; opjiosing spine much larger

than the spine on the preceding segment, sharp, arising from the entire dorsal

surface of the penultimate segment, the apex median in position , equal to about

the distal diameter of the penultimate segment in height ; terminal claw longer

than the penultimate segment, stout, more strongly curved proximally than

distally.

Radials even with the edge of the centrodorsal , diverging slightly distally

lEr, short, oblong, about four times as broad as long, not united basally; IBr^

almost triangular, the lateral edges only half as long as those of the IBr^ twice

as broad as long; synarthrial tubercles small, but prominent.

Ten arms about 80 mm. long, moderately slender: first brachial wedge-

shaped, about twice as broad distally as the exterior length, interiorly united for

the proximal two thirds, the interior edges widely flaring apart in the distal third ;

second brachial about the same size , irregularly quadrate ; third and fourtli

brachials (syzygial pair) slightly longer interiorly than exteriorly, twice as broad

as the interior length ; next four brachials oblong or slightly wedge-shaped, about

three and one half times as broad as long, then becoming triangular, about twice

as broad as long, and after the middle of the arm wedge-shaped, twice as broad

as long, and in the terminal portion wedge-shaped, about as long as broad.

From the ninth or tenth onward the brachials have rather prominently overlap-

ping finely spinous distal ends which very gradually die away in tlie distal third

of the arm. Syzygies occur between the third and fourtli brachials, again

between the thirteenth and fourteenth to fifteenth and sixteentli (with sometimes

an extra one between the fifth and sixth to ninth and tenth) and distally at

intervals of from four to six (usually five) oblique muscular articulations.

P, small and weak, 4"5 mm. to .5(1 mm. long with seventeen segments, the

first small, irregularly quadrate, the second wedge-shaped, twice as broad as the

proximal (greater) length, the third half again as broad as long, tlie following

gradually increasing to the sixth which with the remainder, is about as long as

broad ; from the third segment onward a dorsal ridge begins to develop along the

median external line of the pinnule, after the seventh becoming a high carina-

tion ; the eighth and following segments bear prominent processes on the distal

border on the line of this carination, triangular in shape, the apex terminal,

arising from the whole exterior line of carination , the distal height being equal to

about one half the diameter of the segment: P,^ U) mm. to 12 mm. long, much
stouter than P, (by far the stoutest pinnule on the artn) and very stiff, tapering

gradually from the base to a delicate tip, with twenty-five segments, th<' first

two short, the following gradually increasing in lengtli to the fifth which, with

the following, is about as long as broad, at the extreme tip becoming somewliat

longer; third and following segments strongly carinate, the fourth and following

bearing on their distal edges along this line of carination sharp and prominent
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anteriorly directed spines, the bases of which do not involve more than the distal

third, or at most tlie distal half, of the segments: similar, though smaller, spines

occur along the inner distal edge of the pinnule ; P.. is most like P, , 4 mm. long

with fifteen segments, becoming as long as broad on the fifth and from one third

to one half again as long as broad distally ; second and third segments sometimes

devolopiftg distal carinate processes, the third and following obscurely carinate

dorsally with overlapping and finely spinous ends which are especially produced

along the dorsal rounded-carinate ridge and along the ventral angles ; following

pinnules in general similar ; distal overlap of tiie segments gradually becoming

more uniform in height, after P^ becoming an even finely spinous projection

which disappears altogether in the distal pinnules : the distal pinnules are slender

and smooth, 9 mm. in length.

The colour in spirits is dull yellowish, the arms and pinnules thickly blotched

with purple; or, brownish yellow; or, yellow, the rays and arm bases bordered

with purple, the pinnules, cirri, and occasional narrow bands on the arms purple;

or, violet, the cirri yellow.

The type in the Leyden Museum, from Andai, New riuinea, resembles the

specimen from Singapore which I described as Oligometra pvlrhella. The serra-

tion of the pinnules is not greatly accentuated. The purple bands on the arms

are very narrow.

OLIGOMETRA SERRIPINNA var. ELECTRO.

Oligometra si-rripiiiva var. elecirce 1911. A. H. Clark, Proc. U. fS. Nat. Mus.,

vol. 40, p. 51.

Habitat.— Red Sea, south-east of Massawa.

Depth.— 20 fathoms.

OLIGOMETRA SERRIPINNA var. OCCIDENTALIS.

Olirpinetta serrijn'nna var. occidentaJis 1911. A. H. Clark, Proc. U. S. Nab.

Mus., vol. 40, p. •{5.

Habitat.—Mauritius : Cargados Carajos.

Depth.—Littoral, and down to 3(1 fathoms.

OLIGOMETRA CARPENTER!

.

Antedon carpenteri 18S4. Bell, Report Zool. Coll. H.M.S. " Alert, "
]>. 1.57, pi

X, figs. A a-c.

Antedon serripitma 1894. Bell, P. Z. S. , 1894, p. .394.

Antedon milberti (part) 1894. Bell. P. Z. S., 1S94, p. 394.

Oligometra carpenleri 1908. A. H. Clark, Proc. Biol. See. Washington, vol. 21,

p. 12ti.

Habitat.— Queensland; Piinee of Wales Clianiicl , north-western Australia;

Baudin island ; Holothuria Bank ; Bassett-Sniith Bank.
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Depth.—Littoral, and down to 39 fathoms.

Remarks.—In London T was able to examine the specimens upon whioli the

record of OUgometra serripinna in north-western Australia was based, and T found

that they were in reahty, as I had long suspected, examples of 0. carpenteri.

OLTGOMETRA JAPONICA.

Antedon japonira IHQQ. Hartlaub, Nachr. Ges. Gottingen, Mai 1890. p. 172.

— 1891. Nova Acta Acad. German., vol. 58, Xo. 1, p. 84, pi. 4, fig. 49,

OUgometra japonira 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 126 (but not Proc. U. S. Nat. Mus,, vol. 34, p. 308).

Habitat.—Southern Japan ; Philippine Islands.

Depth.—5.5-58 fathoms.

OLIGOMETRA ADEON^.

Comatida (uleoncB 1816. Lamarck, Hist. nat. des aniraaux sans vertebres, vol. 2,

p. 535.

Antedon hidens 1884. Bell, Report Zool. Coll. H.M.S. "Alert," p. 158, pi. xi,

figs. A a^c.

OUgometra adeonce 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 126.

Habitat.— '

' Australia
'

' ;
Queensland ; northern Australia ; Torres Strait

;

Thursday Island : Baudin Island ; north-west Australia.

Depth.—Littoral, and down to 15 fathoms.

Remarks.—^An examination of the types of Comatula adeonm at Paris and

of ^??iefZow 6 jfZews at the British Museum has shown that in reality the two are

the same species. The " Alert " collection contains specimens identified both as

" Antedon adeonce " and as " Antedon hidens." The only adequate figure of the

species yet published is that given by Doderlein.

OLIGOMETRA THETIDIS.

OUgometra thetidis 1909. H. L. Clark, Memoirs Australian Museum, iv, p. 522,

pi. xlvii, figs. 1, 2, 3.

Habitat.—South-eastern AustraHa.

Depth.—55-56 fathoms.

OLIGOMETRA CALEDONIA sp. nov.

Description.—Cirri XI. lS-19, very short, rather stout, resembling tho.se of

0. serripinna: first segment about twice as long as broad, the following verv

gradually increasing in length so that the eleventh to the tliirteenth and following

are about as long as broad ; on the fifth the distal dorsal edge becomes slightly
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everted, this becoming a median transverse ridge on the twelfth aiid following,

appearing as a minute spine in lateral view; the opposing spine is prominent,

median, and ereet.

The ten arms, which resemble those of O. seriipinna, are s:5 mm. long.

Pj is slender, flagellate distally, with twenty-one segments which become

squarish on the fifth, the remainder being slightly longer than broad : P, is half

as long again and proportionately stouter with from twenty-one to tweiity-three

segments of which the longest are only slightly longer than broad ; P., and tlie

following pinnules are shorter and more slender than P, ; P<, has fourteen or

fifteen segments ;
the distal pinnules are long and slender, with from thirty-two

to thirty-six segments.

Habitat.—New Caledonia; the type, which was collected by M. Vigue in

1875, is in the Paris Museum.

Family TROPIOMETRIDiE.

TropiomHridm (part) 1908. A. H. Clark, Proc. U. 8. Nat. Mns., vol. 36. p. -H.

Genus TROPIOMETRA.

Tropiometrn 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 349 (Comatula carinata Lamarck, 1816).

TROPIOMETRA AFRA.

Antedon (i.fcr LttTKEN, MS.

AntedoH. afra 1890. H.^rtlaub, Nachr. Ces. Cottingen, Mai 1890, p. 172.— 189 1.

Nova Acta Acad. German., vol. 58, No. I, p. 86, pi. 5, fig. 50.

Antedon macrodisr,us 1895. Haea, Zool. Mag. Tokyo, vol. 7, p. 115.

Tropionietra afra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 349.

Habitat.—Bowen, Queensland, and north to southern Japan.

Depth.—Littoral, and down to 50 fathoms.

TROPIOMETRA (JARTNATA.

lAlecto carinata 1815. Leach, Zool. Miscell., vol. 2, p. '>3.

C<miatnl,a carinata 1816. Lamarck, Hist. nat. des animaux sans vertebres, vol.

2, p. 534.— 1869. VON Martens, in von der Decken, Reise in Ost-Africa,

vol. 3, p. 129.

Comatula bicolor 1862. Dujardin and Hup6, Hist. nat. des zoophytes. l^Ichino-

dermes, p. 208 (nomen nudum).

Actinometra Solaris 1869. von Marten.s, in von der Decken, Reise in Ost-

Africa, vol. 3, p. 129.

Antedon carinata 188S. P. H. Cahpknter, "Challenger'" Reports, vol. 26,

Zoology, p. 199 (part) (but not pi. xxxiv).
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Antedon capensis 1905. Bell, Marine Investigations in Soutli Africa, vol. 3, p.

139, pi. 2.

Tropiomefra carinata 1907. A. H. Claek, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 349.— 1911. Proc. U. S. Nat. Mus., vol. 40, p. 34.

H.4BITAT.—Southern and south-eastern Africa, including Madagascar, Mauri-

tius, the Seychelles, Reunion, the Mascarine Islands, Saya de Malha, Cargados

Carajos, Farquhar Atoll, and Zanibar.

Depth.—Littoral, and down to 30 fathoms.

TROPIOMETRA ENCRINUS.

"{ Ahcto carinata 1815. Leach, Zool. Miscell., vol. , p. 63.

Comatula sp. 1817. Attdouin, in Savigny, Description de I'Egypte, p. 205, pi. i.

'i Antedon sp. 1877. Moseley, Quart. Journ. Micros. Sci., vol. 17, p. 8.— 1890.

MacMunn, idem, vol. p. 55.

Alecto encrinus LtJtken, MS.

Antedon adeonce 1887. Bell, Sci. Trans. Roy. Dublin Soc, (2), vol. 3, p. 645.

Antedon marmorata I88fi. P. H. Carpenter, " Challenger" Reports, vol. 26,

Zoology, p. 202 (nomen niidum).

Tropiometra carinata (part) 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, parts, p. 349.— 1909. Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 182.

Tropiometra emrimis 1911. A. H. Cl.ark, Proc. U. S. Nat. Mus., vol. 40, p. 36.

Localities.—Ga^Ze, Ceylo7i.—Seventeen small or medium-sized specimens.

Sadras.—Two medium-sized specimens.

? India.—Five medium-sized specimens ; one of these has the median

brachial carination exceptionally well developed.

Other Records.—East Indies ; Muscat ; Indian Ocean ;
east coast of

Asia; Java; Aden; Tor, Red Sea; Red Sea; Tuticorin, Madras Presidency;

Ceylon ; Norfolk Island ; ? Suez.

Depth.—Littoral, and down to 8 (? 40) fathoms.

Remarks.—In a series of specimens from Ceylon which I examined at the

British Museum the cirri are XXVI-XXIX, 23-26 (usually 25), 21 mm. to 22

mm. long; the outer segments are about twice as broad as long as in T. carinata,

and the last four taper rather rapidly. As a whole the cirri are rather slender

and weak, but very numerous, arranged in two and a partial third very irregular

marginal rows, giving a characteristic appearance to the animals. The lower

pinnules are stiffened.

FamUy CALOMETRID.S: nov.

Tropiometrid(s (part) 1908. A. H. Cl.\rk, Proc. U. S. Nat. Mus., vol. 36. p. 211.

Genus CALOMETRA.

Calometra 1907. A H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 362 (Antedon callista A. H. Clark, 1907),
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Fk;. 2g.— Tropiomctra encrinus.

Lateral view of a typical specimen from eastern Asia.



A. H. CLARK: THE CRINOIDS OF THE INDIAN OCEAN. 179

CALOMETRA CALLISTA.

Antedon callista 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. i:i5.

Calomefm callista 1907 . A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 363.

Habitat.—Southern Japan.

Depth.— 107-139 fathoms.

CALOMETRA DISCOIDEA.

Antedon discoidea 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 134, pi. X, figs. 1, 2.

Galometra discoidea 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 383.

Habitat.—Ki and Philippine Islands.

Depth.— 140-240 fathoms.

Genus OREOMETRA, nov.

Genotype.—Oreometra marice, sp. nov.

Diagnosis.—A genus of Calometridas in which the IIBr series are 4 (3+4) ;

the centrodorsal is thick-discoidal, with a single marginal row of cirri, whose

sockets are largely supported by the radials ; cirri long (nearly half of the

arm length), rounded rhombic in cross-section, the outer segments bearing triple

dorsal spines ; first segment of the earlier pinnules not greatly enlarged.

OREOMETRA MARINE, sp. nov.

Antedon macronema Brit. Mus., MS.

Description.—^Centrodorsal thick discoidal, bearing a single fairly regular

marginal row of cirrus sockets ; the flat dorsal pole is 4 mm. in diameter.

Cirri XV, 44-47 (usually 46-47), 25 mm. to 27 mm. long; all the segments

are approximately equal, all being about twice as broad as long. The ventral

and the lateral distal edges of the segments project rather strongly over the

base of the succeeding segments. The cirri are rounded rhombic in cross sec-

tion, suggesting the cirri of Neometra acanthaster though the corners are less

sharp. On about the fourth segment a faint very narrow longitudinal ridge is

visible ; after the middle of tlie cirrus this becomes a narrow low sharp carina-

tion, and terminally grows into a fairly prominent rounded spine. Tiie cirri

taper slightly in the outer half. In the distal third of the cirri supplementary

spines appear, one on either side of the central carination, at first small and

confined to the vicinity of the distal edge, but on the terminal segments nearly

as large as the median spine
; the spine on the antepenultimate segment is

single; the opposing spine is laterally broadened. The cirri as a whole are

moderately stout.
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The ventral view of the radial pentagon (the specimen has no disk) shows a

very broad and shallow central cavity with a small central plug ; the radial faces

are broad laterally but very narrow dorsoventrally, just as in Neomttra multi-

color.

Radials moderate in length, resembling those of Neometra multicolur, except

that they are not produced interradially. The dorsal surface of the radials is

marked by a series of semicircular pits or gouges which serve to accomodate the

dorsal part of the cirrus bases. The cirrus sockets are all partly on the centro-

dorsal and partly on the radials; the central canal, however, is always on the

centrodorsal , though it may be only very slightly below its rim. The elements of

the IBr series are united by an exceedingly close synarthry which appears like a

syzygy in external view ; IBr, oblong, two and one half to three times as broad

as long ; IBr.-, broadly pentagonal, twice as broad as long ; the elements of the

IBr series are broad, in close lateral apposition, and slightly flattened laterallv,

just as in Ptilometra mulleri\ as in that species also the ossicles are veiy thin

dorsoventrally. The IBrj has a sharp tubercle in the middle near the proximal

border, and another smaller one in the middle of its anterior margin ; the IBr,

has a tubercle in the middle of each of the two anterior edges. The IIBr, and
the first brachial have each a median tubercle on their anterior border : the IIBr.

has two tubercles on its anterior border. The axillaries and preceding segments

of the IIBr series resemble the corresponding ossicles of the IBr series. The IIBr

series are 4 (3-|-4).

Seventeen arms {in the type) 60 mm. long, the brachials in general resemb-

ling those of Pectinometra versicolor
; as in that species there is rather a sharp

overlap, especially at the distolateral angles ; the arms do not become laterally

flattened or carinate distally.

Sacculi are abundant. The side and covering plates are highly developed.

Pi about 7 mm. long, small and weak, flexible, rather strongly prismatic,

with eighteen segments ; it is at first moderately stout but tapers rapidly after

the basal third, being exceedingly slender and flagellate in the outer half; the

component segments are broader than long proximally, becoming .slightly longer

than broad distally ; the first segment is about twice as broad as the second, though

in comparison with the other species of the family it does not strike one as being

especially enlarged; the second segment is also enlarged, but very slightly; it

bears a small dorsal carinate process as does also the third, which is not enlarged

P^ stiff and spinelike, 8 mm. long with ten segments, the first short, the second

squarish, the remainder much elongated with slightly spinous distal ends. P

and P^ equal, slightly longer than P, Init similar to it, with twelve segments.

The first segment of P.^ and sometimes also of P, has a slight rounded dorsal

carination but is not otherwise modified. P^ about as long as P.^ but more

slender distally and less sjjinous. The following pinnules are slightly shorter

than Pj with eleven segments which have slightly prominent distal ends. All

of the pinnules are strongly prismatic. The distal ^linnules are 9 mm. long.
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In spirits the calyx, division series, and sides of the arms are light brown; a

broad median band on the arms, most of the pinnules, and the cirri, are white.

Habitat.—Unknown; the type is in the British Museum.

Genus NEOMETRA, nov.

Genotype.—Antedon multicolor A. H. Clark, 1907.

Diagnosis.—A genus of Galometrida' in which the IIBr series are 2; the

centrodorsal is thick discoidal or hemispherical, with from one to three marginal

rows of cirrus sockets; the cirri are of moderate length, one third as long as the

arms ; the radials are produced interradially in the form of a broad process which

entirely and widely separates the bases of the IBr^ ; the elements of the IBr series

have smooth sides without lateral projections, and are widely separated- the

brachials are long, so that the pinnules, which are stiff, but slender, appear rather

widely separated.

NEOMETRA SPINOSISSIMA.

Caloinetm .rpinosissima 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 79 .

Description.—Centrodor.sal discoidal, moderately thick, the bare polar area

i\iit, 3 mm. in diameter; cirrus sockets arranged in a single crowded marginal row

Cirri XI, 42-53, moderately slender, 2.5 mm. long ;
first segment about three

times as broad as long, the following slowly increasing in length to the sixth or

seventh, which is nearly as long as broad, then remaining similar to the twelfth or

fifteenth, then very gradually decreasing so that the segments in the terminal

portion are twice as broad as long ; at about the fifteenth a low sharp dorsal ked

makes its appearance, at first in the distal portion only, but soon along the entire

dorsal surface, which very slowly increases in height, becoming very prominent on

the short terminal segments though never exceeding more than one fourth of

their diameter in height ; opposing spine and terminal claw as in N. multicolor.

Disk lacking: side and covering plates very highly developed along the

brachial and pinnule ambulacra.

Ends of the basal rays visible as small tubercles or small rhombic areas in

the angles of the calyx, but not rai.sed above the general surface of the radials

and therefore not especially obvious ; radials short in the median line, but extend-

ing up into the angles of the calyx in the form of an equilateral triangle the

rounded apex of which entirely separates the bases of the IBr, ; IBr, slightly

trapezoidal, about two and one half times as broad as long, the ventrolateral

margins very thin ; IBr^ pentagonal, as long as, or only very slightly shorter than,

broad, the lateral edges nearly as quite as long as those of the IBr,, slightly

constricted just below the lateral angles; IIBr 2, the first united in the proximal

two thirds, diverging at approximately a right angle distally.

Nineteen arms (in the tyjje) 130 mm. long, resembling in the main those of
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Fig. 30.

—

Neomeira spinostssima.

Lateral view of the type.
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N . multicolor \ first brachial wedge-shaped, about as long exteriorly as broad

distally, interiorly united for almost the entire length; second brachial similar,

but swollen exteriorly to form an attachment for the greatly enlarged lower

segments of P, ; third and fourth (syzygial pair) slightly longer than broad to half

again as long as broad , slightly constricted centrally ; next three or four brachials

wedge-shaped, progressively more and more oblique, somewhat longer than broad,

then becoming triangular, as long as broad, the long exterior side somewhat

convex, and wedge-shaped terminally ; at about the seventh brachial the distal

edge becomes projecting and overlapping and armed with fine spines, this projec-

tion ending, on the side toward the longer lateral edge of the segment, abruptly

in a more or less pronounced sharp point or spine, so that the arms appear to

have dorsally a double row of more or less marked short overlapping spines;

distally these spines move gradually nearer and nearer the median line, at the

same time becoming rounded carinate, and gradually die away distally. Syzygies

occur between the third and fourth brachials, again between the tenth and

eleventh to the twelfth and thirteenth, and distally at intervals of three (more

rarely two or four) oblique muscular articulations.

Pi 10 mm. long, very slender and weak, with thirty-five segments, the first

proportionately greatly enlarged, twice as broad as long, with a strong carinate

process, the second much shorter, strongly trapezoidal, the remainder very small

and squjirish; P.;, somewhat longer, but stiff and spine-like with elongated

segments like ?,; P.^ 20 mm. long, not especially stout, but very stiff, with about

twenty segments, the first about twice as broad as long, slightly carinate, the

second trapezoidal, about as broad distally as the proximal length, the third half

again as long as broad, the fourth over twice as long as broad, the remainder two

and one half to three times as long as broad and even longer distally; the

segments have slightly projecting and spinous distal ends, this character increas-

ing in intensity distally ; P^ similar to P,^ and of the same length : the following

pinnules decrease to 12 mm. on P,, then become somewhat stouter, and more

slender again distally, though remaining of the same length ; the segments in the

distal portion of all the pinnules have prominent, somewhat expanded, spinous

distal ends. The pinnules on the outer arms of each ray appear to be considerably

longer than those on the inner arms.

The colour in spirits is white, thickly blotched on the rays, arms, and

pinnules with purple, which colour also forms on the rays and division series a

more or less well defined dorsolateral line.

Locality.—Andaman Islands.—One specimen.

NEOMETRA MULTICOLOR.

A ntedon discoidea (purt) 1906. McClendon, Bull. American Mus. . vol. 22, ])p,

120, 125, 126 (not of Carpenter).

Anteclon rmdticolor 1907. A. H. Clark. Proc. U. S. Nat. Mus.. vol. 33, f).
i:jo.

Antedon fhetis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 1.">1.
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Oalomelra mnltimJor 1907. A. H. Clark. Smiths. Miseell. Coll. (Quarterly Issue),

vol. 50, part 3, p. .Sfi3.

Habitat.— Soutliern Japan.

Depth.—20-110 fathoms.

NEOMETRA ACANTHASTER.

Calomefra acanthaster 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 224.

Habitat.—Philippine Islands.

Depth.— 49 fathoms.

NEOMETRA ALECTO.

Oalometra alecto 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 544.

Habitat.—Philippine Islands.

Depth.—42-.58 fathoms.

Cenus GEPHYROMETRA, nov.

Genotype.—Antedon versicolor, A. H. Clark, 1907.

Diagnosis.—A genus of Calometrid* including species with twenty long

arms composed of from one hundred and twenty to one hundred and thirty

brachials, the IIBr series being 2; the anterior interradial processes of tfie radials

are narrow and short, so that the IBr , are in apposition beyond them, basally

or entirely ; the IBr axillaries are entirely free laterally, with smooth margins;

the cirri arc rather slender, composed of about forty-five segments of which the

longest are about as long as or slightly longer than broad, and reach to from

one-fourth to one-third of the arm length ; the proximal pinnules are all slender,

but (excepting P,) stiffened; P, is the longest, longer than the distal jjinnules.

GEPHYROMETRA VERSICOLOR.

Antedon versicolor 1907. A. H. Clark, Proc. U. S. Nat. Mu>-.
,
vol. 33, p. 132.

Oalometra versicolor 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 363.

Habitat.—South-western Japan.

Depth.—53 fathoms.

GEPHYROMETRA PROPINQUA.

Antedon propinqua 1907. A. H. Cl.vrk, Proc. U.S. Nat. Mus., vol. 33,

p. 133.

Oalometra propinqua 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 363.

Habitat.—Soutli-western Japan.

Depth.—95 fathoms.
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Genus PEGTINOMETRA, nov.

Genotype.—Anted.on flavopurpurea A. H. Clark, 1907.

Diagnosis.—-A genus of Calometridae in which the IIBr series are 2 ; the cirri

are of moderate lengtii, about one third as long as the arms, composed of short

segments, of which the longest are rarely longer than broad; the radials are

seldom produced interradially, rarely separating the bases of the IBr, ; the

elements of the IBr series, and usually also of the IIBr series and the first two

brachials, have strong, more or less irregular lateral processes; the brachials are

short so that the pinnules, which are not especially slender, appear closely set.

PEGTINOMETRA MAGNIFIGA.

Calometra magnifica 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 77.

Description.—Centrodorsal hemispherical, the bare polar area convex,

2 mm. in diameter ; cirrus sockets arranged in two or three closely crowded

irregular marginal rows.

Cirri XX, 41-48, 40 mm. long; first segment short, the next two about twice

as broad as long, the following gradually increasing in length to the fifth or seventh,

which is about one third broader than long ; following segments similar to almost

the middle of the cirrus, at which point they begin to decrease gradually in length,

being twice as broad as long in the terminal portion ; at about the eighth segment

the median portion of the distal dorsal edge begins to project in a small A-

shaped spine ; this very slowly increases distally, the whole dorsal surface of the

segment becoming rounded carinate and rising at the same time until in the terminal

third the cirrus segments bear broad spatulate carinate processes wliich are equal

in height to about one third their diameter ; opiDOsing spine triangular, similar in

shape and size to the spine on the preceding segment, blunt, the apex terminal,

ai'ising from the distal two thirds of the penultimate segment, about equal to one

half of the lateral diameter of the penultimate segment in height ; terminal claw

conical, equal in length to the penultimate segment, stout, slightly curved.

Disk completely covered with a pavement of rather small rounded plates,

those in the angles of the calyx between the division series bearing conical pro-

cesses in their centres ; this calcareous covering is not closely united to the perisome

beneath except along the ambulacra, but draws away from it in drying ; ambulacra

with side and covering plates highly developed.

Ends of the basal rays visible as small, though prominent, tubercles in tiie

angles of the calyx: radials even with the edge of the centrodorsal, but over the

ends of the basal rays extending upward in a narrow slightly wedge-shaped (base

upward) process which terminates distally in a spatulate tip between the lateral

edges of the IBr.^ ; IBr, short, slightly trapezoidal, not in contact basally, about

four times as broad as long, rather strongly convex dorsally, with a rather promi-
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Fig. 31.

—

Pectinometra magntfica,

Lateral view of the type.
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nent narrow rounded median ridge; IBr.j pentagonal, nearly or quite twice as

broad as long, the lateral edges slightly shorter than those of the IBr;, making

with them an obtuse angle, with a naiTow rounded median ridge similar to that

on the IBr, in the proximal half; lIBr 2, with the rounded median ridge much

less prominent than on the IBr series.

Twenty arms about 120 mm. long; first brachial small, wedge-shaped, twice

as broad as long exteriorly, almost entirely united interiorly; second brachial

considerably larger, irregularly quadrate, both usually with a trace of a rounded

median keel; third and fourth brachials (syzygial pair) oblong, half again as broad

as long; next four brachials oblong, twice as broad as long, with a low tubercle

in the proximal half of the median line ; following two or three brachials wedge-

shaped, the following triangular, about as long as broad; arm tips not preserved.

On the lower part of the arm traces of tubercles are found on alternate sides of the

median line ; the proximal third of the arm is somewhat compressed laterally, and

bears on either side a shallow lateral groove. The arms increase slowly in diame-

ter up to about the twelfth brachial ; from the fourth onward the brachials have

moderately projecting finely spinous distal edges. Syzygies occur between the

third and fourth brachials, again between the eighteenth and nineteenth (rarely

the seventeenth and eighteenth or twentieth and twenty-first), and distally at

intervals of from four to nine (usually six to eight) oblique muscular articulations.

P^ 8 mm. long, slender and weak, with twenty segments, the first broad,

slightly wedge-shaped, about twice as broad as the length of its proximal edge,

produced distally into a high rounded carinate process; second segment longer,

half again as broad as long, bearing a large fan-shaped carinate process with a

scalloped or dentate distal edge ; third and fourth considerably less in diameter

than the second, slightly longer than broad with strong oblong carinate processes

;

following segments non-carinate, slowly increasing in length, becoming twice as

long as broad in the terminal portion ; after the second segment the pinnule is

rather sharply triangular ; in the distal half the segments project somewhat over

the bases of the succeeding segments at the angles of the prism, this increasing

toward the tip where the ends of the segments overlap all around and are more

or less spinous; P.^ 14 mm. long, slender, but stifiE, with twenty-one segments

;

first segment broad , about twice as wide as its proximal diameter, roundedly

carinate distally ; second segment wedge-shaped, about as long as the proximal

length, with a thin carinate process about twice as broad as high distally; third

segment one third longer than broad, strongly carinate distally, but the carination

not quite so high as that on the preceding segment ; fourth segment twice as long

as broad, carinate distally like the third; following segments about two and one

half times as long as broad, slightly longer in the terminal part ; the pinnule is

strongly styliform , the segments being more or less produced anteriorly at the angles

of the prism in the shape of a spine overlapping the bases of the succeeding seg-

ments ; the distal ends of the segments are somewhat prominent and finely spinous,

this becoming more pronounced distally; P3 15 mm. long, similar to P^, though
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very slightly stouter ; i\ 14 mm. long; Pj 12 mm. long; P, 10 mm. long, similar to

Pj, but with proportionately somewhat longer segments which in the distal por-

tion have more e.xpanded ends; P, has fifteen segments; P^ 10 mm, long, slightly

stouter than P,, with about the same number of segments which are proportion-

ately rather shorter; P, 9 mm. long, stouter than P.,, especially on the third,

fourth, and fifth segments, none of which are more than twice as long as broad;

following pinnules of the same length and in general similar ; the third-seventli

segments are somewhat broadened, the pinnule tapering evenly from a maximum

width on the fourth to a slender tip , composed of much elongate segments which

have expanded and spinous distal ends; the distal pinnules are slender, 10 ram.

long.

The colour in sjiirits is white.

Locality.—Makui Archipelago; 160 lathoms.—One specimen.

PECTINOMETRA PLAVOPURPUREA.

Antedon discoidea (part) 1906. MoClbndon, Bull. American Mus., vol. 22, pp.

120, 125, 126 (not of Carpenter).

Antedon flavopurpurea 1907. A. H. Clark, Proc. U.S. Nat. AIus., vol. 33,

p. 134.

Calometra flavopurpurm 1907. A. H. Clark, Smiths. IMiscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 363.

Habitat.— Southern Japan.

Depth.—85-110 fathoms.

PECTINOMETRA' CARDUUM.

Calometra carduuin 1908. A. H Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 222.

Habitat.—Philippine Islands.

Depth.—97-110 fathoms.

pectinomp:tra separata.

Antedon separata 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 133.

Calometra separata 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 363.

Habitat.—Southern Japan.

Depth.—55-106 fathoms.

Family THALASSOMETRIDiE.

Thidassomelridce (part) 190S. A. H. Clark, Proc. U. S. Nat. .Mus., vol. 34,

p. 211.
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Thalassomeirina> 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

pp. 2, 13.

Genus PTILOMETRA.

Kalliapongia (part) 1877. Wright, Proc. Roy. Irish Acad. (2), vol. 2, p. 754

(Kallispongia acrheri, sp. nov.).

Ptilometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part .3, p. 358 (Comatula macronema J. MiiUcr, 1846).

PTILOMETRA MtJLLERI.

Kallispongia arckeri, var. 1S77. Wright, Proc. Roy. Irish Acad. (2), vol. 2,

p. 754, pi. xl, fig. 3.

Antedon macronema 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

•Zoology, p. 212 (excepting specimens from King George's Sound, and figs.

4 and 5 on pi. xxxviii), and following authors.

Ptilometra miilleri 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 41.

Himerometra pcedophora 19U9. H. L. Clark, Australian Museum Memoir iv, p.

524, pi. xlvii, figs. 4-10 (young).

Habitat.—South-eastern Australia.

Depth.—6-48 fathoms.

PTILOMETRA MACRONEMA.

Cmnatula macronema 1846. J. Muller, Monatsber; d. k. preu.ss. Akad. d. Wiss.

1846, p. 179.

Antedon wilsoni 1888. Bell, Ann. and Mag. Nat. Hist. ((i). vol. 2, No. II,

p. 403 (young).

Antedon macronema 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 212 (specimens from King George's Sound), pi. xxxviii, figs. 4, 5.

Ptilometra macronema 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 359.

Ptilometra dorcadis: 1909. A. H. Clark, Proc. Biol. Soc. Wasliington, vol. 22,

p. 39.

Habitat.—Western and Southern Australia from Dirk Hartog island to

Port Phillip and Kangaroo Island.

Depth.—7-28 fathoms.

Genua PTEROMETRA.

Pteromelni 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 177

(Ptilometra trichopoda A. H. Clark, 1908).
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PTEROMETRA SPLENDIDA.

PtUometra splcmlkla 1909. A. H. Clark, Proc. U.S., Nat. Mus., vol. 37, p. :«.

Habitat.—Philippine Islands.

Depth.— 37 fathoms.

PTEROMETRA TRICHOPODA.

PtiloiiieiKi trirhnpoda 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 224.

Pterometra trichopoda 1911. A. H. Clark, Proc. U.S. Nat. Mus., vol. 39,

p. 545.

Habitat — Philippine Islands.

Depth.—37 to 58 fathoms.

Genus ASTEROMETRA.

Asterometru 1907. .A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 35S.— 1908. Bull. Mus. Coinp. Zool., vol. 51, No. 8, p. 245

(Antedou macropoda A. H. Clark, 1907).

ASTEROMETRA M IR 1FICA

.

Atitedon longicirra (part) 1893. Bell, Journ. Linn. Soc. (Zool.), vol. 24, p. 339.

Asterometra miriftca 1909. A. H. Clark, Proc. Biol. Soc. Washinjjton, vol. 22,

p. 146.

Description.—This is a ten-armed species, in general similar to A. cristata

and to A. lomjicirra, but it may be readily distinguished from these species by

the very high sharp median keel on the IBr series and on the first two brachials;

this keel is conve.v in a profile view so that tiie outline of the lower part of the

animal is indicated by a series of couve.x scallops instead of by a straight line as

in A. cristata, or well-spaced angular tubercles as in A. longicirra.

The colour in spirits is white, the perisome brown.

Locality.—Saim I Bank (10° 30' S. lat., 125° E. long.).— One specimen.

Remarks.—I have examined some additional specimens of this species which

are preserved in the British Museum : there appears to be but little individual

variation.

ASTEROMETRA CRISTATA.

Asterometra cristata 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 547.

Habitat.—Philippine Islands.

Depth.— 74 fathoms.

ASTEROMETRA LONGICIRRA.

Antedon longicirra 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 103, pi. xvii.

Habitat.—Ki Islands.

Depth.— 140 fathoms.
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Fig. 32

—

Pteromeira trichopoda.

Lateral view of a typical specimen.
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Fig. 33.

—

Asterometra tnirifica.

Lateral view of the type.
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ASTEROMETRA MAGNIPEDA.

AsUrometra marjn
i
peda 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39,

p. 546.

Habitat.—Philippine Islands.

Depth.-^42 fathoms.

ASTEROMETRA MACROPODA. '

Antedon macropoda 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 136.

Habitat.—Southern Japan.

Depth.— 103 fathoms.

ASTEROMETRA PULCHERRIMA.

Ptilomefm palcherrima 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 400.

Asterometra pukherrima 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39,

p. 547.

Locality.—Southwest of the mouths of the Irrawaddy Biver (15° 25' N. lat.

,

93° 45' E. long.); 49-40 fathoms.—One specimen, agreeing well with the type,

and with another specimen in the " Siboga" collection.

Other Records.—Philippine Islands.

Depth.—2S fathoms.

ASTEROMETRA ANTHUS.

Antedon anthus 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 136.

Habitat.—Southern Japan.

Depth.— 103 fathoms.

ASTEROMETRA ACERBA.

Antedon lougicirm (part) 1893. Bell, Journ. Linn. Soc. (Zool.), vol. 24, p. 339.

Asterometra acerba 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 147.

Description.—In general this species comes nearest to J . aw<7iz(s of south-

ern Japan, but it is a more slender species and possesses only ten arms.

Cirri XX, 84-90, 55 mm. long, more slender than those of A. anthus.

Radials with a moderately prominent dorsoventral ly elo)igate median tubercle

;

IBr series with a faint narrow low median carination.

Ten arms 80 mm. long, slightly more slender than those of .4. anthus, with

slightly longer brachials; arms strongly compressed distally as in that species

;

but the overlapping spines developed on the brachials are not nearly so long or

so stout.
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Fig. 34 —Asteroinetya acerba.

(a) Lateral view of the type.

(b) The proximal pinnules.
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Pinnules much longer than those of A. anthus, and more slender with propor-

tionately longer segments, those in the terminal portion being three times as

long as broad or even longer, whereas in A. anthus they do not exceed twice the

breadth; P, is 7 mm. long with twelve segments; P., is similar, 7*5 mm. long; Pg

is slightly stouter, 8 mm. long ; P5 is 9 mm. long ; the distal pinnules are 13 mm.
long.

The colour in spirits is brownish white.

Locality.—/Sa/m? Bank (10° 30' S. lat. , 125° E. long.)—One specimen.

Remarks.—It is interesting to note that this species represents the smaller

and more slender component of a specific pair inhabiting a single locality (the

larger and stouter component being Astewmetra mirifica) just as A. anthus is

the smaller and more slender component of the anthus-macropoda pair of south-

ern Japan ; and that, while both species of the latter pair have more than ten

arms, both species of the acerba-'mirifica pair have ten arms only.

I have examined some additional specimens of this species from the same

locality which are preserved in the British Museum.

ASTEROMETRA LEPIDA.

Asterometra lepida 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 229.

Habitat.—Straits of Formosa (Taiwan).

Depth.—35 fathoms.

Genus THALASSOMETRA

Thalassometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 359 (Antedon villosa A. H. Clark, 1907).

THALASSOMETRA ANNANDALEI.

Crotalometra annandaki 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 642.

Thalassometra annandaki 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39. p.

551.

Description.—Centrodorsal columnar, the tip truncated conical as in Astero-

metra 5 mm. long by about 5 mm. broad at the base ; cirrus sockets arranged

in ten columns of usually three each, the columns of adjacent radial areas being

closely crowded and more or less alternating, the two columns of each radial area

being separated by a slightly concave median area of about half their width

;

polar area with five more or less marked interradial ridges which terminate in

five small tubercles about the apex.

Cirri comparatively slender, XXX, 62-79, 65 mm. long; first three segments

approximately equal, short, about twice as broad as long, the following gradually
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Fig. 35.

—

Thalassometra annandalei.

Latetal view of the type.
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increasing in length, becoming squarish on the fifth or sixth and half again or

nearly twice as long as broad on the eighth or ninth ; next three or four segments

similar, the length then very slowly decreasing, the segments in the middle of the

cirrus being squarish and those in the distal part about twice as broad as long

:

eighth, ninth, or tenth a transition segment ; shortly after the transition segment,

the median portion of the distal dorsal edge of the segments begins to become

prominent; this very slowly increases in height, arising from progressively more

and more of the dorsal surface of the segments, which become progres sively

more and more carinate, so that in the terminal torty-five or fifty the dorsal sur-

face is produced into a sharji thin keel, straight in front, convex posteriorly, the

outer edge parallel with the median line of the cirrus, in height equal to about

one third of the lateral diameter of the segment which bears it ; opposing spine

small and blunt, arising from the entire dorsal surface of the penultimate seg-

ment, the apex subterminal or central, in height equal to about one third the

diameter of the penultimate segment ; terminal claw small, about equal in

length to the penultimate segment, stout and moderately curved. The cirri are

rounded in the basal third, subsequently becoming strongly compressed laterally

and, when viewed from the side, somewhat broader.

Ends of the basal rays visible as dorsoventrally elongated tubercles in the

angles of the calyx ; a deep and narrow cleft is seen between the radials and the

centrodorsal ; radials very narrow, convex proximally, concave distally, with a

small sharp tubercle in the median part of the proximal border
; IBrj about

three times as broad as long, the proximal border convex, the distal concave, in

close lateral apposition and extending rather well up into the angles of the

calyx ; the lateral edges are more or less denticulate, and there is a low, though

sharp, serrate median keel ; IBr.^ slightly longer than broad, shield-shaped, the

posterior border produced into a rounded projection incising the IBr, , the ante-

rior edges concave, the anterior angle somewhat produced, the lateral edges

somewhat denticulate ; it bears a sharp serrate median keel in the proximal two

thirds ; IIBr 4 (3+4), rarely 2, strongly convex dorsally, in close lateral apposi-

tion and sharply flattened like the IBr series, the lateral edges produced and

strongly denticulate; IIBr 3-|-4 (syzygial pair) centrally constricted with the

lateral angles produced as in the other species of the genus.

Twenty arms 115 mm. long; first brachial short, slightly longer exteriorly

than interiorly, interiorly united, somewhat incised by the second which is nearly

twice as large and has a rounded posterior projection ; these two brachials, like

the IBr ,
and j, have a shghtly marked median carination; third and fourth

brachials (syzygial pair) not quite so long as broad, somewhat constricted cen-

trally ; next five or six brachials almost oblong, about twice as broad as long, the

surface rather strongly concave, then becoming wedge-shaped, and soon trian-

gular, nearly as long as broad, and after the middle of the arm wedge-shaped

again and about as long as broad. The arms are at first evenly rounded dor-

sally, but after the basal third tlie\? gradual!}' become comiDressed and more
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sharply rounded dorsally, and in the outer half very narrow and very sharply

rounded dorsally, though not really carinate ; after the basal third of the arms

the brachials develop slightly projecting and finely spinous distal edges. The

dorsal (but not the dorsolateral) side of the fourth and following brachials is

covered with fine short spines which gradually become coarser after the proximal

third of the arm and tend to arrange themselves in longitudinal lines ; segments

of the division series and arm bases with strongly denticulate borders. Syzygies

occur between the third and fourth brachials, again between the twenty-fifth and

twenty-sixth to thirty-fifth and thirty-sixth (usually in the vicinity of the

twenty-ninth), and distally at intervals of from five to seventeen (usually seven

to ten) oblique muscular articulations.

Pd 12 mm. long, moderately stout in the proximal half but becoming slender

distally, with about twenty segments, all of which are approximately as long as

broad and the basal two-thirds of which are strongly carinate ; P, 10 mm. long,

similar to Pd , but less stout basally; P.^ 6 mm. long, much more slender than

Pp tapering evenly from the base to the tip, with fifteen segments, the proximal

four or five squarish, then becoming longer than broad and about twice as

long as broad terminally. Pg similar, 6 mm. long ; P^ and following pinnules

5 mm. long with about thu-teen segments, less slender distally than the preced-

ing ; the segments have slight overlapping spines developed on the distal edge

along the dorsal crest; distal pinnules 10 mm. long, rather slender, with about

twenty segments, the first short and crescentic, the second trapezoidal, about as

broad distally as its median length, the following half again as long as broad,

the terminal four or five disproportionately small ;
the dorsal crest is sharp and

somewhat spinous.

The colour in spirits is brownish white ; living specimens are bright yellow.

Locality.—Malay Archipelago; 30 fathoms.—Two specimens.

Other Records.—Phihppine Islands.

Depth.— 180 to 279 fathoms.

THALASSOMETRA MAGNICIRRA.

Antedon magnicirra 1905. Bell, Marine Investigations in South Africa, vol. 3,

p. 141, pi. iv.

Habitat.—South Africa.

Depth.—300-450 fathoms.

THALASSOMETRA RUSTICA.

Crotalometmrnstka^90Q. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 80.

Description.—Ccntrodorsal apparently as in T. )iiagnkirm, with the cirrus

sockets arranged in ten columns, two in each radial area.
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Fig. 36.

—

Thalassometra rustica.

Lateral view of the type.
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Cirri XX, about 70 (69 to broken tip), sr> mm. long, large and stout : first

three segments subequal, about three times as broad as long, fourth slightly longer,

fifth squarish or slightly longer than broad, the following segments about one

third longer than broad, after the eighteenth becoming squarish, and after four

or five more about twice as broad as long ; eighteentli a transition segment

;

after the transition segment the dorsal surface of each segment gradually rises

to a subterminal dorsal tubercle, which, however, never projects in the form of

a spine ; the tubercle is at first rather broad transversely and rounded dorsally

,

but distally it becomes narrower so that the dorsal surface of the segment be-

comes bluntly carinate. Viewed laterally the dorsal profile of the cirri presents

a slightly serrate appearance.

Ends of the basal rays visiblfe as prominent dorsoventrally elongated tuber-

cles in the angles of the calyx ; radials projecting very slightly beyond the edges

of the centrodorsal ; IBr, very short, band-like, about five times as broad as

long, convex proximally, concave distally, in close lateral apposition; IBr.j

broadly pentagonal, half again as broad as long, all the sides strongly concave;

the lateral edges of the two components of the IBr series taken together are

evenly and strongly concave, the proximal width of the IBr, and the distal width

of the IBij being about the same ; both these segments are sharply flattened

laterally, with the apposed edges somewhat everted. IIBr 4 (3-)- 4), very strongly

rounded dorsally like the IBr, in close lateral apposition and sharply flattened,

the lateral edges somewhat produced ; the segments of this division series are

proportionately rather long.

Twenty arms about 150 mm. long, deep and comjiressed, strongly rounded

dorsally ; first brachial very short, strongly concave anteriorly ; second brachial

much larger, with a posterior rounded process incising the first : third and fourth

brachials (syzygial pair) about as long as broad, concave dorsally and laterally

like the IIBr 3 + 4 ; following brachials to the ninth wedge-shaped, half again

as broad as long; following brachials triangular, about as long as broad, in

the terminal portion of the arm becoming wedge-shaped and slightly longer.

After the proximal third of the arm the brachials develop prominent and spinous

distal ends and a striated dorsal surface. Syzygies occur between the third and

fourth brachials, again between the fifteenth and sixteentli to nineteenth and

twentieth, and distally at intervals of from four to nine oblique muscular articu-

lations.

Pd 15 mm. long, large and stout in the basal half but tapering to a slender

tip, with about twenty-five segments, the second-seventh broader than long, the

remainder about as long as broad; P, 12 mm. long with twenty-three

segments, much less stout than Pd , the outer segments somewhat spinous along

their dorsal ridge; P3 7 mm. long, considerably more slender than P.^,. tapering

evenly from the base to the end of the proximal half, slender from there out-

ward, with sixteen segments all but the first two of which are approximately

squarish ; following pinnules of about the same lengtli but scarcely tapering at
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all until near the tip, and hence appearing somewhat stouter; they are composed

of about fourteen segments; distal pinnules moderately slender, 12 mm. long with

twenty segments, the first trapezoidal, ahnut twice as broad distally as its

median length, the second trapezoidal, somewhat broader distally than the

median length, the remainder slightly longer than broad ; the dorsal ridge is very

sharp and more or less spinous.

The colour in spirits is white.

Locality.—Malay Archipelago ; 30 faiJioms.—One specimen.

Remarks.—The single known specimen of this species is, unfortunately,

badly broken, though it is possible to piece it together so that most of its charac-

ters maby be made out.

There is a possibility that this is identical with Th. magnicirra described irom

South Africa by Professor Bell, but neither his diagnosis nor his figure is suffi-

ciently accurate to admit of satisfactory comparison. He states that in magni-

cirra the centrodorsal bears ' three or four vertical rows " of cirrus sockets, but

his figure shows five in one half of the centrodorsal only ; he says that the cirri

" may be as much as 70 mm. long," but his detailed figure of a cirrus, accord-

ing to the explanation of the plate, shows one 41 mm. long, while that on hi?

drawing of the entire animal is 60 mm. long. He says further that " no pinnules

are very long, but they are all stout," and figures them all as slender. There is

figured " an arm from the side, showing the form of the plates and pinnules, as

well as the remarkable subsidiary plates between the arm joints " ; this figure is

four times natural size and shows PP a-k, which are given as from 3 mm. to 4 mm.
long (corrected) : as his specimens are not much smaller, apparently, than the one

under consideration (cirri 70 mm., arms 100 mm.) this would make these pinnules

proportionately only about one half as long, and, judging from Mr. Berjeau's

figure, this appears to be the case. ; It should be noticed that the portion of

arm figured (X4) is shown as 75 mm. long, while the same portion of an arm

measured on the figure of the entire animal (X 2) is 47 mm. "The remark-

able subsidiary plates " were long ago described by P. H. Carpenter. The pin-

nules in magnicirra are figured as arising in pairs from alternate brachials, an im-

possible arrangement, and, moreover, have a certain suppleness far removed from

what is actually found in the Thalassometridfe. Professor Bell placed the species

•' Tie^t to A. angustiraclia^' (=Adelometra angustiradia ; Antedonidse) of Carpen-

ter's " Savignyi group" in spite of its very obvious relations to Carpenter's

" Granulifera group" (Thalassometridae). The delineation of the pinnules of

the inner side of the arm is misleading, as one naturally would consider them to

be the outer pinnules if there is nothing said to the contrary, antl would therefore

obtain a very erroneous idea of the animal.

THALASSOMETRA SENTIFERA.

Crotalomelra sentifera 1909. A. H Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 147.
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Pig. 37.

—

Thalassometra sentifeia.

Lateral view of the type.
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Description.—This new form is most nearly related to Th. magnicirra aud

to Th. rustica ; while of the same arm length or even somewhat larger tiian the

latter (150 mm. to 160 mm. arm length) it is more slender, the arms are fewer in

number (twelve to sixteen), the cirri are shorter and less stout, with fewer seg-

ments (XX, 59-62, 50 mm. long), and the brachials after the proximal third of

the arm bear long overlapping spines which are more or less flattened dorso-

ventrally and rounded or truncated at the tip.

The colour in spirits is light yellowish brown.

LoCAiATY.—Laccadive Islands (10° 47' 45" N. lat., 72° 40' 20" E. long.;

Station No. 124); 703 fathoms; large waterworn jragments of reef coral.—Two
badly broken specimens.

THALASSOMETRA INFELIX.

Crotalometra infelix 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 550.

Habitat.—Philippine Islands.

Depth.—230 fathoms.

THALASSOMETRA GIGANTEA.

Thalassometra gigantea 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 222.

Habitat.—Hawaiian Islands.

Depth.—430-477 fathoms.

THALASSOMETRA HAWAIIENSIS.

Antedon hawaiiensis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 152.

Thalassometra hawaiiensis 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 360.

Habitat.—Hawaiian Islands.

Depth.—298-351 fathoms.

THALASSOMETRA VILLOSA.

Antedon villosa 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 138.

Thalassometra villosa 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 360.

Habitat.—Western Aleutian Islands, Territory of Alaska.

Depth.— 1046 fathoms.

THALASSOMETRA AGASSIZII.

Antedon agassizii 1895. Hartlaub, Bull. Mus. Comp. ZooL, vol. 28, No. 4,

p. 131, pi. i, figs. 4, 7, 8; pi. ii, figs. 16, 18, 19; pi. iii, fig. 23.
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Thalassometra agassizil 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 3(50.

Habitat.—Galapagos Islands.

DEPTii.—327-782 fathoms.

THALASSOMETRA ATTENUATA.

Thalmsomdm altermata 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 147.

DESCRrPTiON.^Centrodor.sal conical, the sides slightly convex, 3 ram. broad

at the base and 2 mm. high, the cirrns sockets arranged in ten columns of

usually two each, the pairs of columns usually slightly separated radially by a

shallow furrow or a coarsely tubercular ridge.

Cirri XX, 62—71, elongated and very slender, 50 mm. long, the longest

segments being twice as long as broad or slightly longer, those after about the

twent3r-fifth being slightly broader than long ; the segments after the seventeenth

or twentieth have the distal dorsal edge produced into a serrate ridge which soon

gives place to small carinate dorsal spines.

Ends of the basal rays visible as small, though rather prominent, tubercles

in the angles of the calyx; radials just visible, or entirely concealed, sometimes

bearing on the dorsal surface a row of small tubercles ; IBr, very short, widely

chevron-shaped, the proximal and outer thirds of the distal edge somewhat

everted and the distal lateral angles more or less produced ; IBr^ triangular, twice

as broad as long, the anterior edges somewhat everted, the lateral angles more or

less produced; IIBr 1 (34-4), developed in two out of six specimens, the lateral

edges of the component ossicles more or less pi-oduced.

Ten to thirteen arras 80 mm. to 90 mm. long, exceedingly slender, having in

general more the appearance of those of some slender antedonid than of those of

a thalassometrid ; first brachial short, wedge-shaped, twice as long exteriorly as

interiorly, basally united interiorly, the anterior and posterior edges slightly

thickened, the lateral edges somewhat produced, and the anterolateral angles,

both interior and exterior, more or less produced ; second brachial similar in size

and shape ; third and fourth brachials (syzgial pair) usually slightly longer

interioi'ly than exteriorly, half again as broad as to about as broad as long; next

three or four brachials approximately oblong, twice as broad as long, then becom-

ing triangular, as long as broad, distally slowly increasing in length and becoming

wedge-shaped, being twice as long as broad in the outer part of the arm ;
synarth-

rial tubercles rather prominent : IBr series and first two brachials smooth dorsally

or with a few small low inconspicuous tubercles, usually with slightly spinous

lateral borders ; following braciiials with the dorsal surface studded with very fine

short spines or sharp lul)ereles wliieh in some specimens are nearly obsolete ; at

about the end of tlu' ])ro.vi!nal fourth of tlie arm the brachials begin to

develop prominent longitudinal striations which increase in frequency and height
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Fig. 38.

—

Thalassometra attenuala.

lateral view of the type.
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distally. The proximal oblong brachials have the proximal and distal ends some-

what prominent ; after about the twentieth brachial the distal edges begin to

overlap, and in the distal portion of the arm the brachials have the distal part

somewhat expanded, giving approximately the same "dice-box" appearance

which is characteristic of the terminal portion of the arms among the Antedonidse.

The pinnules are essentially as in the related species of the genus ; the first

three pinnules on each side (PPi-3, a-c) are very strongly carinate.

The colour in spirits is white, the perisome, and sometimes the IBr series and

arm bases, light brownish.

Locality.—/SoM/A 0/ K^irrachi (22° 24' 00" N. lat., 66° 51' 30" E. long.); 765

fathoms ; bottom temperature 43° Fahr.
;
green mud.—Six specimens.

THALASSOMETRA ASTER.

Antedon aster 1907. A. H. Claek, Proc. U. S. Nat. Mus., vol. 33, p. 145.

Thalassometra aster 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 360.

Habitat.—Southern Japan.

Depth.—369-405 fathoms.

THALASSOMETRA HIRSUTA.

Thalassometra hirsuta 1911. A.H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 552.

Habitat.—Philippine Islands.

Depth.—117-383 fathoms.

THALASSOMETRA MARGINATA, sp. nov.

Description.—Centrodorsal truncated conical, the sides slightly convex,

3-5 mm. broad at the base, 1'5 mm. broad at the dorsal pole and 2-5 mm. long

interradially ; the dorsal pole is covered with long coarse tubercles ; the cirrus

sockets are arranged in ten columns of two each which are in close lateral contact

exteriorly, but which are separated in the midradial line by an irregularly wedge-

shaped smooth area which at its base (proximally) is not quite so wide as a single

cirrus socket, and comes to a point between the distal sockets, which are nearly

or quite in apposition.

Cirri moderately stout. XX, 34-46, about 40 mm. long ; the sixth or seventh

is a transition segment ; the longest proximal segment is from two to two-and-

one-half times as long as broad.

The ends of the basal rays are visible in the angles of the calyx ; the sub-

radial clefts are shallow and broad.

IBr, short, about four and one-half times as broad as long, with the

proximal and distal edges prominently everted and armed with about six or

eiwht irregular coarse dentations which have numerous fine spines at thek tips

;
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IBr., roughly rhombic with the lateral angles truncated and all the sides concave
;

the lateral edges are nearly as long as those of the IBr
,

; the proximal and distal

edges are everted, the proximal resembhng the distal edge of the IBr ,, the distal

with a more regular finely spinous margin ; the ossicles of the IBr series are in

close lateral apposition and are narrowly ''wall-sided "
; their lateral edges are

perfectly plain, without spines or tubercles.

Ten arms, all broken off at the first syzygy, between the third and fourth

brachials. In shape the brachials resemble those of the other ten-armed species

of the genus ; they are perfectly smooth , with no trace of spines or of median

carination ; the proximal and distal edges are slightly thickened and everted

,

with a few small spines or tubercles.

Locality.—" Investigator " Station 218 ; Maldive Islamls ; 2\0 fathoms.—One

specimen, very fragmentary.

Remarks.—This new species is related to Th. hawaiiensis and to Th. hirsuta
;

from the former it differs in the much smaller centrodorsal , in the smaller number

of cirrus segments, of which the proximal are much longer, in the shorter ossicles

of the IBr series, which are in close lateral contact without intervening radial

water pores, and in the eversion of the edges of the ossicles of the IBr series

and of the earlier brachials, these in Th. hawaiiensis being armed with large

coarse blunt scattered spines, though not as a whole turned outward; there are

no spines on the dorsal surface of the ossicles in Th. marqinata such as occur,

though sparingly, in Th. hawaiiensis. From Th. hirsuta this new form differs

in the very large and coarse instead of fine tubercles on the dorsal pole of the

centrodorsal, in the smoothness of the wedge-shaped area separating the columns

of cirrus sockets proximally, in the fewer cirrus segments, of which the longest

are somewhat shorter, and in the much less and more coarsely spinous edges to

the ossicles, as well as in the entire absence of a median carination and of spines

on the dorsal surface of the ossicles of the IBr series and lower brachials.

THALASSOMETRA PUBESCENS.

Antedon jmbescens 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 139.

Thalassometra puhescens 1907. A H. Clark, Smiths. Misceil. Coll. (Quarterly

Issue), vol. 50, part 3, p. 360.

Habitat.—Southern Japan.

Depth.—440 fathoms.

THALASSOMETRA PERGRACILIS.

Antedon gracilis 1888. P. H. Carpenter, "Challenger" Reports, vol. 62,

Zoology, p. 107, pi. xii, figs. 3-5; pi. xv, figs. 1-4.

Thalassometra pergracilis 1907. A. H. Clark, Smiths. Misceil. Coll. (Quarterly

Issue), vol. 50, part 3, p. 360.
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Locality.—About 30 miles west of Middle Andaman : about 485 fathoms.—One

mutilated specimen, agreeing well with Carpenter's description and figures. The

centrodorsal is rounded conical, i mm. broad at the base and 3 mm. high : tlie

cirrus sockets are arranged in ten columns, two to each radial area, those of each

radial area being separated interiorly by a rather strong ridge, exteriorly in close

apposition with the columns of adjacent radial areas: the dorsal pole is rough,

covered with irregular tubercles ; the disk is almost entirely covered with small

rounded concretions: the disk ambulacra are bordered with similar, but some-

what smaller and more thickly set, plates which become radially elongated about

the mouth ; the perisome of the arms is covered with small round concretions,

and the interbrachial perisome with large flat plates.

Other Record.— Off the Meangis Islands.

Depth.—500 fathoms.

THALASSOMETRA ECHINATA.

Antcdon evMnata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 119, pi. xxi, figs. 4, 5.

Thalassotnttra cchinata 1907. A. H. Clark, Smiths. Aliscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 360.

Habitat.—Kermadec Islands.

Depth.—630 fathoms.

THALASSOMETRA LATIPINNA.

Antedon latipinna 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 116, pi. X, fig. 3.

Thalassomeira latipinna 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 360.

Habitat.—Southern Japan.

Depth.—345 fathoms.

THALASSOMETRA BISPINOSA.

Antedon bispinosa 1888. P. H. Carpenter, "Challenger" Reports, vol. 26, Zoo-

logy, p. 115, pi. XX, figs. 3, 4.

Thalassomeira bispinosa 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 360.

Habitat.—Off the Crozet Islands.

Depth.— 1600 fathoms.

THALASSOMETRA sp.

LocAUTY.—Northwest of Sokotra (14° 20' N. lat. ,
52° 30' E. long.).

Depth.—1200 fathoms.

Remarks.—In the British Museum there is a badly broken specimen of a new
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species of Thalassometra which was found upon a submarine cable raised by the

cable repair ship "Electra" on July 10, 1909. Only the central portion of the

animal remains: it is a very spinous form, the long spines on the calyx and arm

bases resembling those seen in Thahitsometra hisprnosa.

Genus CROTALOMETRA.

Crotalometra 1900. A. H. Clakk, Proc. U. S. Nat. Mus. , vol. 36, p. 40:5 (Crota-

lometra eupedata, sp. nov.)

.

CROTALOMETRA EUPEDATA.

Cwtalomeira rnpedala 1909. A. H. Clark, Proc. U. S. Nat. .Mus., vol. 36. p. 404.

Habitat.—Philippine Islands.

Depth.—494 fathoms.

CROTALOMETRA PROPINQUA.

Crotalometra propitiqua 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 549.

Habitat.—Philippine Islands.

Depth.—340 fathoms.

CROTALOMETRA VALIDA.

Antedon valida 1888. P. H. Carpenter, " Challenger" Reports, vol. 26, Zoology

p. 104, pi. XV, figs. 5-8.

Crotalometra valida 1909. A. H. Clark, Proc. U. S. Nat. Mus.
,
vol. 36, p. 404.

Habitat.—Off the Meangis Islands.

Depth.—500 fathoms.

CROTALOMETRA INCERTA.

Antedon incerta 1888. P. H. Carpenter, " Challenger" Reports, vol. 26, Zoology,

p. 106, pi. -xviii, figs. 4, 5.

Crotalometra incerta 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 404.

Genus STENOMETRA.

Stenometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 14

(Antedon quinquecostata P. H. Carpenter, 1888).

STENOMETRA QUINQUECOSTATA.

Antedon quinqverostata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 215, pi. iii, figs. 6 a-d; pi. xxxviii, figs. 1-3.

Stenometra quinqiierostala 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 15.
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Habitat.—Ki Islands.

Depth.— 140 fathoms.

STENOMETRA DORSATA.

Thalassometra qvinqueroMata 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 310.

Stenometm dnrsata 1909. A H. Clark, Vidensk. Medd. fra den naturhist. Foren-

ing i Kobenhavn, 1909, p. 186.

Habitat.—Southern Japan.

Depth.—80-170 fathoms.

STENOMETRA CRISTATA.

Stenometm criMata 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 553.

Habitat.—Philippine Islands.

Depth.— 117 fathoms.

STENOMETRA DIADEMA.

Antedon diadema 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 144.

Stenometra diadema 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 15.

Habitat.—Southern Japan.

Depth.— 103-152 fathoms.

STENOMETRA HANA.

Antedon hana 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 137.

Stenometra hana 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 15.

Habitat.—Southern Japan.

Depth.— 107-139 fathoms.

Genus STIREMETRA.

Stircmetra 19()9. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p 15 {An-
tedon acutiradia P. H. Carpenter, 1888).

STIREMETRA SPINICIRRA.

Antedon spinkirra 188S. P. H. Carpenter, "Challenger" Reports, vol.26,

Zoology, p. 112, pi. .xi, figs. 1, 2.

Stiremetra .spinicirra I Q09. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 15.

Habitat.—Off New South Wales.

Depth.—950 fathoms.
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STIREMETRA ACUTIRADIA.

Antedon acutiradia 1888. P. H. Carpenter/' Challenger" Reports, vol. 26
Zoology, p. 113, pi. xi, figs. 3, 4.

Stiremetra acutiradia 1909. A. H. Clark, Proc. Biol. Soc. Washington vol. 22
p. 15.

Habitat.—Off Fiji.

Depth.— 1350 fathoms.

STIREMETRA BREVIRADIA.

Antedon radiospina 1883. von Graff, Bull. ]\Ius. Comp. Zool. vol. 11, No. 7

p. 133 (notnen nudum).

Antedon breviradia 1888. P. H. Carpenter, " Challenger " Reports, vol. 26,
Zoology, p. 110, pi. iii, figs. 4, 5; pi. xi, fig. 5; pi. xix

;
pi. xx, figs. 1, 2.

Antedon eversa 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoologyj pi. iii, fig. 5.

Stiremetra breviradia 1909. A. H. Clark, Proc. Biol. Soc. VV'ashington, vol. 22,

p. 15.

Habitat.—Off the Kermadec Islands.

Depth.—630 fathoms.

STIREMETRA CARINIFERA, Sp. nov.

Description.—Centrodorsal large and columnar, the sides practically

parallel, 5 mm. in diameter and 3-5 mm. high interradially. The cirrus sockets

are arranged in ten columns, which are segregated in five pairs; there are three

or four cirrus sockets to a column. The two columns of each pair are separated

by a narrow ridge of moderate height ; the pairs, which are interradial in position,

are separated in the midradial line by deep V-shaped furrows as broad as the

adjacent cirrus sockets ; the central groove of these furrows is slightly rounded

off. The dorsal pole of the centrodorsal is fiattened, but the surface is more

or less irregular.

Owing to the depth of the midradial furrows on the centrodorsal the sub-

radial clefts are practically obsolete, only their inner ends being visible as very

narrow and very shallow grooves.

Cirri XXXV, 50-64 (usually 57 or 58) 45 mm. to 5(i mm. long; the seventh

or eighth (usually the latter) is a transition segment ; the first segment is very

short, the following gradually increasing in length and becoming about as long

as broad on the fifth and nearly or quite twice as long as broad on the eighth

(transition segment) ; the following segments gradually decrease in length, becom-

ing about as long as broad on the twelfth or thirteentli and after the twenty-fifth

about twice as broad as long. On the second after the transition segment

prominent median terminal spines begin to appear ; these gradually come t^
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involve more and more of the dorsal surface of the segments, which become

carinate, so that after the twenty-third the dorsal profile (in lateral view) is

straight and parallel to the longitudinal axis of the cirrus as a whole ; in the

next four to seven segments a shallow rounded notch is developed in this straight

dorsal jDrofile, so that the segments tippear to have both a proximal and a distal

spine ; beyond this point the dorsal processes are of the high strongly carinate

type common to the other species of the genus.

Ends of the basal rays visible in the angles of the calyx, just over the ridges

separating the individual columns of cutus sockets in the interradial pairs, as

small dorsoventrally elongate tubercles ; radials almost entiiely concealed; they

bear on their apposed edges, just over the ends of the basal rays, two tubercles

or blunt spines, one on each radial. IBr, extremely short, six or more times

as broad as long, chevron-shaped, with both the anterior and the posterior edges

prominently everted, smooth, somewhat wavy, or coarsely tubercular; in the

middorsal hne there is a prominent median rouiulcd carination. The arms are

lost beyond this point.

Locality.—"Investigator''' Station 232; i'M fathoms.—Two specimens.

Remarks.—This apjjears to be a very distinct species. Its large cirri with

numerous segments resemble those of *S'. arachnoides: but the centrodorsal is

very much larger and the columns of cirrus sockets are segregated into widely

separated pairs instead of being closely crowded ; the ossicles of the calyx and

arm bases also lack the spinous edges and the high median carinate processes so

characteristic of that form. The small centrodorsal of 8. spinicirra, which is

hemispherical or bluntly conical with no differentiation into areas, as m'cII as the

short cirri with few segments, each of which bears a spine, at once differentiate

that species. S. acutiradia has also a very small centrodorsal with only about

fifteen cirrus sockets which do not appear to be grouped in any way. S. brevi-

radia lias cirri with from forty to fifty segments, " or afewmore"; but the centro-

dorsal is of the type found in *S. arachnoides, ([uite different from that in the

species under consideration. It is probable, however, tliat this is the species to

which jS'. carinilcra is most closely allied.

A smaller specimen found with the type ap})ears to represent a younger

stage of the same species. Tlie cirri are about 40 mm. long, and have from

54 to 58 segments of wliicli t'.ie sixth is a transition segment; the centrodorsal

is truncated conical. 35 mm. in diameter at the base and 1 5 mm. at the dorsal

pole, and 3 mm. high, measured along the inclination of the sides; the dorsal

pole is covered with short spines ; in general the centrodorsal is as in the other

larger specimen, but, owing to its conical shape, the midradial furrows converge

distally. The ends of tiie basal rays are rather more prominent than in the

other specimen ; the radials are smootli, without t!ie lateral spines ; the IBr, liave

scarcely a trace of the eversion of tlieir edges, Itut possess a higher and sliai'pei-

median keel, and usually also a sliarp tubercle on (heir distal border about one-

thii'd of the distance between the distal lateral angle and the median line. The
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IBr, (axillaries), which are missing in tiie other specimen, are approximately

triangular (though probably shield-shaped as in the other species of the genus

when full}' grown), twice as broad as long, with a high sharp carination in the

proximal two-thirds of the median line, and with everted and spinous distal

edges.

On one of the rays the IBr.^ is not axillaiy as usual, but bears a pinnule,

which is essentially similar to P
,
in S. arachnoides ; the second segment beyond

this is axillary ; there is no carination beyond the first pinnule. Only two

axillaries are preserved, both detached : one has lost both derivatives at the

first post-axillary articulation, the other bears on one side one and on the other

side three brachials.

STIREMETRA ARACHNOIDES.

Steno)netm amchnoiilts 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,

p. 402.

Habitat,—Queensland ; Philippine Islands.

Depth.—Littoral, and down to 12 fathoms.

Genus PARAMETRA.

Paranidni 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 15

(Antedon orion A. H. Clark, 1907).

PARAMETRA COMPRESSA.

Ayiiedon coiitpressa 1888. P. H. Carpenter," Challenger" Reports, vol. 26,

Zoology, p. 222, pi, xli.

Parametra compresmi 1909. A. H. Clark, Proc. Biol. Soc, Washington, vol. 22,

p. 16.

Habitat.—Ki and Phihppine Islands.

Depth.—97-279 fathoms.

PARAMETRA ORION.

Ankdon orion 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 143.

Parametra orion 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 16.

Habitat.—Southern Japan and southward to Formosa (Taiwan).

Depth.—!S5-170 fathoms.

PARAMETRA FISHERI.

Thalassometra fisheri. 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 223.

Parametra fisheri 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22

p. 16.
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Habitat.—Hawaiian Islands.

Depth.— 192-352 fathoms.

PARAMETRA ALBOFLAVA.

Antedon albofl.ava 1907. A. H. Clark, Proo. U. S. Nat. Mus., vol. 33, p. 145.

Habitat.—Southern Japan.

Depth.— 103 fathoms.

Genus COSMIOMETRA.

Cosmiometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,p.I6

(Thalassometra komachi A. H. Clark, 190S).

COSMIOMETRA WOODMASONI.

Antedon woodmasoni 1893. Bell, .Tourn. Linn. Soc. (Zool.), vol. 24, p. 340, pi.

xxiii.

Cosmiometra imodmasoiii 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 17.

Habitat.—Sahul Bank (north of Austraha).

Remarks,—^The arms are 110 mm. long. In general this species is much
like G. crassicirra from the Hawaiian Island-; ; the division series are strongly,

though roundedly, carinate. The cirri are comparatively short and stout with 40

or 4 1 segments of which the seventh is a transition segment ; they measure 27

mm. in length.

COSMIOMETRA GARDINERI.

Cosmiometra gardineri 1911. A. H. Clark, Proc. U.S. Nat. Mus., vol.40,

p. 38.

Habitat.—Saya de Malha.

Depth.— 135 fathoms.

COSMIOMETRA KOMACHI.

ThalassomMm. komachi 1908. A. H. Clark, Proc. (J. S. Nat. Mus., vol. 34,

p. 311.

Cosmiometra ko)iiarhi 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 17.

Habitat.—Southern Japan.

COSMIOMETRA CONIFERA.

Antedon conifera 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 173.

—

1891. Nova Acta Acad. German., vol. 58, No. 1, p. 76, pi. 4, fig. 46; pi.

5, figs. 51, 56.
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Habitat.—Southern Japan.

Depth.—"Deep water."

COSMIOMETRA CRASSICIRRA.

Thalassometra crassicirra 1908. A. H. Cl.4RK, Proc. U. S. Xat. Mus., vol.34,

p. 225.

Cosinioinetra crassir.irra 1009. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 17.

Habitat.—Hawaiian Islands.

Depth.—136-355 fathoms.

COSMIOMETRA DELICATA.

Thalassometra delicata 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 225.

Cosmiometra delicata 1909. A H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 17.

Habitat.—Hawaiian Islands.

Depth.—319 fathoms.

COSMIOMETRA PHILIPPENENSIS.

Cosmiometra philippenensis 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39,

p. 548.

Habitat.—Philippine Islands.

Depth.—230-340 fathoms.

Family CHABITOMETRID^.

Charitometrince 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, pp.

2, 18.

Genus PACHYLOMETRA.

Rachijlometra 1909. A. H- Clark, Proc. Biol. Soc. Washington, vol. 22, p. 20

(Antedon distincta P. H. Carpenter, 1888).

PACHYLOMETRA SEPTENTRIONALIS.

Charitometra distincta 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 312.

Pachylometra septentrionalis 1911. A. H. Clark, Proc. U. S. Nat. Mus.,

vol. 39, p. 554.

Habitat,—Southern Japan.

Depth.—

?
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PACHYLOMETRA DTSTTXCTA.

Antedon distinrta ISSS. P. H. Carpenter " riialleiifipr" Reports, vol. 26,

Zoology, p. 247, pi. H, %. 1.

Pnrhylometra diafinrta 190n. A. H. Clark, Proc^. Riol. Soc. Waf?liington, vol.

22, p. 21.

Habitat.—Philippine Island.«i.

Depth.—279-423 fathoms.

PACHYLOMETRA ANGUSTICALYX.

Antedo7i anquMirnhix 1SS8. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 242, pi. ii, figs. 4 a-d : pi. 1, figs. I, 2: fig. 5B, p. 246.

ParhyJometra angnstirnJyx 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 21.

Habitat.—Meangis Islands.

Depth.—500 fathoms.

PACHYLOMETRA TN/KQUALTS.

Antedon inreqiiah'/^ 1S8S. P. H. Carpenter, "Challenger" Reports vol. 26,

Zoology, p. 244, pi. ii, figs 5 n-d : pi. l\. fig. 2; fig. 5A, p. 246.

ParhyJometra inrpqualis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 21.

Habitat.—^Fiji.

Depth.—Between 210 and 610 fathoms.

PACHYLOMETRA SCLATERI.

Avtedon sdateri 1905. Bell, Marine Investigations in Sontli Africa, vol.3,

p. 140, pi. iii.

PachyJomeira srJaleri 1909. A. H. Clark, Proc. Biol. Soo. Washington, vol. 22,

p. 21.

Habitat.—South Africa.

Depth.—250-300 fathoms.

PACHYLOMETRA TNVESTIQATORIS.

PachyloiiiPtra invp.sfigatnn's 1909. .\. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. S2.

Descrtption.—Centrodorsal a truncated cone, 7 ram. broad at the base and

5 mm. high, the cirrus sockets arranged in two columns of from three to five each

in each radial area, the two columns of each area separated by a narrow median

line not quite so broad basally as the cirrus sockets, distally narrowing and ending
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Fig. 39.

—

Pacliylometra investigator}^

Lateral view of the type.
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in a point at about the level of the third or fourth cirrus socket ; the columns of

each radial area are closely crowded against, and tend to alternate with, the

columns of the adjacent areas.

Cirri XL, 25-26, about 40 mm. long ; first segment very short, second and

third equal in size, about twice as broad as long, fourth slightly longer, fifth as

long as broad ; sixth, seventh, and eighth segments the longest, slightly longer

than broad to about one third again as long as broad, the following very gradually

decreasing in length so that those in the distal half are about as long as broad or,

in some cases, slightly broader than long; third segment from the distal end of

the cirrus slightly longer than broad ; antepenultimate segment about one-third

longer than broad; penultimate segment, which is somewhat less in diameter than

the preceding, half again as long as broad; the distal dorsal edges of the outer

segments show an inclination to develop low blunt tubercles ; opposing spine repre-

sented by a small blunt tubercle , terminally situated ; terminal claw long, about

as long as the penultimate segment, moderately curved. The cirri are rounded

basally but moderately compressed in the distal two-thirds ; there is no trace of

dorsal carination.

Disk completely covered by a pavement of small plates ; side and covering

plates strongly developed along the pinnule ambulacra.

Ends of the basal rays visible as large rhombic tubercles in the angles of the

calyx; radials concealed; IBr, short, four or five times as broad as long, chevron-

shaped, in close lateral apposition, with a more or less wavy proximal and distal

border ; the apposed edges are somewhat thickened and produced and there are a

few low broad tubercles on the distal border; IBr.^ rhombic, twice as broad as

long, rising to a rather sharp dorsoventrally elongate tubercle with the IBr,

;

lIBr 4 (3-|-4) ; on three of the IIBr series the syzygy between the two outer ele-

ments is replaced by a synarthry ; IIIBr 2 (l-(-2), developed interiorly. The divi-

sion series are very strongly rounded dorsally and have a sligh tly indicated median

carination ; they are in very close lateral apposition and the lateral edges are

slightly produced and everted, suggesting the conditions found in Glyptometra.

Thirty-two arms (in the type) 150 ram. long; first two or four brachials oblong,

short, united in S3'^zygial pairs which are not quite so long as broad; following two

or three brachials oblong, somewhat over twice as broad as long, then becoming

wedge-shaped, twice as broad as long, and slightly longer and more oblique after

the proximal tlxird of the arm, wlien the brachials develop slightly prominent

distal ends.

Pd 17 mm to 20 mm. long, very slender and flagellate distally, with from

fifty to fifty-three segments; first two segments disproportionately large, twice as

broad as long, strongly flattened exteriorly ; third segment about half as broad as

the first and half as long as the second, twice as broad as long : following segments

to the fifteenth decreasing in diameter and increasing in length, at first twice

broad as long but becoming after the fifteenth uniformly small and about as k ng

as broad ; P, about the same length with forty-five segments, similar, but much
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less stout basally and not tapering so rapidly; P.^ 13 mm. long with about thirty

segments, about as stout basally as the preceding pinnules but tapering much
more gradually, the first eight segments about three times as broad as long, then

gradually becoming longer, and squarish about the eighteenth, and in the ter-

minal portion longer than broad; P3 about 15 mm. long, and P^ 16mm. or 17mm.
long, resembling P.^ ; Pj similar, 1 3 mm. long ; P, similar, and of the same length

;

P, and the following pinnules 12 mm. long, with the segments in the proximal two

thirds slightly expanded laterally ; in the course of the next four or five the pin-

nules decrease in length to 8 mm. , while the expansion of the segments becomes

more pronounced, beginning on the second, reaching a maximum on the fourth or

fifth, then gradually dying away distally ; distal pinnules stout, as in the other

species of the genus, 10 mm. long.

The colour in spirits is yellowish brown.

Locality.—Malay Archipelago.

Depth.—30 fathoms.—One specimen.

PACHYLOMETRA LUNA.

Pachylometra lima 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 556.

Habitat.—Philippine Islands.

Depth.—-224 fathoms.

PACHYLOMETRA SELENE.

Pachylometra selene 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 556.

Habitat.—Philippine Islands.

Depth.— 230 fathoms.

PACHYLOMETRA FLEXILIS.

Antexion flexilis 1888. P. H. Carpenter " Challenger " Reports, vol. 26, Zoo-

logy, p. 217, pi. xhi

Pachylometra flexilis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 21.

. Habitat.—Ki Islands.

Depth.— 140 fathoms.

PACHYLOMETRA PATULA.

Antedon patula ISSS. P. H. Carpenter, '' Challenger" Reports, vol. 26, Zoo-

logy, p. 219, pi. xliii.

Pachylometra patula 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol 22,

p. 21.

Habitat.—Ki Islands ; Sahui Bank ; Philippine Islands.

Depth.—58-140 fathoms.
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PACHYLOMETRA ROBUSTA.

Antedon lobusta 1888. P. H. Carpenter, " Challenger " Reports, vol. 26, Zoo-

logy, p. 220, pi. xliv, fig. I.

Pachylometi't ri>hi(.sla I9i)9. A. H. Clark, Proc. Biol. Soc. VVasliiiigton, vol. 22,

p. 21.

Habitat.—Ki Islands.

Depth.— 140 fathoms.

PACHYLOMETRA SMITHI.

Charitometni foiiit/ii 19i>8. A. H. Clark, Smiths. Misoell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 227.

Parhipnniftyd sniitJii 1909. A. H. Clark, Proc. Biol. Soc. Washuigton, vol. 22,

p. 21.

Habitat.— Philippine Islands.

Depth.—200-375 fathoms.

PACHYLOMETRA INVENUSTA.

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

p. 149.

Description.—This species is in general similar to P. i/i(icileiitfi, but differs

in manj' details.

Cirri XXIII, 20-21, 30 mm. to 34 mm. long, ratlier slender, like those of P.

macilenta\ the proportions of the component segments are the same as in that

species, but the distal edges of the segments are slightly more tliickened, giving

the cirri as a whole a somewhat rougher appearance.

Twelve arms (in the type) 17o mm. long, slender, as in P. iiiacilenta\ the

two IlBr series are 4 (3-|-4) ; the ornamentation of the IBr and IIBr series is

essentially as in P. nmcilenta: elements of the IBr series and f IBr series, first

two brachials exteriorly and first three interiorly, in close apposition and sharply

flattened laterally, the apposed edges somewhat everted ; brachials with the same

proportions as those of P.macilenta, but the proximal subquadrangular brachials

have the distal ends thickened and everted, and the remaining brachials have

rather prominently overlapping distal edges. The distal intcrsyzygial interval is

four or five oblique muscular articulations.

The pinnules resemble tliose of P. niucileHta, but the genital pinnules are

somewhat more swollen than are those of that species.

Tho colour in spirits is dull yellowish white.

Locality.—0/5^ SoidJi. Andanian. Island (11° 4(1' 30" X, lat.,9:! ](/ oo" !<:.

long.) 509 fathoiiis ; hnttuiti. leiiiperatwre Mf Fah7\ ; green mad and jvndiiinijcral

ooze.—One specimen.
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Pig. 40.

—

Packylomctra invenusta.

Lateral view of the type.
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PACHYLOMETRA MACILENTA.

Pachylometra inacilenta 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. SI.

Description.—Centrodorsal a short truncated cone, moderately large, the

bare polar area flat, 25 mm. in diameter: cirrus sockets arranged in ten columns

of usually two each, the columns of adjacent radial areas closely crowded and

more or less alternating, those within the same radial area usually slightly sepa-

rated anteriorly.

Cirri XX, 21—-22, 25 mm. to 36 mm. long, comparatively long and .slender :

first segment very short, second twice as broad as long, third about as long

as broad, the following gradually increasing in length to the sixth, which is

about half again as long as broad ; next two or three segments similar, the

following very gradually decreasing in length, those in the terminal third of the

cirrus being about as long as broad ; antepenultimate segment about one third

longer than broad; penultimate segment half again as long as broad, slightly less

in diameter than the preceding ; opposing spine very small, though prominent,

terminally situated , directed obliquely forward ; terminal claw about as long as

the penultimate segment, stout basally, but becoming slender in the distal half,

moderately curved. The cirri are moderately compressed in the distal two

thirds ; the two or three segments before the penultimate have slight traces of

terminal dorsal tubercles.

Disk covered with a pavement of very small plates ; side and covering plates

well developed along the ambulacra.

Ends of the basal rays visible as large rhombic tubercles in the angles

of the calyx ; radials only visible as a large transversely oval tubercle

between the centrodorsal and the IBr^ ; IBr, very short, arcuate, in close lateral

apposition, the proximal edge more or less crenulate and bearing a large and

rather high transversely oval median tubercle ; IBr, rhombic, very short, some-

what over twice as broad as long, the edges somewhat crenulate and somewhat

produced, the proximal imbricating more or less over the anterior border of the

IBr,
; the lateral edges are very short, in close apposition ; it bears a rather

large and high rounded median tubercle ; IIBr i (3-|-4), in close lateral apposi-

tion and sharply flatttened, with the lateral edges slightly everted: the distal

edge of the IIBr, is somewhat everted, and the proximal edge of the IIBr^ more

strongly everted, the latter imbricating over the former except in the median

line; the IIBr, usually bears a strong rounded median tubercle hke that on the

two components of the IBr series.

Thirteen arms (in the type) 170 mra. long, elongated and comparatively

slender, resembling those of P. robusta

The pinnules in general resemble those of P. rohusta ; the pinnules in the

proximal part of the arm are strongly carinate. .

The colour in spirits is white.
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Fir,. 41.

—

Pachylomet.a macilenta.

Lateral view of the type.
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Locality.—Laccadive I.sla}ids (1()° 47' 45" N. lat., 72° 40' 20" E. long.); 705

fathoyns.—One specimen.

PACHYLOMETRA LEVIGATA.

PachylomHra levigata 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. -K>6.

Habitat.—Philippine Islands.

Depth.—494 fathoms.

PACHYLOMETRA sp.

'Locally.—Northwest of Sokotra (14° 20' N. lat., 52° 30' E. long.).

Depth.—1200 fathoms.

Rejiarks.—The cable repair ship " Electra " obtained a specimen of a large

new species of ParhyJometra which was adhering to a submarine cable raised at

the above locality, on July 10, 1909. The specimen has twelve arms, the IIBr

series being 4 (3 -(-4). The cirri are long and fairly smooth.

Genus GLYPTOMETRA.

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

(Antedon tuberosa P. H. Carpenter, 1888).

GLYPTOMETRA TUBEROSA.

A7if.edo)i tuberosa 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 126, pi. xiv, fig. 9; pi. xxiii, fig. 2.

Glyptotnetra tuberosa 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 19.

Habitat.—Philippine Islands.

Depth.—51-423 fathoms.

GLYPTOMETRA LATERALIS.

Charitometra lateralis 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 22(;.

Glyptometra lateralis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 19.

Habitat.—Hawaiian Islands.

Depth.—319-451 fathoms.

GLYPTOMETRA LATA.

Antedov lata 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 129.

Glyptometra lata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 19.

Habitat.—Southern Japan,

Depth.—361 fathoms.
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Genus CHLOROMETRA.

Chloronietra 1900. A. H. Clark, Proc, Biol. Soc. Washington, vol. 22, p. 21

(Antedon garrettiana A. H. Clark, 1907).

CHLOROMETRA GARRETTIANA.

Antedon garrettiana 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 142.

Chlorometra garrettiana 1909. A. H.Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 22.

Habitat.—Southern Japan.

Depth.—95 fathoms.

CHLOROMETRA ROBUSTA.

Chlorometra robiista 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 558.

Habitat.—Philippine Lslands.

Depth.—375 fathoms.

CHLOROMETRA ACULEATA.

Antedon acukata 1888. P. H. Carpenter, " Challenger " Reports, vol. 26.

Zoology, p 128, Y>1. x.xiii, fig. 3.

Chlorometra aculeata 190Q. A. H. Clark, Proc. Biol. Soc. Washington, vol.22,

p. 22.

Habitat.—Meangis Islands.

Depth.—500 fathoms.

Genus PCECILOMETRA.

Pa'cilometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 3(51 (Antedon acoela P. H. Carpenter, 1888).

PCECILOMETRA ACCELA.

Antedon acoela IS»». P. H. Carpenter, "Challenger" Reports, vol. 26= Zofi-

- logy, p. 132, pi. ii, fig. 3; pi. xvi.

Poecilometra acoela 1907 . A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 362.

Habitat.—Meangis Islands.

Depth.—500 fathoms.

PCECILOMETRA SCALARIS.

Antedon scalaris 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 1^1.

Pa'cilometra scalaris 1907. . A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 362.
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Habitat.—Southern Japan.

Depth.—361 fatlioms.

Genus STROTOMETRA.

Strotometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 19

(Antedon hepburniana A. H. Clark, 1907).

STROTOMETRA HEPBURNIANA.

Antedon hephnrniana 1907. A. H. Clark, Proc. U, S. Nat. Mus., vol. 33, p. 129.

Strotometra hephitrniana 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 20.

Habitat.—Southwestern Japan.

Depth.— 100-135 fathoms.

STROTOMETRA PARVIPINNA.

Antedon parvipinna 1888. P. H. Carpenter, " Challenger " Reports, vol. 26,

Zoology, p. 127, pi. XV, fig. 9.

Strotometra parvipinna 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 20.

Habitat.—Ki Islands.

Depth.—140 fathoms.

Remarks.—This species is closely related to S. hepburniana; it is a larger

form, however ; the genital pinnules are not nearly so much expanded ;
there is

a dehcate median carination on the IBr series and first two brachials which is

easily traceable all along the arm. P, is rather more like P, than hke P,, though

it is larger and has some of the characteristics of the latter.

Genus CHARITOMETRA.

Gharitometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol.

50, part 3, p. 360 (Antedon incisa P. H. Carpenter, 1888).

CHARITOMETRA BASICURVA.

Antedon hasicurva 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 102, pi. ii, figs. 2 a-d: pi. xxi, fig. 3
;

pi. xxii, figs. 3, 4; fig. on

p. 122, A, B.

Gharitometra hasicurva 1907. A. H. Clark, Smiths. Miscell. Coh. (Quarterly

Issue), vol. 50, part 3, p. 361.

Habitat.—Kermadec Islands.

Depth.—630 fathoms.
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CHARITOMETRA INCISA.

Antedon incisa 1888. P. H. Carpenter, " Challenger " Reports, vol. 26, Zoo-

logy, p. 124, pi. ii, figs. 1 ord; pi. xxi, figs. 1, 2.

Charitometra incisa 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 361.

Habitat.—Kermadec Islands.

Depth.—630 fathoms.

Suborder COMATULIDA MACROPHREATA.
Comatidida Macrophreala 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. 174.

Family ANTEDONIDiE.

Antedonidce 1865. Norman, Ann. and Mag. Nat. Hist. (3), vol. 15, p. 98.— 1908.

A. H. Clark, Proc. U. S. Nat. Mus., vol. 4, p. 211 (emended).

Subfamily ANTEDONINM.

Antedonince 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 176.

Genus MASTIGOMETRA.

Mastigometra 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 229

(Mastigometra flagellifera, sp. nov.)

MASTIGOMETRA FLAGELLIFERA.

Mastigometra fiageUifera 1909,. A.H.Clark, Proc. Biol. Soc. Washington, vol.

21, p. 229.— 1909. Vidensk. Medd. fra den naturhist. Forening i Koben-

havn, 1909, p. 190.

Habitat.—Unknown.

MASTIGOMETRA MICROPODA.

Mastigometra micropoda 1909. A. H. Clark, Proc, U. S. Nat. Mus., vol. 36,

p. 649.

Description.—Centrodorsal low-hemispherical, 4 mm. in diameter at the

base, the polar area sHghtly convex, or flattened; cirrus sockets closely crowded,

very numerous, in four or five alternating rows.

Cirri L-XC, 16, about 10 mm. long ; first two segments short, rather over

twice as broad as long, third as long as broad to about one third longer than

broad, fourth and fifth slightly longer; succeeding segments subequal, about as

long as broad; third to sixth segments shghtly '^dice-box shaped," the remain-

der with the ventral surface practically straight and the dorsal with a slight
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median concavity (in lateral view) ; no trace of dorsal spines or of overlap ; the

cirri become somewhat compressed in the distal two-thirds and therefore appear

very slightly broader in lateral view ; opposing spine represented by a slight

tubercle, terminally situated, which may be obsolete.

Scattered calcareous granules are present along the disk ambulacra, and

sinf'le perisomic interradial plates may be present between the TBr, as in Antedoii

bifida.

Fig. 42.

—

Mastigomelta microp

Lateral view of the type.

Radials even with the edge of the centrodursal ; IBr, very short, five or six

times as broad as long, of uniform height, not quite in apposition basally, the

lateral edges diverging distally ; I Br, triangular, about half again as broad as

long, the anterior angle somewhat produced, the proximal border as long as the

proximal edge of tlie I Br,.

Ten arms, ])robal)]y about sO mm. long, tlieii' structure being the same as

tli.tse of .1/. /lii//(/l/fi:m. The distal intersyzygial interval is three oblique muscu-

lar articulations.
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Pi 15 mm. long, much stouter basally than the succeeding, though tapering

evenly to an exceedmgly slender and delicate flagellate tip ; P^ 9 mm. long ; fol-

lowing pinnules gradually decreasing in length. The pinnules are of the same

proportions and structure as are those of M. flagellifera.

The colour in spirits is brownish white.

Localities.— 1 India. (Type Locality). Four specimens.

Off Colombo Light House, Ceylon; 26-^ fathoms.—One small specimen.

Genus COMPSOMETRA.

Compsometra 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 131

[Antedon loveni Bell, 1882 {=Anledon pumila Bell, 1884)].

COMPSOMETRA SERRATA.

Antedon serrata ^ 1908. A. H. Clark, Bull. Mus. Comp. Zool., vol. 51, No. 8,

p. 240, pi. i, fig. 4.

Compsometra serrata 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

Habitat.—Formosa (Taiwan) to southern Japan.

Depth.—8-35 fathoms.

COMPSOMETRA CRISPA.

Iridometra crispa 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 218.

Habitat.—Hawaiian Islands.

Depth.— 148-163 fathoms.

COMPSOMETRA LOVENI.

Antedon loveni ISS2. Bell, P. Z. S., 1882. p. 534.— 1908. A. H. Clark, Proc.

U. S. Nat. Mus., vol. 34, p. 481.

Antedon pumila 1884. Bell, Rep. Zool. Coll. H.M.S. " Alert," p. 157, pi. x, figs.

B, B*a—

6

Con^psometra loveni IdO'i. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

Habitat.—Southern Australia.

Depth.—Littoral, and down to 5 fathoms.

COMPSOMETRA INCOMMODA.

Antedon incomnioda 1>>SS. Bell, Ann. and Mag. Nat. Hist. (6), vol. 2, No. xi,

p. 404.

i Not Antedon serrata Orsted, MS. = Siylometra spinifera.

2 On plate X, there arc two figures lettered " B ": the proseni species is represented by tlie

lower figure B, the upper being a misprint for •• C"
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Compsometra lacertosa 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 38, p. 275.

Habitat.—Southern Australia.

Depth.—Littoral, and down to 20 fathoms.

Remarks.—There is nothing whatever in the diagnosis of this species which

furnishes a clue to the characters separating it from C. loveni, and Professor Bell

himself in 1889 published a note stating that the two wei'e identical, the diag-

noses differing only because he had established loveni {i.e. " piiiinla^') on a broken

and incoDinioda on an entire specimen. I was much surprised, therefore, to find,

upon visiting the Britisli Museum, that the types of Antedori incommoda were

specimens of the interesting and very distinct species which I recently des-

cribed as Cotn.psoiiietra lacertona.

COMPSOMETRA sp.

In the British Museum there are eleven specimens of a species of Compso-

metra from Lewis Island in the Dampier Ai'chipelago ; I was not able to deter-

mine them specifically while visiting that institution because of lack of time.

Genus IRIDOMETRA.

Iridometra 1908. A. H. Clark, Proc. Biol. Soc. Waaliington, vol. 21, p. 130

(Antedon adrestine A. H. Clark, 1907).

IRIDOMETRA ADRESTINE.

Antedon adrestine 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 340.

Iridometra adrestine 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21^
p. 131.

Habitat.—Southern Japan.

Depth.—45-48 fathoms.

IRIDOMETRA MELPOMENE.

Iridometra meljiomene 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 559.

Habitat.—Philippine Islands.

Depth.—88 fathoms.

IRIDOMETRA MAURITIANA.

Iridometra mauritiana 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 40.

Habitat.—Mauritius ; Madagascar.

Depth.—Littoral.
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IRIDOMETRA ^GYPTICA.

Antedon parvicirra 1908. Chadwick, Journ. Linn. Soc. (Zool.), vol. 31, p. 45.

Iridometra cegyptica 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 42.

Habitat.—Suez

.

Depth.— 10 fathoms.

IRIDOMETRA NANA.

Antedon nana 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 170.— 1891.

Nova Acta Acad. German., vol. 58, No. 1, p. 89, pi. 5, figs. 57, 58.

Iridometra nana 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

Locality.—Andaman Islands ; surf line.—One specimen with arms 30 mm.
long.

Other Records.—Philippine Islands; Tonga Islands; Nicobar Islands;

Singapore; Amboina; BiUiton; Macclesfield Bank ; Male, Maldives.

Depth.—Littoral, and down to 41 fathoms.

IRIDOMETRA BRISEIS.

Antedon briseis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 83.

Iridometra briseis 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

Habitat.—Sea of Japan.

Depth.—59 fathoms.

IRIDOMETRA PARVICIRRA.

Antedon parvicirra 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 204, pi. xxxvi, figs. 7, 8.

Iridometra parvicirra 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

Habitat.—Phihppine Islands.

Depth.—18-44 fathoms.

IRIDOMETRA SCITA.

Iridometra scita 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Tsflue),

vol. 52, part 2, p. 232.

Habitat.—Phihppine Islands ; Billiton.

Depth.—Littoral.

IRIDOMETRA PSYCHE.

Antedon psyche 1908. A. H. Clark, Bull. Mus. Com. Zool., vol. 51, No. 8,

p. 241, pi. i, figs. 2, 3.
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Iridometra psyche 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

Habitat.—Southern .Japan.

Depth.—30 fathoms.

IRIDOMETRA MINUTA.

Aidedoii miinitd (H. L. Clark. MS.) 1907. A. H. Clark, Smiths. Miscell. Coll.

(Quarterly Issue), vol. 50, part 3, p. 341.

IridoDietra inlnuta 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21.

p. 131.

Habitat.—Southern Japan.

Depth.— 13 fathoms.

IRIDOMETRA EXQUISITA.

Iridometra exquisita 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 408.

Habitat.—Philippine Islands.

Depth.—74-78 fathoms.

IRIDOMETRA, sp.

Locality.—Albany Passage, Queensland.

Remarks.—A very small specimen from this locality in the collection of the

Australian Museum appears to be referable to the /. nana species group ; P., is

longer than P, , being nearly, though not quite, intermediate in length between P,

and P,.

Genus TOXOMETRA.

Toxnwptra 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. -'.fiO (Toxo-

metra paupera, sp. nov.).

TOXOMETRA PAUPERA.

Toxometra paupera 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 560.

Habitat.—Philippine Islands.

Depth.— 182 fathoms.

Subfamily PEROMETRINM.

PerometrincE 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 176.

Genus PEROMETRA.

Peronielra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 357 (Antedon diomedese A. H. CIlark, 1907).
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PEROMETRA AFRA.

Perometra afra 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 43.

Habitat. Providence Island, norfch-east of Madagascar.

Depth.— 1 l>.5 fathoms.

PEROMETRA DIOMEDE^.

Antedon diomedece 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. I4n.

Perometra diotnedece 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 3.58.

Habitat.—Southern Japan.

Depth.—.51-110 fathoms.

PEROMETRA PUSILLA.

Antrdon i)ii>iiUa ISHR. P. H. Carpenter, "Challenger" Reports, vol. 26, Zof)-

logy, p. 131, pi. .\xiii, fig. 1.

Perometra pusilla 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. ")()!.

Habitat.—Ki Lslands.

Depth.— 140 fathoms.

Remarks.—This species differs markedly from P. diomedece in possessing

Po, as I discovered upon examining the type in the British Museum '
; the synar-

thrial tubercles are also much more strongly developed than in specimens oi

P. diomedece of equal size.

Genus ERYTHROMETRA.

Erythrometra 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 12(5

(Antedon ruber A. H. Clark, 1907).

ERYTHROMETRA RUBER.

Antedon ruber 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 146.

Erythrometra ruber 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21.

p. 12().— 1909. Vidensk. Medd. fra den naturhist. Foreninn; i Kobenhavu.

1909, p. 190.

Habitat.—Southern Japan.

Depth.—55-105 fathoms.

Subfamily ZENOMETRINjE.

Zenometrince 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 176.

I Ct. Proc. U. S. Nat. Mus., vol. 39, p. .562.
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Genus ZENOMETRA.

Zenometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol 50,

part 3. p. 354 (Antedon columnains P. H. Carpenter, 1881).

ZENOMETRA TRISERIALIS.

Zenometra triserialis 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 219.

Habitat.—Hawaiian Islands.

Depth.—193-352 fathoms.

Genus PSATHYROMETRA.

Psathyrometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 353 -Antedon fragilis A. H. Cl.ark, 1907).

PSATHYROMETRA ERITHRYZON.

Antedon erithryzon 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 79.

Psathyromefm erithryzmi 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 353.

Habitat.—Sea of Japan.

Depth.— 406-:59() fathoms.

PSATHYROMETRA FRAGILIS.

Antedon jm'jilis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33 p. 80.

Psathyrometra fragilis 1907. A. H. Clark. Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 353.

Habitat.—Yezo Straits, Japan.

Depth.—500 fathoms.

PSATHYROMETRA BOREALIS.

Psathyrometra horealis 1908. A. H. Clark, Proc. U, S. Nat. Mus,, vol. 34,

p. 236.

Habitat.—Western Aleutian Islands.

Depth.— 1046 fathoms.

PSATHYROMETRA BIGRADATA.

Antedon higradata 1895. Hartlaub. Bull. Mus. Comp. Zool., vol. 27, No. 4,

p. 145, pi. i, fig. 5.

Psathyrometra bigradata. 1906. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 353.
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Habitat.—Galapagos Islands.

Depth.—385-555 fathoms.

PSATHYROMETRA PROFUNDORUM.

Psathyromeira projundonun 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 237.

Habitat.—Queen Charlotte Islands, British Columbia.

Depth.— 1588 fathoms.

PSATHYROMETRA CONGESTA.

Psathyrometia coiigeski 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 221.

Habitat.—Hawaiian Islands.

Depth.—400-500 fathoms.

PSATHYROMETRA MIRA.

Psathyrometra mira 1809. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 648.

Description.—Centrodorsal conical, rounded at the apex. 4 mm broad

at the base and 4 mm. high, divided into five radial areas by five shallow inter-

FlG. 43.

—

Psathyrometra mira.

Lateral view of the type.

radial furrows, each equal in width to nearly or quite the diameter of the ad-

jacent cirrus sockets; cirrus sockets closely crowded, regularly arranged in two

converging columns in each radial area, with a single socket, the remnant of a

third column, between the distal ends of the first sockets of the outer columns,

which come together just beneath it.

Cirri XL, lacking in both specimens.

Ends of the basal rays visible as small tubercles in tlic angles of the calyx,
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but with difficulty separable from the general surface of the centrodorsal and

radials ; radials even with the edge of the centrodorsal in the median line, but ex-

tending up in the angles of the calyx and entirely separating the bases of the

IBr, ; IBr, oblong, slightly over twice as broad as long, evenly roimded dorsally

and laterally ; TBr, broadly pentagonal, about as long as broad, the lateral

edges not quite so long as those of the IBr,
,
convex, the lateral angles somewhat

produced outward.

Ten arras, all broken utf at the base in the specimens at hand; first

brachial slightly wedge-shaped, about twice as broad as its exterior length, entirely

free interiorly; second brachial considerably larger, approximately oblong, not

quite so long as broad; third and fourtli brachials (syzygial pair) not quite

so long as broad: the remainder of the arms, and the pinnules, so far as can be

judged from the fragments, are similar to those in other species of the genus.

The synarthriaj tubercles are very slightly marked.

The colour in spirits is brownish white, the perisome brown.

hocALiTiss.—Duncan Passage. Andaman Islands (11° 31' 40" N. lat., 92"" 46'

40" E. long.) ; 188-220 fathoms. (Type Locality). -Two broken specimens.

Near Interview Island, Andamans (13° 27' 00" N. lat., 93° 00' 00" E. long.)

;

405 fathoms; bottom temperature 48° Fahr.
;
green mud.—One specimen.

Gulf of Martahan (14° .54' 30" X. lat., 96° 00' 00" E. long.) ;
"6 fathoms"

;

soft )n.ud.—One broken specimen.

PSATHYROMETRA PARVA.

Psathi/roviKtru parva 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 562.

Habitat. -Philippine Islands.

Depth.—422 fathoms.

PSATHYROMETRA GRACILLIMA.

Psitlhi/rometra (irariUima 1909. .\. H. O.ark, Proc. Biol. Soc. Washington,

vol. 22, p. 149.

Description.—This species is even smaller and more delicate than Ps. mira

and Ps. parva.

Centrodorsal sharply conical, 4 mm. broad at the base and 25 mm. high,

separated intb five radial areas by live interradial furrows which are somewhat

broader than the adjacent cirrus sockets ; eight to ten well separated cirrus

sockets in each radial area, Mrranged approximately in four columns, though

apparently more or less irregular.

Cirri XL -L, about 25, 35 nun. Imio;, slender, smooth, and delicate.

The ten arms which, excc)i( for their slendeiiiess, resemble those of related

species, are about 100 mm. long.

The colour in life is a " pale earthy brown."
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Fig. 44.

—

Psalhyromeira gracillima

Lateral view of the type.
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Locality.—Southwest of Alcyab, Burma (\Q° ^5' N. lat., 92° 24' E. long.):

272 fathoms; bottom temperature 50° Jf^a/).r.- -Three broken specimens.

Genus ADELOMETRA.

Adelmnetra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 363 (Antedon angustiradia P. H. Carpenter, 1888).

ADELOMETRA ANGUSTIRADIA.

Antedon angustiradia 1888. P. H. Carpenter, '-Challenger" Reports, vol. 26,

Zoology, p. 253, pi. xlv, fig. 4.

Adelometra angustiradia 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 364.

Habitat.—Ki Islands.

Depth.— 140 fathoms.

Genus BALANOMETRA.

Balanometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 177

(Antedon balanoides P. H. Carpenter, 1888).

BALANOMETRA ELONGATA.

Perometra elongata 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 229.

Habitat.—Philippine Iislands.

Depth.—78 fathoms.

BALANOMETRA BALANOIDES.

Antedon halanoides 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 207, pi. xxxiii, tigs. 6, 7.

Habitat.—Philippine Islands.

Depth.—82 fathoms.

Subfamily HELIOMETRINM.

Helionietiium 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 176.

CY(!LOMETRA, gen. nov.

Genotype.—Cydomctra jiuvescens, sp. nov.

Characters.—This new genus is closely related to HeUonietra and Solanometra,

which it replaces in the East Indian region ; it is distinguished, however, by

having the P.^ markedly shorter than P, instead of approximately of the
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same length or slightly longer, as in Heliovietra and Solannmetra , and by the outer

segments of P,, which are somewhat elongated instead of very short.

CYCI.OMETRA FLAVESCENS, sp. nov.

Description.—Centrodorsal rounded conical.

Cirri XXVIII, 41-43, .30 mm. long ; first segment short, second nearly as long

as broad, the following gradually increasing in length and becoming twice as long

as broad on the fourth ; the next five are similar : the following gradually

decrease in lengtli, after about six more becoming about as long as broad and

remaining of those proportions until the end of the cirrus. The earlier segments

are slightly constricted centrally, with the distal ends all around finely spinous
;

the short outer segments ai'e carinate, this carination appearing convex in lateral

view.

The ten arms are 130 mm. long ; the IBr series and brachials are essentially

as in Antedon bifida, but the distal ends of the brachials are more prominent and

are finely spinous. Syzygies occur between the third and fourth brachials,

again between the ninth and tenth and fourteenth and fifteenth , and distally at

intervals three or four oblique muscular articulations.

P, is very long. 17 mm. to 19 mm. in length, with from forty-two to forty-five

segments of which the first seven are broader than long, those after the tenth or

eleventh longer than broad, and the distal shglitly elongated ; P.^ is apparently

similar, but shorter ; P.. bears a genital gland. The distal pinnules are exceed-

ingly slender, 17 mm. long.

The colour in spirits is yellow.

Locality.—South of Ras Sharwein, Arabia; or, northwest of Sokotra (14° 20'

N. lat., 52° 30' E. long.); 1200 fathoms.

Remarks.—The type of this species, which was collected by the cable repair

ship " Electra," is in the British Museum.

CYCLOMETRA CLIO.

Antedon clio 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 79.

Habitat.—Southwestern Japan.

Depth.—107 fathoms.

Genus TRICHOMETRA.

Trichometra 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 131

(Antedon aspera A. H. Clark, 1908).

TRICHOMETRA EXPLICATA.

Trichometra explicata 190S. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 52, part 2, p. 232.
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Habitat.—Philippine Islands.

Depth.—283-730 fathoms.

TRICHOMETRA VEXATOR.

Trkhonicfra ir.mlor lf)OS. A. H. Clark, Proc. U. S. iVat. Mus. , vol. 34, p. 217.

Habitat. -Hawaiian Islands.

Depth.— 138-355 fathoms.

TRICHOMETRA OBSCURA.

Trkhometra ohsoira 1909. A. H. Clark, Proc. Biol. Soo. Washington, vol. 22,

p. 149.

Descreption.—Centrodorsal conical, the sides slightly convex, 35 mm.

broad at the base and 3 mm. high.

Fig. 45.

—

Trichometra obscurn.

Lateral view o f the type.

Cirri lacking.

Radials even with the edge of the centrodorsal ; IBr, very short and hand-

like, not quite in contact basally, the lateral edges diverging at a leather broad

angle ; IBr.^ almost triangular, slightly broader than long, the anterior and lateral

angles rather strongly produced, with a rounded posterior process incising the

IBr,.

The ten arms resemble those of tlie other species of the genus, so far as may
be judged from the single mutilated specimen. The longest stump measures

9 mm. to the tenth brachial.

The colour in spirits is white.

IjOCaiaty.—Southwest of (Jape Comorin (7° 17' 30" N. lat., 76° 54' 00" E.

long.); 4^0 fathoms: bottom temperature lii^° Fahr.
]
gref/miu/. —One badly broken

specimen.

TRICHOMETRA PLANA, sp. nov.

Description.—Centrodorsal very low hemispherical, practically thin dis-

coidal with the edge bevelled off, 2 mm. in diameter ; in lateral view the centro-

dorsal appears thin discoidal with a single row of cirrus sockets, four to each
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radius; cirrus sockets very numerous, from fifty-five to sixty in number, gradu-

ally decreasing in size from the periphery to the centre of the centrodorsal at

the periphery being four to a radius, the central sockets being scarcely half

as large as these ; the dorsal pole is small and resembles that of the other species

of the genus except in being practically flat ; the small and numerous cirrus

sockets are very closely crowded as in the related larger forms.

Cirri lacking.

Radials barely visible beyond the edge of the centrodorsal, their distal angles

slightly separated; IBr, very short, about six times as broad as long, the sides

of adjacent I Br, being parallel to each other and slightly separated; IBr^

twice as broad as long, almost triangular, the anterior angle produced, the

anterior sides concave ; the lateral angles are slightly produced and end in a

fringe of fine spines.

The ten arms resemble those of the other small species of the genus ; they

measure 14 mm. in length to the eighteenth brachial (counting from the radial).

Syzygies occur between the third and fourth brachials, again between the ninth

and tenth and fourteenth and fifteenth, and distally at intervals of three oblique

muscular articulations.

P[ 5-5 mm. long with thirteen segments, exceedingly slender and hair-like ;

the first segment is twice as broad as long, the second is slightly longer than

broad
J
the third is slightly over twice as long as broad; the following increase

in length and the distal are excessively elongated with swollen articulations ; the

pinnule tapers gradually to the fifth segment, and is extremely slender from

that point onward. P, is 3- 5 ram. long with eight segments, of which the first

is broader than long, the second slightly longer than broad, and the remainder

excessively elongated and slender : it is just perceptibly smaller basally than

P,; PjisS mm. long with eight segments and resembles P^; the following

pinnules are all broken, but the segments of all of them, except for the first two,

are excessively elongated.

Locality.—'^Investigator^'' Station 232; 4.30 fathoms.—One badly broken

specimen.

Remarks .^This curious little species is readily distinguished from all the

others of the genus by its small and very flat centrodorsal, which looks much

more like the centrodorsal of some species of Anfedon than like the centrodorsal

of the larger species of the genus Trichometra.

Genus NANOMETRA.

Nanometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 3, p. 348 (Antedon minor A. H. Clark, 1907).

NANOMETRA BOWERSI.

Antedon minor 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33. p. 144 (pre-

occupied).
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Antedon bowersi 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 148.

Antedon orientalis 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, p. 341.

Nanomefm mincherti 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part 3, p. 349.

Habitat.—Southern Japan.

Depth.—103-191 fathoms.

Subfamily THYSANOMETRINM.

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

p. 176.

Genus EUMETPvA.

Eumetra 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol. 50,

part 2, p. 230 (Eumetra chamberlaini, sp. nov.).

EUMETRA CHAMBERLAINI,

Eumetra chamberlaini 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 231.

Habitat.—Philippine Islands.

Depth.—78-80 fathoms.

EUMETRA INDICA.

Eumetra indica 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 84.

Description.—Centrodorsal conical. 3 mm. broad at the base and 3 mm.

high, the cirrus sockets arranged in six closely crowded alternating rows. The

centrodorsal as a whole resembles closely that of the species of Hathrometra.

Cirri about LXX, all lacking.

Radials extending slightly beyond the edge of the centrodorsal, diverging

at an acute angle in the angles of the calyx; IBr, somewhat trapezoidal,

about three times as broad as long, not in contact basally; IBr^ rhombic,

the free lateral edges rather longer than those of the IBr| , forming with

them somewhat more than a right angle ; synarthrial tubercles moderately

developed.

Ten arms about 60 mm. long : first brachial longer outwardly than inwardly,

slightly incised by the second, not united interiorly, but the inner edges diverg-

ing at approximately a right angle ; second brachial nearly twice as large,

irregularly quadrate, with a rounded posterior projection incising the first; third

and fourth brachials (syzygial pair) about as long as broad; next eight or

nine brachials slightly wedge-shaped, half again as broad as long, then becoming

almost or quite triangular, about as long as broad, and further out on the arm
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wedge-shaped again and longer than broad. Syzygies occur between the third

and fourth brachials, again between the ninth and tenth and fourteenth and

fifteenth, and distally at intervals of three oblique muscular articulations.

P^ about 6 mm. long, very slender and delicate, somewhat stiffened, with

about nine segments, the first about as long as, or slightly longer than, broad,

the second and third twice as long as broad, the following gradually increasing

in length and becoming exceedingly elongated distally; P.^ about 10 mm. long,

proportionately stouter than Pj and stifEer, with fifteen segments, the first

squarish, the second slightly longer than broad, the third twice as long as broad,

Fig. 46.

—

Eumetra indica.

Lateral view of the type.

the remainder from three to four times as long as broad ; P.^ 8 mm. long with fifteen

segments, similar to P, but slightly less stout; P^ like Pji P5 5 mm. long,

slightly more slender than P^ , with ten segments which have slightly everted

and spinous distal ends ; the following pinnules are similar ; the distal pinnules

are lacking.

The colour in spirits is light brownish yellow with traces of a broad median

dorsal line of purple.

Locality.—0^ Port Blair, Andaman Islands ; 112 fathoms.—One broken speci-

men.
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Remarks.—The conical centrodor.sal, visible radials. and widely separated

IBr and lower brachials, which do not have produced lateral borders, give this

species a somewhat different appearance from E. chuiuherlaini ; in the latter P^

is stouter, longer, and stiffer than any of the other pinnules, while in E. indica P.^

instead of Pg is enlarged.

Genus THYSANOMETRA.

Thysanometra 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Issue),

vol. 50, part .'5, p. 351 (Antedon teaelloid.es A. H. Clark, 1907).

THYSANOMETRA TENELLOIDES.

Antedun tendloides 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 73.

Thysanometra tendloides 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 351.

Habitat.—Southern Japan.

Depth.—70 fathoms.

THYSANOMETRA TENUICIRRA.

Antedon, tenuicinu 18SS. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. ISG, pi. XXX, hgs. 4-8; pi. xxxiii, figs. 4, 5.

Antedon notata 1888. P. H. Carpenter, " Challenger " Reports, vol. 26, Zoology,

p. 187, pi. xxxiii, figs. 4, 5.

Thysanometra tenuicirra 1908. A. H. Clark, Proc. Biol. Soe. Washington,

vol. 21, p. 125.

Habitat.—North of the Admiralty Islands.

Depth.— 150 fathoms.

Subfamily BATHYMETRIN^.

Baihymetrinw 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 177.

Cenus BATHY.METRA.

Bathymctra 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21. p. 132

(Antedon abyssicola P. H. Carpenter, 1888, restricted).

BATHYMETRA ABYSSICOLA.

Antedo)i abyssicola iHSa. P. H. Carpenter, • Cliallenger " Reports, vol. 26,

Zoology, p. 191 (part), pi. xxxiii, fig. 1 (but not fig. 2).

Bathymetra abyssicola 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 132.

Habitat.—North Pacific.

Depth.— 2900 fathoms.



A. H. CLARK : THE CRINOIDS OP THE INDIAN OCEAN. 245

BATHYMETEA CARPENTERI.

Antedon abyssicola 188S. P. H. Carpenter, "Challenger" Reports, vol. 26,

Zoology, p. 191 (part), pi. xxxiii, fig. 2 (but not fig. 1).

Baihymetra carpenteri 1908. A. H. Clark, Proc. U.S. Nat. Mus., vol. 34, p. 235.

Habitat.—West of Tasmania.

Depth.—2600 fathoms.

BATHYMETRA BREVICIRRA.

Bathymetm hrevicirra 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,

p. 234.

Habitat.—Western Bering Sea.

Depth.— 1766 fathoms.

BATHYMETRA sp.

Antedon sp. 1895. Hartlaub, Bull. Mus. Comp. Zool., vol. 27, No. 4, p. 146,

pi. iv, fig. 25.

No cirri, and arms lacking after the third (hypozygal) brachial.

Cirrus sockets about twenty-five, closely crowded and relatively large;

radials entirely visible, the lateroanterior angles somewhat produced between

the IBr, , so that the latter are not in lateral apposition.

Locality.—Near Malpelo Island, Bay of Panama.

Depth.— 1772 fathoms.

Genus THAUMATOMETRA.

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

p. 127 (Antedon ciliata A. H. Clark, 1907).

THAUMATOMETRA TENUIS.

! Antedon 1884. von Graff, "Challenger" Reports, vol. 10, Zoology, p. 79.

Antedon tenuis 1907. A. H. Clark, Proc. U. S. Nat. Mus.. vol. 33, p. 80.

Antedon ciliata 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 81.

Thaumatometm tenuis 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 35,

p. 117 (fig. 11).

Habitat.—From Korea (Cho Sen) northward tu the Amur.

Depth.—80-620 (? 800) fathoms.

THAUMATOMETRA REMOTA.

Antedon reniota IH8H. P. H. Carpenter, " Challenger " Reports, vol. 26, Zoo-

logy, p. 184, pi. xxix, figs. 5-9.
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Thaumatometra remota 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 128.

Habitat.—Near the Crozet Islands.

Depth.— 1600 fathoms.

THAUMATOMETRA ABYSSORUM.

Antedon ahyssorion, 1S8S. P. H. Carpenter, "Challenger" Reports, vol. 26.

Zoology, p. 19(1, ])l. xxix, figs. 10-13.

Thaumatometra abyssonini 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol.

21, p. 128.

Habitat.—Off the Crozet Islands.

Depth.— 1600 fathoms.

THAUMATOMETRA EXIGUA.

Antedon exigua 1H»S. P. H. Carpenter, "Challenger" Reports, vol. 26, Zoo-

logy, p. 178, pi. xxxii, figs. 1-4.

Thaumatometra exigua 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 128.

Habitat.—Off Marion Island.

Depth.—50-140 fathoms.

THAUMATOMETRA ALTERNATA.

Antedon tenwifi 1887. P. H. Carpenter, Quart. Journ. Micros. Sci., vol. 27,

p. 386 [nomen nudum).

Antedon alternata 1888. P. H. Carpenter, "Challenger" Reports, vol. 26,
Zoology, p. 179, pi. xviii, figs. 1-3; pi. xxxii, figs. 5-9.

Thaumatometra alternata 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol.

21, p. 128.

Habitat.—^e-w Zealand and New Guinea to Japan.

Depth.—630-1070 fathoms.'

THAUMATOMETRA COMASTER.

Thaumatometra comaater 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,
p. 232.

Habitat.—Yezo Straits, Japan.

Depth.—300-533 fathoms.

THAUMATOMETRA ISIS.

Antedon isis 1907. A. H. Clark, Proc. U. S. Nat Mus., vol. 33, p. 82.

1 Probably more than one species is included by Carpenter under this name.
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Thaumatometra isis 190S. A. H. Clark, Proc. Biol. See. Washington, vol. 21,

p. 128.

HABiTAT.^Southern Japan and Korea (Cho Sen).

Depth.—361 fathoms.

THAUMATOMETRA L^VIS.

Antedon Icevis 1888. P. H. Carpenter, ''Challenger" Reports, vol. 26, Zoo-

logy, p. 187, pi. xxxi, fig. 6.

Thaumatometra Icevis 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 128.

Habitat.—Ofif the Meangis Islands.

Depth.—500 fathoms.

THAUMATOMETRA PARVA.

Thaumatometra parva 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 2:! I.

Habitat.—Southern Japan.

Depth.—120-265 fathoms.

THAUMATOMETRA PARVULA.

Antedon parvula 1895. Hartlaub, Bull. Mus. Comp. Zool.. vol. 27. No. 4,

p. 144, pi. iii, fig. 21.

Thaumatometra parvula 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol.

21. p. 128.

Habitat.—Panama.

Depth.—978 fathoms.

THAUMATOMETRA sp.

LocAhiTY.—Northivest of Sokotra (14° 20' N. lat., 52° 30' E. long.).

Depth.—1200 fathoms.

Remarks.—The cable repair ship " Electra," upon raising a cable at the

above locality on July 10, 1909, found upon it a new species of Thaumatometra.

Family PENTAMETROCRINIDiE.

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

p. 135.

Genus DECAMETROCRINUS.

Decametrocrinus 1905. Minckert, Zool. Anzeiger. vol. 28, p. 494 (Promacho-

crinus abyssorum P. H. Carpenter, 1888).'

1 Vide A. H. Clark, Proc. U. S. Nat, Mus., vol. 34. P- 516 (1908).
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DEOAMETROCRINUS RUOOSUS.

Decametrocrinns rugosx.^ 1908. A. H. Clark. Proc. U. S. Nat. Mus., vol. 34,

p. 215.

Habitat.—Hawaiian Islands.

Depth.—762-1000 fathoms.

DECAMETROCRINUS NARESI.

Prnmachoerinus naresi 1888. P. H. Carpenter. "Challenger" Reports, vol. 26,

Zo6logj\ p. 352, pi. Ixix, figs. 8-10.

Decametrocrimifi horealis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33,

p. 71.

Habitat.—Meangis Islands, and northward to southern Japan.

Depth.— 3*) 1-500 fatlioms.

DECAMETROCRINUS ABYSSORUM.

ProDiachorrinuft ahijssorum 1888. P. H. Carpenter. "Challenger" Reports,

vol. 26, Zoology, p. 351, pi. i, figs. 4, 5; pi. Ixix, figs. 5-7.

Decametrocrinvs abijssorH.ni 1905. Minckert, Zool. Anzeiger, vol. 28, p. 494.

Habitat.—Extreme southern part of the Indian Ocean.

Depth.— IfiOO- 1800 fathoms.

DECAMETROCRINUS sp.

Locality.—"Investigator" Station No. 124.

Remarks.—A single ineomplete arm of a large species of Decametrocrinus

was dredged at this station. It is broken into eight fragments, all of which

except one evidently belong in a linear series. The basal portion is 4 mm.

in diameter, and the total length is 278 mm.; it is probable that at least 50

mm. of the basal part is missing, and 40 mm. of the tip, so that the arm length

must have been nearly or quite 350 ram. This would give an expanse of 700

mm., and indicate a size approximate to that of Heliovietra maxima, previously

the largest known crinoid, recent or fossil, which T dredged in abundance about

the southern end of Sakhalin Island in 1906.

The genital glands in this specimen, instead of being ovoid or fusiform

bodies as in other comatulids, are broken up into a series of small bead-like

bodies, approximately one to each of the greatly elongated pinnulars, and are

protected by prominent calcareous plates. This may be a sexual dift'erentiation

but it appears more probable that it is in reality specific, and, taken in con-

nection with the very large size and the intersyzygial interval of four or five

oblique muscular articulations, it certainly dififerentiates this specimen sharply

from the few other more perfect individuals heretofore known. Until more is



Fig. 47.

—

Decametrocrinus sp.

(« ) Dorsal view of the arm, reconstructed.
(b) Lateral view of the base of the arm.
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learned, however, the appHeation of a specific name tn tliis fragment couhl only

cause confusion.

Placed side by side with the arms of Dccamctrocriwus rugosiis from the

Hawaiian Islands no differences, except the proportionately greater size and

the somewhat different arrangement of the syzygies. were detected.

The Pentametrocrinida? are peculiar among the comatulids in having un-

divided arms of very primitive structure, morphologically entirely different

from the undivided arms of the species of the genus Eudiocrinus, which belongs

to the Zygometridfe. This single arm, however, divides twice. The thirty-fourth

brachial from the proximal end (as preserved) is the hypozj'gal of a syzygial pair

,

the epizygal of this syzygial pair has its distal face divided, and bears two

brachials, both of which are but slightly smaller than the more normal one would

liave been ; the first brachial beyond this axillary on the left (viewed dorsally)

side is short, and is united by syzygy to the succeeding ; on the right the first

brachial is twice as long, obliquely wedge-shaped (the longer side inward); the

two are interiorly united basally for about four-fifths of tlie length of the left

(smaller and shorter) brachial. The tvventy-fiftli brachial further on bears a well

developed arm as large as the main trunk instead of the usual pinnule. In this

supernumerary arm the fourth and fifth brachials are united by syzygy as in

primary arms.

Genus PENTAMETROCRINUS.

Thmimntnrrrmis 18S4. P. H. Carpenter, Phil. Trans. Roy. Soc, 1S83, p. 919

(Thaumatocrinus renovatus, sp. nov., a young specimen not identifiable

with certainty).

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

p. 134 (Eudiocrinus japonicus P. H. Carpenter, 18S2).

PENTAMETROCRINUS TUBERCULATUS.

Eudiocrinus tuberculatns 1907. A. H, Clark, Proc. U. S. Nat. Mus., vol. 32,

p. 573.

Pentametrocrinufs tnherculatus IOCS. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 21. p. 135.

Habitat.—Southern Japan.

Depth.—169 fathoms.

PENTAMETROCRINUS DIOMEDE/E.

Peritametrocrinns diomedem 1908. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 52, part 2, p. 2.'U.

H.vEiTAT.—Philippine Islands, and northward to southern Japan.

Depth.— 103-152 fathoms.
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PENTAMETROCRINUS JAPONICUS.

Eudiocrinus japoiiicns 1882. P. H. Carpenter, Journ. Linn. See. (Zool.), vol. 16,

p. 499.

Pentametrocrinus japonicus 1908. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 21, p. 135.

Habitat.—Southern Japan.

Depth.—103-712 fathoms.

PENTAMETROCRINUS VARIANS.

Eudiocrinus varians 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,

p. 496.

Pentametrocrinus varians 1908. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 21, p. 135.

Localities.—'"Investigator''' Station No. 315.

'" Investigator '' Station No. 331.

Remarks.—A very fine specimen dredged at Station 315 resembles in the

minutest details individuals at hand dredged by the United States Fisheries

Steamer " Albatross" off southern Japan. The arms were probably 100 mm.
to 110 mm. in length; the cirri are 30 mm. long, and are composed of 21 seg-

ments. This example is, therefore, of about the same size as the largest from

Japan.

A specimen of the same size as, and similar to, the preceding, was dredged

at Station 331.

Other Records.—Philippine Islands, and noitjiward to southern Japan.

Depth.—361-1050 fathoms.

PENTAMETROCRINUS SEMPERI.

Eudiocrinus semperi 1882. P. H. Carpenter, Journ. Linn. Soc. (Zool.), vol. 16,
p. 497.

Pentametrocrinus semperi 190S. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 21, p. 135.

Habitat.—Off New South Wales.

Depth.—950 fathoms.'

Family ATELECRINID^.

Aielecrinidoe 1899. Bather, Rep. British Association for 1S9S, p. 923.

i Thaumatocrinus renovatus, whieli is the young of some undeterminable species of Pentametro-

crinus, was found by the " Challenger " in tlui oxtromi! soutli of the! Indian Oeean at a depth of

1800 fathoms.
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(Jenus ATELECRINUS.

Atehcritms 1881. P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, No. 4,

p. ICO (Atelecrinus balanoid.es, sp. nov.).

ATELECRINUS CONIFER.

Atelecrinus conifer 1908. A. H. Cl.^rk, Proc. U. 8. Nat. Mus., vol. 34, p. 214.

Habitat.—Hawaiian Islands.

Depth.—552-809 fathoms.

ATELECRINUS WYVILLII.

Atelecrimis wyvUlii 1882. P. H. Carpenter, Joiun. Linn. Soc. (Zoiil.), vol. 16,

p. 492.

Habitat.—Near Fiji.

Depth.—CIO fathoms.

II.—THE STALKED CRINOIDS.

Family PENTACRINITID^.

Pentacrinitkhr 1842. J. E. Gray. Synopsis Brit. Mus., p. ny.— l,s48. List Brit.

Animals in Brit. Mus., Centronia' or Radiated Animals, p. 28.

Genus COMASTROCRINUS, nov.

Genotype.—Hypalocrinus sprinycri A. H. Clark, 1909.

Diagnosis.—A genus of Pentacrinitid;ie in which the arms are more than ten

in number, the division being by defective interpolated division as in Capillaster,

by compound division as in Comatella, or by a combination of the two, but never

by simple extraneous division as in Metacrinus, simple interpolated division as in

Hypalocrinus, multiplex interpolated division as in Endoxocrinns, or interpolated-

extraneous division as in Isucrinus or Peniacriniles. Following division series of

two the first syzygy on the outer arms is between the second and third brachials,

on the inner arms between the third and fourth brachials (just the reverse of the

conditions found in Comatella) ; in the former ease the first pinnule is on the first

brachial, in the latter it is on the second ; following division series of more than

two ossicles the first syzygy is between the second and third brachials as in

Capillaster. The articulation between the ossicles of the IBr series is a pseudo-

syzygy, of the type common to all the genera of the Pentacrinitida?. All the

proximal ossicles beyond the radials hav<- the distal edges everted and strongly

produced, this giving the species of this genus a very striking and characteristic

appearance. The distal portion of the arms, as in Metacrinus and Hypalocrinus.
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bears only rudimentary pinnules. Infrabasals are present, resembling those of

Isocrinus and Hypalocrinus. The stem and cirri are essentially as in Hypalo-

crinus.

Remarks.—The discovery of this extraordinary genus completes the parallel

between the comatulids and the pentacrinites.

The only difference between the pentacrinites and the comatulids is that the

former possess a stem, wliile in the latter the young are stalked, but during growth

break away from the stem retaining only the topmost columnar attached to the

calyx.

This difference is not nearly so fundamental as it would seem ; for the

pentacrinites always discard the distal part of the stem, and are continually

dropping it off bit by bit all through their life; and the comatulids, while their

calcareous centrodorsal is the last column to be formed, and is never composed

of more than one columnar (representing a single pentacrinite nodal), really

possess the entire pentacrinite stem enclosed within this columnar ; so that where-

as the pentacrinite possesses whorls of cirri at regular intervals (on the so-called

nodals) along a greatly elongated stalk , the comatulids are forced to crowd all their

cirri together and to extrude them all through the same nodal.

In its arm structure the genus Eruloxocriniis is exactly similar to such coma-

tuhds as those comprised within the families Stephanometridse, Marimetrid<e,

Pontiometridffi, etc., while the genus Hypalociinus finds a counterpart in all the

ten-armed species, no matter to what family they may belong. The most primi-

tive type of arm structure is found in the species of the family Pentametro-

crinidae; but this is repeated, somewhat modified, in the genus Metacrinus. In

Comastrocrimis we find represented the very highly specialized type of arm division

characteristic of the most specialized coraasterid subfamily, the Capillasterinse

,

and we also find represented both the type characteristic of the genus CapiUaster

and that characteristic of the genus Comatella^ the two often occurring side by

side in the same individual. In addition we occasionally find the type of division

characteristic of the comasterid subfamily Comasterin;e and of the Himeromet-

ridse, so that in this genus all the missing data is supplied whereby the arm

structure of the comatulids is shown to be exactly parallel to that of the penta-

crinites. Moreover, many of the specimens of the various species of Comastrocri-

nus are very irregular, and their irregularity is recapitulated in the Capillasterinje,

being identical with that seen in the specimen of CapiUaster miiltiradiata from 160

fathoms in the Malay Archii)elago described in the Appendix.

The agreement in arm structure between the various pentacrinite and comatu-

lid genera cannot in any sense be interpreted as suggesting a polyphyletic origin

for the latter, or as suggesting the origin of certain comatuhd genera from certain

definite pentacrinite genera, hypotheses for which there is not the slightest

evidence. It is merely a parallelism, the result of the development, under the

same conditions, of two divergent branches from the same stock, each of which

possesses all the latent tendencies inherent in the other.
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COMASTROCRINUS SPRINGERI.

Hypalocrirms sprhigcri 1909. A. H. Clark, Proc. U.S. Nat. Mus.. vol.36,

p. 650.

Description.^Stem slender, 4 mm. in diameter, rounded pentagonal in

cross section, the sides smooth, flat, or very slightlj' convex: interarticular

pores extending to the eighth node : internodals 10 (rarely 9 or 11), of equal size,

each face slightly over twice as broad as high
; nodals slightly longer than the

internodals, the small transversely oval cirrus sockets touching the distal (lower)

border and extending upward to the proximal fourth of the joint face ; neither

the supra- nor the infranodals are modified in any way.

Cirri slender and delicate, twelve times the diameter of the stem in length

(48 mm.), with fifty segments ; first segment very short, the following gradually

increasing in length to the fourth, which is twice as broad as long, and still

further increasing to the sixth, which is about as long as broad; following seg-

ments slightly long<^r than broad, but in the terminal fourth becoming again

about as long as broad
; from the twentieth to the twenty-third segment onward

small but pr'ominent median dorsal tubercles are developed ; terminal claw small

and blunt, conical, twice as long as broad at the base, slightly longer than the

preceding segment.

Infrabasals present, resembling those of Isocriniis dccurus ; basals promi-

nent externally, rhombic in outline, just contiguous by their lateral angles,

strongly convex exteriorly, bearing from one to three prominent tubercles ; in

dorsal view the basals form a figure similar to that made by the basals of Isocri-

nus decoriis; radials large, strongly convex proximally, slightly concave distally,

about half again as broad as long, ornamented with a few coarse high tubercles,

irregularly placed; IBr, oblong, about twice as broad as long, without orna-

mentation; the lateral edges are ]ust in apposition but are not flattened; they

are cut away somewhat anteriorly and posteriorly, forming small rhombic pores

on the lines of articulation between the IBr, and the radials, and between the

IBr, and IBr^
; IBr^ short and broad, triangular, two and one half times as broad

as long, the anterior edges everted and produced into a high scalloped ridge;

IBr, and IBr, united apparently by syzygy; IIBr 2, the distal edges of the seg-

ments standing out in high prominent scalloped ridges; IIIBr 4 (:i-|-4), the

distal edges of the IIIBr,, ^, and ^ forming high scalloped vertical ridges.

About twenty-five arms 140 mm. long, the terminal 30 mm. being slender

and bearing only very rudimentary pinnules as in the species of Metacrinus and

Hypalocrinus; first brachial very obliquely wedge-shaped, the distal edges form-

ing a straight line with those of adjacent first brachials and standing out in a

high scalloped vertical ridge or bearing two or three high tubercles, the interior

edges entirely united; second brachial smaller, wedge-shaped, about twice as

long outwardly as inwardly, the distal edge everted as in the preceding; following

brachials obliquely wedge-shaped, about twice as broad as long, after the twelfth



Fig. 48.

—

Comastrorrinus springeri.

Lateral view of the crown.
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becoming oblong, at first half again as broad as long, then gradually increasing

in length and after about the middle of the arm being about as long as broad

and in the terminal portion half again as long as broad ; the great eversion of

the brachials gradually dies awaj' as the segments become oblong, giving place

Fig 49.

—

Comaslfocrinns springiri.

The stem.

to a slight prominence of the distal edge which in the terminal part of the arm
becomes a rather strong overlap. Syzygies occur between the second and third

(or third and fourth) brachials (more rarely between the fourth and fifth), again

between the fifteenth and sixteenth to thirty-first and thirty-second (usually in

the vicinity of the twentieth) and distally at intervals of from four to nineteen
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oblique muscular artir-ulations, the interval being long in the proximal and sliort

in the distal part of the arm.

The pinnule.s are in general like those of Hi/ixilocrimis naresianus.

The colour in life is recorded as stalks dark olive green, crown reddish at

base of arms with green sub-tint, becoming deep olive green at the arm tips."

Localities.—iVo»</t of the Laccadive Islands (13° 47' 49" N. lat., 73° 07' 00"

E. long.) ; 636 fathoms (Type Locahty).—Two broken specimens.

West of Goa (15° 29' N. lat., 72° 41' E. long.) ; 559 /ai/«o»?s.—One broken

specimen.

Andaman Islands S miles south of Cinguei ; 500 fathoms.—One specimen

with seventeen arms ; four of the IIBr series are 2, and two are 4 (3-|-4); the

single IIIBr series is 4 (3+4).

COMASTROCRINUS ORNATUS.

Hypalocrinus ornatus 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 651.

Description.— In general like C. springeri, but a smaller and more delicate

species.

Stem as in C. springeri, but only 3 mm. in diameter; cirri proportionately

more slender, 30 mm. long (ten times the stem diameter) with forty segments,

the dorsal tubercles commencing at about the seventeenth ; basals as in Isocrinus

decorus, without ornamentation; radials without ornamentation, but with the

distal edges everted and produced into a high thin scalloped overlapping ridge

;

IIBr 4(3+4).

Eighteen to twenty arms, about 95 mm. long from the radials.

The colour in spirits is white.

Localities.—Amlaman Sea ; 200 fathoms (Type Locality).—One specimen.

Near the Pedro Shoal (13° 47' 49" N. lat., 73° 07' 00" E. long.); 636

fathoms.—Four specimens.

COMASTROCRINUS LILIAOEUS.

Hypalocrinus liliaceus 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 150.

Description.—This species is closely related to C. springeri the internodals

are usually from twelve to fourteen in number; the IIBr are 4 (3+ 4), more

rarely 2 ; the IIIBr are 3 (2+ 3) ; the elements of the division series and the lower

brachials are not strongly everted as in C. springeri, but are rather prominently

overlapping, this overlap forming a rather sharp point on the side of the brachial

which bears the pinnule ; this character gradually dies away after the proximal

third of the arm, disappearing almost entirely in the outer half. The first

syzygy occurs between the second and third brachials as in Capillaster, and the

first brachial bears a pinnule.
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The colour in spirits is white.

L0CALITIE.S.

—

South of Chedwba Island, Bariiui (17° 07' 30" N. lat,, 91" 05'

30" E. long.); 419 fathoms ; bottom tempemtnre r)4°-3 Fahr. ; green mwl (Type

Locality).—One specimen.

Pig. 50.

—

Comastrocrinus ornaius.

Lateral view of the crown.

West of the fnonths of thi Jnaimdd!/ River; Station No. 323 (16° 25' 00" N
lat.. 93° 43' 00" E. long.); 4r,3 fathoms; bottom, temperature 35°-2 Fahr.; green
mud.—Three specimens

;
one has twenty-seven arms with four of the IIBr series

2: the second has twenty-four arms, three of the TIIBr series being 2 and one
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6 (3+4 ; 5+6); one of the IIIBr series is 4 (3+4), the others 3 (2+ 3); the stem

is 335 mm. long with twenty-two internodes ; the third specimen is immature ; it

has fourteen arms 70 mm. long, the terminal third of which bear only rudimen-

tary pinnules ; there are two IIBr 4 (3+ 4) and one IIIBr 1 series developed ; the

^^^^jjj3snana

Fig. 51.

—

Comastrocrinus ornaliis

The stem.

stem is 140 mm. long with twelve internodes. The stem of this specimen

resembles that figured in the small specimen of Isocrinus decorus shown by

P. H. Carpenter in the "Challenger" report on the Stalked Crinoids (pi. xx.w,

fig, 1), but the cirri are more slender; in the most distal internodes the eolumnars



Fig. 52.

—

Comaitiocnnus Hliaceus-

Lateral view of the crovvu.



A. H. CLARK : THE CRINOIDS OF THE INDIAN OCEAN, 261

are slightly longer than broad, the articular faces having two ligament ioasse

separated by a strong transverse bar or ridge, just as I have shown them to be in

the very young stems of Isocrinus decorus ; the crown is similar to that figured

by Carpenter for very young Hypalocrmm tmresianus (T. c, pi. 30a, fig. 1);

there is the same production of the edges of the IBr series.

Fig. S3-
— Cotnastrocrimts liliaceus.

The stem.

Genus HYPALOCRINUS.

Hypalocrinus 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 152;

Proc. U. S. Nat. Mus., vol. 35, p. 120 (Pentacrinus naresianus P. H.

Carpenter, 1882(1884)).
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Pig. 54.

—

Comaslrocritius liliaceus.

The crown of a very young sperimen.

HYPALOCRINUS NARESIANUS.

Pentacrimis balfouri VA^Y\^LLE Thomson, MS.

Peniacrinvs varesiamts 1884. P. H. Carpenter, " Challenijer " Reports, vol. 1],

Zoology, p. 324, pi. xxvii, figs. 11-13; pis. xxviii-xxx.
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HyjMloc.rmiis naresianus 190S. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 21, p. 152.

Habitat.—Kermadec Islands; Meangis Islands ; Fiji; Philippines; Celebes.

Depth.—375-13.50 fathoms.

Fig. 55.

—

Comastrocrinus liliaceus.

The distal part of the stem of the specimen represented in fig. 54.

Genus ENDOXOCRINUS.

EndoxQcrinus 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 151

(Encrinus parrae Gervais,i 1835).

' Incorrectly given as Guerin in the reference cited ; the original paper is signed merely " G



264 ECHTNODERMA OF THE INDIAN MuSETTM. PART VII.

ENDOXOCRINUS SIBOG.E.

Isocrinits sibogir 1907. Doderlein, Die gestieltpii ( 'rinoiden der Siboga- Expedi-

tion, p. IS. pi. ix. fig. 1 : pi. xiii, fig. 12.

Endoxocrinns siho(/a' 190s. A. H. Clark. Proe. Biol. Soc. Washington, vol. 21,

p. 152.

Habitat.—Near Timor.

Depth.—520 meters.

ENDOXOCRINUS ALTERNICIRRA.

Peiiiacrinus alternnirra 1SS2. P. H. Carpenter. Bull. Mus. Comp. Zool.. vol. 10,

No. 4, p. 167.

Pentacrinus alternicirrus 1SS4. P. H. Carpenter. 'Challenger" Reports.

vol. 11, Zoology, p. 321, pi. xxv
;

pi. xxvi
;

pi. xxvii, figs. 1-10.

Endoxocrinus aUernicirrus 190S. A. H. Clark, Proc. Biol. 8oc. Washington,

vol. 21, p. 151.

Habitat.—Kermadec, Meangis, and Philippine Islands.

Depth.—375-600 fathoms.

Genus METACRINUS.

Metacrinus 1SS2. P. H. Carpenter, Bull. Mus. Comp. Zool.. vol. 10, No. 4,

p. 167.— 1SS4. Challenger" Reports, vol. 11, Zoology, p. 339.— 190S.

A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 527 (Metacrinus wyvillii

P. H. Carpenter, 1884).

METACRINUS ACUTUS.

Metacrinus aciitus 1907. Doderlein. Die gestielten Crinoiden dcr Siboga- Expedi-

tion, p. 35, pi. X, figs. 1-16; pi. xi, figs. 6-8; pi. xii. figs. 6-13; pi. xiv,

figs. 3. U, 12; pi. XV ; pi. .xix. fig. 1 ; fig. 7b. p. 21.

Habitat.—Ki islands.

Depth.—204-310 meters.

METACRINUS ANGULATUS.

Metacriims angulatus 1SS4. P. H. C.vrpenter, •' Challenger " Reports, vol. 11,

Zoology, p. 345, pi. xxxviii
;

pi. xx.xix.

Habitat.—Ki Islands to southwestern Japan.

Depth.— 140 fathoms.

METACRINUS BATHER!.

Metaninus huthrri 19(»9, A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 85,
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Description.—Stem stout. 7 mm in diameter, strongly stellate in cross

section, with the produced intorradial angles broadly rounded instead of sharp ;

cirrus sockets confined to the nodals, transversely oblong, the shorter diameter

equal to the height of the nodals ; nodals produced at the interradial angles into

Fig. 56.

—

Metacrinus balheri.

Lateral view of the crown.

high dorsoventrally elongate tubercles which occupy their entire lateral edges;

internodals six or seven, alternating in size, the longer with the angles produced

into dorsoventrally elongate tubercles resembling those on the nodals, but some-

what smaller ; radial faces of the internodals with low broad rounded ridges
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which show a tendency to break up into tubercles, between the produced inter-

radial angles.

Cirri 45 mm. to .'iO mm. in length (about seven times the diameter of the

stem) with from forty-eight to fifty segments, the first four very short, subequal,

the following gradually increasing to the ninth, which is nearly or quite as long as

broad, then remaining similar for five or six segments and very gradually decreas-

ing in length distally so that the later segments are about twice as broad as long

;

cirri at first transversely oval in cross section, gradually becoming circular and

after the first six or seven segments laterally compressed ; on the terminal six or

57.

—

Metairiniis balheri.

The stem.

seven segments there are indications of a median tubercle ; terminal claw as long

as the two preceding segments, conical, only slightly curved.

Basals very prominent, shield-shaped, in lateral apposition all around the

calyx, strongly produced downward over the angles of the stem ; radials narrow

and band-like, of equal height all around the calyx, four or five times as broad as

long in the median hue; IBr 4(1+ 2); IIBr 5-11 (usually about 7) ; arms dividing

four or five times, with usually one more axillary exteriorly than interiorly (in

reference to the IIBr series) ; arms as far as the IIBr axillary robust, the articular

tubercles rather strongly indicated, the dorsal surface perfectly smooth ; beyond

the llIBr axillary the brachials have prominent finely spinous distal ends and are

rough to the touch.

The pinnules are essentially like those of M. acutus.
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The colour in spirits is white.

Locality. —J/afoy Archipelago ; 160 fathoms.—One specimen.

METACRINUS BATHERI var. GRACILIS, var. nov.

Description. —The stem is 6 mm. in diameter, and in general presents a

more delicate and a smoother appearance th an that of typical M. batkeri ; it

differs from the stem of the typical form in having the columnars all of very

Fig. 58.

—

Meiacrinus batheri, var.

Lateral view of the crown.



268 KCHINODERMA OF THE InDIAN MusEUM, PART Vll.

nearly tlie same size instead of large and small altei'nating, and in having the low

broad rounded ridges reduced to a single laterally elongate median tubercle,

which may be more or less divided in the centre ; the produced angles also are a

trifle more produced and less strongly rounded. The interncdals number eight

or nine. The entire stem is 21.5 mm. long with nineteen internodes. The cirri

are 45 mm. long.

The arms appear to resemble those of typical M. halheri, but are rather

stouter: the IBr series are all 4 (
1 -(- 2) ; the arm-^ are about eighty in number

Fig. 59.

—

Meiacriniis halheri, var.

The stem.

(eight on the only perfect IIBr series) and are approximately 140 mm. long from

the radials, or 50 mm. long from the radials to the axillaries of the outer IVBr

series.

The colour in sph'its is white.

Locality —Gaspar Strait ; 3() falhoinis.—One fragmentaiy specimen.

METACR 1 i\US CINGU LATUS

.

Metacriihiis ciiif/iilahis 1SS4. P. H. Carpenter, " ('hallenger " Reports, vol. 11,

Zoology, p. 347, pi. xl • pi. xli. tigs. 1-4.

Habitat.—Ki Islands; Timor.

Depth.—204-520 meters.



A. H. CLARK : THE CRINOIDS OP THE INDIAN OCEAN. 269

METACRINUS COSTATUS.

Metacritms costatus 1884. P. H. Carpenter, '•Challenger" Reports, vol. H
Zoology, p. 360, pi. xlvii, fig. 13; pi. xlix.

Habitat.—Meangis L^lands.

Depth.—500 fathoms.

METACRINUS INTERRUPTUS.

Metarrinus interruptus 1884 P. H. Carpenter, '' Challenger" Reports, vol. 11,

Zoology, p. 367, pi. Hi.

Habitat.—Philippine Islands ; ? Sahul Bank.

Depth.—95 fathoms.

METACRINUS MOSELEYI.

Metacrinus nioseleyi 1884. P. H. Carpenter, "Challenger" Reports, vol. 11,

Zoology, p. 355, pi. xlv ;
pi. xlvi.

Locality.—Meangis Islands.

Depth.—500 fathoms.

METACRINUS NOBILIS var. TYPICA.

Metacrinus nobiUs 1884. P. H. Carpenter, " Challenger" Reports, vol. 11,

Zoology, p. 351, pi. xli, figs. 5— 11; pi. xliii.

Metacriims nobilis var. typica 1907. Dodbrlein, Die gestielten Crinoiden der

Siboga-Expedition, p. 43.

Habitat.—Ki Island.s.

Depth.— 140 fathoms.

METACRINUS NOBILIS var. MURRAYI.

Metacrinus inurrayi ISHi. P. H. Carpenter, " Challenger " Reports, vol. 11,

Zoology, p. 349, pi. xli, figs. 12-17; pi. xlii.

Metacrinus nobilis var. murrayi 1907. Doderlein, Die gestielten Crinoiden der

Siboga-Expedition, p. 43.

Habitat.—Ki Islands ; Timor.

Depth.—204-520 meters^.

:\IETACR1NUS NOBILIS var. TIMORENSIS.

Mi'lacrinus noltilis var. tiinarensis 1907. Doderlkin, Die gestielten Crinoiden

der Siboga-Expedition, p. 43.

Habitat.—Timor.

Depth.—520 meters.
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METACRINUS NODOSUS.

Metacrinus nodosus 1S84. P. H. Carpenter, "Challenger" Reports, vol. 11,

Zoology, p. 364, pi. 1; pi. li.

Habitat.—Kermadec Islands.

Depth.—630 fathoms.

METACRINUS ROTUNDUS.

Pentacrinus sp. 1883. Doderlein, Archiv fiii' Naturgesch., vol. xlix, I, p. 119.

Metacrinus rotundus 1884. P. H. Carpenter, "Challenger" Reports, vol. 11,

Zoology, p. 344.— 1885. Trans. Lmn. Soc. (Zool.), (li), vol. 2, p. 436, pi. 1;

pi. li, figs. 1-7.

Habitat.—Southern Japan.

Depth.—63-406 fathoms; most common between 70 and 140 fathoms.

METACRINUS SKRRATUS.

Metacrinus serratns 1907. Doderlein, Die gestielten Crinoiden der Siboga-

Expedition, p. 37, pi. xi, fig. 5
;

pi. xii, figs. 3-.5
;

pi. xiv, fi.g. 10 ;
pi. xvii,

fig. 2.

Habitat.—Sulu (Jolo) Archipelago.

Depth.—522 meters.

METACRINUS STEWARTI.

Metacrinus steivarti 1884. P. H. Carpenter, " Challenger" Reports, vol. 11,

Zoology, p. 344.— 1885. Trans. Limi. Soc. (Zool.), (2), vol. 2. p. 443, pi. Hi,

figs. 13-18.

Habitat.—Singapore.

METACRINUS SULUENSIS.

Metacrinus siduensis 1907. Doderlein, Die gestielten Crinoiden der Siboga-

Expedition, p. 47, pi. xi, fig. 10; pi. xiii, fig. 6; pi. xvii, fig. 1.

Habitat.—Sulu (Jolo) Archipelago.

Depth.—564 meters.

METACRINUS SUPERBUS var. SUPERBUS.

Metacrinus superbus 1884. P. H. Carpenter, ' Challenger" Reports, vol. 11,

Zoology, p. 344.— 1885. Trans. Linn. Soc. (Zool.), (2), vol. 2, p. 440, pi. li;

pi. lii, figs. 8-12.

H.VBiTAT.—Singapore; Ki Islands.

Depth.—204-310 meters.
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AlETACRINUS SUPKRBUS var. BOREALIS.

Metacriniis siiperbiis vav. borealis 190S. A. H Clark, Proc. U. 8. Nat. Mus., vol.

35, p. 130.

Habitat.—Southwestern Japan.

Depth.— 103-152 fathoms.

METACRINUS SUPERBUS var. TUBERCULATUS.

Metm'rinus superbus var. tiiberculatus 1908. A. H. Clark, Proc. U. S. Nat. Mus.,

vol. 35, p. 130.

Habitat.—Southwestern Japan.

Depth.—103-152 fathoms.

METACRINUS TUBEROSUS.

Metacrinus tuberosus 1884. P. H. Carpenter, " Challenger" Reports, vol. 11,

Zoology, p. 369, pi. liii, figs. 1-6.

Habitat.—Ki Islands.

Depth.— 140 fathoms.

METACRINUS VARIANS.

Metacrinus varians 1884. P. H. Carpenter, "Challenger" Reports, vol.11,

Zoology, p. 353, pi. xliv; \A. xlvii, figs. 6-12.

Habitat.—Kermadec Islands ; Meangis Islands.

Depth.—500-630 fathoms.

METACRINUS WYVILLII.

Metacrimii^ iri/villii 18S4. P. H. Carpenter, "Challenger" Reports, vol. 11,

Zoology, p. 358, pi. xlvii, figs. 1-5; pi. xlviii.

Habitat.—Meangis Islands; Kermadec Islands; Philippine Islands.

Depth.—494 630 fatlioms.

METACRINUS ZONATUS.

Metacrinvs zonatus l^OH. A. H. Clark, Smiths. Miscell. Coll. (Quarterly Is.sue)

,

vol. 52, part 2, p. 200.

Habitat. —Phihppine Islands.

Depth.—80-1 10 fathoms.

Family APIOCRINIDtE.

Apiocrinidcp 1858. d'Orbiony, Hist. nat. des Crinoides vivans et fossiles, p. 25.
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Genus PROTSOCRTNUS.

Proisoniiiiis I!)(i9. A. H.Clark, Proc U. S. Nat. Mas., vol 38. p. 387 (Proiso-

criuus ruberriinus, sp. nov.)

PROISOCRINUS RUBRRRIMUS.

Proisocriniis riihcrrhnus 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 38,

p. 387, figs. 1-3, pp. 388-390.

Habitat.—Philippine Islands.

Depth.—940 fathoms.

Genus CARPENTEROCRINUS.

Caipenterocrinus 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34. p. :{|9

(Pentacrinus mollis P. H. Carpenter, 1884).

CARPENTEROCRINUS MOLLIS.

Pentacrinus mollis 1884. P. H. Carpenter, " Challenger" Reports, vol. H.
Zoology, p. 338, pi. xxxiii, figs. 7-10.

Carpenterocrinns mollis 1908. A. H. Clark, Proc. U. S. Nat. ]\Ius., vol. 34,

p. 319.

Habitat.—Southern Japan.

Depth.— 5fi.5 fathoms.

Family HYOCRINID^.

//yoenwM/rp 1884. P. H. Carpenter, " Challenger " Reports, vol. 11. Zoology,

p. 217.

Genus CALAMOCRINUS.

Calamorriniis 1890. A. Agassiz, Bull. Mus. Comii. Zo(il., vol. 20, No. (i. p. I(i5

(Calamocrinus diomedae, sp. nov.).

CALAMOCRINUS DIOMED.E.

Calamocrinus diomedir 1890. A. Ahassiz, Bull. .Mus. Comp. Zool.. \ol. 20,
No. 6, p. 105.-1892. Mem. Mus. ('omp. Zofil , vol. 17, No. 2, pp. 1-9.5;

pis. i-xxviii

Habitat. —Galapagos Islands; west coast of Central America.

Depth.—392-782 fathoms.

Genus PTILOCRINUS.

Ptilocrinus 1907. A H. Clark. Proc. U. S. Nat. Mus.. vol. 32. p. 551 (Ptllo-

crinuspinuatus, sp. nov).
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PTTLOCRINUS PINNATUS.

Ptilocrinus jnnnatus 1907. A. H. Clark, Proc. U. S. Nat. Mu.s., vol. 32, p. 551,
pi. liii, fig., p. 552.

Habitat.—Queen Charlotte Islands, British Columbia.

Depth.— 1588 fathoms.

PTILOCRINUS ANTARCTICUS.

PtMocrmus antarcticvs lOOS. Bather, Bull, de I'Acad. roy. de Belgique (Classe

des sciences), mars 1908, p. 296, fig., p. 299.

Habitat.—South of Tierra del Fuego (70° 23' S. lat., 82° 47' W. long.).

Depth.—About 480 meters.

Genus THALASSOCRINUS.

Thalassocrinus 1911. A. H. Clark, Proc. U. S. Nat. Mus.. vol. 39. p. 474

(Thalassocrinus pontifer sp. nov.).

THALASSOCRINUS PONTIFER.

Thalassocrinus pontifer 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39
p. 474.

Habitat.—Philippine Islands.

Depth.— 1262 fathoms.

Genus HYOCRINUS.

Hyocrinus 1877. Wyville Thomson. The Atlantic, vol. 2, p. 96 (Hyocrinus
bethellianus, sp. nov.).

HYOCRINUS BETHELLIANUS.

Hyocrinus bethellianus 1877. Wyville Thomson. The Atlantic, vol. 2. p. 96.

Habitat.—Near the Crozet Islands.

Depth.— 1600 fathoms.

Family PHRYNOCRINIDiE.

Phrynocriniila- 1907. A. H. Clark. Proc. U. S. Nat. Mus., vol. 32, p. olO.

Genus PHRYNOCRINUS.

Phrynocrinus 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32. p. 507 (Phryno-
crinus nuaus, sp. nov).
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PHRYNOCRINUS NUDUS.

Phrynocrinus niidus 1907. A. H. Clark. Proc. U. S. Nat. Mus., vol. 32. p. 507,

fig. 1, p. 508.

Habitat.—Soutliern Japan.

Depth.—640 fathoms.

Family BOURGUETICRINIDiE.

Bourgueticrinidce. 1882. de Lobiol, Paleontologie fran9aise, Terrain jurassique,

vol. 11, p. 74.

Genus BATHYCRTNUS.

Bathijcrinvs 1872. Wyville Thomson, Proc. Roy. See. Edinburgh, vol. 7, p. 772

(Bathycrinus gracilis, sp. nov.).

BATHYCRINUS WOODMASONI.

Bathycrinus woodmasoni 1909. A. H. Clark, Proc. Biol. Soc. Washington,

vol. 22, p. 150.

Description.—This species is nearest to B. equatoriaHs from between the

Marquesas Islands and Central America but, though considerably larger, it is of

a more delicate build.

The type specimen consists of a stem lacking the topmost columnars.

Stem (without the proximal portion) smooth and slender, enlarging very

gradually toward the root, the distal columnars with the articulations not espe-

cially swollen, the radicular cirri confined to the terminal columnar; length

327 mm., with one hundred and six columnars. Topmost columnar present twice

as long as broad , the following increasing to two and one half times as long as

broad on the fourth, then more gradually to three times as long as broad on the

fourteenth, and nearly four times as long as broad on the twenty-third and

followino'; length very slowly decreasing after about the fiftieth, the fourteenth

from the distal end (root) and following being about as long as broad ; last seven

or eight with the articulations slightly swollen; periphery of the articular faces

finely marked with radiating lines except at the ends of the tran.sverse ridge;

proximal columnars quite cylindrical , the articulations becoming slightly enlarged

after the thirtieth ; squarish distal columnars slightly constricted centrally as in

the species of i?//4'zocrmH5 which have squarish columnars; radicular cirri stout,

but only the bases preserved. The topmost columnars are I mm. long by

0.5 mm. in diameter; those in the middle of the stem are 4 mm. long by 1 mm.

in diameter, while the squarish ones at the distal end are 2 mm. long; the last

seven or eight are 3 mm. long with oval ends the faces of which measure 3 mm.

by 1 mm., the two faces of each columnar being approximately at right angles to

each other.

The colour in spirits is white.
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Locality.— PTesi of the Nicobar Islands (6° 18' N. lat., 90° 40' E. long.) ; 1520

fathoms.

Remarks.—This is the largest recent species of the family, surpassing even

the gigantic Rhizocrimcs iveberi recently described by Doderlein from the East

Indies.

Fig. 6o.—Bathycrinus woodmasoiti.

The type.

BATHYCRINUS EQUATORIALTS.

Bhizocriniis- 19()(i. A. Agassiz, Mem. Mus. Comp. Zool., vol. 33, p. 49.

Bathycrinus eqnatorialis 1908. A. H. Clark, Bull. Mus. Comp. Zool., vol. 51,

No. 8, p. 233, pi. 1, fig. 1.
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Habitat.- -East central mid-Pacific.

Depth.—2320 fathoms.

BATHYCRINUS AUSTRALLS.

Ballii/criibuv aldrichianus 1884. P. H. Carpenter, "Challenger" Reports,

vol. 11, Zoology, p. 241, pi. vii
;

pi. viia, figs. 1 21; pi. viib
;

pi. viiia,

figs. 4, 5 (not of Wyville Thomson).

Bathycrinm austmlis 1907. A. H. Clark, Proc. U. S Nat. Mus., vol. 22, p. 5.53.

Habitat.—Near the Crozet Islands.

Depth.—1375-1600 fathoms.

BATHYCRINUS C0:\1PLANATUS.

Bdlhijcrinus cuiiiplaiiatn-s 1907. A. H. Clark. Smiths. Miseell. Coll. (Quarterly-

Issue), vol. 50, part 3, p. 337, fig. 123, p. 338.

Habitat.—Near the Commander Islands, Kamchatka.

Depth.— 1567 fathoms.

BATHYCRINUS PACIFICUS.

Bathycrinuis pacificu-s 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32, p. 510,

fig. 2, p. 511.

Habitat.—Southern Japan.

Depth.—905 fathoms.

BATHYCRINUS NODIPES.

Balhycriniia nodipe.s 1907. Dodeblein, Die gesticlten Crinoiden der Siboga-

Expedition, p. 9, pi. i, figs. 2-4; pi. iii^ figs. 1, 2; pi. iv, figs. 1-5; pi. v,

figs. 1-4: pi. vi, figs. 1-3.

Habitat.—Banda ; southern Celebes ; Straits of Macassar.

Depth. — 1158-1570 meters.

BATHYCRINUS POCULUM.

Bathycrinus poculum 1907. Doderlein, Die gestielten Crinoiden der Siboga-

Expedition, p. 12, pi. i, fig. 4/; pi. ii, figs. 2-2fZ; pi. vi, fig. 4.

Habitat.—Banda.

Depth.— 1570 meters.

BATHYCRINUS MINIMUS.

R(illn/cn')ni.^ ihi'ii/iiuis 1907. DoDERLEiN, Die gestielten Crinoiden der Siboga-

Expedition, p. S, pi. i, fig, I

;
pl. ii, tigs. 11/; pi. vi. iig. 5; fig. 1, p. 8.
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Habitat.—Straits of Macassar.

Depth.— 1301 meters.

BATHYCRINUS PARADOXUS.

Bathijcrinus jjarado.vKs 1909. A. H. CIlark. Proc. Biol. Soc. Washington, vol. 22,

p. 151.

Description.—Stem very slender ; longest columnars of smaller stem 2'5 mm.
in length, of larger stem 3 mm.; columnars of middle of larger stem 07 ram.

broad at the ends, 04 mm. broad in the middle.

Basals five, not anchylosed, forming a basal ring which expands shghtly

anteriorly and is about as long as the breadtli at the top of the stem ; radials

forming a ring expanding rather rapidly outward from the basals, the sides evenly

concave, two and one half times as broad distally as proximally, half again as

broad distally as long ; IBr, trapezoidal, nearly twice as long as broad proximally

;

IBr^ trapezoidal, nearly twice as broad as long.

Arms ten, all broken off near the base, smooth, apparently similar to those

of other species of the genus ; IBr series and lower brachials with a broad thin

produced border: distal two-thirds of the IBr,, and the following segments, with

a sharp median keel.

Locality.—Bay of Bengal ; 1300 fathoms.

Remarks.—The material examined consisted of two broken specimens ; one

stem, apparently lacking merely the topmost discoidal columnars, 67 mm. in

length (thirty-eight columnars), broken into five part^; part of a larger stem,

including the root and twenty-one columnars, and a crown without the distal

portion of the arms probably belonging to the latter.

This interesting species is neai'est to Bathycrinus recHperatus ^ originally des-

cribed by Professor E. Perrier, and more recently redescribed and figured by

Professor Koehler and M. Vaney.' Perrier's species was so different from the

other species of the genus known at that time that he was inclined to regard it as

a possible monstrosity. Later, for some reason not quite clear, he referred it to

Hyocrinus. Tliis species lias never received the attention it deserves, possibly as

a result of P. H. Carpenter's somewhat severe criticism of Perrier's work, and

especially of his misconcejjtion of the genus Bathycrinus, which he confused with

the so-called Ilycrinus ("Hyocrinus")^ and of Rhizocrinus, which he renamed

Democrinus.

Bathycrinus paradoxus agrees with B. recuperatus in possessing separate

basals; but in B. recuperatus the IBr, and ^ have a perfectly smooth dorsal

surface, and the columnars are not quite twice as long as broad. The basals also

are very nearly as long as the radials.

In 1896 Dr. Camillo Crema of Turin published a description of a minute

crinoid from the lower Muschelkalk near Rovegliana, east of Recoaro, in the

Bull, du Mus. d'hist. nat., 1910, No. 1, p. 28.
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Vincentian Alps, under the name of Apiocrinus recuhariensis. The specimen was

later submitted to Dr. F. A. Bather, who redescribed and refigured it in detail

under the name of M illericrinus recuhariensis , considering it a primitive species

Pig. 6i.—Bathycrinus paradoxus,

(a) Lateral view of the crown.

(6) I/ateral view of part of an arm.
(c) The stem.

of that genus. It resembles Bathycrinus recu.peratus very closely, the most

obvious differences being that the radials are very slightly less tlian the basals in

iieight while the IRr, and ., are very short, about three times as broad as the

lateral length. The upper part of the stem is also somewhat more flaring. I
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believe that the species should be referred to the genus Bathycrinus and be placed

near the species jnradoxus and recuperatns.

Genus RHIZOCRINUS.

Rhizocrhms 1864. M. Sars, Forhandl. Vidensk. Selsk., 1864, p. 127 (Rhizo-

crinus lofotensis, sp. nov.).

RHIZOCRINUS WEBERI.

? Rhyzocrinus 1886. Koeotneff, Bull, de I'Acad. roy. de Belgique, (3), vol. 12,

p. 558.

Ehizocrinus weberi 1907. Doderlein, Die gestielten Oinoiden der Siboga-Expe-

dition, p. 15, pi. i, figs. 6-11; pi. ii, figs. 3-5; pi. vi, figs. 7-11; pi. vii,

figs. 1-4; pi. viii, figs. 1-4; fig. 5a, b, p. 14.

Habitat.—Sulu (Jolo) Archipelago; Timor; Ceram Laut.

Depth.— 112-2050 meters.

RHIZOCRINUS CHUNI.

Rhizocrinus sp. nov. 1900. Doderlein, in Chun, Aus den Tiefen des Welt-

meeres, p. 487, fig., p. 488.

Rhizocrinus chum 1907. Doderlein, Die gestielten Crinoiden der Siboga.

Expedition, p. 14, pi. i, fig. 5
;

pi. vi, fig. 6 ; fig. 6, p. 14.

Habitat.—Coast of Somaliland. East Africa.

Depth.—1644-1668 meters.

LIST OF UNIDENTIFIABLE SPECIES AND OF INDEFINITE

REFERENCES.

CAPUT-MEDUSiE CINEREUM.

Cajmt-Mediisce cinereum 1733. Linck, De Stellis Marinis, pi. xxi, fig. 33; copied

in BRTJGifeRE, Encyclopedic methodique, pi. cxxv, figs. 1, 2 (1792).

Professor Johannes Miiller has identified this figure with his Alecto palmata,

and it is quite possible that he is correct in so doing ;
at any rate it is a species

of the genus DIchrometra. Linnaus cites it in the synonymy of his Astenas multi-

radiata.

CAPUT-MEDUS^ BRUNNUM.

Capiit-Medusce brunnum 1733. Linck, De Stellis Marinis, pi. xxii, fig. 34
;

copied

in BRUGiteRE. Encyclopedie methodique, pi. cxxv, fig. 3 (1792).

Dr P H Carpenter has suggested that this figure represents a species of the

Comasterida^, and this conclusion is undoubtedly justified. One might even go
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a step further and say that Conianthus hetniPtfi is probably the form depicted.

Linnaeus included this figure among his citations under Aster ias multiradiatn.

STELLA MARTNIS POLYACTIS, SEU LUNA MARINA.

Stella itiarinifi pnl>/artis. sex Luna marina 17fil. Seb.\, Thesaurus, vol. 3. pi. ix,

fig. 3.

This species is said to have come from Mexico, but probably came originally

from some point in the East Indies. Ijnnanis places it in the synonymy of

his Asterias pectiimta.

LUNA MARINA ALTERA.

Luna marina altera 1761. Seba. Thesaurus, vol. 3, pi. ix. fig. 4.

No habitat is given for this form, which appears to be one of the Comas-

teridse. Linnsus refers it to his Asterias pertivata.

ALECTO HORRIDA.

Alecto horrida 1815. Leach, Zool. MiscelL, vol. 2. P- *>1, pl. 80.— 1819. Schweig-

GER, Beobachtungen auf naturhistorischen Reisen, p. Ofi, pl. iv, figs. 39,

40, 41, 42.— 1829. Guilding, Zool. Journal, vol. 4, p. 173.— 1833. Leu-

KART, Zeitschr. fiir organ. Physik, vol. 3, Heft 4, p. 385 (footnote).— 1837.

Anonymous, Penny Encyclopedia, vol. 7, p. 391.— 1879. P. H. Carpen-

ter, Trans. Linn. Soc. (Zool.). (2), vol. 2. p. 4.

Comatula horrida, 1840, J, MtJLLER, Monatsber, d. k. pieuss. Akad. d. \Viss.,

apr. 1840, p. 0.—Archiv fiir Naturgesch., 1840, i, p. 311.

G. horrida L840. J. MtJLLER, L'Institut, 17 sept. 1840, p. 394.

This species is founded upon an inadequate description coupled with an

equally inadequate (coloured) figure. The ty]ie has been lost.

COMATULA sp.

Comatula sp. 1822. Mitchill, American Journal of Science and Arts, vol. 5,

pp. 46, 47.

" My friend Mr. Covert, on a voyage from Canton to New York, during

1821, cast anchor with eighteen fathoms of line (one hundred and eight feet) in

the straits of Caspar, situated to the eastward of the island of Banca.

" On hauling up the deep-sea lead, two marine productions which adhered,

were brought on board the ship ; one attached to the weight below, and tlie other

clinging to the cord about ten feet from the bottom, or above the lead.

" Both the specimens were brought home in good condition, and presented

to me. Though they seem to be individuals of the same species, it was observed

that when they were taken out of water, one of them appeared for a while yellow,

and the other blue. This was probably, while the polypes were living, for after
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death, the colour liecame a purpUsli brown, or of the hue belongine to many of

the gorgonias.

" According to the modern classification, this singular and elegant produc-

tion belongs to that tribe of the polypes which makes floating or movable habit-

ations.

" The Comatulas are the most remarkable members of this family. They
have a calcareous or corneous axis. They are not located in a spot, or fixed in a

particular place, but move or swim about.

" The one now presented, instead of a single feather, as usual, consists of ten

branches, proceeding from a common base or centre, and diverging outwards

with an easy slope, makes a display like a coronet of plumes. Each is about

eight inches long, and tapers gradually upward. The fringe-like appendage is on

the inside, forming a row of offsets, about half an inch in length. The feathers

articulated from the bottom to the top, are composed of parallel circles or rings.

" From the receptacle or point, where the receptacle exists, at which all the

plumes unite, or from which they issue, a set of arms or feelers proceed or project

in an opposite direction. These arms or feelers have some resemblance to the

antennae of lobsters ; though from their disposition to clasp the things which

come into contact with them, they resemble the tendrils of plants. They are

nearly of the size of small crow-quills; and vary from half an inch to an inch in

length. They are articulated and coloured like the plumes. They are twenty in

number; and the extremity of each is armed with a claw like that of a bird or of

a cat. Several of the joints or articulations near this terminal claw are also

armed on the inner side, with claws of a like organization, but of smaller make.

The arms or feelers, undoubtedly, possess the power of expansion or groping, and

of seizing or embracing any object they may find. In one of the individuals I

possess, a five-rayed asterias is firmly held, and indissolubly bound, by the em-
brace of the Comatula.

'

' This production of the Indian Ocean connects the polypes and radiares

with the sepias, and all of them with the ten-footed crustaceas."

? COMATULA SOLARIS.

"(Comatula Solaris 1S30. (Leach), Catalogue of the Contents of the Museum of

the Royal College of Surgeons of London, part iv, fasc. i, p. 14. No. 85

J. B.

A preparation of a comatulid which was brought by Sir Joseph Banks from

the Society Islands is here recorded.

COMATULES.

Comafules 1831. Ferussac, Bull, des sci. nat. (2), vol. 26, p. 183.

Ferussac records that M. Lemare-Picquot brought home numerous comatu-

lids from his voyage to the East Indies and South Africa.
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COMATULA POLYARTHRA.

Comatula polyarthra 1840. J. MtJLLEK. Arcliiv fiir Naturgesch., 1.S40, i. p. 311.

ComatuJa polyartha ISiO. J. MtJLLER, Monatsber. d. k. preuss. Akad. d. Wiss.,

apr. 1840, p. (1—L'Institut, 17 sept. 1840, p. 394.

Alecto polyarthra 1841. J. MUller, Archiv fiir Naturgesch., 1841, i, p. 144.—

1843. Abhandl. d. k. preuss. Akad. d. Wiss., 1841, p. 216.— 1862. Dujar-

DIN and Hup^. Hist. nat. des Zoophytes, Ecliinodermes, p. 203.

Alecto pollyarthra 1841. J. Muller, L'Institut, 21 oct. 1841, p. 357.

This supposed species was found on the detached arms of some comatulid

uith an unusually long intersyzygial interval.

ALECTO TESSELLATA.

Alecto tessellata 1841. J. MUller, Archiv fih- Naturgesch., 1841, i, p. 144.—

Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 184.— 1843. Abhandl. d.

k. preuss. Akad. d. Wiss., 1841, p. 224.

Comatula tessellata 1849. J. MOller, Abhandl, d. k. preuss. Akad. d. Wiss.,

1847, p. 251.— 1862. Dttjardin and Hup:^, Hist, nat, des Zoophytes, fichi-

nodermes, p. 202.— 1879. P. H. Carpenter, Trans. Linn. Soc. (ZooL), (2),

vol. 2, p. 29.

Antedon tessellatus 1865. Wyville Thomson, Phil. Trans. Roy. Soc, vol. 155,

p. 537.

Antedon tessellata 1888. P. H. Carpenter, " Challenger" Reports, vol. 26-

Zoology, p. 193.— 1907. Hamann, Bi'onn's Klassen und Ordnungen des

Tier-Reiehs, vol. 2, Abt. 3, p. 1580.

Himerometra tessellata 1907. A. H. Clark, Smiths. Miscell. Coll. (Quarterly

Issue), vol. 50, part 3, p. 356.

Miiller's description is as follows: " 10 Arme. 20-25 Ranken mit 45 Clie-

dern, die kaum so lang als breit, die letzten 24 mit Dornchen. Das unterste der

3 Radialia des Kelches sehr niedrig. Zwichen der Syzygien der Arme 7-10,

seltener bis 14 Glieder, die Glieder sehr niedrig, schiisselformig, dachziegelfor-

mig, ohne Kiel. Die zweite, dritte, auch wohl vierte aussere Pinnula sind die

grossten. Haut der Schiebe mit kleinen Knoohenpliittchen liedeckt. Farbe

iiberall violett. Grosse 1-1^ Fuss. Indien."

PENTACRINUS GUETTARDI.

PENTACRINUS ARNDTII.

Pentacrinus guetlardi ; Pentacrinus arndtii 1858. Shulze, Bericht uber der Ver-

samml. deutsch. Naturf. in Karlsruhe, 1858, p. 293.— 1864. LOtken,

Vidensk. Medd. fra den Naturhist. Porening i Kjobenhavn, 1864, p. 209.—

1884. P. H. Carpenter, " Challenger" Reports, vol. 11, Zoology, p.
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427.— 1907. H.A.MANN, Bronn's Klassen und Ordnungen des Tier-Reichs,

vol. 2, Abt. 3, p. 1572.

One of these species (which are merely mentioned by name) is said to have

come from Amboina; Dr. P. H. Carpenter suggests that it is probably a Meta-

crinus.

COMATULA MONILIS, C. POLYACTINIA, C. MONILIFORMIS. C.

INSERTA, C. ACTINODES.

Comatula monilis etc. 1862. Dtjjabdin and Hup^, Hist. Nat. des Zoophytes,

Echinodermes
, p. 208.

MM. Dujardin and Hupe list these species as being contained in the collection

of the Paris Museum. Tlie names are nomina nuda, and none of the supposed

species have ever subsequently been described under them. I looked for these

names during my visit to the Paris Museum, but was unable to find them : they

appear to have been removed from the specimens and lost.

COMATULA TRIQUETA.

Comatula triqueta 1877. von Graff, Das Genus Myzostoma, pp. 12, 13, 14, 15,

16, 18, 22, 23, 72, 79.

Professor von Graff refers to some East Indian comatulid under a MS. name

proposed by Professor C. F. Liitken.

ANTEDON sp

Antedon 18S-2. Bell, Ann. and Mag. Nat. Hist. (5), vol. 10, p. 255.

Professor Bell says "Indications, the first within my knowledge,* of a

comatula from Ceylon are presented by a specimen with thirty-nine arms, only

a few cirri with about thirteen joints, the penultimate spine obsolete, with

syzygies in the axillary distichals, axillary palmars, and third brachial; the next

syzygy is in the eleventli brachial. The absence of a terminal comb from the

proximal pinnules induces me to suppose that the specimen belongs to the genus

Antedon, and it would appear to be undescribed. The dried condition of the

specimen and the possession of only a single example forbid my describing it

fully, or giving a fresh specific name."

ANTEDON ADEON^.

Antedon adeonce 1884. Bell, Rep. Zool. Coll. H.M.S. "Alert," p. 156 (part).

Among the " Alert " collections at London there are some curious comatulids

from Port Molle (12-20 fathoms) and from "Alert" Station No. 87, recorded

1 The first coinatuUd was described from Ceylon in 1846, and a second was recorded three years

later.
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under the name of '• Antedon adeo)ue," which represent a very distinct new species,

possibly belonging to the genus Tropiometra.

ACTINOMETRA CUMINGII.

Actinometra ciiniingii 1887. Bell, Sci. Trans. Roy. Dublin Soc. (2), vol. 3,

p. 645.

Professor Bell records under this name an " Actinometra'' from Ceylon with

more than ten arms. He says '• This is typically a ten-armed species, but injury

and subsequent repair frequently lead to the development of a larger number

of arms."

I have recently examined this specimen, which is preserved in the British

Museum, and I find it to be an example of the cumuion Cotnunthiis parvicirra.

ACTINOiAl ETRA sp.

Actinomdm sp. 18S7. VON Graff, '•Challenger" Reports, vol. 20, Zoology,

pp. 3, 9.

Professor von Graff here describes the Myzosto)na which he found on an

undetermined black '•Actinometra" from the Moluccas.

ANTEDON sp.

Antedon. sp. 1S87. von Graff. "Challenger" Reports, vol. 20, Zoology, pp. 5.

7, 11.

Professor von Graff here describes the Myzostoma from five undetermined

species of " Anledo)/ " from the Moluccas.

ANTEDON IMPINNATA.

Antedon im-pinnata 1S84. von Graff, "Challenger" Reports, vol. 10, Zoology,

pp. 15, 10, 18 {nomen nudum).— 1SS8. P. H. Carpenter, "Challenger"

Reports, vol. 26, Zoology, p. 2()6.

The only description which Carpenter gives is : "The third, fourth and fifth

brachials have no pinnules ; eight or ten cirri of twelve joints ;
" which would now

be expressed: P^ , P.j and P^ absent; cirri VIII-X, 12.

The locahty is North Bay, Mauritius: 15 fathoms.

ANTEDON sp.

Antfdon sp. 1888. P. H. Carpenter. " Challenger " Reports, vol. 26, Zoology,

p. 27.— 1889. Bather, Quart. Journ. Geol. Soc. vol. 45, p. 169.— 1894.

Bateson, Materials for the .study of Variation, p. 4.36, No. 65 f.

Dr. Carpenter here records a tetraradiate specimen of some Japanese species

of • Anlcdo)/ " which was obtained by Professor Doderlein.
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ANTEDON spp.

Antedon 1S90. MacMunn, Quart. Journ. Micros. Sci. (N.S.), vol, 30, p. 58.

The following are referred to under this general heading : from ' Challenger"

Station No. 192 :

Adelometra angustiradia Cyllometra manca

Paratnetra compressa Strotomelra jjarvlpinna

Gephyrometra discoidea Pachylometra patuUi

Pachylometra flexilis Perometra pusilla

Asterometra longicirra Stenometra quinquecostata

Pachylometra robiista

:

From ' Challenger" Station No. 214:

Pcecilometra accela Thalassometra pergracilis

Chlorometra aculeata Thaumatometra loevis

Pachylometra angusticalyx Crotalometra valida.

ACTINOMETRA sp.

Actinometra 1890. MacMunn, Quart. Journ. Micro.?. Sci. (N.S.), vol. 30, p. 59.

The colouring matter of an 'Actinometra'' from Banda, and of a " large

Actinometra " from Banda is discussed. These refer to one or two of the

following species:

Capillaster sentosa Cojnanthiis parvicirra

Capillasier muUiradiata Comanthus annulata

Comantheria briareus Comaster multibrachiata

Comanthina schlegelii

EUDIOCRINUS sp. ; ANTEDON sp.

Eudiocrinus ; Antedon 1891. Wood-Ma.son and Alcock, Ann. and Mag. Nat.

Hist. (6). vol. 8, p. 44.3.

• On muddy bottoms in the Andaman Sea some small and rather damaged
specimens of two species of Comatula? were trawled. These were Eudiocrinus

(i.e., Pentametrocrinus) from 922 fathoms, and Antedon (?)—a ten-armed species

—from 188-220 fathoms."

ANTEDON BIFIDA.

Antedon bifida 189:3. Bell, Cat. Brit. Echinoderms in Brit. Mus. (1892), p. 56.

Professor Bell, in discu.ssing the distribution of Antedon bifida, says :
•' If the

last views of Carpenter (Journ Linn. Soc. xxiv (1891), p. 68) are correct this pro-

tean specie.s [i.e. Antedon bifida] is represented off Bengal, for it would appear

that A. duebeni is probably a synonym."

The author intended to say Brazil ; A ntedon dilbenii was described from Rio

de Janeiro and has not been found elsewhere.
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ANTEDON sp.

Antedun sp. 1S92. Savile-Kent, The Great Barrier Reef of Australia; its

Products and Potentialities, p. 43, pi. xi, figs. 7, 7A.

' Two other members of the same echinodermatous, or sea urchin and

starfish class, observed on the Palm Island reefs, are depicted in the same

coloured plate. These are the two Feather-starfish, Antedon sp., represented by

figs. 7 and 7A, clinging to the corallum of the Gorgonia in the right hand upper

corner. In general form they resemble the English Feather-star, Comatula

rosacea; but they possess about forty, in place of the ten, pinnate arms of the

European type. The variety of hues exhibited by the Barrier Reef species are

legion, running through every gradation of tint from pale yellow to rose-pink,

deep crimson and black, and including every conceivable intermixture of those

colours. One especially handsome racial variety of this feather-star, obtained at

Thursday Island, had its fern-like arms resplendent with shades of old-gold and

bronze-green."

ANTEDON FIELDI.

Ariferlon fiehli 1894. Bell, P.Z.S., 1894, p. 401.

Bell's description is as follows: ''Allied to A. moorei (see p. 287) but dis-

tinguished from it by the broad spine on the cirrus joints. Cirri about 20, with

18 joints, almost completely covering the centrodorsal. No syzygy on radials or

distichals : the first on the third brachial.

'" Colour bright purple with lighter cirri.

" Macclesfield Bank, 22-30 fathoms.

" I offer a brief diagnosis of this species, as the peculiarity of the broad

spines on the cirrus joints ought to be known."

I have examined the type specimen of this species in the British Museum,
but have not been able to determine what it really is; it appears to be immature.

There is a second specimen in the British iluseuni, also from the Macclesfield

Bank, taken in 13 fathom.s.

ANTEDON spp.

Antedou 1894. Bell, P.Z.S., 1894, p. 390.

Profes.sor Bell lists two 'Antedon sp. n. inq." from the Macclesfield Bank,

taken at unknown depths.

ANTEDON sp.

(Antedon sp.) IS94. Bell. P.Z.8., 1894. p. 401.

Professor Bell says :
• There is yet another hidistichate species which is

altogether too much broken for description (from the Macclesfield Bank, in 13

fathoms) which has about 30 cirri and 20 smooth cirrus joints."
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ACTINOMETRA sp.

Actinometra tridistichata Bell, MS.

Actinometra sp. 1894. Bell, P.Z.S., IS04, p. 402.

" Mention must also be made of an Actinometra to which I think it would be

wrong to give a specific name, so broken is it, but of which it would be more

wrong not to say .something. Ft will be remembered that the late Dr. H. Carpen-

ter divided tlie tridistichate species of this genus into those in which there is a

syzygy on the second brachial and into those that have it on the third. In the

specimen now before me there is no signs of any syzygy on either the second or

the third brachial."

I examined this specimen at London and found it to be an example of the

Comaster gracilis described by Hartlaub in 1890.

ANTEDON MOOREI.

Antedon moorei 1894. Bell, P.Z.S., 1894, p. 401.

"This species is probably most nearly allied to A. (i.e., Parametra) com-

pressa, P.H.C., but it has only faint spinous processes on the cirrus-joints.

Cirri 25 to 30, with 2.5 joints. Centrodorsal bare in the middle. No syzygies on

radials, distichals, or palmars. There may be post-palmars. The third brachial

syzygial; arm-joints iii-vi, squarish, the succeeding triangular, and the more

distal gradually overlapping.

'
' Colour purpHsh, with the free ends of the arms white.

" Macclesfield Bank, 13 fms.

"The single specimen is a good deal broken, but it is interesting as belong-

ing to a series of the group of which Dr. Carpenter knew only one type."

In the type specimen, which T examined at London, the cirri are XVIII, 21,

21 23, 25, 17 mm. long; the longest segments are about one third longer than

broad; the thirteen outer segments are slightly broader than long and hear

moderate spines.

The thirty-two arms are 60 mm. long; the IIBr and IIIBr series are 2, and

are in close lateral apposition through lateral extensions.

P. is the longest, long and evenly tapering as in Dichromefra protectus.

enlarged and slightly stiffened, with 16, 18, or 21 segments which become squarish

on the third and twice as long as broad distally ; the pinnule is about one third

longer than P, ; P; is similar, but not quite so long or so stout, and tapering

somewhat more rapidly; P., is about as long as P,. but is slightly stouter and

tapers less rapidly, its character being more like that of P.,; it has sixteen seg-

ments ; the following pinnules are small and weak ; P^ is considerably larger on

the outer than on the inner arms.

This is an immature specimen of the species called sini.ilis bj' Carpenter; it

is rather doubtfully distinct from D. protectus.
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ANTEDON sp.

Antedon 1S94. Thurston. Madras Government Museum Bulletin. No. 1, p. 2S.

An undetermined species of •Antedon" is here recorded from two miles

north of Muttuwartn Par, in 8 fathoms.

ACTINOMETRA sp.

Actinometra 1894. W.'VLTHer, Einleitung in die Geologie als historische Wissen-

schaft, p. 298.

Walther records an " Actinometra^^ as very common at Somerset. Queens-

land, in 15-22 meters.

RHIZOCRINUS sp.

Rhizocrinus 1S94. Walther. Einleitung in die (Jeologie als historische Wissen-

schaft, p. 300.

Walther mentions a " Rhizocrinus" from 20-21 fathoms which 1 am unable

to place
;
probably it is some species of Bothycrirms.

ACTINOMETRA sp.

Actinometra 1898. Bell, P.Z.S., 1898, p. 849.

"The only crinoid obtained was an Actinometra from the outer part of the

reef at Rotuma which I have not been able to specifically determine."

I have examined the specimen labeled '• the only crinoid seen at Rotuma or

Funafuti" at the British Museum, and find it to be a specimen of Comatilln

rnacvlata.

PENTACRINUS (? METACRTNUS) sp.

Peritacrinus 1898. (Bather), Natural Science, vol, 13, P- 7.

A perfect specimen, recorded under the name of Penlacriniis, though proba-

bly a Metarrinns, is stated to have been taken on Jahal Bank, 90 miles south of

Timor, in lln fathoms, and to have been deposited in the Raffles Museum at

Singapore.

COMATULIDA.

Antedonichv 1898. (Bather), Natural Science, vol. 13. p ~-

On the coral reefs at Blaking Mati ' the most striking fornix are numberless

Antedonida".'" Doubtless this refers to all the littoral families of comatulids.

PENTAMETROCRTNUS sp.

Eudiocrinus sp. nov. 1900. Doderlein, in Chun, Aus den Tiefen des Weltmeeres,

p. 488.

Professor Chun records the discovery by the " Valdivia" of a sulphur yellow

Pe7itametroerinu<i representing a new species (as determined by Professor Doder-

lein) in 1289 meters off the coast of Somaliland.
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CRINOID.

Ciinoid 19(il. Ijima, Zool. Coll., Japan, vol. 16, p. 27.

Br. Ijima records that a small stalked crinoid was taken from the carapace

of a specimen of the giant crab {Macrocheira kcempferi) caught in Sa,gami

Bay.

ANTEDON LEVISSIMA.

Antedon levissima 1902. Bell, in Gardiner, Fauna and Geography of the Mal-

dive and Lacoadive Archipelagoes, vol. 1, part 3, p. 224.

'' Dredged eight times in seven atolls between 20 and 37 fathoms, usually

from a hard sand or shell bottom with some weed. In one dredging, 37

fathoms, in the middle but just within the N. passage of Suvadiva, some adults

and thousands of the immature forms of this species of crinoid—and no other^

were obtained."

ANTEDON spp.

Antedon 1902. Bell, in Gardiner, Fauna and Geography of the Maldive and

Laccadive Archipelagoes, vol. 1, part 3, p. 224.

" Genus Antedon immature forms—not identifiable—were dredged on ten

occasions, sometimes in considerable numbers, between nineteen and thirty-

seven fathoms, and a few were also secured by diving off the west reef of

Hulule (Male Atoll, Maldives). They seem to especially frequent the inner ends

of the passages where they embouch into the lagoons ; in all cases the bottom

is recorded as having rubble or coral, with perhaps sand or weed."

CRINOIDS.

Crinoids 1902. H. L. Clark, Zool. Anzeiger, vol. 25, p. 670.

Dr. Clark refers here to the entire collection of crinoids made by the '

' Alba-

tross" off southern Japan in 1900.

ACTINOMETRA spp.

Actinometra 1902. Bell, in Gardiner, Fauna and Geography of the Maldive

and Laccadive Archipelagoes, vol. 1, part 3, p. 225.

" Genus Actinometra. Young forms were obtained off the coral masses of

the west reef of Hulule. It is noticeable that neither this genus nor Avtedon

was found in the lagoon nor on the reefs of Minikoi."
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APPENDIX.

. During the work upon the Indian Museum collections sjDecimens from time

to time were found which for some reason or other could not be satisfactorily

identified. These were mostly small, broken, or aberrant individuals : but among

them were several which appeared to be rejiresentatives of new species, related

most nearh' to species of which I had no exa.m])les at hand for comparison.

These specimens were set aside in the hope that material would come to hand

from other som-ces which would assist in their determination. The study of the

enormoiLs " Siboga " collection, received soon after the return of the proof of the

first half of this monograph, enabled me to solve practically all of the problems

presented, though unfortunatelj' too late for the insertion of the species involved

in their proper places. They are therefore included here in the form of an

appendix.

Seven specimens, all very small, resisted all attemj)ts at identification. They

represent the ten- armed young of certain multibracliiate forms of quite different

appearance. In order to make this report a complete catalogue of all the speci-

mens studied these are listed at the end of this appendix.

CAPILL.ASTEK .AIULTIRADI ATA.

Localities.—Southwest of th< iinnitJis oj tin' Irraicaddy River .• " Investigator
''

Station 387 (15° 25' N. lat., 93"^ 45' E. long.); 49-40 fat/ioins.—Three specimens.

Two miles off Great West Toirrs Island.—Onj small specimen.

Sovthcni portion of Malacca Stmit.— One specimen.

Malaij Arcliipelago : Kid fathoms.—One specimen.

Rej[.\Rks.—One of the specimens from Station 3.S7 has fifteen arms ; one of

the five IIBr series is 2 instead of the usual 4 (3-|-4). One of the other specimens

has thirty-eight arms SO mm. long, and the third has forty-two arms 90 mm.
long ; both of these approach in their general character C. sentosa.

The specimen from Great West Torres Island has thirteen arms, and is under-

going adolescent autotomy.

The examjjle from the southern portion of Malacca Strait is typical of the

species; it has twenty arms 75 mm. long; all ten IIBr series are present, all being

4 (3+4): the arms and division series are typically stout, and the brachials are

typically short ; the distal edges of the brachials are more strongly everted than

usual, finely spinous, and the dist;il edges of tlie elements of the division series

are similarly everted and spinous.

The individual from 160 fathoms in the Malay Archipelago is most extra-

ordinarily irregular. It has thirty-six arms about 70 mm. long ; the arms are

c«-'inparatively stout ; the division series are stout and are in close lateral appo-
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sition; like the arm bases they are more or less flattened against each other; the

brachials are of the typical short-discoidal type, and have strongly produced
distal edges

:
the distal edges of the ossicles of the division sei-ies are also slightly

produced, and are finely spinous.

The details of the arm division are as follows :—
Ray 1 : Two IIBr 2 series : that to the left (viewed dorsally) l)ears out-

wardly (on the left) a III Br 2 series and inwardly (to the right) an undivided arm
;

both of the undivided arms arising from the IIIBr series have the first syzygy

between the second and third brachials, but the (internal) undivided arm arising

from the IIBr series has the first syzygy between the third and fourth brachials

;

the I IBr series to the right bears inwardly (toward the left) an undivided arm in

whicii the first syzygy is between the third and fourth brachials, and outwardly

(toward the right) a IIIBr 5 (44-5) series, the two derivatives from which have the

first syzygy between the second and third brachials. The total number of arms

on this ray is six, arranged in 2, 1, 1, 2 order.

Ray 2 : Two IIBr 2 series ; that to the left bears two undivided arms in

which the first syzygy is between the third and fourth brachials ; that to the

right bears inwardly (to the left) a IIIBr 4 (3-|-4) series, both derivatives from

which have the first syzygy between the second and third brachials, and outwardly

(to the right) an undivided arm in which the first syzygy is between the third and

fourth brachials. The total number of arras on this ray is five, arranged in

1, 1, 2, 1 order.

Ray 3 : Two IIBr 2 series ; that to the left bears externally (to the left) an

undivided arm in which the first syzygy is between the second and third brachials,

and internal^ (to the right) two IIIBr series, all four derivatives from which

have the first syzygy between the second and third brachials ; the IIBr series to

the right bears two undivided arms in which the first syzygy is between the

second and third brachials. The total number of arms on this ray is seven,

arranged in 1, 4, 1, 1 order.

Ray 4: IIBr series to right 4 (3-|- 4); IIBr series to left 2 ; the IIBr 4 (3+4)

series bears two IIIBr 3 (2+3) series ; in the four derivatives from these the first

syzygy is between the second and third brachials in all cases except on the inner-

most (furthest to right) arm where it is between the fifteenth and sixteenth bra-

chials ; the IIBr 2 series bears two IIIBr 2 series ; of these the inner (to the left)

bears two IVBr 3 (2+3) series; the outer (to the right) bears inwardljj^ (to the

left) a IVBr 3 (2+ 3) series and outwardly an undivided arm; in all the deriva-

tives from this IIBr 2 series the first syzygy is between the second and third bra-

chials The total number of arms on this ray is eleven, arranged in 2, 2, 4, 3

order.

Ray 5 : Two IIBr 2 series ; that to the left bears externally (to the left) an

undivided arm, and internally (to the right) a ,IIIBr 3 (2+3) series; that to the

right bears internal^ (to the left) an undivided arm and externally (to the right) a

IIIBr 2 series which bears internally (to the left) a IVBr 4 (3+ 4) series and
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externally an undivided arm ; all the first syzygies in the aims of this ray are

between the second and third brachials. The total number of arms on this raj' is

seven, arranged in 1, 2^ 1, 3 order.

On the arms where the first syzygy is between the second and third brachials

the first brachials always bear pinnules : but on the arms where the first syzygy

is between the third and fourth brachials the first pinnule is on the second bra-

chial.

In this specimen all but one of the llBr series are 2, while of the ten lIIBr

series present five are 2, three are 3 (2+3), one is i (3-(-4), and one 5 (4+5);

the six IVBr series are all 3 (2+3). In the thirty-six arms the first syzygy is

between the second and third brachials in twenty-nine, between the third and

fourth in six, and between the fifteenth and sixteenth in one.

This specimen exhibits an unusual amount of I'eversional characters ; the

division series of 2 are the division series of Comatella. representing the so-called

compound type of arm division, and are not the primitive division series of two

ossicles as are found for instance in the genus Dichrometru. A large part of this

specimen therefore would be unhesitatingly referred to some species of Comatella

were it studied without regard to the remaining portions. The division series of

4 (3+4) is of the type characteristic of the subfamily Comasterins, and in

particular of the genus Comanthus ; it is the simplest type of arm division found

in the whole family. The division series of 5 (4+5) is a variant of no particular

significance. The syzygies between the second and third brachials are those of

the genus Capillafiter, and are normal for that genus only ; those between the

third and fourth brachials are normal for the species of the subfamily Comasterinae

only when occurring on the inner arms, but when found on the outer arms are

normal botii for the species of Comasterina' and for the species of Comatella : the

syzygy between the fifteenth and sixteenth brachials is a variant.

Analyzed on the basis of the characters furnished by the division series and

the arms, we find this specimen to represent the genus Capillaster, the genus

GoTnatella and the subfamily Comasterina:' in the following proportions:

—

Arm Division. Arms. Total.

Gapillaster SS°i, 75% 56-50/„

Oomatella 54 6 300

Oomasterinpp 6 17 11"5

(Variant) (2) (2) (2-0)

100 luO 1000

Xow the curious arm division of tlie species of the genus Capillanter beyond

the IlBr series is in reality exactly tlie same as that of the species of the subfamily

Gqmasterinas (and of all the endocyclic families in which the IIlBr series are

4 (3+4) except that the first component of the interpolated Z pair (the ossicle

corresponding to the first primitive brachial) is omitted in all the division series
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and in the free undivided arras. This condition was reached through compound
division of the type characteristic of the species of the genus Comatelht, which

in its arm structure is essentially intermediate between the species of the sub-

family Comasterinae and those of the genus C'apillaster.

The 30% of the characters of the genus Comatella found in this specimen

therefore represent a reversion from the normal Capillaster type of arm structure

to the Comatella type, through which the genus Capillaster passed.

The Comatella t3'pe of arm structure was derived from the primitive arm

structure as seen in the subfamily Comasterinse ; therefore the 11".")% of the

comasterine type of arm structure represents a reversion through the Comatella

type to the most primitive type found in the family Comasteridse.

The 2% of variant in the structure of the specimen indicates the semi-patho-

logical condition which induced the reversion to the simpler types of structure.

In every species the greatest variation occurs on the borders of its habitat,

either geographical or bathymetrical. Individuals from the centre of distribution

possess a small coefficient of individual diversity, this increasing outwardly until

the limits of the range are reached, where it becomes very large. As this varia-

tion is induced by unfavourable environment, it is more or less yjathological in its

manifestations, and always shows, when analyzed, retrogressive and more or less

pathological features (c/. American Naturalist, vol. 45, 1911, pp. 372-374;

American Journal of Science, vol. 32, 1911, pp. 127-132). Many specimens of

Capillaster multiradiata, from Japan or from the Caroline Islands are extraordinarily

variable, in exactly the same way as the specimen under consideration is variable ;

these occur on the borders of the geographical range of the species. This speci-

men was dredged at 160 fathoms, a most unusual depth, and its aberrant features,

judged on the basis of what we know in regard to other forms, would seem to

indicate that this is about the extreme bathymetrical limit at which this form is

able to maintain itself.

There is in the British Museum a curious example of this species, unfor-

tunately without a record of the locality at which it was obtained. It has

seventeen arms about 40 mm. long ; three of the IIBr series are 2, the other two

being 4 (3-j-4) ; each of the latter bears a lIIBr 3 (2-)- 3) series; the IIBr 2 series

may be immediately followed by a syzygial pair (the normal third and fourth

brachials) or they may give rise to undivided arms in which the first syzygy is

between the second and third brachials. Half of this specimen would certainly be

identified as Capillaster multiradiata, while the other half would just as certainly

be determined as Comatella maculata.

COMISSIA CHADWICKI, sp. nov.

Actinometra parvicirra 1904. Chadwick, Report Ceylon Pearl Oyster Fisheries,

Part 2, Supplementary Report xi, p. 158 (part), pi., figs. 13, 14.

Description.— Centrodorsal thin-discoidal with a large flat dorsal pole
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3'5 mm. in diameter slightly excavated in the centre; cirrus sockets arranged in

a single irregular marginal row.

Cirri XXIV, 12-14, 10 ram. long; tlic fourth and fifth cirrus segments are

the longest, two to two and one half times as long as broad proximally : tlie

sixth and following segments bear minute subterminal dorsal spines.

The radials are concealed by the centrodorsal : the TBr series are very widely

separated laterally.

The ten arms are about oO mm. long, and resemble those of Comissia hispidd,

but are a trifle more slender.

The terminal combs on the lower pinnules appear to have twenty-six or

twenty-eight teeth.

Locality.—0_;^ the northeast coast of Ceylon (8° 51' 30" N. lat., Sl° 11' 32" E.

long.) ; 28 fathoms.—One specimen.

Remarks.^—Chadwick's specimen was dredged south of Galle, about 12 miles

from land, in about 100 fathoms; judging from his figure the cirrus segments

seem to number 13.

This species is most closely related to C. hispida from the Pliilippine Islands,

agreeing with that form in the .shape and proportionate size of tlie centrodorsal.

It has, however, a greater number of cirrus segments.

COMISSIA HARTMEYERI, sp. nov.

Description.—Centrodorsal thin-discoidal. the dorsal pole flat, about 1 mm.

in diameter.

Cirri VIII-XIV (usually about X), 10-13 (usually 12 or 13), 4-5 mm. to

6 mm. (usually about 5 mm.) long. The first segment is short, the second about

as long as broad, the third from two to three times as long as its median dia-

meter ; the fourth segment is the longest, three and one half to four times as long

as the median diameter; the fifth is not quite so long; the following segments

rapidly decrease in length, so that the ninth and following are about as long as

broad ; the fifth is a transition segment : the longer proximal segments are oval

in cross section and are strongly
'

' dice-box shaped,"' but the outer short segments

have straight sides and are strongly compressed laterally, therefore appearing

broad in lateral view. The transition and following segments have the distal

dorsal edge everted, forming a minute sharp tubercle in lateral view, at first

subterminal but becoming median on the antepenultimate : the opposing spine

is represented by a minute median tubercle only slightly larger than the tubercle

on the preceding segment : the terminal claw is sUghtly longer than the penulti-

mate segment, rather stout, and strongly curved, more so basally than distallj'.

The radials are even with the edge of the centrodorsal in the median line,

but extend up interradiaUy and entirely separate the bases of the IBr^ ; the IBr

series are widely separated, their sides making nearly a right angle with the sides

of the adjacent TBr series. Tiie union of the elements of the TBr series is veiy

close, appearing almost like a syzygy in external view.
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The ten slender aims are from 30 mm. to 39 mm. long; the brachials, which

are proportionately long, have strongly produced and overlapping spinous distal

ends.

The mouth is marginal and the anal tube subcentral ; the anal area is

completely covered with small thin calcareous plates.

Locality.—Eig Tor, Gvlf of Suez, Red Sea.—Eight specimens, collected by

Dr. Robert Hartmeyer.

COMATULA MICRASTER.

Locality.—Southwest of the mouths of the Irrau-addy River; "Investigator"

Station 387 (15° 25' N. lat., 93° 45' E. long.); 49-40 fathoms.—One specimen

with arms about 45 mm. long; two cirri remain on the centrodorsal , which is

much reduced.

COMASTER PARVUS.

hoCAJjiTY.—AndaDiau Islands.—One specimen with twenty-eight arms, the

IIIBr series being arranged in 1, 2, 2, 1 order; one of the derivatives from a

IBr axillary is undivided.

Two arms from a fully grown specimen.

One ten-armed young, with arms 23 mm. long.

EUDIOCRINUS GRACILIS, sp. nov.

Description.—Centrodorsal as in E. indivisus.

Cirri X, 15-16, 9 mm. long; first segment about three times as broad as long,

second about twice as broad as long, third about as long as the diameter of the

expanded distal end; fourth and fifth segments about twice as long as their

proximal diameter, the fifth slightly longer than the fourth ; the following seg-

ments are about as long as their distal diameter; the cirri taper gradually to

the fifth segment, which is a well-marked transition segment, and are more

delicate from that point onward ; the longer earlier segments are strongly con-

stricted centrally with prominent flaring distal ends; beyond the fifth the ventral

profile of the segments becomes straight, but the distal dorsal edge is produced

so tiiat the dorsal profile of the cirrus as a whole is strongly serrate; the ante-

penultimate segment is slightly longer than broad, without any production of

the distal dorsal edge ; the penultimate segment is wedge-shaped, about as long

as the greater (ventral) length; the opposing spine is prominent arising from

the entire dorsal surface of the penultimate segment, the apex terminal, the spine

being equal in height to about one half of the distal diameter of the segment

;

the terminal claw is about as long as the penultimate segment, rather stout,

strongly curved proximally but becoming more slender and straighter distally.

The arms are essentially hke those of E. indivisus, and lueasui'c 55 mm. in

length.
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P(j is 3-5 mm. long with nine or ten segments ; it is small and weak, rounded,

prismatic, and tapers evenly from the base to the tip; the segments, at first

short, become about as long as broad on the third and twice as long as broad, or

even longer, terminally. P, is 4-5 mm. long with nine or ten segments, resem-

bling Pc but proportionately larger and stouter. P„ is 7 mm. long, much larger

and stouter than the preceding or succeeding pinnules, with ten segments of

which the first is slightly over twice as broad as long, the second is about half

again as broad as long, and the third is half again as long as broad; the follow-

ing gradually increase in length and become about three times as long as broad

distally ; the pinnule is much more slender than the corresponding pinnule in the

other species of the genus ; the second and following segments have rather strongly

produced distal edges which are armed with fine spines. Pj is similar but slightly

longer and larger ; P,, is 5 mm. long, slender, with twelve segments, in general

resembling the preceding pinnules; P,. is 3 mm. long with nine or ten segments,

which after the third become much elongated, small and weak. The distal

pinnules are very slender, 6 mm. long.

The colour in spirits is a uniform dark puri)Ie, tiie cirri beyond the transition

segment being nearly white.

Locality.—Southwest of the )nouths of the Iiraivaddij River : " Investigator"

Station 387 (15° 25' N. lat., 93° 45' E. long.) ; 49-40 faf.homs.~Two specimens.

Remarks.—A second specimen from the type locality has the cirri XllI,

10-18 (usually 18), 10 mm. to 12 mm. long; the si.xth is a transition .segment ; P^;

is 4 mm. long with ten segments ; P^ is 9 mm. long with eleven segments ; Pj is 6-5

ram. long with fourteen segments.

The slenderness and proportionate great length of P„ and P,, which have very

long segments distally, distinguishes this species from all the previously described

species of the genus.

AMPHIMETRA PHILIBERTI.

Locality.—Andaman, Islands.—One small specimen.

AMPHIMETRA MULLERl.

Locality.— Ye, Burma.—Two specimens.

Remarks.—These are typical specimens, and resemble the type (in the

Copenhagen Museum), wliich was collected in the ' East Indies." The synar-

thrial tubercles are small, but very prominent. The arms are 100 mm. long.

CRASPEDOMETRA ANCEPS.

Locality.—Andaman. Islands. —One immature speeinien witli fourteen arms

about 10(1 mm. long.
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HETEROMETRA REYNAUDII.

Locality.—Northeastern Ceylon : Entrance to Palk Strait.^, Point Pedro
bearing SSE., distant about three miles ; 6

—

S fathoms; sandy bottom.—Ten speci-

mens. One of these has fourteen arms, four IIBr series being present, all 4

(3+4) ; one has sixteen arms, five of the six IIBr series being 4 (3+4) and one 2;

two have twenty arms, eight of the ten IIBr series being 4 (3+4) and two 2 ; one

has twenty arms, seven of the ten IIBr series being 4 (3+4) and three 2; one

has twenty-one arms, all the IIBr series being 4 (3+ 4), and all the IIIBr series,

which are internally developed, 2 ; the remaining four are badly broken.

HETEROMETRA PULCHRA, sp. nov.

Description.—Centrodorsal low-hemispherical, the dorsal pole slightly

convex, finely pitted, 3-5 mm. in diameter ; the cirrus sockets are arranged in two
irregular rows.

Cirri XX, 32-39 (usually nearer the latter), 25 mm. long ; the longest cirrus

segments are slightly longer than broad ; the short distal segments are but little

broader than long
; rather small, though sharp and prominent, dorsal spines are

developed from the twentieth segment onward.

The radials are just visible beyond the edge of the centrodorsal ; the IBr,

are very short, band-like, about six times as broad as long; IBr, nearly three

times as broad as long, the lateral edges sliglitly more than half as long as those

of the IBr^
;
the division series are well rounded dorsally, in lateral apposition

and laterally flattened as far as P^,, with the sides slightly produced outward
;

the ossicles of the IIBr and IIIBr series are interiorly in lateral apposition

through slightly produced edges. Eight IIBr series are present, six of which are

4 (3+4) and two of which are 2; there are six IIIBr series, all 2, and all de-

veloped mternally except one, which is developed externally by the side of an

internal series.

There are twenty-four arms (in the type) about S5 mm. long, perfectly

smooth, and well rounded dorsally.

Pd-Is 6 mm. long with twenty-two short segments, none of which are longer

than broad
; the second-fifth segments are strongly carinate dorsally, and

from the sixth segment onward the pinnule is rather strongly prismatic. P, is

12 mm. long with twenty-seven segments, all of which are short, the distal being

scarcely twice as long as broad ; the second-sixth are strongly carinate, and the

pinnule is prismatic from the seventh onward. P.^ is 13 mm. long with twenty-

five segments, resembluig P, but with more elongate segments distally ; the

second-sixth segments are carinate. P, is the largest and longest pinnule, 14 mm.
long, slightly stouter throughout than P^, with twenty-two segments, of which

the second-seventh are carmate ; a supplementary carinatioa extends along the

pinnule from the sixth segment to the tip. P^ is 9 mm. long with eighteen seg-
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ments ; P^ is 6 mm. long. The carination of the earlier segments is very strong

on PP5-7, but nearly or quite obsolete from that point onward.

The colour is flesh-colour, pvu'ple at the articulations ; the cirri are yellow.

Locality.— Sotit/iiresf of the month.'i of tie Irrairaddy River; " Investigator
"

Station 387 (15° 25' N lat., 93° 45' E. long.); 49—40 fathoms.-^One specimen.

Remarks.—This new species, while in general habitus perhaps most nearly

resembling H. savignii, differs markedly from that form in the strong carination

of the earlier segments of the lower pinnules, and in the smaller dorsal spines

on the cirri, which begin much further from the centrodorsal.

It differs from H. cotnpta in its more slender cirri which have more prom-

inent spines, beginning further out, and in the comparatively large size of P.,.

From H. bengalensis it differs in its longer and more slender cirri which

have longer segments, not developing spines until much further from the

centrodorsal. The number of cirrus segments is somewhat greater than in any

of these species.

From H. brockii it differs in the smoothness of the lower pinnules, and

from H. singularis it may readily be distinguished by the large size of P., as well

as by the greater number of cirrus segments.

HETEROMETRA BENGALENSIS.

Localities.—0§ Gopalpore; 25—28 fathoms.—Five specimens.

Off Gopalpure ; 30— 38 fathoms.—Ten specimens.

'I India.—Two specimens.

Remarks.—Of the five specimens dredged in 25—28 fathoms off' (_;oj)alpt)rc

one has fourteen arms 80 mm. long; one of the four llBr series is 2, the other

three being 4 (3+4); the cirri have 34-41 segments; the colour is white, the

iirticulations banded with ])urple; the cirri are white, the distal part purple

dorsally. Three of the specimens have each seventeen arms 80 mm. long,

seven lIBr series being present in all cases; one has all the IIBr series 4 (34-4);

tlie cirri have 31 segments; the colour is white with a row of small brown spots,

in jiairs, on the sides of the proximal third of the arms; another has one of the

IIBr series 2, six being 4 (3-|-4) ; the cirri have 30—33 segments and are 20 ram.

to 25 mm. long; the colour is white, with occasional blotches of brown on the

arms; the third has two of the IIBr series 2, five being 4 (3+4); the colour

is white, the cirri and well separated regular narrow bands on the arms bein.n

purple. The fifth specimen has nineteen arms 80 mm. long; one of the IIBr

series is absent ; the cirri are XVIII, 28^32, 20 mm. long ; the dorsal pole of the

centrodorsal is flat. 3 mm. in diameter: the colour is white, the cirri, narrow

bands on the arms, and a series of small regular spots on the proximal third of

the arms, brown.

Of the ten examijles dredged in 30—38 fathoms off' Gopalpore two have

beventeen arms, three have eighteen arms, three have twenty arms, and two
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have twenty-one arms. Of tlie seventeen armed specimens one lias the arms 75 mm.

long; all seven of the IIBr series are 4(3+ 4); the cirri are 18 mm. long and

have 26-28 segments; the colour is white; the other has the arms 85 mm. long;

the calyx and arm bases are white, the arms being light yellow brown. Of

the eighteen armed specimens one has the arras about 75 mm. long
;

all the

IIBr series are 4(3+4); one TIlBr 2 series is developed internally on one of

the rays; the cirri have 32-36 segments and are 23 mm. long
;
the colour is

light yellow brown ; another has the arms 90 mm. long ;
the cirri are 23 mm.

long and are composed of 30 segments; the colour is white; the third has

the arms 110 mm. long: one of the IIBr series is 2, the remaining seven being

4 (3+4) ; both of the missing IIBr series are absent from the same ray; the

cirri have 30-33 segments and are 23 ram. long. One of the twenty armed

specimens has the arms 70 mm. long; in colour it is white, becoming yellow

brown on the arms; the pinnules are purple; another has the arms 85 ram.

long; all of the IIBr series are present, and all are 4 (3+4); the cirri are

20 mm. long, and are composed of 25-27 segments ;
the colour is white, the

proximal part of tlie arms laterally spotted and the remainder of the arms

narrowly banded with purple ; the cirri are brown ; the third has the arras 115 mm.

long; all ten of the IIBr series are present, and all are 4(3+4); the cirri

are XIV, 33-34, 25 mm. long; the colour is white, with faint purplish blotches

on the arms ; the cirri are purple. One of the twenty-one armed specimens has

the arms 75 mm. long; all of the IIBr series are present, all 4 (3+4) ;
the single

IIIBr series is 2, developed internally ; the colour is white, the cirri deep purple

;

the other twenty-one-armed specimen has the arms 80 mm. long; all of the IIBr

series are present, and all are 4 (3+ 4) ; the single IIIBr series, which is developed

internally, is 2; in colour the calyx and arm bases are white, the arms yellow

brown, and cirri purple.

Both the specimens from •'(?) India" are small, the larger having twelve

arms 25 mm. long.

DICHROMETRA CILIATA, sp. nov.

Description.—Centrodorsal moderate, the dorsal pole concave, 2 mm.

in diameter.

Cirri XXVII, 29—35 (usually about 33), 30 mm. long; small but prorainent

dorsal spines are developed from tiic tenth to thirteenth segments onward.

Thirty-four to forty-two arms 110 mm. to 120 mm. long; the division series

and arms' resemble those of D. flagdlatu, but arc more smooth, and have no

trace of .synarthrial tubercles.

P is 11 -5 mm. long, very slender, with twenty-nine segments, of which

the second and third are about as long as broad, the fourth tapers somewhat

distally, and the fifth and following are half again as long as broad, soon be-

coming twice as long as broad and three times as long as broad distally. P^ is
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17 mm. long, no stouter than P, basally but tapering more gradually, very

slender, slightly stiffened, witli thirty-four segments, of which the third is

about as long as broad, the fifth is lialf again as long as broad, the tenth twice as

long as broad, and the terminal three times as long as broad. P, is 18-5 mm. long

with thirty-one segments, resembling P, but just perceptibly stoutei'. P^ is

11'5 mm. long witli twenty-one segments, as stout basally as P, but tapering

more evenly. P. is 6-5 mm. long with sixteen segments. P, is 5 mm. long

with twelve segments. P,, is i 5 mm. long with twelve segments, not stiffened

like the preceding pinnules ; the following pinnules are similar ; the distal pin-

nules are 7 mm. long with eighteen segments.

The rays and division series are moderately separated.

In colour the dorsal pole of the centrodorsal and the division series and

arm bases as far as the third brachial are light greyish, thickly sprinkled with

minute spots of white ; the first syzygial pairs and the adjacent portions of the

second and fifth brachials are blackish brown ; the remainder of the arms is

white, with narrow black bands at intervals of about 5 mm. ; the entire ventral

perisome is olive green with numerous small white spots ; the cirri are white.

Locality.—Off Gopalpore; 30—38 fathoms.—Five specimens.

Remarks.—-The five specimens have thirty-four, thirty-six , thirty-nine, forty

and forty-two arms.

This sj)ecies appears to be most nearly related to D. flagellata, from whieli

it may be easily distinguished by the much longer and much more slender

proximal pinnules, which are composed of very much longer .segments, the

small size of P^, which is as small as P, instead of being as large as P.^ or P,., and

by the entire absence of the rugose appearance so characteristic of D. flagellata.

DICHROMETPvA PROTECTUS.

Localities.—Cinque Island. Audamans.—One specimen.

" Investiciator " Station 91 : 28 jathoins.—-One specimen.

Northeastern Ceylon: Entrance to Palk Straits, Point Pedro hearing SSE.,

distant about 3 miles; 6—8 fathoms; sandy bottom..—Four specimens.

Remarks.—All the specimens recorded above are small and immature ; that

from Cinque Island has fifteen arms ; the colour in life is recorded as having

been in the "centre whitish, outer lialf of arms deep orange brown." The

example from Station 91 has twelve arms 35 mm. long. Of the four specimens

from Palk Straits one has nineteen arms about 50 mm. long, with cirri 15 mm.

long; one has twenty-one arms about 45 mm. long, and cirri XII, 15 mm.

long; another has twenty-six arms, two of which spring dii'ectly from IBr

axillaries; all the extra axiliaries are external: tlie fourtli has twenty nine arms;

IIIBr series are developed externally on all but one of the fIBr series ; tlie arms

measure 15 mm. and the cirri 12 mm. in length.
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CENOMETRA HERDMANI.

Locality.—Off Gopalpore ;
25—28 fathoms.—Two specimens.

Remarks.—The two specimens have twenty-eight and twenty-nine arms,

about 100 mm. long. The three specimens in the type series have twenty-three,

twenty-four and twenty-five arms, and the specimen recorded from the Glanjam

coast has twenty-four.

COLOBOMETRA DISCOLOR.

hoCAUTY.—Southwest of the. mouths of the Irrawaddy River; " Investigator
"

Station 387 (15° 25' N. lat., 93° 45' E. long.); 49—40 fathoms.—One specimen.

Remarks.—This is a large example with the arms 110 mm. and the cirri

22 mm. long. It differs from the other specimens at hand in having P.^ and P,,

though enlarged and stiffened, recurved instead of being straightened as usual.

The cirri are XVII, 34; one of them has a regenerating tip.

P^ is 6 mm. long, weak and delicate, with sixteen segments; P.^ is 10 mm.
to 12 mm. long, stiff, but recumbent, with sixteen segments; Pj is 9-5 mm.
to ir5 mm. long, similar to P^, with seventeen segments; P^ is 10 mm. long

with sixteen segments which are slightly shorter than those of the preceding

pinnules; the pinnule is slightly less stiff than those preceding; Pj is 8 mm.
long with fifteen segments, and is less stiff than P^; P, is 8 mm. long with

fourteen segments, slightly weaker than the preceding pinnule ; P, and the

following pinnules have slightly broader segments ; the distal pinnules are

slender, 115 mm. long.

PROMETRA, subgen. nov.

Genotype.—Golohometra chadwicki A. H. Clark, 1911.

Diagnosis.—Similar to Golohometra as restricted (including the species

perspinosa, diadema, vepretum, suavis and discolor) ; but the cirri are short with

less than twenty-five segments, all of which are subequal and all, or at least the

outer, about as long as broad.

Range.—Red Sea to .southern Japan.

Depth.— 10—55 fathoms.

COLOBOMETRA (PROMETRA) BREVICIRRA, sp. nov.

Description.—Centrodorsal broad and flat as in G. (P.) chadwicki, the

cirri arranged in a single marginal row.

Cirri XIV, 21—23 (usually the latter), 8 mm. long; the majority of the

cirrus segments are about twice as broad as long, but in the outer half of the

cirri the segments very slowly increase in length so that the antepenultimate is

nearly or quite as long as broad. The earlier segments have thickened distal

edges: on the fifth this production of the distal edge begins to divide, the lateral

portions becoming swollen and a notch developing in the crest ; on tiie ninth
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this interrupted transv^erse ridge has resolved itself into two very small and very-

sharp tubercles situated side by side, which on the fifth segment preceding the

penultimate themselves give place to single median dorsal spines ; at all points

these dorsal processes are practically median; they are exceedingly minute,

and very sharp.

The radials project very slightly beyond the edge of the centrodorsal

:

their distal angles are slightly separated so that the bases of adjacent IBr , are

not in contact; the IBr^ are short, oblong, nearly four times as broad as long,

with a low, though distinct, broad rounded median carination ; the IBr.^ are

broadly pentagonal, half again as broad as long, the lateral edges as long as

tliose of the IBr , and making with them a broadly obtuse angle ; in their

proximal two-thirds they bear a broad rounded median carination similar to

that on the iBr j.

The ten arms are about S'l inm. long, their structure resembling that of the

arms of G. (P.) chaclwicki ; the proximal oblong brachials have a slight trace of a

rounded median carination.

P^ 4'5 mm. long with thirteen segments, evenly tapering to a delicate tip,

somewhat stiffened, rounded prismatic; the first two segments are short, the

third is slightly longer than broad, the fourth half again as long as broad,

the following slowly increasing in length so that the distal are about twice

as long as broad ; beginning on the third very small but very sharp spines are

developed on the distal ventral angles and in the middorsal part of the distal

edge of each segment; P.^ is 6 mm. long with twelve or thirteen segments,

resembling P, but larger, stouter and stiffer with slightly longer spines at the

distal edges of the segments; P^ is 3 mm. long, more slender than P^ though

essentially similar to it but without the spines on the distal edges of the

segments ; it is slightly stiffened ; P^ and the following pinnules are slightly

shorter than P^, and apparently are not stiffened, at least distally ; the distal

]Mnnules are slender, 5 mm. long, with fifteen much elongated segments.

Locality.—(?) India.—One specimen.

Remarks.—This new species is most nearly related to G. (P.) chadwicki,

with which it agrees in the relative proportions of its lower pinnules, though

these are as a whole much shorter. It is a smaller form than chadwicki

with proportionately shorter cirri which are composed of much shorter segments.

P.^ is much less elongate than the same pinnule in chadwicki, and is more

slender with fewer segments, which do not become so elongate distally.

In G. (P.) hrevicirra the cirri, though short, are one-third again as long as P.^,

while in C. {P.) chadwicki P,^ and the cirri are about of the same length.

The only -other sj)ecies witli which this needs comparison is G. (P.) uwstoni of

Japan {Oligometra japonica A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 308;

not Anteion japonica Hartlaub, 1890), which also has short cirri resembling

those of Oligometra serripinna. In owstoni, however, the first three pinnules

are all approximately equal in length and simUarj though P, is a trifle more
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slender than the others, and all the cirrus segments beyond the second are

about as long as broad.

It is only within a very few months that these little species which compose

the subgenus Prometra have been recognized at all. It was in 1908 that the first

two known species were recorded, both misidentified, and both referred to previ-

ously described species of Oligometra. Chadwick listed Oligometra serripin7ia from

Suez Bay in 10 fathoms, and I recorded a supposed second specimen of Oligometra

japonica from Sagami Bay in 55 fathoms. I received in exchange a specimen of

Mr. Chadwick's Oligometra serripinna from Suez, and immediately recognized it

as a new species of Colohometra, describing it as such. Later I compared my sup-

posed specimen of Oligometra japonica with Hartlaub's type (in the Berlin

Museum) and for the first time noticed the absence of P^ in my example. The

type of C. (P.) hrevicirra I for a long time thought was an aberrant individual of

Oligometra serripinna; it did not quite agree with any of the other specimens

at hand, and was therefore put aside awaiting the receipt of additional material

which might throw some light vipon it. The discovery that my supposed

Oligometra japonica was really a Colohometra led me to re-examine this specimen,

and I found that in reality it was a Colohometra and not an Oligometra at all. It is

very evident, therefore, that the greatest care must be used in the identification

of the species of Oligometra for, though all the species of that genus differ mdely

from the species of Prometra in minute detail, the species of the latter are

superficially so very similar to those of the former as to be in danger of reference

not only to that genus but to particular species in it.

A further complication has recently come to light ; one of the specimens in

the type series of Oligometra serripinna var. erinacea lacks P^ on both arms of

one of the rays, and two specimens of Oligometra gracilicirra which I have recently

examined lack P^ on all the arms, though all the specimens I had previously

seen, including the type, had it present in all cases.

Taking other recent discoveries into consideration it has now become

evident that the genera of the Colobometridae, all very distinct in their t}rpical

forms, in their more generalized types grade so insensibly into each other as to

be with difficulty distinguishable.

OLIGOMETRA SERRIPINNA.

LOCALITY.—0^ Gopalpore ; 25—28 fathoms.—Two specimens.

Same Locality ; 30—38 fathoms.—Two specimens.

Remarks.— The two specimens from 25—28 fathoms have the lateral pro-

cesses on the segments of the lower pinnules long, curved and hook-like; the

segments of the lower pinnules other than those which are enlarged are

produced and spinous. One of the specimens has an arm length of 65 mm.

;

the other is slightly smaller.

Both of the specimens from 30—38 fathoms liave an arm length of 60 nuu.
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In one of them the distal ends of the segments of the lower pinnules are all

produced and finely spinous, in addition to the ])roduction of the distal

corners.

OLIGOMETRA SERRIPINNA var. ERINACEA, var. nov.

Description.—Centrodorsal as in typical 0. serrijnnna, thin-discoidal, tlie

dorsal pole flat, usually with a slightly raised rim, 2 mm. in diameter.

Cirri XV—XVII, 21-24 (usually 23), 10 mm. to 12 mm. long; the oirri are

a trifle more slender than those of typical 0. serr'ipinna , and usually have a

slight, though peiceptible, distal taper after the proximal half; the segments

are all short, most of them about half again as broad as long, not becoming as

long as broad until the second or third before the penultimate ; the dorsal

processes resemble those of the cirri of typical 0. serripinna , but the transverse

ridge toward the middle of the cirri shows a more or less marked division into

two halves, accompanied with a more or less deep and angular notch in the

crest, and in the outer part resolves itself into two laterally elongate tubercles

placed side by side.

The structure of the arms and of the arm bases is in general as in O. serripinna :

the synarthrial tubercles on the joints between the elements of the IBr series and

between the first two brachials are enormously developed as in Perometra diomedece

or in Amphimetra ensifer, but their apices, though they may be smooth as in those

species, are usually blunted and spread out laterally, bifurcated, or armed with

several blunt spines : eacli (proximal and distal) half of the synarthrial tubercle

may be at the tip armed wit!i a sharp tubercle, the two tubercles pointing away
from each other at a considerable angle, or the proximal half of the synarthrial

tubercle may be distally laterally spread out and fan-like or dentate, and the distal

half almost or quite unmodified. The synarthrial tubercle between the first two
brachials as a rule departs more widely from the normal than that between the

ossicles of the IBr series. The IBr axillary has a usually very long and pronunent

tubercle on eitlier side of the anterior apex.

The second and following brachials have the distal edge everted, standing

out at right angles to the dorsal surface as a very high finely spinous crest : on

the earlier segments this crest is laterally narrow so that it appears as a

high tubercle which maj- be slightly broadened or chisel-shaped at the tip, or

may be bifurcate or coarsely dentate; after the first syzygy this process gradually

broadens laterally so that after the second syzygy it comes to involve the

whole distal bender of the bracliials, which stand out as very high more or

less irregularly scalloped or dentate finely spinous vertical frills. The earlier

narrow projections are usually divided up into a few large tubercles, but the

broad later ridges are more uniform and more regular.

The pinnules in general resemble those of typical O. serripinna, but tliey

are very much more ornate. P^ is 5 mm. long, very slender, with fourteen

segments of which the outer are considerably elongated and the outer five or six
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have high carinate processes involving the distal third or half of the median

dorsal line ; P.^ is 7 mm. long with fourteen segments, which in the outer part

are rather longer than is usual in typical 0. serripinna ; the processes in the

middorsal line are much longer and larger than in the typical form, after the

first four or five segments being a high uniform carination of the whole outer

edge of the segment of which the crest is parallel with the longitudinal axis

of the pinnule, and in the outer six or seven, though not involving so much

of the segment, bifurcated; the ventrolateral edges of the pinnulars are as in

typical 0. serripinna. The following pinnules have the distal edges of the

segments beyond the second greatly produced, especially in the middorsal

line, this production in lateral view appearing like long overlapping spines

such as are seen in the distal part of the arms of the species of Asterometra or of

Stylometra. The distal pinnules, so far as they are preserved, do not appear

to difiEer in any way from those of typical 0. serripinna.

The size of this variety is the same as that of typical 0. serripinna.

Locality.—Northeastern Ceylon; Entrance to Palk Straits, Point Pedro

hearing S8E., distant about three miles; 6—8 fathoms; sandy bottom.—-Eighteen

specimens.

NOT IDENTIFIABLE.

Localities.—.V. Cheduba; 10 fathoms (One specimen).—6^ 01' N. lat.,

81° 16' E. long. ; 34 fathoms (One specimen).

—

Arrakan Coast (One specimen).

—

Andaman Islands (One specimen),

—

(1) India (Three specimens).

Baptist Mission Press, Calcutta.
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