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PEEFACE.

At the suggestion of Dr. F. 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 possible 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.” This proved e x*
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 mostinstructive 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 Australian 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. 1 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,”
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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 monograph
of the East Indian comatnlids 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
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Australia,” while the 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, when
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 consultin'; my
paper on “ The Nomenclature of the Recent Crinoids.”

Tn conclusion I wish to express my deep appreciation of the honour which has
been 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 waj7

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 arbitra” 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 perfectly
useless for comparative purposes, 110 mattei’ how well exeeuted, 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 speeics 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 comatulida 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 speeies is approximately the same, 110 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.
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The crinoids, especially the comatulida, 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 comatulida
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 the consequent difficulty of securing all the papers except in a well-
equipped library centre.






THE CIiTNOIDS OE THE iNI)[AN OEEAN.

1. HISTORICAL INTRODUCTION.

The beautiful and delicate feather stars, often brilliantly 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 fishermen to bestow upon
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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,
arc 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&Tss (1701), while in Japan,
where fishing is commonly carried on in very deep water, they arc 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 comatulid (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 PETIVER figured his “ Stella chinensis perlegens,’ from a broken
specimen of Capillaster multiradiata. Twenty-two years afterwards LINCK, in his
magnificent monograph upon the sea-stars, figured two more multibrachiata
species, one a species of a genus of Mariametride, the other of a genus of Comas-
teridae, calling them Caput-Meduse cinereum (=Dichrometra palmata, according
to Professor JOHANNES MULLER) and Caput-Meduse brunnum respectively.

In 1758 LinNzTIs proposed the names Asterias pectinata and Asterias 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 PETIVER (=Capillaster multiradiata). Xone of these, however, came
from the Indian Ocean; but the discrepancy is explained by the existence of a
type-specimen at Lund which is not even generically identical with any one of them.
belonging to the species now known as Comatula pectinata | Asterias pectinata
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is described as having ten arms, but the figure of PETIVER cited in the reference
shows thirteen! Asterias multiradiata is a more hopeless composite even than
. 1. pnefinata, for we are unable to identify any of the components; fortnnately,
there still exists the type-spccimen, which fixes the name, and, curiously enough,
Capillaster multiradiata (Linnaus) is the very same species to which the name
pectinata would have to lie applied were we forced to rely upon elimination instead
of being able to consult the authentic type !

In his really 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, LiINN.Eus in 1767 placed both in the
synonymy of the ten-armed Asterias pectinata. W ith this heterogeneous concept
of the species it is no wonder that to his description of Asterias multiradiata he
appends the remark that it is possibly only a variety of 4. pectinata !

Tn 17S3 RETzIUs re-examined the types of the Linnean 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 the
Linnaan species, but solely on the authority of that author, being able to add no
original matter of their own.

In is 15 Dr. WiLLiaMm ELFORD LEAcCH described as new the genus Alecto,
including in it 4. horrida, an unidentifiable form probably from India or the
East Indies, and 4. carinata which is supposed to be the Comatula carinata of
Lamarck, and which may have come from India.

In the following year LamaRck published the results of the studies of liimself
and of his friend Péron on the group, describing five new species from the Indian
region, and identifying as the Linnaan multiradiata two forms which subsequently
proved to be something quite different, one the interesting Capillaster sentosa, the
other the first known species of a very remarkable genus {Comaster).

In 1817, in the * Description de I’figypte,” SavicNy figured under the name
of Comatula multiradiata (identified by AupovuiN) and Comatula sp. the species
now known as Heterometra savignii and Tropiometra encrinus, his specimens
having been taken in the Red Sea.

In 1S19 ScuwelGGeER figured parts of an unidentifiable “ Comatula uiunira-
diata ” probably from the Indian Ocean, and in 1833 LEeuckarrt cited “ Comatula
leucomelas Riippel,” as a Red Sea species, but without any description. Thanks
to HARTLAUB’s examination of the specimens collected bv 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 Germaniz,” found
at Bonn a specimen from the Indian Ocean which he called Comatula multiradiata,
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 bennetti of MULLER.

The justly celebrated Professor JoHANNES MULLER was the first to undertake
a really serious study of the recent crinoids. He re-examined the Linnzan 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 published in reference to the Indian crinoid fauna until
1858 when ScHuLzE recorded two stalked species belonging to the Pentacrinitidae,
but did not describe them.

In 1866 B OHLSCHE described a specimen of Comanthus bennetti 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 LovEN 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 Zygometridae, 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” ) indivisus, 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. LUTKEN 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 LUTKEN on the strength of a meagre diagnosis quoted
by CARPENTER.

In 1879 Epcar A. SmitH describedCWarafa (=Stephanometra) indica from
Pvodriguez, and PHiLIP HERBERT CARPENTER published his splendid memoir “ On
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the genus Actinometra ’” in which he. described a supposedly new species and
gave the morphological results of his studies on material collected by Professor

CARL SEMPER in the Philippines. In 18S1 CARPENTER published the results of
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his studies on the collection of the Leyden .Museum, redescribing some of
MULLER’s species, and establishing many new ones of his own.

The ‘'Alert” report by Professor FRaNcis JEFFREY BELL upon collections
from Awustralia, which appeared in 188-1, gave a further insight into the Indian
Ocean crinoid fauna, while the numerous papers published bv 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 1SS8 (“ Comatula ’‘) 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
Bathycrinus and Rhizocrinus in the East Indian region ; the latter had been
previously reported by KoroTNEFF (18S6) from the vicinity of Krakatoa (the
reference being nnfortunately omitted by CARPENTER), while the former was not
known from that region until 1907, in which year no less than 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 DrR.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 species especially being clear and
easily understood, which can scarcely be said of most of the descriptions previously
published. No comprehensive work upon the comatulids Ims since appeared, but
there have been numerous local lists by BELL, K&HLER, PFEFFER, DODERLEIN,
and CHapwiIckK, 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 superbus and M stewarti), and one from Japan
(previously reported ambiguously by Ddderlein) (Metacrinus rotundus) by
CARPENTER (1885), and of one, a “ Challenger” species (M etacrinus interruptus),
from the Sahul Bank by BEeLL (189U). 1In 1907, however, Professor L. D ODERLEIN
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completed his work upon those collected by the Dutch steamship “ Siboga ” in
the Dutch East Indies and among the Philippines, including a new species of
Endoxocrinus, several of Metacrinus, and numerous forms belonging to the Bour-
gueticrinida!, heretofore known as inhabitants of the region only from the some-
what vague reference of KOROTNEFF.

'A COMPOSITION OF THE EAST INDIAN CHINOII)
FAUNA.

The great East Indian region, with its immediate zodgeographic dependencies,
is now known to support nearly 400 species of recent crinoids of which about 350
are comatulids and about 50 stalked forms. These are distributed among S2
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 comatnlid genera 11 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
group 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 arc 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 the
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 fauna] 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 Holopida
which includes the single genus Holopus, but in certain cases the East Indian
representation falls far below that in other areas, both in regard to genera and to
species. All the genera of the Atlantic, Antarctic, and Arctic Uceaus are closely
related to East India genera from which they were evidently derived in the remote
past; butin many cases a single East Indian genus has apparentlv given rise to two
or moro Atlantic genera, all nearly equally related to the parent stock. For instance
in the Antedonidae among the Heliometrinae we find the genus Ci/c/omrtra in the
Fast Indies, and Solanometra and Promachocrinus (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, Solanometra and Hathrometra between them
containing moro 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 .Alacroplicata, while 50 belong to the suborder Oligophreata ; and of the
species about 70 are maerophreatc, and 2XD oligophreate. Taking the remaining
regions of the world together, we find the proportions between these two suborders
just reversed, and the maerophrcate 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 :—

s i
%% T3 d u]‘—l
p.m a g
o ﬂ Id 1—5 L1,
Families; those not occurring outside of the o X E
East Indian region are given Jti-? g‘:’s ERS
in capitals. f. ° o
et 1 io s -
u © 0a 58T
Sar, Qg @BN  ZEE
H c G (6]
Comasteridae 10 0 4 6 55
Capillasterinae 3) <0 3) 0 (17)
Comactiniina 2) 0 1 (1) (8)
COMASTERIN.E (51 0 0 5) (30)
ZYGOMETRIDAE ! 3 0 0 3 15
HIMEROMETRIDAE L1 4 0 0 4 38
Stephanometrida 2 0 1 1 11
PONTIOMETRID.E 2 0 0 2 3
MARIAMETRIDAE 3 0 0 3 22
COLOBOMETRIDAE i 5 0 0 5 41
Tropiometridae 1 1 1] 0 3
CALOMETRIDA 5 0 0 5 12
Thalassometridae 9 2 2 5 64
Charitometridae 6 0 1 S 27
Antedonidae 10 5 6 5 59
Antedoninae 4) 0 (1) 3) (18)
Perometrinae 2) (] d) (1) 4)
Zenometrinae -- 4) 2) (1) hH (13)
Heliometrinae .. o] ) ) (1) 0 (5)
Thysanometrinae 2 0 ) 0 4)
Bathymetrinae EZ; 2) 0 0 (15)
Pentametrocrinidae 2 0 0 10
Atelecrinidae " 1 1 0 0 2
Total for all the Comatulid families 69 1 11 14 44 352
Pentacrinitidae 4 1 1 2 28
APIOCRINID £ 2 0 0 1 2 2
Hyocrinidae 4 2 1 1 5
Phrynocrinidae 1 0 0 1 1
Bourgueticrinida- 2 2 0 0 1
Total for all stalked families 13 n 2 6 47
Total for all crinoids S2 10 1 16 1 50 399

[NoTE.—The figures given in the preceding discussion and in the above table

are approximate only ; since the discussion was written and the table prepared a
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number of new species have heen described, chiefly from the collections of the
Dutch ship “ Siboja.” As these new forms do not alter the general conclusions
expressed, or the general proportions as brought ont by the table, it has seemed
liest 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. Rut 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 larva, to
the sea floor or to growths upon it, render them incapable of rapid dissemination
and have resulted in the demarkation of numerous zodgeographic 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 littoral
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 speeies which would tend to attract these small organisms. .Many crinoids
are concentrically handed, and this, too, may attract the smaller marine animals,
just as contrast spots on flowers do insects. Tn the north and in the south the
maximum intensity of marine life is at and just helow the surface, hut in the
tropics the lethal effect, of the brilliant sunlight forces it downward 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
ssurroundings serving the double purpose of protecting them from the pathological
effect of the sun’s ra\B and of attracting the lueifugous organisms upon whieh they
feed. This last is an important item, for upon the coast of France it has been
noticed that specimens of the common Antedon trifida found under rocks are much
larger than those found in the open, a condition, like the correlation between size
and depth whieh I have previously discussed,l 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 eertain other groups. The littoral or sub-
littoral character of their original ancestors persists in a marked degree among
the present-day species, and there are hut very few abyssal groups which do not
vet 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 sublittoial, while of the remaining 11, three possess a minorit}7of littoral or sub-
littoral species, one is known to occur within 20 fathoms of the surface, and two
within Mo, leaving five not known exeept. at considerable depths; these five are
the Pentacrinitidae (from 103 fathoms2); the Hyocrinida' (from 240 fathoms);
the Atcicerinidae (from 552 fathoms3); the Apioierinidaa (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 oceur mueh nearer the surface than
present records would indicate.

Of course the deeper down a crinoid 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 sueli @S currents
and steady winds which cause the dispersal figure to become elliptical, fan-shaped,
or even linear, allow of a rapid dissemination in all directions.

1 Of “ The Recent 1imoida and their Relation to Land and Sea,” Geographical Journal.
December 1908, pp. 002—007 : also « Some Points in the Ecology of Recent Crinoids,” American
Naturalist, vol. 42, No. 503, pp. 717—726, November 1908.

For a more detailed discussion of the ecology of recent crinoids and the factors influencing their
distribution, see Vid. Med., 1909. pp. 115 194: and Science, n. s., vol. 29. No. 747. p. 677, April
1909.

1 But occurring within 5 fathoms of the surface in the West Indies.

3 Occurring at 450 fathoms in the West Indies.
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Owing to the existence of many and varied barriers to the dispersal of the
littoral individuals ive 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 Awustralia, the Mergui Archipelago, Singapore, Hong lvong, 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 ont. 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 hi 5 fathoms and a Metacrinus in Japan in 60, we would assume
that the Pentacrinitidae 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 larve or eggs.

The East Indian fauna] 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, Ptilometra, Mastigometra, Erythro-
metra, Zenometra, Comastrocrinus, Carpenterocrinus, Calamocrinus, Ptilocrinus,
Hyocrinus, and Phrynocrinus) are known to occur, the fauna extends southward
about Australia, becoming modified on the northern coast by a great reduction in
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
(Stephanometride, Pontiometride, Calometridae, Perometrinae, Zenometrinae,
Heliometrinae, Thysanometrinae, Atelecrinitidee, and all the stalked families
except the Pentacrinitidae), and the absence of 19 genera [Comissia, Cominia,
Eudiocrinus, Catoptometra, Himerometra, Selenemetra, Mariametra, Cyllometra,
Pterometra, Stenometra, Parametra, Glyptometra, Chlorometra, Poecilometra, Stro-
tometra Charitometra, Mastigometra, Iridometra, and Toxometra)-, this loss
is partly compensated by additional species in the genera Comatula, 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 Comanthina 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, Comatulella brachiolata,

Comanthus trichoptera, Oligometra thetidis, Ptilometra macronema, Pt. mulleri,
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Compsometra loveni, and C. incommoda. To the eastward the fauna gradually dies
away among the South Sea islands, the littoral genera disappearing first, then those
from deeper water. Only the following genera, all from deep water, reach the
Hawaiian Islands : Glyptometra, Cosmiometra(t\vo species). Parametra, Thalassometra
(two species). Psathyrometra, Zenometra, Compsometra, Trichometra, Decametro-
erinus, and Atelecrinus. To the northward the fauna gradually becomes attenuated
such primarily littoral genera as Comanthina, Zygometra, 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 Antedonidae are absent,
in southern Japan only three families, the Pontiometrida, Stephanometride, and
Hyocrinidae, are lacking, and their loss is compensated by the occurrence of a
family peculiar to the region, the Phrynocrinidae. The missing genera, however,
number 29 (Comissia, Comatula, Comanthina, Zygometra, Himerometra, Craspedo-
metra, Heterometra, Selenemetra, Cenometra, Colobometra, Oreometra, Gephyro-
metra, Ptilometra, Pterometra, Crotalometra, Stiremetra, Charitometra, Mastigo-
metra, Toxometra, Zeiiometra, Adelometra, Balanometra, Trichometra, Eumetra,
Atelecrinus, Comastrocrinus, Hypalocrinus, Proisocrinus, and Rhizocrinus) instead
of only 19 as in the case of northern Awustralia, 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 Australia, are unrepresented, or represented by species entirely lacking
the. exaggerated special characters distinctive of those from Awustralia. 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 Calometridae, Thalassometride, and Charitometridae, 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 the 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 Zygometridae,
the Pontiometridae, the genus Mariametra of the Mariametridae, the Calometride,
and the Zenometrinae ; of the family Zygometridae the genus Zygometra is found
in the Mergui Archipelago, and Eudiocrinus in the Andamans; Pontiometra occurs
in the Mergui Archipelago, while Psathyrometra and Neometra are known from the
Andamans. A significant feature is the absence of the family Apiocriuide, and
of the following 18 genera, which are found 110 further west: Comatula, Coman-
theria,Catoptometra, Asterometra, Stenometra, Stiremetra, Parametra, Glyptometra,
Chlorometra, Poecilometra, Charitometra, Strotometra, Compsometra, Toxometra,
Balanometra, Thysanometra, 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 (Coinas-
teride—Comatella, Capillaster, Comissia, Comaster, Comanthina, Comanthus
(Vania group) ; Himerometridae—Amphimetra, Himerometra, Heterometra ; Steplia-
uometride—Stephanometra-, Mariametridae—Dichrometra, Selenemetra-, Colobo-
metride—Cenometra, Decametra, Colobometra, Oligometra-, Tropiometridae—
Tropiometra-, Thalassometridae—Pterometra-, Antedonidae—Mastigometra, Tricho-
metra-, Pentacrinitidae—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 Perometra-, and Cyclometra, Thaumatometra, Bathymetra, the Pentametro-
crinidae (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 Mastigometra
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) speeies not found elsewhere,
and these are not greatly different from others either to the cast or to the west.

»

The partial *‘ explosion of the faunal units seen in northern Awustralia and

southern Japan is totally absent here.

On going westwai'd from Ceylon we find that the fauna undergoes a curious
segregation of its component genera and species, one seetion extending northward
along the eoast 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 speeies, representing
10 genera distributed among 11 families; these are: Comasteridae—Comanthus
(Vania group); Himerometridae— Craspedometra, Heterometra; Stephanome-
tride- Stephanometra ; Mariametridae—Dichrometra ; Colobometridae—Decame-
tra, Colobometra, Oligometra ; Tropiometridae—Tropiometra ; Thalassometridae—
Thalassometra ; Charitometridae—Pachylometra ; Antedonidae—Iridometra, Thau-
matometra, Cyclometra ; Pentametrocrinidae—Pentametrocrinus; Bourgueticrini-
dae—iRhizocrinus.

The genera Himerometra and Cyllometra reach the Persian Gulf, but not the
Red Seal.

All of these genera are widely distributed, none being characteristic 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 whieh, when characteristic, is smaller than the average
of the species in the same genus elsewhere.

Along the south-eastern coast of Afriea, from Mombasa southward to the
Cape, including Madagascar, Mauritius, and the other outlying islands, there
exists a rielier fauna. Here are found 22 species distributed among IS genera,
whieh, 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 Pentametrocrinus here,
though doubtless they occur. These 18 genera represent nine families, as follows :
Comasteridae— Comatella, Capillaster, Comissia, Comanthus (Vania, Bennettia)-,
Himerometridae—Amphimetra, Craspedometra, Heterometra ; Stephanometridae—
Stephanometra ;  Mariametridae — Dichrometra ;  Colobometride — Cenometra,
Decametra, Oligometra ; Tropiometridae— Tropiometra ; Thalassometridae— Thalasso-
metra,  Cosmiometra; Charitometridae— Pachylometra; Antedonidae — Irido-
metra, Perometra. Ofthe 22 speeies IS are eonfined to the region while four occur
in Ceylon, three of these ranging also mueh further east. All of the genera are
very widely spread throughout the East Indian region, and all of the species are
related to corresponding speeies in the East Indies, there being no widely diver-
gent forms as in northern Awustralia. Comanthus (Bennettia) wahlbergii, whieh
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 south-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 Antedon (closely related
to Mastigometra) and Leptometra (closely related to Psathyrometra) as well as by
Bathycrinus recuperatus, which is close to B. paradoxus. 1t 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. CORRESPONDING WIEST

INDIAN GENUS.

Comasteridae.
Capillaster. Nemaster.
Comatella. Neocomatella.
\ Leptonemaster.
Comissia. .
omissia XComatilia.
Comatula Comactinia.
Stephanomctride.
Stephanometra. Analcidometra.
Thalassometride.
Cosmiometra. Stylometra.
Cliaritometridie.
Pachylometra. ) Crinometra.

Glyptometra. S
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Antedonida.
Perometra Hypalometra.
Psathyrometra. Zenometra.
Thysanometra. Coccometra.
Pentacrinitidae.

Comastrocrinus. \

. Isocrinus.
Metacrinus. S

To the southward certain of the East Indian genera have extended, under-
going various eurious changes, forming an Antarctic fauna. This Antarctic
fauna has crept up the west coast of South and North America, passing into
deep water in the tropies, 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 speeies
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 speeies which extend from the shore line down to 200
fathoms or so have a rapge 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, inay 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 Zygometridae ; but the Capillasterinae 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 chieflv by the families Thalasso-
metridae, Charitometride, Atelecrinidae and Pentaerinitide ; and certain genera
of Bourgueticrinidae, Zenometrinae and Heliometrine; but three species of the
Thalassometridae are littoral, one species of the Charitometridee comes within
3U fathoms of the surface, one of the Pentaerinitide 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 the 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 (Bourgueticrinide), Bathymetra (Antedonidae, Bathymetrinae),
and Thalassometra, and by the family Pentametrocrinidae. Species of most of
these Oceanic groups occur everywhere in ve” deep water, exeept in enclosed
cold and stagnant basins, but each of the groups include species living in
Intermediate, or even quite Littoral depths.

Although Bathymetra 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 areca, 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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Lt 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 youth, of adolescence, of
maturity, and of senescence.

In a very young fauna the various genera are represented 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 tendency of
the speeies 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 eaeh 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 whieh
they possessed at maturity : the genera which remain include aberrant species in
which certain characters have become greatly exaggerated, giving to these species
a curiously unbalanced appearance. There is typically but a single species in
caeli 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 speeies, besides being aberrant, are excessively
variable, which is never the ease 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 eomposed in the latter case of intrusive species
from both the adjacent arcas.

Occasionally faunas are found which combine the characteristics of two or

more of the faunas described above; these are rejuvenated faunas, faunas whieh
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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, Ilijilsteria, 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 Promachocrinus (the latter merely differing from
the former in the doubling of all the radiais) 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 Pentametrocrinus, while
Erythrometra, Nanometra, Calometra, 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 peculiar 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, sueli
as Comatula solaris 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 genpra 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 Coraasterida

This organ differs in the several genera and species composing the family onlv in
the degree of specialization, the development lines being everywhere the same.
In some species, as in (‘mmanthus bennetti, 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 the
least developed (Comanthus bennetti) type A, and the atrophied stellate disk D, 15
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 0, 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 Awustralian coasts are evidently senescent, unmis-
takably indicating very great age. The crinoids of Awustralia 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 fossii 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 passage south-westward from
Ceylon along a more 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 ha<cl an
arm stretching northward across Russia. Certain adaptable genera, becoming
acclimated, followed this arm northward and gave rise to the present arctic fauna.
More reeently 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 antarctie regions and southern South
America, whereby these forms secured a foothold on the western coast of that
continent spreading rapidty northward to the Aleutian Islands (dipping downward
into deep water when passing under the tropics), and thence southward along the
ecast coast of Japan to Tokyo Bay. The antaretic 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 littoral 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 Paeific 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. DISTRIBUTION OF THE EAST TNDIAX CHINOI DS
BY FAMILIES.

Comasteridw.

Species of the family Comasteride occur throughout the East Indian region,
giving to its fauna one of its most distinctive characteristics. The great majority
of these species are littoral 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 Awustralia, the Nieobar 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 Comasterin@, which contains the largest and
most multibrachiata, as well as the smallest species, is the most restricted, both
geographically and bathymetrically. This subfamily occurs from East Africa to
Tasmania and South Awustralia, Samoa, Tonga, Fiji and Japan—even a single
one of its species covering most of this territory—but of its 30 species 18, or
nearly 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 Comactiniina 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 fathoms. Curiously
enough, though so restricted in geographical range in the Last Indies, this sub-
family reappears in the Caribbean Sea ranging on the American Atlantic coast
from Brazil to Carolina.

The species of the subfamily Capillasterime are somewhat more general in
their distribution than are those of the other subfamilies. Representatives of all
the three genera occur from south-castern Africa to the South Sea Islands and
Jlapan, and are found from the shore line down to 60 (Comissia), 110 (Comatella),
and 160 (Capillaster) fathoms. Each of these genera has a close ally in the
tropical Atlantic (Leptonemaster, Neocomatella, Nemaster).
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Zygometridae.

The family Zygometridae lias a singularly restricted habitat, all the species
being confined within an area delimited by the northern Awustralian coast, the
Andaman Islands, and the Mergui Archipelago, the Philippine Islands, Hong
Kong, and southern Japan. Like the Comasterinae it is not represented in the
Atlantic, but many species, representing all the three genera, occur as fossils in
the later horizons of Europe. 1 have already suggested that the genera of this
family and those of the Comasterinae, which occur fossil in Europe, as well as the
recent genus Leptometra 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, Catoptometra
has the most restricted range, occurring only from the Philippine Islands to
Japan. FEudiocrinus 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
paralleling that of Comatula solaris and C. pectinata.

All of the species composing this family are primarily inhabitants of shallow
water; only three of them, all belonging to the genus Catoptometra, and'all
occurring in, and peculiar to, southern Japan pass the 60-fathom line, and the
greatest depth is only 153 fathoms (C. hartlaubi).

Himerometridae.

As we found to be the case with the Comasterin@ and the Zygometrida. all
of the species of the Himerometride are confined to the East Indian region. The
distribution of the family very closely resembles that of the Comasterina, and as
a whole it covers exactly the same area, occurring from the east coast of Africa to
northern Awustralia and Japan. All of the species are littoral, none extending
deeper than 50 fathoms. Of the 3S species 23, or about two-thirds, are confined
to the region limited by the northern coast of Australia, the Andaman Islands,
Singapore, 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 cast 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 Awustralia ; a single species, /I. 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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Slephanomefridtr.

The range of the family Stephanoinetride is from the east coast of Africa to
northern Awustralia. 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 Stephanometrina? 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 Analcidometra,
a curious type first confused with the genus Oliyometra (0. earibbea).

Pontiometridir.

Only three species belonging to the family Pontiomctrida? 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 Pelow
Islands. The family is exclusively littoral, reaching a maximum depth of only
58S fathoms, one of the two genera, however, not being known beyond 24.

Mariametrida.

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, Selenemetra 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 dovmward beyond 40 fathoms, and that only
to 59. As usual, all the very large or othenvise remarkable species arc confined
to the region betrveen northern Australia and the Philippines.

Oolohom efridtr.

Although all the species are confined to the East Indian region, the genera
composing the family Colobometridae, 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 Awustralia and
Japan ; Colobometra ranges from the Bed Sea to Australia and the Philippine
Islands; and Cenometra is found from the Seychelles and Mauritius to Australia
and the Philippines. Most of the species are littoral, though the average habitat
is rather deeper than is the ease witli the majority of the preceding families : the
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maximum depth attained is 140 fathoms. As with the preceding families, the
large or remarkable species are confined to the region between Australia and the
Philippine Islands.

Tropiometridae

The family Tropiometridae includes but a single genus, Tropiometra, which
itself contains only four species, three very closely related and one very distinct,
much larger than the others (7. 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 (7. picta) is only found at very considerable
depths, and, as the same is true of another widely different littoral species iii 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 onee the coast line, is now more than 100 fathoms beneath
the surface.

Calometridae.

The family Calometridae 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
lo7— 139 fathoms (Calometra) ; another only from the Ki and Philippine Islands in
140— 240 fathoms (Gephyrometra) ; a third from Japan and the Philippine Islands
in 53— 160 fathoms (Pectinometra) ; 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 1SSS, and all of the

others have been described within the last three years.

Thalassom elridece.

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
arca it includes 54 species distributed in nine genera, and ranges bathymetricallv
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
tlie species keep near to or below the bathymetric 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 peculiar 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 eomatulid 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 Ptilometra 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 5S fathoms in depth. Another closely allied genus is Astero-
metra, found from northern Australia to the Ki and Philippine Islands and
southern Japan in depths of from 28 to 140 fathoms.

The genus Crotalometra is found from the Meangis and Kermadec to the
Philippine Islands in depths of from 340 to 630 fathoms. Stenometra 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 hnthymetrically from 97
certainly to about 200 fathoms, possibly to 352.

Charitometridev.

The distribution of the Charitometridae closely parallels that of the Thallasso-
metridee though it is somewhat more restricted, but, while the average depth
inhabited by the species is about the same, none of them are found in sueli deep
water as aie 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 the 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 Crinometra. 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, Chloro-
metra, Poecilometra. Strotometra, and Charitometra, 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 depth.

Antedonidae.

Strictly speaking, the family Antedonidae 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 Antedonidae occur everywhere,
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 Antedonidae supply almost all,
in many places quite all, of the endemic species.

The subfamily Antedoninae among the macrophreate forms corresponds in
many ways to such families as the Comasteridae or Himerometridae 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 ; Compsometra 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 group 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 Perometrinac 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 genus Perometra is found through-
out the range of the subfamily in the East Indian region, while the genus
Erythrometra, so far as known, is confined to south-western Japan, occurring in
water of from 55 to 105 fathoms in depth.

The subfamily Zenometrinae is confined, in the East Indian region, to between
the depths of 7S and 1,58S fathoms; one of the genera, Balanometra, is only
known from the Philippine Islands in water having a depth of from 7S 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 102 to 352
fathoms, and in the northern West Indies; both of these doubtless occur through-
out the Indian Ocean. Psathyrometra is found from the Galapagos 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 Bast 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 Promachocrinus, 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 Thysanometrinae 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 (Coccometra) in the Caribbean Sea.

Species of the two genera of Bathymetrinaec oecur 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 SO to 1,600 fathoms in depth,
and Bathymetra being found between 1,200 and 2,900 fathoms, the latter being the
greatest depth at which crinoids have been dredged. Thaumatometra 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.
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Pentametrocrinidae.

The family Pentametrocrinidae 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.

Atelecrinidae.

The Atelecrinidae, in many ways the most interesting, is the least known of
any of the eomatulid families. Four species are recognized, one from the west
tropical Atlantic, the others from the Philippine Islands, Fiji, and the Hawaiian
Islands, the last (4. conifer) being much the largest. The range in depth in the
East Indian region is from 552 to 809 fathoms.

Pentacrinitidae.

The family Pentacrinitidae 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 Pentacrinitide
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, Isocrimts, represented by three species one of which, 7.
asteria, is a shallow-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 Pentacrinites which so far has not been discovered in the recent seas.

A piocrinidce.

The family Apiocrinide, including many of the best known of the fossil
crinoids, is represented in the recent seas by two genera, each with a single species ;
these are Carpenterocrinus mollis from southern Japan, in 565 fathoms of water,
and Proisocrinus ruberrimus from the Philippine Islands, in 940 fathoms.

Hyocrinidae.
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 north, in the Atlantic, to the Canaries ; hut none of the
genera are well understood. Calamocrinus 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-
lassocrinus occurs in the Philippines in 1,262 fathoms; and Hyocrinus in the Cro-
zet Islands, south of Africa, in 1,600 fathoms, (lephyrocrinus is from the Canary
Islands.
Phrynocrinidic.

The family Phrynocrinidae is as yet only known from the single specimen of
the type species of Phrynocrinus which 1 dredged off southern Japan in 649
fathoms.

Bourgueticrinida’.

The genus Rhizocrinus of the family Bourgueticrinidae 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.1

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 lie 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 offered 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.

1 Holopide.

The family Holopida has been ereated to contain the eurious genus Holopus, an extraordinary
massive short-armed crinoid with an asymmetrical crown, sessile, or mounted upon a short tliiek
unjointed stem. It oeeurs, so far as is now known, only in the West Indies, among the Lesser An-

tilles, in water of fiora 5 to 100 fathoms in depth. Two species have been described, H. rangii from

Martinique, with eight arms, and H. rawsoni from Barbados, with ten; both, however, represent the
same form. Carpenter unfortunately overlooked the latter in the preparation of the «

report.

Challonger ”

This genus is especially to be looked for in the East Indies.
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Tlie paleontological record is astonishingly complete, and many of the recent
genera run far back in geological time. The correlation between the Jurassic
and later horizons 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 fauna]
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- CORRELATION 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, 1 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 DES ANIMAUX SANS VERTEBRES—
LES COMATULES.

M. le Chevalier de Lamarck, 181 fi.
p. 533 Comatula solaris .. .. Comatula solaris.

Comatula multiradiata .. f Cupillaste) sintosn.
t. Comaster multifida.
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p. 534 Comatula rotalaria

p.

D

535

. 248

249

. 250

. 251

. 252

. 253

. 254

255

250

. 257

. 258

. 259

. 200

20

. 262
. 263

Coniatillu
Comatilia
Comatula

Cornutula

Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula
Comatula

Comatula

fimbriata
carinata
adeona’
brachiolata
DIE GATTUNG
J. Miiller,
(Actinometra) solaris

brachiolata

rosea.

(Alecto) echinoptera
tessellata

milleri

adeome

(Alecto) carinata
(Alecto) mediterranea
(Alecto) phalangium
(Alecto) petasus
(Alecto) sarsii
(Alecto) eschrichtii
(Alecto) milberti
Jjacquinoti

cumingii

(Actinometra) rotalaria . .

(Actinometra) wahlbergii
(Alecto) savignii
elongata

trichoptera

(Alecto) fimbriata
macronema

(Alecto) reynaudii
philiberti

(Alecto) parvicirra
Jjaponica

(Alecto) palmata
(Alecto) multiradiata
multifida

timorensis

flagellata

(Alecto) articulata

INDIAN MUSEUM,

PART VII.

Comatula rotalaria.
Capillaster multiradiata
Tropiometra carinata.
Oligometra adeona’.

Comatulella brachiolata

COMATULA.
1849.

Comatula solaris.
Comatulella brachiolata.
Comatulella brachiolata

Comactinia echinaptera

1

Antedon bifida.
Oligometra adeonw.
Tropiometra carinata.
Antedon mediterranea.
Leptometra phalangium
Antedon petasus.
Hathrometra sarsii.
Heliometra glacialis.

A mphimetra milberti.

A mphimetra milberti.
Comatula pectinata.
Comatula rotalaria.
Comanthus wahlbergii.
Heterometra savigilii.
Dichrometra flagellata.
Comanth us trichoptera.
Capillaster mnltiradiata.
Ptilometra macronema.
Heterometra reynaudii.
A mphimetia philiberti.
Comanthus parvicirra.
Comanthus ja jionica.
Dichrometra jtaimata.
Capillaster muniradiata
Comaster multifida.
Comanthus parvicirra.
Dichrometra flagellata.

Dichrometra articulata.



A. H. CLARK :

1. 204 Comatula novegninerr

T T T T

Comatula bennetti

THE CRINOIDS OF THE INDIAN OCEAN.

Comasternovaeguinea.

Comanthus bennetti.

REPORT UPON THE CRINOIDS COLLECTED BY

. 106 Antedon adeona

Antedon milberti

Anledon pinniformis

. 107 Antedon carpenteri

Antedon pumila.

. 158 Antedon bidens

Antedon loveni

. 159 Antedon decipiens
. 160 Antedon regina

Antedon articulata

A ntedon gyges

. 161 Antedon irregularis
. 102 Antedon elegans
. 163 Antedon briareus

Antedon microdiscus

. 164 Actinometra solaris
. 165 Actinometra albonotata
. 100 Actinometra intermedia

. 167 Actinometra robusta

Actinometra strota

Actinometramcumingii

. 108 Actinometra coppinger

Actinometra jukesi

Actinometra parvicirra

. 109 Actinometra alternans

Actinometra paucicirra

Actinometra multifida

Actinometra variabilis

. 170 Actinometra, sp. juv.

“ALERT.”

F. Jeffrey Bell, 1884.

1 .
Tropiometra, sp. nov.
Oligometra adeonae.

Amphimetra milberti.
Amphimetra discoidea.
Oligometra carpenteri.

Oligometra adeonae.
Oligometra carpenteri.
Compsometra loveni.
Oligometra adeona.
Colobometra perspinosa.
A mphimetra variipinna.
Dichrometra regime.
Dichrometra articulata.
Dichrometra gyges.
Amphimetra variipinna.
Zygometra elegans.
Comantheria briareus.
Zygometra microdiscus.
Comatula solaris.
Cornutula solaris.
Comatula solaris.
Comatula solaris.
Comatula solaris.
Comanthus parvicirra.
Capillaster multiradiata.
Comatula rotalaria.
Comanthus parvicirra.
Comantheria alternans.

Comatula, rotalaria.

master tyjiica.
omanthina schlegelii.

( Comaster typica.

"' ( Comaster multifida.

Comatula pectinata.

H.M.S.

3
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THE EAST INDIAN CRINOIDS INCEUDEIl) TN THE
“CHALLENGER” REPORT.

THE STALKED CRINOIDS.

P. Herbert Carpenter, 1SS4.

Ilyocrinus bethcilia nus Hyocrinus bethellianus.
Bathycrinus aldrichian us Bathycrinus australis.
Bathyerinus camjibellia nus Bathycrinus aldrichianus.
Pentacrinus alternicirrus Endoxocrinus alternicirra.
Pentacrinus mollis Carjtenterocrinus mollis.
Pentacrinus naresianvs Hyjxdocrinus naresianus.
Metacrinus angulatus .. Metacrinus angulatus.

M etacrinus cingnlatus Metacrinus cingulatus.
Metacrinus costatus Metacrinus costatus.

M ctacrinus interruptus Metacrinus interrujifns.
M etacrinus moseleyi .. Metacrinus moseleyi.
Metacrinus murrayi Metacrinus nobilis, var. murrayi
Metacrinus nobilis Metacrinus nobilis.
Metacrinus nodosus Metacrinus nodosus.
Metacrinus rotundus .. Metacrinus rotundus.
Metacrinus stewarti Metacrinus stewarti.
Metacrinus superbus .. Metacrinus sujierbus.
Metacrinus tuberosus .. Metacrinus tuberosus.
Metacrinus varians Metacrinus varians.
Metacrinus wyvillii Metacrinus wyvillii.
Metacrinus, sp. Metacrinus rotundus.

REPORT ON A COLLECTION OF EOHINODERMS FROM
ITHE ANDAMAN ISLANDS.

F. Jeffrey Bell, 1S87.

j). 140 Antedon, sp. . .. Pontiometra andersoni.

THE EAST INDIAN CRINOIDS INCLUDED IN THE
“CHALLENGER ” REPORT.

THE COMATULIDS.
P. Herbert Carpenter, ISSs.

p. 374 Thaumatocrinus renovatus .. Pentametrocrinus, sp.
Atelecrinus wyvillii .. .. Atelecrinus wyvillii.

Eudiocrinus indivisus ,. Eudiocrinus indivisus



p. 375

p- 376

p. 377

A. II. CLARK: THE

Eudiocrinus japonicus
Eudiocrinus semperi
Eudiocrinus varians
Promachocrinus abyssorum

Promachocrinus naresi
Antedon elegans

Antedon microdiscus
Antedon
Antedon
Antedon
Antedon

Antedon

multiradiata
aculeata
acutiradia
basicurva
bispinosa
Antedon breviradia
Antedon denticulata
Antedon echinata
[flexilis

gracilis

Antedon
Antedon
Antedon
Antedon
Antedon
Antedon
Antedon

incerta
incisa
latipinna
longicirra
parvipinna
Antedon pusilla
Antedon
Antedon
Antedon
Antedon

spinicirra
tuberosa
validam
acoela

Antedon discoidea

Antedon abyssicola

Antedon
Antedon

abyssorum
alternata

Antedon exigua
Antedon hirsuta,
Antedon
Antedon
Antedon

Antedon

loevis
remota
tenuicirra

anceps
Antedon carinata

Antedon
Antedon

carpenteri
informis

CRINOIDS OF THE

INDI VN OCEAN.

Pentametrocrinus japonicus.

Pentametrocrinus semperi.

Pentametrocrimis varians.

Decametrocrinus abyssorum,

Decametrocrinus naresi.

( Zygometra
\ Zygometra,

elegans.
comata

Zygometra microdiscus.

Zygometra

multiradiata.

Chlorometra aculeata.

Stiremetra acutiradia.

Charitometra basicurva.

Thalassometra bispinosa.

Stiremetra breviradia.

Amphimetra denticulata.

Thalassometra echinata.

Pachylometra flexilis.

Thalassometra pergracilis.

Crotalometra incerta.

Charitometra incisa.

Thalassometra latipinna.

Asterometra longicirra.

Strotometra parvipinna.

Perometra 'pusilla.

Stiremetra spinicirra.

Glyptometra tuberosa.

Crotalometra valida.

Poecilometra acoela.

Gephyrometra, discoidea.

Bathymetra abyssicola.
Bathymetra carpenteri.

Thaumatometra abyssorum.

Thaumatometra alternata.

Thaumatometra exigua.

Thaumatometra hirsuta.

Thaumatometra levis.

Thaumatometra remota.

Thysanometra tenuicirra

Craspedometra anceps.

Tropiometra, carinata.
Tropiometra encrinus.
{Tropiometra picta.)

Oligometra carpenteri.

Decametra informis.
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p. 378

p. 379

ECHINODERMA OF

Antedon laevissima

Antedon loveni
Antedon milberti

Antedon parvicirra
Antedon perspinosa
A ntedon pinniformis
Antedon pumila
Antedon serripinna
Antedon tessellata
A ntedon variipinna
Antedon adeona;
Antedon balanoides
Antedon bidens
Antedon impinnata
Antedon laevipinna
Antedon compressa
Antedon flexilis

Antedon macronema

Antedon pahda
Antedon quinquecostata
Antedon robusta
Antedon equipinna
Antedon articulata
Antedon bimaculata
Antedon brevicuneata
Antedon clemens
Antedon conjungens
Antedon disciformis

Antedon elongata )
Antedon flagellata )
Antedon gyges
Antedon imparipinna
Antedon indica
Antedon laevicirra
Antedon manca
Antedon marginata
Antedon occulta
Antedon palmata
Antedon protecta

Antedon regalis

THE

INDIAN MUSEUM,

PART VII.

Amphimetra milberti.
Colobometra perspinosa.
A mphimetra milberti.
Amphimetra discoidea.
Amphimetra molleri.
Iridonietra parvicirra.
Colobometra perspinosa.
Amphimetra pinniformis.
Compsometra loveni.
Oligometra serripinna.

?
Amphimetra variipinna.
Oligometra adeona’.
Balanometra balanoides.
Oligometra adeonce

2
Amphimetra 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 proiectus.
St.cphanom.etra indica.
Dichrometra protectus.
Cyllometra manca.
Stephanometra marginata.
Dichrometra occulta.
Dichrometra palmata.
Dichrometra protectus.

Dichrometra regalis.
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Antedon reginae

Antedon similis

p. 3S0 Antedon spicata

Antedon tuberculata
Antedon angusticalyx
Antedon distincta
Antedon inaequalis
Antedon acuticirra
Antedon anceps
Antedon angustiradia

Antedon bipartipinna . .
Antedon ludovici

Antedon philiberti
Antedon quinduplicava
Antedon reynaudi
Antedon savignyi
Antedon variipinna

A ctinometra brachiolata

p- 381 Actinometra pectinata ..

Actinometra solaris
Actinota eira paucicirra
Actinometra distincta

A ctinometra multibrachiata
A ctinom eira nove-guinece
Actinometra typica
Actinometra, cumingi
Actinometra pulchella
Actinometra maculata ..
Actinometra nigra
Actinometra pulchella ..
Actinometra stelligera ..

1. 382 Actinometra elongata

Actinometra rotalaria
Actinometra simplex
Actinometra valida
Actinometra borneensis
Actinometra coppingeri
Actinometra fimbriata ..
A ctinometra multiradiata
Actinometra sentosa

1 East Indian specimen only; the Atlantic

Neocomatella.

THE CRINOIDS OF THE INDIAN OCEAN.

Dichrometra regina’.
Dichrometra similis.
Stephanometra spicata.

Stephanometra tuberculata.

Pachylometra angusticalyx.

Pachylometra distincta.
Pachylometra inoequalis.
Craspedometra acuticirra.
Craspedometra anceps.
Adelometra angustiradia.
Craspedometra acuticirra.

\ Craspedometra acuticirra.
(Craspedometra amboina:.

Amphimetra philiberti.
Heterometra quinduplicava
Heterometra reynaudii.
Heterometra savignii.

A mphimetra variipinna.
Comatulella brachiolata.
Comatula pectinata.
Comatula solaris.
Comatula rotalaria.
Comaster distincta.
Comaster multibrachiata.
Comaster novaeguinae.
Comaster typica.
Comatula pectinata.
Comatella maculata
Comatella maculata.
Comatella nigra.

(see three lines above).
Comatella stelligera.
Comanthus parvicirra.
Comanthus parvicirra.
Comanthus parvicirra.
Comanthus annulata.
Capillaster multiradiata.
Capillaster midtiradiata.
Capillaster multiradiata.
Capillaster multiradiata.

Capillaster sentosa.

35

and Caribbean specimens belong to the genus
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Actinometra alternans . .
Actinometra belli
Actinometra bennetti
Actinometra briareus
Actinometra divaricata
Actinometra duplex
Actinometra grandicalyx
Actinometra japonica, . .
Actinometra littoralis
Actinometra magnifica
3S3 Actinometra multifula ..
Actinometra nobilis

Actinometra parvicirra

Actinometra peroni
Actinometra quadrata. ..
Actinometra regalis
Actinometra robustipinna
Actinometra schlegeli

A ctinometra trichoptera

Actinometra variabilis

Comantheria alternans.
Comanthina belli.
Comanthus bennetti.
Comantheria briareus.
Co)nantheria briareus.
Comanthina schlegelii.
Gomantheria grandicaly.r.
Comanthus japonica.
Comanthus annulata.
Comantheria, magnifica.
Comaster mnlt [fida.
Comanthina schlegelii.

f Comaster distincta.

I Comanthus annulata.
'i Comanthus samoana.

! Comanthus wahlbergii.
LComanthus parvicirra.

Comanthus bennetti.
Comanthus parvicirra.

[ 'omanthinu schlegelii.
Himerometra ? crassipinna.
Cornanthina schlegelii.

Comanth us trichoptera.

omaster typica.
Comaster multifida.

THE OOMATULZ OF THE MERGUI ARCHIPELAGO.
P. Herbert Carpenter, 1889.

. 305 Antedon elegans

p. 306 Antedon andersoni
p. 310 Antedon milberti

SR

A ntedon spicata

. 311 Antedon conjungens

. 312 Actinometra notata

BEITRAG ZUR KENNTNISS OER COMATULIDESEAUNA

Zygometra comata.
Pontiometra, andersoni.
*mphim eira milberti.
Stephanometra spicata.
Dich romeira protectus.

Comatella stelligera.

DES INDISCHEN ARCHIPELS.

19 Antedon bengalensis
21 Antedonmartensi
22 Antedon kraepelini
23 A nh dan brockii

C. Hartlaub, 1S91.

Heterometra bengalensis.
Heterometra martensi.
Himerometra. kraepelini.
Heterometra brockii.
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25 Antedon affinis

27 Antedon nematodon
29 A ntedon ludovici

32 Antedon crassipinna
41 Antedon clara:

43 Antedon bella

44 Antedon bella, var. brunnea

45 Antedon klunzingeri
47 Antedon finschii
49 Antedon palmata
52 Antedon erinacea
54 Antedon tenuipinna
55 Antedon oxyacantha
59 Antedon monacantha

61 Antedon spinipinna

THE

63 Antedon imparipinna ..

66 Antedon tenera
63 Antedon brevicuneata

71 Antedon elongata )
73 Antedon flagellata )

76 Antedon conifera
78 Antedon macronema

Antedon andersoni
81 Antedon milberti

82 Antedon serripinna

84 Antedon japonica

S5 Antedon perspinosa
S6 Antedon afra

88 Antedon hupferi

89 Antedon nana

94 Actinometra divaricata

95 Actinometra bennetti
96 Actinometra parvicirra

99 Actinometra regalis
101 Actinometra coppingeri

Actinometra macrobmchius

102 Actinometra fimbriata ..

103 Actinometra multiradia

ta

104 Actinometra stelligera. ..

105 Actinometra maculata ..

Actinometra pulchella . .

CRINOIDS OF THE INDIAN OCEAN.

Heterometra affinis.

Heterometra nematodon.

Himerometra crassipinna.
Cyllometra clarce.
Cenometra bella.

e Cenometra brunnea.
Dichrometra klunzingeri.
Selenemetra finschii.
Dichrometra palmata.
Oxymetra erinacea.
Stephanometra tenuipinna.

Stephanometra, oxyacantha.

Stephanometra monacantha.

Stephanometra spinipinna.
Dichrometra protectus.
Dichrometra tenera.

Dichrometra protectus.
Dichrometra flagellata.

Cosmiometra conifera.
Ptilometra mulleri.
Pontiometra andersoni.

1Amphimetra milberti.
Amphimetra molleri.

Oligometra serripinna.
Oligometra japonica.
Colobometra perspinosa.
Tropiometra afra.
Antedon hupferi.
Iridometra nana.
Comantheria briareus.
Comanthus bennetti.

mComanthina schlegelii.

. j Comanthus samoana.

\ Comanthus parvicirra.
Comanthina schlegelii.
Capillaster multiradiata.
Capillaster macrobrachius.
Capillaster multiradiata.
Capillaster multiradiata.
Comatella stelligera.
Comatella maculata.
Comatella maculata.

37
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p. 107 Actinometra solaris Comatula solaris.
Actinometra pectinata .. Comatula pectinata.
Actinometra brachiolata Comatula pectinata.

p. tOS Actinometra typica Comaster typica.

p. Ul Actinometra gracilis Comaster gracilis.

ECHINODERMA FROM THE MACCLESFIELD BANK.
II. CRINOIDEA.

F. Jeffrey Bell, 1894.

p- 390 Eudiocrinus granulatus Eudiocrinus indivisus.
Antedon carinata Oligometra serripinna.
Antedon ? spicata Stephanometra tuberculata.
Antedon inopinata Himerometra inopinata.
Antedon bassett-smithi.. Comatella stelligera.
Antedon vicaria Mariametra vicaria.
Antedon brevicirra .. Comaster distincta.
Antedon flavomaculata.. Stephanometra, monacantha.
Antedon moorei Dichrometra similis.
Antedon fieldi ?

Antedon ? variispina .. Mariametra vicaria.
Actinometra fimbriata .. Capillaster multiradiata.
Actinometra partnerrra Comanthus jmrvicirra.
Actinometrasbennetti .. Comanthus bennetti.
Actinometra simplex .. Comatella maculata.
Actinometra duplex .. Comanthina schlegelii.
Actinometra maculata. .. Comatella stelligera.
Actinometra rotalaria .. .. Comanthus parvicirra.
Actinometra regalis Comaster multibrachiata.
Actinometra peregrina .. Comissia peregrina.

LIST OF TUE ECHINODERMS OF NORTH-WEST
AUSTRALIA. 1II. CRINOIDEA.

(“ The chief localities are Holothuria Bank, Magnetic Shoal, Cossack Island,
and Baudin Island (14° 08'S., 125° 30' 15.).” )

F. Jeffrey Bell, 1894.

394 Anted ilberti <Amphimetra discoidea.
p- ntedon milberti I Oligometra carpenteri.
Antedon serripinna Oligometra carpenteri.
Antedon variipinna Amphimetra variipinna.

Antedon sp. (near macronema) Cenometra cornuta.
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Actinometra pectinata, ..

Actinometra nobilis

Actinometra paucicirra
Actinometra parvicirra
Actinometra variabilis ..
Actinometra multifida ..

Actinometra multiradiata

CRINOIDS OF THE INDIAN OCEAN. 39

Comatula pectinata.
Comatula purpurea.

Comanthina belli.
Comatula rotalaria.
famatula pectinata.
Comantheria briareus.
Comanthus parvicirra.

<Comaster typica.
\ Comanthina belli.

Capillaster multiradiata.

ECHINODEEHS OF THE ARAFURA AND BANDA SEAS.

11.

CRINOIDEA.

F. Jeffrey Bell, 1894.

p. 395 Actinometra, maculata ..

COMATULIDEN VON
L.

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

REPORT ON

THE CRINOIDS COLLECTED BY DR.

Comatella, maculata.

AMBOINA UND THURSDAY ISLAND.

Doderlein, 1898.

Zygometra elegans.
Zygometra microdiscus.
Oligometra adeonce.
Craspedometra acuticirra
Dichrometra protectus.
Comatula, pectinata.
Comatula solaris.
Comatula rotalaria.

f"umaster multifida.
Comanthina belli.

<Comanthus annulata.

I Comanthus parvicirra.

Comanthina, schlegelii.

WILLEY

F. Jeffrey Bell, 1899.

p. 133 Antedon indica

Antedon tuberculata
p. 134 Actinometra typica

Actinometra grandicalyx
Actinometra bennetti,

Actinometra parvicirra

Dichrometra, protectus.
Stephanometra, tuberculafa.

Comaster typica.
Comaster gracilis.

Comanthus bennetti.
Comanthus bennetti.
Comanthus parvicirra.
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THE ACTIGONIDIATE ECHINODERMS OF THE MALDIYE
AND LACCADIVE ISLANDS.

F. Jeffrey Bell, 1902.

4 .
mphimetra, producta.
Amphimetra molleri.

Decametra taprohanes.
Decametra mobiusi.

p. 224 Antedon |teuissima

Antedon milberti fAmphlmetra produf’ta.
CAmph im.etra molleri..

Antedon palmata Himerometra sol.

Antedon indica Comaster gracilis.

Antedon variipinna ?

p 225 Actinometra typica Comanthina. schlegelii.
Actinometra fimbriata .. Capillaster muniradiata.
Actinometra multiradiata CapiUaster muitiradiata.
Actinometra sentosa Capillaster sentosa.
Actinometra maculata .. S tepha.nometra, indica.

REPORT ON THE CRINOIDEA COLLECTED BY PROFESSOR
HERDMAN AT CEYLON IN 1902.

Herbert C. Chadwick, 1904.

p. 153 Antedon serripinna Oligometra serripinna.

p 154 Antedon milberti A mphimetra milberti.
Antedon carinata Tropiometra encrin us.
Anted07i marginata Stephanometra marginata.
Antedon indica Stephanometra indica.

p. 155 Antedon bella Cenometra herdmani.
Antedon okelli D ichm metra, protectus.

p. 15fi Antedon reynaudi Heterometra reynaudii.

p. 157 Antedon anceps Heterometra, bengalensis.
Antedon variipinna Heterometra reynaudii.
Actinometra notata Comatella, stelligera.
Actinometra mnltiradiata Capillaster mn.ltiradiata.

Comanthus annulata.
p. 158 Actinometra parvicirra Comanthus purvicirra.
Comissia sp. nov.

THE ECHINODERMA FOUND OFF THE COAST OF SOUTH
AFRICA. PART IV. CRINOIDEA.

F. Jeffrey Bell, 1905.

p. 139 4 ntedon capensis . .. Tropiometra, carinata.
p. 140 Antedon sclateri . .. Pachylometra sclateri.
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p. 141 Antedon magnicirra .. .. Thalassometra magnicirra.

Actinometra parvicirra .. Comanthus wahlbergii.

REPORTS ON THE MARINID BIOLOGY OF THE RED SEA.
VII. THE CRINOIDEA.

Herbert 0. Chadwick, 1907.

p. 44 Antedon serripinna Colobometra chadwicki.

p. 45 Antedon parvicirra Iridometra (egyptica.
Antedon marginata ? Stephanometra marginata.

p. 46 Antedon imparipinna .. .. Dichrometra protectus. .

p. 47 Antedon palmata .. Dichrometra palmata.
Antedon savignyi Heterometra savignii.

DIE GESTIELTEN CRINOIDEN DER SIBOGA-EXPEDITION.

L. Doéderlein, 1907.

Bathycrinus minimus .. Bathycrinus minimus.
Bathycrinus nodipes .. Bathycrinus nodipes.
Bathycrinus poculum .. Bathycrinus poculum.
Rhizocrinus chuni Rhizocrinus chuni.
Rhizocrinus tocheri Rhizocrinus weberi.
Isocrinus siboge Endoxocrinus sibogc.
Isocrinus naresianus .. Hypalocrinus naresianus.
Metacrinus acutus Metacrinus acutus.
Metacrinus serratus Metacrinus serratus.
p. 39 Metacrinus cingulatus .. M etacrinus cingulatus.
41 Metacrinus varians Metacrinus varians.
43 Metacrinus nobilis Metacrinus nobilis.
var. typica var. typica.
var. murrayi var. murrayi.
var. timorensis var. timorensis.
. 47 Metacrinus suluensis .. M etacrinus suluensis.
p. 48 Metacrinus superbus .. 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.
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7. (-HANGES IX CLASSIFICATION.

A few innovations in classification have been incorporated in this report whieh
seem to be called for by recent accessions to our knowledge. The family Tropio-
metridae, including the genera Tropiometra, Calometra, Ptilometra, Pterometra, and
Asterometra, 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 Thalassometridae. 1have therefore retained
the family Tropiometridte as covering Tropiometra only, a curious genus with no
very close affinities, created a new family Calometridae 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 Charitometridae 1 have made a family instead of a sub-
family, of equal rank with the family Thalassometridae (formerly the subfamily
Thalassometrinae).

liecent discoveries have shown that the Zygometrida* are not nearly so
sharply differentiated from the so-called Himerometridae as vas previously sup-
posed, and it has seemed best to discard the latter family altogether, raising the

three subfamilies previous!}' included within it to family rank.

S KitYS FOR THE IDENTIFICATION OF EAST
INOIAX CRIXOIDS.

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 difficulty owing to
the scattered literature and to the fragmentary way in whieh 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 beyond the genera, as
almost all 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 whieh would soon render speci-
fic keys obsolete and misleading, while it is not probable that 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 families 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 inclusion in these keys, while serving no useful
purpose, might lead to considerable confusion.

9. EXPLANATION OP TERMS.

In the description of a comatulid the number of the cirri is expressed bv
E oman 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-

5

ber of the series; thus “ IBr'’ means the first division series following the radiais,
the “ costais” of P. H. Carpenter’s terminology in his later works, and the
“ second and third radiais” of the “ Challenger” reports; “ II1Br” is equivalent
to “ distichal series,” “ 11I1Br ” 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 distiehal, or the first ossicle
of the second division series.

The presence of a syzygy is indicated by the use of the symbol “ + ”; tbu-
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 “ costai,’
pinnule (only found in the genus Eudiocrinus) is given as PO, the IIBr, or “ dis
tichal,” pinnule as PD, and the IIIBr, or “ palmar,” pinnule as Pp, the use ol
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.l

alCavity 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 radiais; pinnules, at least the proximal, wholly or in part prismatic, and
composed of short segments; tlie post-radial series usually divide two or more

times.
Comatulida Oligophreata, p. OS

[Cf. keys 2—5; 7—I18S.)

1 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 subordors.
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a® cavity in the ccntrodorsal containing the chambered organ and overlying struc-
tures very large ; only the intcrradial processes of the rosette (when present)
form “ spout-like” processes; rosette nearly or quite on a level with the dorsal
surface of the radiais; 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 M acrophreata, p. "221.
(Cf. keys 2—5; 19—22))

2.—KEY TO THE COMATULID FAMILIES.
al the arms do not divide, but are composed of a linear series of ossicles, of
which tlie radial is the first.

b* five short arms; a pscudo-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) ZYGOMETRIDAE, p. 99.
(Cf. 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) PENTAMETROCRINIDAE, p. 247.

(Cf. keys 3, 4, 21)

a® the arms always divide at the second post-radial ossicle, and may divide
still further.

b‘ a circlet of basais separates the ccntrodorsal from the radiais ; ceutrodorsal

long, 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. )
(Al) ATELECRINID.E, p. 251.

(Cf. keys 4, 22.)

b® no basais ; cirrus sockets without a raised rim ; pinnules from the second, or
at furthest the fourth, brachial, onward.

cl 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) COMASTERIDAE, p. 68.

(Cf. 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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d1 elements of the IBr series united by pseudo-syzygy, in external view
appearing just as if united by a true syzygy.
(0) ZYGOMETRIDAE, p. 99.
(Cf. keys 3—5; 9.

da 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 articula-
tions, their ambulacra bordered with well-developed side and covering
plates.
f1P, very delicate, flexible, and weak, the first two segments,
especially the former, greatly enlarged, the remainder very small
and squarish; P2or 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 fosse on the articular faces

of the radiais transversely linear.
(0) caromEeTrRIDAE, p. 177.

(Cf. keys 4, 5, 16.)

f* P, without any special modification of the earlier segments, longer
than, or resembling P.2, 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 eoncave, the sides
not visible exteriorly ; disk studded with rounded calcareous plates
which very rarely form a compact pavement; muscular fosse on
the articular faces of the radiais very high, much higher than broad.
glcirri 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 P4 but slightly shorter; the genital pinnules are not

expanded.
(O) THALASSOMETRIDAE, p. 188.

(Cf. keys 4, 5, 17.)

gl cirri stout, with less than 25 segments which arc subequal and do
not develop dorsal spines distally; I’, and P2 longer and more
slender than the following, composed of very numerous short
segments; genital pinnules expanded, protecting the genital

glands.

(U) cHARITOMETRIDAE, p. 215.

(Cf. keys 4, 5, 1S.)
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¢z at least the distal pinnules exceedingly slender, cylindrical, composed
of much elongated segments, the articulations somewhat swollen; side
and covering plates entirely absent, or feehly developed and not visible

in ordinary examination.
f1 genital pinnules triangular in cross section, and longer than the
distal; cirri short, stout, with subequal segments which do not bear

dorsal spines distally.
((J) TROPIOMETRIDAE, p. 176.

(Cf. keys 4, 15)

f2 genital pinnules slender and cylindrical like the distal, but shorter.
gl cirrus segments snbequal, 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.
(()) COLOBOMETRIDAE, p. 15",

(Cf. keys 1,5, 14.

g2 some at least of the cirrus segments longer than broad; eirri
smooth, carinate dorsally, or bearing single median dorsal spines.
h1 I’j slender and delicate, usually flagellate, with much elongated
segments; cirri delicate, deciduous, with mueh expanded gre-
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.l
(j\I) ANTEDONIDAE, p. 227.

(Cf. keys 4, 5, 10, 20.)

Ir cirri robust, tenacious,the articulations not expanded, or only
very slightly so,brachials wedge-shaped or discoidal, broader
than long; syzygies irregularly spaeed, occurring only at long
intervals; almost always more than ten arms; if only ten arms
the brachials are very short and discoidal.

11 l1Er 4 (3+4), or with ten arms.
(0) HIMEROMETRIDAE, p. 107.
(('f. keys 4, 5, 10.)
L IIBr 2.
j1 P, greatly elongated, mueh longer than the very short

succeeding pinnules.
(U) PONTIOMETRIDAE, J). LS.

(Cf. keys 5, 12)

I Tho East Indian species are all of small size; lhe largest as well as the smallest of the coma-

tulida belong to this family.
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j1 P, usually small and weak, much shorter than the succeed-
ing pinnules, rarely similar to, and as large as, or slightly
larger than P..
k1 one or more of the proxima] pinnules enlarged, stiffened,
and spine-like, usually with less than IS segments;
division series well separated, the component ossicles
with prominent ventrolateral processes.
(0) STEPHANOJIETRIDZ, p. 131.
(¢ keys 5, 11.)

k2 proxima] pinnules all flagellate, at least distally, with
more than 20 segments ; division series usually in close
apposition laterally, without lateral processes.
(0) MARIAMETIRD.E, p. 139.
(Cf. keys 5, 13)

3. —KEY TO THE FAMILIES OP THE COMATULIDS 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 E, p. 99.

(Cf. key 9.)

a2arms 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 the second is on the

third ; disk large, extending far up on the arms, black in colour.
(B) PENTAMETROCRINIDZE, p. 247.

(G key 21.)

I.—KEYS TO THE FAMILIES OF THE COMATULIDS INCLUDING SPECIES WITH TEN

ARMS .

al Ten radiais, each bearing an undivided arm.
(M) PENTAMETROCRINIDAE, p. 247.

(¢f. key 21.)

a2 five radiais, each bearing a post-radial series which divides once.
b1 a circlet of basais separates the centrodorsal from the radiais ; ventrodorsal
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long, conical, the cirrus sockets in two or three columns in each radial area,
well separated, eaeli with a raised horse-shoe-shaped lini which surrounds it
proximally and laterally ; no pinnules on the first 10 or 12 brachials.

(M) ATELECRINIDAE, p. 251.

(Cf. key 22))

! no basais : cirrus sockets without a raised rim ; pinnules from the second, or
at furthest the fourth, brachial, onward,

e' oral pinnules long and slender, composed of very numerous short seg-

ments and hearing a terminal comb ; mouth usually marginal to sub-

central ; anal tube usually central.
(0) COMASTERIDAE, p. 68.

(Cf. keys 5, 7, 8.)

o* oral pinnules smooth distally, without a comb ; month always central, or
nearly so; anal tube lateral.
d1elements of the IBr series united by pseudo-syzygy, not differing exter-

nally from a true syzygy.
(0) ZYGOMETRIDAE, p. 99.

(¢f keys 5, 9))

d* elements of the IBr series united by synarthry.
elall 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.
fl P, very delicate, short, flexible, and weak, the first two segments
greatly enlarged, the remainder very small and squarish ; P, mueh
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
fossa on the articular faces of the radiais transversely linear.
(0O) CALOMETRIDAE, p. 177.

(Cf. keys 5, 16.)

f2 P, longer than P2, 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, without ventrolateral processes; ventral surface of disk
usually slightly concave, the sides not visible; disk studded with
rounded calcareous plates which very rarely form a compact
pavement; muscular fossa@ on the articular faces of the radiais very

high, much higher than broad, and narrow.
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gl cirri comparatively slender, with more than 25 segments, the
distal short and hearing dorsal spines; P, usually much enlarged
with stout segments, sometimes like P.z but shorter ; genital

(O) THALASSOMETRIDAE, p. 188.
(Cf. keys 5, 17)

innules not expanded.
4 ?

g2 cirri stout with usually less than 25 segments which are subequal
and do not develop dorsal spines distally; P, and P2 longer and
more slender than the following, composed of very numerous short
segments; genital pinnules laterally expanded.
(O) CHARITOMETRIDAE, 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.

f1 genital pinnules prismatic and longer than the distal; cirri short,
stout, with subequal segments which do not bear dorsal processes

distally.
(0) TROPIOMETRIDAE, p. 17b.

(Cf. key 15.)

f2 genital pinnules slender and cylindrical, of the same character as
the distal, but shorter.
glcirrus segments subequal, almost never longer than broad, bear-
ing a serrate transverse ridge or paired or tricuspid spines
dorsally; P4 and sometimes also P,, much enlarged, with spinous
processes on the distal ends of the segments.
(0) COLOBOMETRTDE, p. 153.
(Cf. keys 5, 14.)

g2 some at least of the cirrus segments longer than broad ; cirri
smooth, carinate dorsally, or bearing single median dorsal spines.
h1 cirri robust, tenacious, the articulations not expanded ;
brachials exceedingly short, very much broader than long,
discoidal ; P, shorter and weaker than P2, with numerous short
segments ; syzygies irregularly spaced and widely .separated.
(0) HIMEROMETRIDAE, p. 107.
(Cf. keys 5, lo.)

h2 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

d and cl together.
spaced and close together (M) ANTEDONIDZ, p. 227.

(Cf. keys 5, 19, 20.)
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5.— Key TO the Families OP Com atulids including Species with more than
TEN Arms.
al Ten radiais ; each post-radial series divides once, giving twenty arms.
(M) ANTEDONIDAE, p. 227.
(Cf. keys 19, 20.)

a2 five radiais ; one or more of the post-radial series divides at least twice.
bl1IIBr 2.
eloral 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.
(0O) COMASTERIDE, p. 68.

(Cf. keys 7, 8.)

c2 oral pinnules smooth distally, without a comb ; mouth always central;
anal tube lateral.
d1 elements of the IBr series united by pseudo-syzygy, appearing like a

true syzygy externally.
(O) zygom etride, p. 99.

(Cf. 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 ; pinnule ambulacra bordered with well-developed side
and covering plates.
f1 P, very delicate, flexible, and weak, the first two segments greatly
enlarged, the remainder very small and squarish ; P.2 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
fossa on the articular faces of the radiais transversely linear.
(0) caLomETRIDAE, p. 177.
(Cf. key 16.)

f* P, longer than P5; or, if shorter, resembling it; P4 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 fosse on the articular faces of the radiais
very high, much higher than broad.
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gl cirri comparatively slender, with more than 25 segments, of
which the distal arc short and bear dorsal spines ; P, usually much
enlarged with stout segments, sometimes like P2 but slightly
shorter ; genital pinnules not expanded.
(0) THALASSOMETRIDAE:, p. I8S.
(Cf. key 17)

g* cirri stout, with usually less than 25 segments which are subequal
and do not develop dorsal spines distally ; P, and P2longeran d
more slender than the following, composed of very numerous
short segments; genital pinnules expanded.

(0) CHARITOMETRIDAE: p. 215.

(Cf. key 1S.)

5

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.

fl 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) COLOBOMETRIDAE: 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.
gl Pj slender and delicate, usually flagellate, with much elongated

segments; cirri delicate, deciduous, with expanded articulations
in the proximal half; never more than twelve arms.
(RI) ANTEDONIDAE, p. 227.
(Cf. keys 19, 20.)

g* Pj 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.
h1lone 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) STEPHANOMETRID.E, p. 131.

(Cf key 11)
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Ti* 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.

il P, greatly elongated, much longer than the very short
succeeding pinnules; division series very widely separated.
(0) PONTIOMETRIDZ, p. 138.
(Cf. key 12))

iz 1", shorter than the succeeding pinnules ; division series
usually in close lateral apposition.
(0) MARIAMETRIDAE, p. 13!».
(Cf. key 13)

I1lr 4 (3+4).

1 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.

(0) COMASTERIDAE, p. 68.
(Cf key 7, S.)

c.! oral pinnules smooth distally, without a eoinb ; mouth always central ;
anal tube lateral.
d1elements of the IBr series united by pseudo-syzygy, not differing exter-

nally from a true syzygy.
(0) ZYGOMETRIDAE, p. 99.

(Cf key 9.)

d® elements of the IBr series united by synartiny.
el 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.
f1P, very delicate, flexible, and weak, the first two segments enlarged,
the remainder very short and squarish ; disk globose, compact,
entirely enclosed by a solid pavement of small plates ; muscular
foss@ on the articular faces of the radiais transversely linear.
(0) CALOaMETRIDZE, p. 177.
(Cf. key 10.)

f* P, longer than, or resembling P2; ventral surface of disk slightly
concave, studded with scattered calcareous plates which rarely
form a complete pavement; muscular foss@ on the articular faces
of the radiais high, much higher than broad, and narrow.
glcirri comparatively slender, with more than 25 segments, of

which the distal are short and bear dorsal spines; P, usually much
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enlarged with stout segments, sometimes like P2 but slightly
smaller ; genital pinnules not expanded.
(0) THALASSOMETRIDAE, p. 18S.
(Cf. key 17)

g’ cirri stout, with usually less than 25 segments whieh are subequal
and do not develop dorsal spines distally; Pt and P2longer and
more slender than the following pinnules and composed of very
numerous short segments ; genital pinnules expanded.

(0) CHARITOMETRIDAE, p. 215.
(Cf. key IS.)

e2 middle and distal pinnules slender, cylindrical, composed of elongated
segments whieh, in the distal, have swollen articulations; side and
covering plates entirely absent, or very feebly developed.
(0) HIMEROMETRIDAE, p. 107.
(Cf. key 10.)

6.—KEY TO THE FAMILIES OF THE STALKED CRINOIDS.

Stem entirely composed of very short more or less pentagona] eolumnars 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.
PENTACRINITIDAE, p. 252.

(Cf. key 23.)

stem always terminating distally in a terminal stem plate or root; nodals and
cirri entirely absent, or eonfined to the proximal portion of the stem and rudi-
mentary.
b1 proximal eolumnars pentagonal or stellate, sometimes including nodals
bearing rudimentary cirri, but the greater part of the stem composed of
short eolumnars which are circular in outline, and without nodals.
APIOCRINID.E, ]>. 271.
(Cf. key 24

b2all the eolumnars with circular or elliptical ends, never pentagonal or stel-
late; no trace of nodes or cirri.
cl eolumnars cylindrical, their articular faces marked with radial crenellal;
arm bases oceupying only a part of the distal border of the radiais ; usu-
ally three basais.
hyocrinidae,]). 272.
(Cf. key 25.)

c* eolumnars 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 basais; arm bases occupying the

entire distal border of the radiais.

d1stem terminating in a large heavy terminal plate ; basais very small,
triangular, barely in apposition laterally ; at least eleven brachials before
the first axillary; lowest pinnule;on the fifth braehial (i.e.,, anterior to

the first axillary).
PHRYNOCRINIDAE, p. 273.

(Cf. key 26.)

d2 stem terminating in a diffuse branching root ; basais large, trapezoidal,
elosely united or fused laterally ; rays dividing on the seeond post-radial
ossicle, or not at all ; no pinnules anterior to the first axillary.
BOURGUETICRINIDAE, p. 274.

(Cf. key 27)
7.—KEY TO THE SUBFAMILIES OF COMASTERID & .

The distal segments of the cirri bear dorsal processes; the segments of the
genital pinnules are not especially short nor broad.
bl ten or more arms; if the latter, the division series are all 2, or the IIBr
series are 4 (3-f-4), the following 3 (2-f-3), and the first syzygy is, at least
on the inner arms, between the first and second or seeond and third (never
between the third and fourth) braehials.
CAPILLASTERINAE, p. 68.

b2 always more than ten arms; some or all of the IIBr series 4 (3-f-4); following
division series 4 (3-f-4) or 2 ; a syzygy always oeeurs between the third and
fourth braehials of the free undivided arms.
CO.MASTERINZ, p. S3.

cirrus segments always smooth ; segments of the genital pinnules very short
and broad, more or less produeed distally ; ravelv more than ten arms; IIBr
scries, when present, always like the IBr series, and united by pseudo-syzygy,

appearing externally as if united by a true syzygy.
COMACTINIINAE, p. 78.

8.—KEY TO THE GENERA OF COMASTERIDAE.

1 Elements of the IBr series 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.

* elements of the IBr series united by synarthry; or. if by pseudo-syzygy, the
11Br series are always present, 4 (3-f-4).

b1 cirri present.
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cl cirri slender and numerous ; all the segments elongated and without dor-
sal spines or projections.
COMINIA, p. 83.

c2 cirri stout, comparatively few in number, the distal segments short and
bearing dorsal processes.
d1ten arms; synarthrial tubercles usually prominent.

COMISSIA, p. 77.

d2 more than ten arms ; synarthrial tubercles not developed.
el 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.

€2 no pinnule on the first brachial of any arm.
fl division seriesall 2; a syzygy between the first two brachials, at

least on the inner arms.

COMATELLA, p. 68.

f2 at least half of the IIBr or further division series 4 (3+4).
gl IIBr series 4 (3+ 4), further division series 2 (1+ 2), or 2;
proximal pinnules more slender than the succeeding ; terminal
combs occur at intervals on the distal pinnules.

COMASTER, p. 83.

g2 some or all of the outer division series 4 (3+4) ; proximal pinnules
stouter than the succeeding ; no combs on the distal pinnules,
Id TIIB series all 2.

COMANTHERIA, p. 89.

h2 IIIBr series 2 externally. 4 (3+ 4) internally.
COMANTHINA, p. 91.

hs TIIBr series 4 (3+4).
COMANTHUS, p. 89.

b* cirri absent ; ccntrodorsal reduced to a small thin pentagonal or stellate
plate.
cl a pinnule on the first brachial of arms springing from a IIBr or subsequent
axillary.
CAPILLASTER, j). 73.

c2 the first brachial never bears a pinnule.
d1 IIBr series 4 3+ 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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d2 some or all of the distal division series 4 (3-|—t); no division series 2
(1+ 2); proximal pinnules stouter than the succeeding: no eombs on the
distal pinnules.
el 111 Br series all 2.

COMANTHERIA, p. 89.

€2 I11B series 2 externally, 4 (3+4) internally.
COMANTHINA, p. 91.

e8 IIIBr series 4 (3+4).
COMANTHUS, p. 89.

9.— KEY TO THE GENERA OF ZYGOMETRIDAE.

'

a' Five arms only.

EUDIOCRINUS, p. 99.

a* ten or more arms.
h1 eirri short and stout, without dorsal spines or tubercles, and composed of

less than 25 segments.
CATOPTOMETRA, p. 106.

h® cirri long and more slender, with at least 20. and usually more than 30,
segments, of whieh the distal hear sharp dorsal spines.
ZYGOMETRA, p. 103.

10.— KEY TO TIIE GENERA OF HIMEROMETRID.E .

a' PDlarger and longer than P, , whiceh in turn is larger and longer than P4; more

than 30 arms.
HIMEROMETRA, p. 114.

a* PDsmaller and weaker than P,, whieh, again, is smaller and weaker than P2
bl eirri tapering to a point distally; distal cirrus segments twice as long as
broad ; no dorsal spines nor earination, and no opposing spine ; terminal claw

long and nearly straight; more than ten arms.
CRASPEDOMETRA, p. 117,

b2 cirri uniform, not tapering distally . distal segments not so long as broad,
carinate, tubercular, or spinous dorsally; opposing spine present; terminal
elaw short, more or less strongly curved.
el middle and distal braehials exceedingly short and discoidal : TBr ossicles

and lower braehials swollen ; ten or more arms.
AMPHIMETRA, ]). 107.

e2 middle and distal braehials not especially short, more or less obliquely
wedge-shaped: ossicles of the IBr series and lower brachials not swollen ;

more than ten arms.
HETEROMETRA, p 120.
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11.—KEY TO THE GENERA OF STEPHANOMETRIDAE.

al Cirri long with more than 50 segments ; P, and P2the longest, with about 25
short segments.
OXYMETRA, p. 131,
a cirri short, with less than 35 segments; the spine-like lower pinnules have less

than 20 segments.
STEPHANOMETRA, p. 132.

12—~KEY TO THE GENERA OF PONTIOMETRIDAE.

al Size, large ; all the pinnules present ; P, on the outer arms by far the longest

pinnule; more than 40 cirrus segments.
PONTIOMETRA, D. 13s.

a* size small; P, absent on the outerarms, P, and Pt on the inner; P; on the

inner arms the longest pinnule ; less than 40 cirrus segments.
EPIMETRA, p. 138.

13.—KEY TO THE GENERA OF MARIAMETRIDAE.

al Disk plated; division series with a fine median carination jsides of division
series and first two brachials with a tuberculous or finely spinous ornamen-

tation.
MARIAMETRA, 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.

b1 cirri long, with 45 or more segments.
SELENEMETRA, p. 139

b cirri shorter, with fewer than 40 segments.
DICHROMETRA, p. 143.

14—KEY TO THE GENERA OF COLOBOMETRIDAE.

alP, absent on all or nearly all of the arms.
bl 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. t64.

b* cirri short and stout with less than 30 segments which are nsually 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.

cl more than ten arms.
CYLLOMETRA, p. 156.
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c2 ten arms.

DECAMETRA, p. 158.
a P, present on all the arms.

b1l ten arms ; size small ; distal cirrus segments nearly or quite as long as broad ,
cirrus segments with a strong serrate transverse ridge (rarely two); usually
several of the proximal pinnules have segments with strongly produced and
spinous distal ends.

OLIGOMETRA, p. 168.

h* 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; Pz much larger and stiiTer than
P, or Ps, recurved and horn-like.
CENOMETRA, p. 153.

15.— FAMILY TROPIOMETRIDAE.

The family Tropiometridee includes only the single genus Tropiometra.

16— KEY TO THE CIENERA OF CALOMETRIDAE.

a' IIBr series 4 (3-|-4).

OREOMETRA, p. 179.

a* 11Br series 2, or with ten arms only.
blall the lower pinnules slender, comparatively short, subequal in length ; 10-1 5
arms.

CALOMETRA, p. 177.

IF M or Pj 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.
clrays 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. 185.

o* rays and division serif's (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.
d1the anterior interradial processes of the radiais separate widely the

bases of the IBr,; the lower pinnules are comparatively stout; arms
short, with less than 100 brachials.
NEOMETRA, p. 181.

d2the anterior interradial processes of the radiais are narrow and short,
so that the IBr, 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 METRIDA&.

P, shorter and smaller than P4, but similar to it.

h, cirrus sockets close together, irregularly distributed, hut tending to arrange
themselves in fifteen columns, or in three columns in each radial area ; 12— 30
arms.

PTILOMETRA, p. 189.

b* cirrus sockets not crowded, arranged in ten columns, two in each radial area.
cl eirri comparatively stout distally, with the ventral surface smooth ; 10—20

arms.
asterom etra, p. 190.
c* cirri slender distally, the proximal segments bearing long ventral spines:

15—30 arms.
PTEROMETRA, p. 189.

P, larger and longer than P.2.

b1 ten arms.

c1 calyx and arm bases spinous.
THALASSOMETRA, p. 195.

c2 calyx and arm bases smooth.
d* calyx and arm bases rounded, not carinate; cirri very stout.
CROTALOMETRA, p. 209.
d* IBr series strongly carinate.
el P, only slightly larger than P2; arms strongly carinate throughout.
STENOMETRA, p. 209.

e* Pj much larger than P2; arms rounded, not carinate.

STIREMETRA, p. 210.

b2 more than ten arms.
cl calyx and arm bases very spinous ; P, very much larger than P2
THALASSOMETRA, p. 195.

c* calyx and arm bases not spinous ; P, not greatly larger than P, ; division
series all 2.

d 1 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.
el 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 pinnules moderately long ; rays

and division series (when present) sharply flattened laterally.
COSMIOMETRA, p. 214.
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iS.iK EY TO THE GENERA OF CHARITOMETRIDAE.

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.

IBr and further division series (when present) without any tubercular orna-
mentation, and without a median keel.
h1IBr segments and first two brachials with the proximal and lateral edges
produced, forming thin flange-like dorsolateral borders; ten arms.
PECILOMETRA, p. 225.

b* IBr segments and lower brachials with the dorsolateral borders not pro-
duced.
cl third and fourth segments of the genital pinnules broad and nearly flat on
the outer side, but the fifth segment smaller; ten arms.
d1less 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. 22fi.

d2 more than 15 cirrus segments; IBr series and arm bases diverging at a
relatively small angle so that the lower part of the animal appears

conical.
CHARITOMETRA, p. 22(5,

c* genital pinnules evenly, and only slightly, expanded.
d1 more than ten arms ; division series and arm bases rounded dorsally.
PACHYLOMETRA, p. 215.

d* ten arms; division series and arm bases subearinate.
CHLOROMETRA, p. 225.

19.— KEY TO THE SUBFAMILIES OF ANTEDONID.E.

Centrodorsal large, conical, the cirrus sockets well separated, at least laterally,

and arranged in definite columns ; cirri absent from the interradial portions of

the centrodorsal ; the eirri are large and long, with numerous segments.
ZENOMETRINAE, p. 233.

: centrodorsal smaller, rounded conical to hemispherical or even discoidal, the
cirrus sockets exhibiting no regular arrangement and usually closely crowded.
bl one or more of the proximal pinnules is absent ; the cirri, which have numer-

ous segments, shorter distally than proximally, are evenly distributed and
closely crowded on a hemispherical or more or less conical centrodorsal.

PEROMETRINAE, p. 232.



A. H. CLARK : THE CRINOIDS OF THE INDIAN OCEAN. 61

b* all the pinnules are present.
cl Pj 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.
BATHYMETRINAE, p. 244.
c* Pj does not bear a genital gland.

d 1 cirri long, compressed, deciduous, the distal segments slightly or not at
all shorter than the proximal ; there are no dorsal spines ; opposing spine
absent, more rarely feebly developed ; P, is composed of numerous
squarish or rounded segments, or much reduced.

THYSANOMETRINAE, p. 242.

d

8]

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.

ANTEDONINAE, 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
HELIOMETRINAE, p. 23«.

20— KEY TO THE GENERA OF ANTEDONIDAE.

P,, absent.
bl cirri in ten well-separated columns on a long conical centrodorsal ; P, also

absent.
BALANOMETRA, p. 23«.

b* cirri closely crowded on a rounded conical or hemispherical ccntrodorsal :

Pj present.
cl 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.
P,, present.
bl Pj bears a genital gland ; size usually very small.
cl P, as long as, or slightly longer than. Pz
THAUMATOMETRA, p. 245.
c* Pj shorter than Pj.
bathymetra, p. 244.
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! Pj without a genital gland.
el centrodorsal large, conical or more or less columnar, the cirrus sockets in
definite columns.
d1 two columns of cirrus sockets in each radial area ; cirri with short seg-
ments distally, hearing dorsal spines ; size small.

ADELOMETRA, p. 23«.

d2 three or more columns of cirrus sockets in each radial area.
el 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 01 large.
PSATHYROMETRA, p. 234.

e2 three columns of cirrus sockets in each radial area ; cirri long, with
long segments proximally, short and spiny segments distally ; calyx
and arm bases very spiny ; size medium or large.
ZENOMETRA, p. 234.

c2 centrodorsal moderate or small, hemispherical or more or less discoidal,
the cirri irregularly arranged and closely crowded.
d 1 cirri slender, much compressed, smooth, all the segments greatly elonga-
ted ; no opposing spine ; terminal claw nearly straight.
el all the lower pinnules subequal, much elongated ; P, composed of very
numerous short segments, P2and following of elongated segments.
THYSANOMETRA, p. 244.

e2 P, much shorter than P2, but, like it, composed of elongated seg-

ments ; Pj or F,, 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.
f1 Pj very much longer than P.2, excessively elongated, with more than
20 segments which are greatly elongated distally.
TRICHOMETRA, p. 239.

f* Pj less than one third longer than P2, the distal segments not
especially elongated.
g1 P, only slightly longer than P.2, with ten segments ; size small.
NANOMETRA, p. 241.

g2 Pj about one third longer than P2, with 30—45 segments which
are short proximally, and never more than twice as long as broao

distally ; size medium or large.
CYCLOMETRA, p. 238.
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f; P, shorter than P,2, which is more or less enlarged and stiffened.
PEROMETRA, p. 232.
e2 16 or less cirrus segments.
f1 P, shorter than the succeeding pinnules.
gl P4 hears a genital gland, and is stouter than P,.
BATHYMETRA, p. 244.

g2 P2withouta genital gland, resembling P,.
h1 elements of the division series and brachials with very strongly

produced and serrate distal ends.
TOXOMETRA, p. 232.

h2 elements of the division series smooth ; brachials with the distal

ends slightly, if at all, produced.
IRIDOMETRA, p. 230.

f2 P, much the longest pinnule.
id P, about twice as long as P2; segments of the lower pinnules
strongly overlapping.
COMPSOMETRA, p. 229.
g2 P2 about one third longer than P2, which, in turn, is about one
third longer than P ; segments of the lower pinnules smooth.
MASTIGOMETRA, p. 227.

21.— KEY TO THE GENERA OF PENTAMETROCRINIDAE.

five arms.
PENTAMETROCRINUS, p. 250.
ten arms.
DECAMETROCRINUS, p. 247.

22.— FAMILY ATELECRINIDZAE.

The faniilv Atelecrinidee includes only the genus Atelecrinus.

23.— KEY' TO THE GENERA OF PENTACRINITIDAE.

The arms do not divide before the fourth post-radial ossicle : one or more pin-

nules precede the first axillary.
METACRINUS, p. 264.

the arms divide on the second post-radial ossicle ; no pinnules before the first
axillary.
bl ten arms; stem slender, smooth, nearly circular in cross-section.
HYPALOCRINUS, p. 261.
b2 more than ten arms.
c1 all the division series of two ossicles, united by pseudo-svzygy ; the second
brachial of the free undivided arms bears the first pinnule ; the third and
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fourth brachiale are united by syzygv; stem stout, pentagonal, or more
or less stellate ; the pinnules continue to the arm tips; cirrus segments

smooth.
ENDOXOCRINUS, p. 263.

c¢* IBr series of two ossicles, but the further division as in the comasterid
genus Cajiilhister, 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 JHetwinits ; the distal cirrus segments

bear small dorsal spines.
COMASTROCRINUS, p. 252.

24— KEY TO THE GENERA OF ATIOCRINID & .

a' Pentagonal eolumnars in proximal portion of stem without markings on the
articular faces; no nodals or cirri; elements of the IBr series narrow and

widely separated.
CARPENTEROCRINUS, p. 272

a2 pentagonal eolumnars in proximal portion of stem with petaloid markings on
the articular faces ; proximal portion of stem with regularly spaced nodals
bearing short cirri : elements of the IBr scries very broad and in lateral

apposition.
PROISOCRINUS, J). 272.

25—K EY TO THE GENERA OF HYOCRINIDAE.

a' Five basais; the arms branch several times.
CALAMOCRINUS, ]). 272.

a2 three basais, sometimes completely fused ; the arms do not branch.
b1 caeli braechial, except the most proximal, bears a pinnule; syzygies very

infrequent ; pinnules not especially long.
PTILOCRINUS, p. 272.

b- one half or fewer of the braclnals bear pinnules; brachials united in
syzygial groups of two or three; pinnules extremely long, reaching to the
arm tips.
cl brachials united in syzygial groups of three.

HYOCRINUS, p. 275.

e2 braehials united in syzygial pairs.
d 1 upper part of stem hexagonal ; first brachial occupying only about one

third of the distal border of the radial.
THALASSOCRINUS, p. 273.
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dl upper part of stem pentagonal ; first brachial occupying about two-

thirds of the distal border of the radial.
(GEPHYROCRINUS.)

26.— FAMILY PHRYNOCRTNID A .

The family Phrynocrinidae includes only the single genus Phrynocrinus.

27.— KEY TO THE GENERA OF BOURGUETICRTNIDAE.

al three or more of the topmost eolumnars are over twice as broad as long; ten

arms; root scanty, but coarse.
BATHYCRINUS, p. 274.

a* only one of the topmost eolumnars 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.

11. LIST OF FIGURES.
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detail and the remainder in outline .. . . 82
Fig. 3.—COMASTER PARVUS: dorsal view, showing one ray in detail,
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I —_THE UNSTALKED CRINOIDS
Order COMATULIDA

Comatulida 1908. A. H. Crark, Proc. U. S. Nat. Mus., vol. 34, p. 209.

Suborder COMATULIDA oligophreata.

Comatulida Oljyojirmta 1909. A. H. CLArk, Proc. Biol. Soc. Washington, vol.
22, p. 174
Family COMASTERIDAE.

Comasteridae 1908. A. H. CLark, Proc. U. S. Nat. Mus., vol. 34, p. 210.

Subfamily CAPILLA,STERINE.

Capillasterinae 1909. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus COMATELLA.

Comatella 1908. A. H. Crark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 52,
part 2, p. 207 (Actinometra nigra P. H. Carpenter, isss).

COMATELLA NIGRA.

Actinometra nigru 1870. W. B. CARPENTER, Proc. Roy. Soc., vol. 24, p. 451
(nomen nudum).— 1870. P. H. CARPENTER, Journ. Anat. and Physiol., vol.
10, p. 583 (nomen nudum).— 1884. voN GRrAFF, “ Challenger” Reports, vol.
10, Zoology, pp. 16, 20 (nomen nudum).— 1884. P. H CARPENTER, “ Chal-
lenger” Reports, vol. 11, Zoology, p. 90 (nomen nudum).—1S8S. P. H.
CARPENTER, “ Challenger” Reports, vol. 26, Zoology, p. 304.

Comalida nigra 1877. voN GRAFF, Das Genus Myzostoma, pp. 17, 23, 72, 79

(nomen nudum).

Comatella nigra, 1908. A. H. CLARK, Smiths. Miscell. Coli (Quarterly Issue), vol. 52,
part 2, p. 208.
Locavrvity.—Southern portion oj Malacca Strait.—One specimen, resembling

others from the Philippine Islands.
OTHER REcCORDs.— Ternate, Moluccas ; Bohol ; Philippine Islands.
DEPTH.— Littoral, and down to 5S fathoms.

COMATELLA STELLIGERA.

Actinometra tenax 1874. LUTKEN, Cat. Mus. Godeffr., vol. 5, p. 190 (nomen
nudum).

Actinometra stelligera 1880. P. H. CARPENTER, Journ. Linn. Soc. (Zo6l.), 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. lviii, 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 188S. BELL,P. Z. S., 1888, p. 359 (footnote) (nomen nudum).—
1889. P. H CARPENTER, Journ. Linn. Soc. (Zoiil.), vol. 21, p. 312, pi. xxi,
figs. (5— 10.

Antedon bassett-smithi 1894. BEeLL, P. Z. S., 1894, p. 399, pi. 24.

Actinometra maculata 1894. BEeLL, P. Z. S., 1894, p. 39(5.

Comatella stelligera 1908. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 207.

LocALiTiES.—Padair, Mergui Archipelago.—One specimen with thirty-four
arms, agreeing with the type of Actinometra notata, which was found at King
Island in the Mergui Archipelago.

?India.—A beautiful specimen with thirty-one arms Ilo mm long, and cirri
25 mm. long ; four interior and seven exterior 111lii’ series are present.

OTHER REcCORDs.—Samoa; Fiji; Ovalan; 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 3(5 (? 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 Comatella stelligera.

COMATELLA MACULATA.

Actinometra fusca 1877. LUTKEN, Mus. Godeffr. Cat.,, vol. 5, p. 100 (nomen
nudum).— 1888. P. H. CARPENTER, "Challenger” Reports, vol 26, Zoology
p- 300 (nomea andina).

Actinometra maculata 1888. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 307. pi. v, figs. 1, a-d\ pi. lv, fig. 2.

Actinometra simplex 1894. BeLL, P. Z. S., 1894, p. 39(5.

Actinometra sp. 1898. BELL, P. Z. S., 1898, p. 84l).

Comatella maculata 1909 A. H. CrLark, Vidensk. Medd. fra den naturhist.
Forening i Kéhenhavn, 1909, p. 138.—1911. Proc. U. S. Nat. Mus., vol. 40,

p. 10.
Actinometra multiradiata 1909. BEeLL, Trans. Linn. Soc. (Zool) (2), vol 13,
part 1, p. 20.

HaBiTAT.—Port Denison and Bowen, Queensland; Prince of Wales Channel;
Parry’s Shoal: New Caledonia; Rnk and Mortlock Island, Carolines; Macclesfield
Bank; Rotuma; west Java; west reef of Ilulule, Maldive Archipelago ; Salomon ;
Coin Peros.

D epTH.—Littoral, and down to 13 fathoms.

REMARrRkS.—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.

?Actinometra difficilis 1S8S. P. H. CArRPENTER, “ Challenger” Reports,
vol. 26, Zoology, p. 93, pi. lii, fig. 2.

I Actinometra pulchella (part; 1888. P. H. Carpenter, “ Challenger”
Reports, vol. 26, Zoology, p. 304, pi. lii, fig. 2.

Comatula paucicirra 190S. A. H. CLAark, Proc. U.S. Nat. Mus., vol. 34, p. 317.

DEscripTioON.—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
again 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; radiais 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 radiais, the sides of
adjacent IRrt 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
them (and similarly between the 1I1Br series), but it does not extend dorsally
beyond their ventral edge. IIBr series 2 (eight are present and two absent in
the type), the I1IBr, 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 110
larger than the other interpalmar areas. Two of the ambulacral grooves divide
at the mouth, as in Decametrocrinus, but in one of these the two branches join
again just before brandling to the arms, forming a sort of perisomic island.

P[ long and slender, slightly stouter basally than 12, 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; P2
similar, but shorter, about 11 mm. long; P3 similar, but shorter, 8 mm. long,
with twenty-six segments ; its comb is similar to that of P, and P2; P+ and
P6 similar to P3; P, similar to P6, with a similar comb, but stouter basally and
bearing a small gonad 011 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 slightly brownish.

H ABITAT.— Southern Japan. ? Ki Islands.

D EPTH.— 95-10G (?140) fathoms.

REMARKS.—In my paper on the crinoid fauna of Japan I listed the type
specimen of this species as Comatula paucicirra (i.e., rotalaria); exactly the same
mistake was made by Carpenter when he described his Actinometra notata in the

3

“ Paucicirra group,” in spite of the fact that it was the same thing as his earlier
Act. stelligera.

Species of the genus Comatella always possess cirri, and the outer cirrus
segments always have dorsal processes; the multibrachiatc species of Comatula
rarely possess cirri except when very small; if they clo, the outer segments are
always perfectly smooth dorsally, without a trace of dorsal processes.

Carpenter depended upon the suppo-ed 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 ossicles of the division series in
the species of Comatella though never psendosyzygies, arc often so close as to be
distinguishable externally.

Genus CAPILLASTER.

Capillaster 1909. A. H. Crark. Proc. Biol. Soc. Washington, vol. 22, p. 87
(Actinometra sentosa P. H. Carpenter, 1888).

CAPILLASTER MACROBRACHIUS.

Actinometra macrobrachius 1890. H artlaub, Nachr. Ges. Gottingen, Mai 1S90,
p. 186.— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 101.

Actinometra monobrachium 1891. M inchin, Zoological Record for 1891, Echino-
dernis, 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 Capillaster.

CAPILLASTER SENTOSA.

Comatula multiradiata (part) 1816. LamaArck, Hist. nat. des animaux sans ver-
tebres, vol. 2, p. 533.

Comatula (Alecto) multiradiata (part) 1849. J. MULLER, Abhandl. d. k. preuss.
Akad. d. Wiss. (1847), p. 261.

Actinometra sentosa 1888. P. H. CArRPENTER, ‘mChallenger” Reports, vol. 26
Zoology, p. 325, pi. Ixvi, figs. 4-6.

LocALITIES.—East of the Terribles; 13 fathoms.—One rather small, though
apparently mature, specimen.

Off Colombo Light. Hou se ; 26| fathoms.—F our medium-sized and small examples,
each with about sixty-five arms.

Off the north-eastern coast of C'ei/lon (8° 51' 30" N. lat., 81° 11' 52" E. long.);
28 fathoms.—Two rather small specimens.

OTHER REcOrRDS.—Philippine Islands; Cebu; Moluccas; Banda; Sunda
Islands; 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 specimen
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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ficially, Capillaster sentosa might much more readily be mistaken for Comatella

nigra than for any other species of Capillaster.

CAPILLASTER MARIZE.

?Actinometra fimbriata (part) 1891. HArTLAUB, Nova Acta Aead. German.,
vol. 58, No. 1, p. 102.

Comatula maria' 1907. A. H. Crark, Proc. U. S. Nat. Mus., vol. 33, p. 153.
LocarLiTy.—Andaman Islands.—One broken medium-sized specimen with

twelve arms ; the eirri are 28-35, 25 mm. long ; the two IIBr series are 4 (3-4).
OTHER RECORDS.—Southern Japan ; Ruk, Caroline Islands.

D EPTH.— Littoral, and down to 59 fathoms.

CAPILLASTER MULTIRADIATA.

Stella Chinensis periegens 1714. PETIVER, Gazophylaeiuru, vol. 1, pi. iv, fig. fi

’I{puTKzi&thlKVz"ituz’ 1733, Linck, De Stellis Marinis, p. 53.

Triscedecacnimos 1760. ScuuLzE, Betrachtung der versteinerten Seesterne, p. 17.

Asterias pectinata (part) 1758. LiNN#zuUs, Syst. Nat., ed. x. p. 663 (reference to
PETIVER).

Asterias multiradiata 1758. LINNZuUs. Syst. Nat., ed. x, p. 663 (type specimen,
but not references cited).

Comatula fimbriata 1816. L AMARCK, Hist. nat. des animaux sans vertébres, vol. 2,
p. 535.

Comatula brevicirra (part) TROSCHEL, MS.

Comatula, (Alecto) fimbriata 1849. J. MULLER, Abhandl. d. k. preuss. Akad. d.
Wiss., 1847, p. 258.

Actinometra gracilis 1874. Liitken, Mus. Godeffr. Cat., vol. 5, p. 190.

Comatula (Actinometra) borneensis 1S75. GruBE, Jahresber. selfi. Ges. vaterl.
Cultur, 1875, p. 75.

Actinometra, coppingeri 1884. BELL, Report Zodl. Coll. H.M.S. “ Alert,” p. 168,
pi. xvi, fig. B.—188S. P. H. CArPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 320, pi. Ix, figs. 1, 2.

Actinometra fimbriata litus,, P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 317, pi. Ixii, figs. 2-4.

Actinometra stewarti 1888. P. H. CArRPENTER, “ 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, Sei. Trans. Roy. Dublin Soe. (2), vol. 3,
p. 645.—1888. BELL, P. Z. S., 1888, p. 384.—1894. TuuURrRsTON, Madras
Government Muséum Bulletin, No. 1, p. 28.

Actinometra multifida BrRiT. Mus., MS.

Antedon anceps BRIT. MuUs., MS.
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Capillaster multiradiata 1909. A. H. CLark, Vidensk. Medd. fra den naturhist.

Forening i Kébenhavn, 1909, p. 134.

LocavciTies.—Of Colombo Light House, Ceylon ; 204 fathoms.—Two specimens ;
one of these has eighteen arms about 90 mm. long, gradually increasing in
diaineter 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 ofS 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 arms 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.

Of3 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 Andaman Island (11° 49' 30" N. lat., 92° 55' 00" E. long.) ; 55
fathoms; bottom, sand and stones.—Four specimens, two with eleven, one with
twelve, and one with thirteen arms.

Eight miles west of Interview Island, Andamans ; 45 fathoms.—One specimen
with eleven arms 85 mm. long.

OTHER REcCORDs—“ Indian Seas”; “ Australia ” ; 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, Carolines; Kagoshima, Japan; southern Japan ; St. Mathias Island.
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DEPTH.—Littoral, and down to 160 fathoms.

R EMARKS.—The occurrence of this species at depths of 100 and Itio fathoms
in tlie East Indian archipelago is a fact of very great interest, and it is to he
regretted that the 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 Antedon bifida on the Rockall Bank below loo 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 Capillaster
muniradiata could be shown to have been obtained close to islands which can he
proved geologically to have subsided, then a great degree of probability would he
conferred upon the supposition regarding Rockall.

Among the West Indies we meet with a somewhat similar ease ; Tropiometra
picta and Nemaster tinenta are common littoral species along the Brazilian coast
but both in the West Indies inhabit water 150 fathoms or more in depth. lhave
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 which, on account, of the
peculiar larval conditions pertaining to the crinoicls (as we understand them),
would be exceedingly slow.

Any theory of land subsidence based upon Capillaster multiradiata, however,
would have to he supported by especially strong proof, for the suh-familv
Capillasterinae to which this species belongs has, when compared with the other
sub-families 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 littoral or sub-littoral, will prove to have a bathymetric range of an extent
hitherto entirely unsuspected.

CAPILLASTER MULTIRADIATA var. COCCODISTOMA.

Comatula coccodistoma 1INI>2. DUJARDIN and HUPE, Hist. nat. des Zoophytes.
Echinodermes, p. 20S (nomen nudum).

Actinometra coccodistoma 18S3. I'. H. CArRPENTER, I". Z. S., ISS2, p. 717 (nomen
nudum)— ISX8. “*Challenger” Reports, vol. 26, Zoology, p. 320 (nomen
audum).

Capillaster multiradiata var. carciniistoma JDIM. A. H. CLark, Proc. U. S. Nat.
Mus., vol. 40, p. 16.

HABITAT—Madagascar.

DEPTH.— Littoral, and down to 30 meters.
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Genus COMISSIA.

Comissia 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 501 (Cloniissia
lutkeni, sp. nov.).

COMISSIA PEREGRINA.

Actinometra peregrina 189-1. BeLL, P. Z. S., 1891, p. 102.

HaBiTaT.—Macclesfield Bank.

Depth.—55-60 fathoms.

REMARKS.— The cirri are X 1I, 25-30 (usually nearer the latter), 20 mm. long ;
the fifth is a transition segment.

The month and the anal tube are equally excentric.

The ten arms are 120 mm. long, resembling those of Comissia lutkeni ;
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 C. [utkeni, but is readily distinguished

by the more numerous cirrus segments.

COMISSIA DUMETUM.

Comissia dumetum 1910. A. H. CLARK, Proc. U. S. Nat Mus , vol. 39, p. 531.

HABITAT.—Philippine Islands.
DEPTH.— 58 fathoms.

COMISSIA LUTKENIL
Comissia lutkeni 1909. A. H CrLark, 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. CrLark, Proc. U. S. Nat. Mus., vol. 39,
p. 534.
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H aBiTAT.—Philippine Islands.

DEPTH.— 58 fathoms.
COMISSIA IGNOTA.

Comissia ignota 191o. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 40, p. 17.

HABITAT.— Amirante Islands (north-cast of Madagascar).

DeEpTH.—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, 14-16 (usually 16), 14 mm. long; the eighth is a transition seg-
ment; the longer proximal 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 90 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 lutkeni; the brachials overlap rather strongly.
The 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, CHapwick, in HERDMAN, Report Ceylon Pearl
Oyster Fisheries, part 2, Supplementary Report xi, p. 158 (part), plate, figs.
11, 14.

Air. 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 COMACTINIIN £ .
Comactiniinw 1909. A. H. CLARK, Proe. Biol. Soe. Washington, vol. 22, p. 175.

Genus COMATULA.

(‘ornatula 1si6. Lamarck, Hist. nat. des animaux sans vertébres, vol. 2, p. 530
(Comatula solaris, sp. nov.).
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COMATULA ROTALARIA.

Comatula rotalaria 1816. Lamarck, Hist. nat. des animaux sans vertébres,

vol. 2, p. 534.

Actinometra jukesii 1879. P. H. CARPENTER, Proc. Roy. Soc., vol. 28, p. 390.
Actinometra paucicirra 1884. BELL, Rep. Zool. Coll. HM.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.

HasitaT.— Northern and north-western Awustralia, Reef of Atagor; Ani
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.

H ABITAT.— Holothuria Bank, north-western Australia ; Baudin Island.

DEPTH.— 38 fathoms.
COMATULA BRACHIOLATA.

Comatula brachiolata 1816. LamMArck, Hist. nat. des animaux sans vertébres,
vol. 2, p. 535.
Alecto rosea 1841. J. MULLER, Archiv fiir Naturgesch., 1841, i, p. 143.

HABITAT.—Southern coast of Australia.

Remarks.—I have examined the types both of Lamarck’s Comatula 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 1816. L amMaRrcCk, Hist. nat. des animaux sans vertébres, vol.
2, p. 533.

Actinometra imperialis 1841. J. MULLER, Archiv fiir Naturgesch., 1841, i,
p. 140.
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Comatula (Actinometra ?) hamata 1860. H erklots, Bijdragen tot de Dierkunde,
Vol. 9, 1. lo, pi. ix.

Actinometra albonotata 1882. BeLrL, P. Z. S., 1882, p. 535.

Actinometra robusta (* Liitken, MS.”) 1882. P. H. CarRPENTER, Journ. Linn.
Soc. (Zodol.), vol. 16, p. 517.

Actinometra intermedia 1884. BELL, Rep. Zodl. Coli. HM.S. “ Alert,” p. 166,
pi. xvi, figs A, B.

Actinometra strota 1SS4. B ELL, Rep. Zool. Coli. HM.S. “ Alert,” p. 167.

H aBiTAT.—Northern Australia, and northward to Singapore, the Philippine
Islands, Cape Bantano, .lava ; the Moluccas, Billiton, the China Sea, and Hong
Kong.

DepTH.—Littoral, and dovii to 12 fathoms.

Remarks.—The specimens of Comatula solaris from Singapore and Hong
Kong which 1examined at the Hamburg Museum resemble the slender form of
Comatula pectinata, found in the same localities, except for the mueh greater size
and the larger number of eirrus segments (21). They have not the broadly ex-
panded arms and stout cirri of the Australian form (the robusta 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 arras of white. The Hong
Kong specimen has three cirri and the Singapore specimen tivo, and two stumps.
In both the eentrodorsal 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. LINNAUS, Syst. Nat., ed. x, p. 663 (type specimen, but
not references cited).

Comatula cumingii 1849. T. MULLER, Abhandl. d. k. prenss. Akad. d. Wiss.,
1847, p. 255.

Actinometra affinis (Litken, MS.) 1882. P. H. CArRPENTER, Journ. Linn. Soc
(Zob6l.), vol. 16, p. 517.

!Actinometra purpurea 1884. BELL, Rep. Zool. Coli. HALS. “ Alert,” p. 170.

Actinometra brachiolata 1801. H arTLAUB, Nova Acta Acad. Oerman., vol. 58,
No. 1, p. 107.

Actinometra parvicirra (Part) 1804. Berr, P. Z. S., 1804, p. 304.

Actinometra echinoptera B rit. Mus., MS.

(‘ornatula rosulans BRIT. Mus., MS.

LocALITIES.— “ [ndia."”"— One small specimen.

Malay Archipelago.—One fine specimen with ten arms 150 mm. long and
cirri XI, 15-14, 10 mm. long. The arms are slightly swollen in the proximal
portion.
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Malay Archipelai/o ; 1(10 fathoms.— One specimen with ten ai ms 90 mm. long,
rather strongly swollen basally.

Southern portion of the Straits of Malacca.—Two specimens ; the larger has
the cirri 1> 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 Secas”; “ 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.

D ertu.—Littoral, and down to 160 fathoms.

REMARKS.— A critical examination of the type of Miiller’s (‘ornatula cumiu-
i/ii, preserved in the Museum fiir Naturkunde at Berlin, has shown that it is
nothing more than a small and immature specimen of Comatula 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. MULLER, Archiv fiir Naturgesch., 1843, i, p. 132.
Comatula purpurea 1910. A. H. Crark, Proc. Biol. Soc. Washington, vol. 23,

pp. 95-98, fig. p. 97.

H aBiTaT.—Dundas Strait, north-western Australia : Northern Australia
Port Molle 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.

DEescrIpTION.—Centrodorsal rounded pentagonal, flush with, or very slightly
raised above, the dorsal surface of the radiais, without cirri.

Radiais short, trapezoidal, four or live times as broad as long; IBr, and
IBiq united by pseudosyzygy,l the pseudosyzygial pair being about twice as
hoard as long; IBr, almost entirely, or quite, united laterally; IBr, free laterally

Ten arms 50 mm. to 65 mm. long, resembling, with the pinnules, those or
C. pectinata.

The colour in spirits is white or light purple.

1 ¢f. Proc. Biol. Soc. Washington, vol. 22, p. 172.
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LocaviTies.— Andaman Islands ; 00 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.

Fig. 2.—Comatula micraster.

Dorsal view, showing one ray in detail and the remainder in outline.

Tico miles off Cheat West Torres Island.—Three tvpieal specimens.

ITest of South, Andaman Island (11° 49' 30* N. lat., 92° 55' 00" E. long.) ; 55
fathoms : bottom, sand and stones.—Six specimens.

REmMAarRks.— The very small size of this species, together with the presence of
only ten arms and the absence of cirri, make it a very 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 four of the arms are supplied with ambulacra.

Genus COMINIA.

Cominia 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 197 Coman-
thus decameros, A. H. Clark, 1908).

COMINIA DECAMEROS.

Comanthus decameros 1908. A. H. CLArk, Proc. Biol. Soe Washington, vol. 21,
p. 221.

Cominia decameros 1909. A. H. cLark, Vidensk. Medd. fra den natnrhist. Foren-
ing i Koébeiihavn, 1909, p. 150.
HABITAT.— Off the Goto Islands, near Nagasaki, Japan.

DEPTH.— 170 fathoms.

Subfamily COMASTERINAE.

Comasterina 1909. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22, p. 175.

Genus COMASTER.

Comaster 1836. L. Acassiz, Mém. de soc. de sei. nat. de Neuchatel, vol. 1, p. 193
(Comatula multiradiata Lamarck (=Alecto multifida J. Miiller,
1841) ).

Phanogenia 1866. Loven, Ofversigt k. Vetensk.-Akad. Fiirhandl., 1866, No. 9,

p. 231 (Phanogenia typica, sp. nov.).

COMASTER TYPICA.

Phanogenia typica 1866. Loven, Ofversigt k. Vetensk.-Akad. Forhandl., 1866,
No. 9, p. 231, fig. p. 220 a-h.

Actinometra stellata 1874. Liitken, Mus. Godeffr. Cat., vol. 5, p. 190 (»omen
nudum).— 1879. P. H. CarrENTER, Proc. Roy. Soc., vol. 28, p. 390.

Actinometra multifida 1884. B ell, Rep. Zodl. Coli. HM.S. “ Alert,” p. 169 (part).

Actinometra variabilis (part) 1884. B ell, Rep. Zodl. Coli. HM.S. ““Alert,” p.
169.

Comaster typica 1908. A. H. CLark, Proc. U. S. Nat. Mus., vol. 33, p. 686.
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; Thursday Island ;

Percy Island ; Port Walcott and Port Headland, Western Australia.
DepTH.—Littoral, and down to 50 fathoms.
REMARrRKS.—The specimen in the Leyden Museum examined by Carpenter
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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

Actinometra stellula (part) LUTKEN, MS.

Actinometra gracilis 1X90. HarTLaUB, Nachr. Ges. Gottingen, Alai 1S0)0. p. IST.—
Isitl. Nova Acta Acad. German., vol. 58, No. 1. p. Ill, pi. v, fig. 55.

Actinometra triilist jelata B ell, MS.

Actinometra sp. 1894. BELL, B. Z. S., 1X94, p. 102.

Actinometra typica 1899. BEeLL, Willey's Zoological Results, part ii, p. 134
1902. In GarbpINER. Fauna and Geography of the Maldive and Laccadive
Archipelagoes, vol. 1, part 3. p. 225.

Antedon indica 1902. BELL, in GARDINER, Fauna and Geography of the Maldive
and Laccadive Archipelagoes, vol. 1, part 3. p. 221.

Comaster gracilis 190S. A. H. CLark, Proc. U. S. Nat. Mus., vol. 33, p. 08G.

LocALiTY.—Port Blair, Andaman. Islands— One small specimen, resembling
others at hand from Singapore and the Philippine Islands.

OTHER RECORDS.— Pulo Edam. China Sea; Singapore; Philippine Islands;
Cebu; Macclesfield Bank; Fiji; Blanche Bay, New Britain; Hulule, Maldives.

DepTH.— Littoral, and down to 30 fathoms.

COMASTER FRUTICOSUS.

('(imaster fruticosus 1910. A. IL CLark, Proc. U. S. Nat. Mus., vol. 39, p. 532.
H ABITAT.— Philippine Islands.

DEPTH,— 58 fathoms.
COMASTER MULTIFIDA.

('umatilla multiradiata 1s1G. LAMARCK. Hist. nat. des animaux sans vertébres,
vol 2, p. 533.

Alecto multifida 1K41. .1. MULLER, Archiv fiir Naturgesch., 1841, i. p. 147 (based
upon one of Lamarck's specimens).

Adinonatra variabilis 18,84. BELL, Rep. Zool. Coll. HALS. ‘'Alert.” p. 1(59, pi
xvii, figs. B. B«

Comaster carpenteri 190S. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 33, p. 0Xo.

HaBiTAT.—Northern Australia ; Thursday Island.

DEPTH.—Littoral, and down to 3s fathoms.

REMARKS— An examination of the type of this species, preserved in the
Paris Museum, and of the types of Actinometra variabilis in the British Museum,
shows that they are in reality representatives of the same species.

Professor Déderlein in his paper upon a collection of comatulids from Am-

boina and Thursday Island has confused this species with Comanthina belli ; in
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his figim-s of specimens supposedly of that species fig. 4 obviously represents

Comaster multifida.

COMASTER TAVIANA, sp. nov.

D escripTioN.— Centrodorsal discoidal, broad, the polar area flat, 5 min. in
diameter ; cirrus sockets arranged in a single eroivded, somewhat irregular,
marginal row.

Cirri XN-XX11. Hi-1S, moderate!}' slender, 13 mm. to 15 mm. long; first
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 surfaee 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, tin’s production rapidly becoming more
sharply rounded, anil soon /*-shaped, the segments at the same time becoming
distally more carinate dorsally, 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 adeona’:
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 but becoming
more slender distally, moderately curved.

Ends of the basal rays visible as small tubercles in the angles of the calyx ;
radiais only slightly visible in the angles of the calyx, over the ends of the basal
ravs; I Hr, 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+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 brachia! similar, but slightly larger; third and fourth (syzygial
pair) not quite so long as broad ; next two braehials 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 oecur between the third and fourth brachials, again
usually between the thirteenth and fourteenth, and distally at intervals of four
(more rarely five) oblique museular articulations.

Disk covered ivith rather coarse papilla! ; 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 eut 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, Avith six or seven
teeth Avhieh 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 ; P25 mm. long, with twenty segments, resembling Pt
but Aveaker and more slender ; P3 3‘5S mm. long Avith fifteen segments, resembling
I', ; P+ and follow ing pinnules stouter than the preceding, 6 mm. long, Avith
about tiventy segments, the first two short, the remainder squarish, beeoming
longer than broad distally; the distal ends of the segments are spinous and
strongly 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, Avith about tAventy segments, the first two short, the third longer than
broad, the remainder elongated, Avith slightly expanded ends, beeoming 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 yelloAv, the skeleton yelloAvish Avhitec.

HaBITAT.— Philippine Islands (Taivi Taivi group).

DEPTH.— 49 fathoms.

COMASTER MULTIBIiACHIATA.

Actinometra novir-gninem 187!). P. H. CARPENTER, Proc. Roy. Soc., vol. 28,
p. 386.

Actinometra multibrachiata 18SS. P. H. CARPENTER, ‘‘Challenger” Reports,
vol. 26. Zoology, p. 299, pi. lvi, figs. 3, 4.

Actinometra regalis 1894. REEL, P. Z. S., 1894, p. 396 (part).

Comaster multibrachiata 1908. A. H. Clark, Proc. U. S. Nat. Mus., Ami, 33,
p. 686.
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Locality.—Andaman Islands.—One rather small example with about one
hundred and sixty arms 00 mm. long. It agrees with specimens at hand from
the Philippine Islands.

OTHER R EcOorRDs.—Banda, Moluccas; Philippine Islands ; Macclesfield Bank.

DEPTH.— 17— 30 fathoms.

COMASTER DELICATA.

Phanogenia delicata 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. *193.

H abitat.—Philippine Islands.
DErTH.—49 fathoms.

COMASTER NOVAGUINEAE.

Alecto nove-guineee 1S41. J. M iiller, Archiv fiir Naturgesch., 1841, i, p. 146.
Comaster novee-guinee 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 686.
Actinometra regalis 1894. B ell, P. Z. S., 1894, p. 396.

H ABITAT.—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 fypica 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 almostentirely lacks the
rough and spinous character of the Philippine specimens which heretofore 1 had
regarded as representing true novceguineie. 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. lv, fig. L
Actinometra parvicirra (part) 1888. P.H.Carpenter, “ Challenger” Reports, vol.
26, Zoology, p. 338.— 1894. BeLL, P. Z. S., 1894, p. 396.
Antedon brevicirra 1894. Bell, P. Z. S., 1894, p. 400.
(momaster distincta 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 686.
H abitat.—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 Comaster

distincta; the two species have also been confused by Professor Bell; an
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examination of the type of Bell’s “ Antedon brevicirra ” shows that it is the same

thing as Carpenter's Actinometra distincta.

COMASTER PARVUS.

Comaster jtarrus 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 144

Description.— Cirri XIII--XVII], lo-1l, s nun. long, arranged in a single
or partially double row on a rather thick discoidal centrodorsal.

Fig. 3.— Comaster 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; radiais projecting slightly beyond the edge of the centrodorsal; IBr,
very short and band-like just in contact basally but widely diverging so thai
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; 11IBr 2 (1+ 2); 1VBr 2 (1+ 2), developed interiorly in reference to

the TIBr series, but seldom present.
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Forty arms 60 mm. to 70 nini, 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 ¢ dish
naked.

The colour in spirits is yellowish brown.

LocaLity.—Andaman Islands.—Twelve specimens.

DEPTH.— 53 fathoms.

COMASTER SERRATA.

Comatula serrata 1907. A. H. CLArk, Proc. U. S. Nat. Mns., 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. 306.

HABITAT.—Southern part of the Sea of Japan ; Southern Japan.

Depth.— 55-95 fathoms.

REMARKS.—The small comasterids in the Alan Owston collection which I
originally determined as Comanthus parvicirra 1 find on re-examination to belong
to this species.

COMASTER MINIMA.

Phanogenia minima 1909. A. H. C lark, Proc. U. S. Nat. Mus., vol. 36, p. 392.

H aBITAT.—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. 3x7
(preoccupied).

Comanthus 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 220
(Comanthus intricata, sp. nov.).—Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 203.— 1909. Vidensk. Medd. fra den naturhist. Forening i
Kobenhavn, 1909, p. 141.

Subgenus Comantheria.
Comantheria 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i
Kobenhavn, 1909, p. 142 (Antedon briareus Bell, 1884).
COMANTHERIA POLYCNEMIS.

Comanthus polycnemis 1910. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 396.

Habitat.—Philippine Islands.
DEPTH.— 18-2S fathoms.
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COMANTHERIA ALTERNANS.

Actinometra alternans 1SS1. P. H. CARPENTER, Notes from the Leyden Museum,
vol. 3, p. -OS.

HABITAT.— Port Molle, Queensland; Philippine Islands.

D EPTH.— Littoral, and down to 2S fathoms.

REMARKS.—The type at Leyden has about ninety arms ; the division series
are regularly alternating, the IIBr series being t (3+4), the IIIBr 2, the IVBr
4 (3+4), the VBr 2, etc.; there are almost no exceptions to this regular alterna-
tion. The centrodorsal is in shape like an I7i;»;/asteria, not yet having become
stellate.

COMANTHERIA BRIAREUS.

Antedon briareus 1884. BEeLL, Rep. Zodl. Coll. HALS. “ Alert,” p. 163,pl.xiv.

Actinometra divaricata 1sss. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 332, pi. Ixiii, figs. fi-S.

Actinometra duplex BRIT. MUS., MS.

Actinometra parvicirra BRIT. Mus., MS.—1894. BeLL, P. Z. S., 1894, p. 394.

Actinometra typica BRIT. Mus., MS.

HABITAT.—Port Denison, Queensland; Port Waleott, 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 1sss. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, pp. 330, 333.
HaABITAT.— Philippine Islands.

COMANTHERIA GRANDICALYX.

Ictinometra grandicalyx 1882. P. H. Carpenter, Journ. Linn. Soc. (Zodl.), vol.

16, p. 52(1.

H aBiTAT.— 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 25
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 cariuation 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
border.

COMANTHERIA IMBRICATA.

Comaster imbricata 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.

Subgenns Comanthina.

Comanthina 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i
Kébenhavn, 1909, p. 142 (Aetinomerta 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 Awustralia; Mermaidsk, Port Hedland and Shark Bay, western
Australia.

DEpTH.—Littoral, and down to 65 fathoms.

Rem arks.—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. 21U.
Actinometra multifida (part) 1884. Bell, Report Zodl. Coli. HM.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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Actinometra nobilis 18SS. T. H. Carpenter, “ Challenger” Reports, vol. 26,

Zoology, j). 330, pi. Ixv.

Actinometra dissimilis 1SSS. P. H. Carpenter, “ Challenger” Reports, vol. 26,

Zoology, p. 337.

Actinometra regalis 1SSS. P. H. Carpenter, “ Challenger” Reports, vol. 26,

Zoology, p. 347, pi. Ixviii.— 1891. H artlaub, Nova Acta Acad. German.,

vol. 58, No. 1, p. 99.

Actinometra parvicirra (part) 1891. H artlaub, Nova Acta Acad. German., vol

58, No. 1, p. 90.

Actinometra I duplex 1894 B ell, P. Z. S., 1894, p. 396.
Actinometra typica 1902. Bell, in Gardiner, Fauna and Geography of the Mal-

dive and Laccadive Archipelagoes, vol. 1, part 3, p. 225.

Localities.—Off Tolu Island ; 35 fathoms.— One small specimen with about
seventy aims, 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 ITIBr 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.

Southern portion of the Malucea 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,
Hush with the surface of the radiais, and bears a single cirrus 13 nun. long with
14 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 nun. 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 sjiecies 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 schlegelii 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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first segments still remain; there are numerous obsolete cirrus sockets. Of the
I11Br 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-j-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 Actinometra duplex, which was obtained by the
“ Challenger” at Banda, proves to be only a young specimen of schlegelii.

Subgenus Comanthus.

Comanthus 1909. A. H. Clark, Vidensk. ,Medd. fra den naturhist. Forening i
Kébenhavn, 1909, p. 142 (Comanthus intricata A. H. Clark, 1909).

Specific Croup Bennettia.

Coldfassia ixyi. Norman, Ann. and Mag. Nat. Hist. (6), vol. 7, p. 387 (preoccu-
pied).

Bennettia 1909. A. H. Clark, Vidensk. Medd. fra den naturhist. Forening i
Kdbenhavn, 1909, p. 142 (Alecto bennetti J. Miiller, 1841).

COMANTHUS BENNETTI.

Comatula multiradiata (part) 1816. Lamarck, Hist. nat. des animaux sans verteb

res, vol. 2, p. 533.

('ornatula multiradiata 1832. Goldfuss, Petrefaeta Germaniz, vol. 1, p. 202,
pi. Ixi, fig. 2, as.

Alecto bennetti 1841. J. M iiller, Archiv fiir Naturgesch., 1841, i, p. 146.

Actinometra peronii 1881. P. H. Carpenter, Notes from the Leyden Museum,

vol. 3, p. 214.

Actinometra brachymera (Liitken, MS.) 1891. Hartlaub, Nova Acta Acad. Ger-

man., vol. 58, No. 1, p. 95.

Actinometra robustipinna 1S95. K ieiiler, Rev. suisse zool., vol. 3, p. 290.
Actinometra grandicalyx 1899. B ell, Willey’s Zoological Results, part 2, p. 134.
Comanthus (Comanthus) bennetti 1909. A. H. Clark, Vidensk. Medd. fra den

naturhist. Forening i Kébenhavn, 1909, p. 147.

Localities.—Table Island-, Andaman Seu ; 15-35 fathoms.—Three magnificent
specimens ; one has seventy-eight arms 160 mm. long and cirri XX, 32—35, 40
mm. to 50 mm. loiig ; 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 an interradial mouth ;

the anal tube is covered with calcareous concretions. The third specimen has
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seventy-eight arms 120 mm. long and cirri XX VII, 27—33, 33 mm. to 40 mm
long ; it is similar to the two preceding.

livery division series in all these specimens is 4 (3-(-4).

OTHER RECORDS—“ South Seas” ; “Indian Ocean” ; Port Denison,
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 brachymera" belonging to the Copenhagen Museum was at hand
for comparison with those listed above, and no differences were detected.

Professor Koehler records Actinometra robustipinna from Amboina, but his
specimen was undoubtedly an example of this species. The type of Actinometra
robustipinna, which 1 examined at Leyden, is a much mutilated example of some
species of Himerometra, possibly H. crassipinna, and is not an “ Actinometra ” at
all!

Carpenter’s Actinometra peronii, the type of which 1 also examined at

Leyden, is the same thing as Muller’s Alecto bennetti.

COMANTHUS PINGUIS.

Actinometra sp. 1006. M cClendon, Bull. American Mus. Nat. Hist., vol. 22,
p. 123.

Comanthus (Comanthus) pinguis 1000. A. H. Clark, Proc. U. S. Nat. Mus., vol.
37, p. 29.
HaABITAT.—Southern Japan.
DEPTH.—21-1:15 fathoms

COMANTHUS JAPONICA.

Alecto japonica 1841. J. M iiller, Archiv fiir Naturgesch., 1841, i, p. 145.
Actinometra sp. 1881. P. H. Carpenter, Bull. Mus. Coili]). Zodl., vol. 9, No. 16,
p. 160.
Actinometra morsei 1888. T. H. Carpenter, “ Challenger” Reports, vol. 26
Zoology, p. 346.
HABITAT.—Southern Japan.
DEPTH.— L ittoral, and down to 140 fathoms.

COMANTHUS SOLASTER.

Comatula solaster 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 153.
Comanthus (Comanthus) solaster 1009. A. H. Clark, Vidensk. Medd. fra den
naturhist. Forening i Kébenhavn, 1909, p. 147.
HaBitaT.—Southwestern Japan, and southward to Formosa (Taiwan).
DEPTH.—35— 108 fathoms.
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COMANTHUS TRICHOPTERA.

Comatula trichoptera 1849. J. MULLER, Monatsber. d. k. preuss. Akad. d. Wiss.,
1846, p. 178.
HasiTaT.—Southern coasts of Australia, and Tasmania.

D eEpTH.—Littoral, and down to 12 fathoms.

COMANTHUS WAHLBERGII.

Alecto wahlbergii 1843. .T. MuLLER, Archiv fiir Naturgesch., 1843, i, p. 131.
Comatula coccodistoma (part) 1862. Dusarpin and Hure, Hist. nat. des zoophy-
tes. Echinodermes, p. 28 (nomen nudum).
Comanthus {Bennettia) wahlbergii 1911. A. H. CrLark, Proc. U. S. Nat., Mus.,
vol. 40, p. 17.
Actinometra paucicirra BRIT. Mus., MS.
Hasitat.—South Africa, to Natal.
DeptH.—Littoral, and down to 25 fathoms.

COMANTHUS SAMOANA.

Actinometra trachygaster (part) LUTKEN, MS.
Actinometra parvicirra (part) 188S. P. H. carrenTER, “ Challenger” Reports,

vol. 26, Zoology, p. 338.

Comanthus samoana 1909. A. H. cLark, Proc. U. S. Nat. Mus., vol. 37, p. 30.

Locavities.—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 REcorps.—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 apparent” 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.

Validia 1909. A. H. crark, Vidensk. Medd. fra den naturhist. Forening i
Kébenhavn, 1909, p. 142 (Comatula rotalaria Lamarck, 1816).
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TYPE SPECIES.— Alecto parvicirra J. Miiller, 1841.

REMARKS.—The spécifié group Vania covers exactly the same ground as was
intended by the speeifie group Validia established bv myself in 1909. The type
of Validia is Comatula rotalaria Lamarck, chosen on the basis of the description
of Actinometra 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. paucicirra des-
cribed many years later ; therefore the name Validia lapses into the synonymy of
Comatula, though it will beeome available if it should ever become advisable to
separate the twenty-armed from the ten-armed speeies assigned to that genus.

COMANTHUS ANNULATA.

Actinometra gracilis (part) Liitken, MS.

Actinometra intricata (part) 1874. Liitken, Cat. Mus. Oodeffr., vol. 5, p. 190.

Actinometra annulata 1882. BEeLL, P. Z. S., 1882, p. 535, pi. xxxv.

Actinometra meyeri 1882. P. H. CARPENTER, Journ. Linn. Soe. (Zodl.), vol. 16,
p. 525.

Actinometra valida 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 314, pi. lix, fig. 3.

Actinometra, littoralis 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 346, pi. Ixvii, figs. 1, 2.

Actinometra parvicirra (part) 1SS7. BELL, Sei. Trans. Roy. Dublin Soc., (2), vol.
3, p. 645—1888. BEeLL, P. Z. S., 188S, p. 384.—1891. HaArTLAUB, Nova
Acta Acad. German., vol. 58, No. I, p. 98.—1894. BEeLL, P. Z. S.. 18%4
p. 396.—1904. Cuabpwick, in HERDMAN, Report Ceylon Pearl Oyster
Fisheries, part 2, Snpplementaiy Report xi, p. 158.—1894. THURSTON.
Madras Government Museum Bulletin, No. 1, p. 28.

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

Locavrity —Southern portion of Malacca Straits.—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 eompared. Eleven IVBr
series are present; four of the I1IBr series are 2, as are three or four of the
outer division series. One cirrus lo mm. long, slender, with 14 segments, and
three very rudimentary cirri, remain.

OTHER RECORDS.— Atjeh, Burma; Tutieorin, Madras; Banda: Cebu:
Philippine Islands; Macclesfield Bank: Sulu; Teniate; Tonga; Fiji; Solomon
Islands; Ceylon; St. Mathias Island: Friedrichwilhelmshaven, New Guinea:
Cape York ; Prince of Wales Channel ; Thursday Island : Torres Straits ; Bowen,
Queensland : northwestern Australia ; Holothuria Bank.

DEepTH.—Littoral, and down to 30 fathoms.

REMARKS.—An examination of the type of Professor Bell’s Actinometra
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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 -1 (3-(-4).

COMANTHUS PARVICIRRA.

Alecto parvicirra 1841. J. MULLER, Archiv fiir Naturgesch., 1841, i, p. 145.

Alecto timorensis 1841. J. M iiller, Archiv fiir Naturgesch., 1841, i, p. 145.

Comatula simplex 1862. D ujardin and HUPE, Hist. nat. des zoophytes. Echino
dermes, p. 208.

Comatula brevicirra 1862. DUJARDIN and HUPE, Hist. nat. des zoophytes.
Echinodermes, p. 208.

Actinometra trachygaster (part) 1869. Liitken, Cat. Mus. Giodefir., vol. 4, p. 125.

Actinometra intricata (part) 1874. Liitken, Cat. Mus. Godeffr., vol. 5, p. 190.

Comatula mertensi 1875. GrusEg, Jahresber. der schls. Gesellsch. fiir vaterland.
Cultur, 1875, p. 74.

Actinometra armata (Semper, MS.) 1S76. W. B. CARPENTER, Proc. Roy. Soc., vol.
24, p. 451.

Actinometra polymorpha 1877. P. H. CARPENTER, Journ. Linn. Soc. (Zo6l.), vol.
13, p. 440.—1879. Trans. Linn. Soc. (Zodl.), (2), vol. 2, p. 1L

Antedon mertensi 1882. BELL, P. Z. S., 1882, p. 535.

Actinometra mutabilis (Litken, MS.) 1884. voN GRrRAFF, “ Challenger’ Reports,
vol. IO, Zoology, part 27, p. 13.

Actinometra cumingii 1884. BELL, Rep. Zodl. Coll. HM.S. “ Alert,” p. 167.—
1887. BELL, Sei. Trans. Roy. Dublin Soc., (2), vol. 3, p. 645.

Actinometra annotea 1887. BELL, Sei. Trans. Roy. Dublin 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 1888. 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. 1.

Actinometra parvicirra, (part) 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 (Litken, MS.) 1891. HARTLAUB, Nova Acta Acad. German.,
vol. 85, No. 1, p. 96.

Actinometra variabilis (part) 1894. BELL, P. Z. S., 1894, p. 394.

Comatula orientalis 1907. A. H. CLark, Proc. U. S. Nat. Mus., vol. 33, p. 155.
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Comatula helianthus 1908. A. H. CLARK, Proe. U. S. Nat. Mus., vol. 34, p- 440.
Comanthus rotalaria, 1909. A. H. CLark, Smiths, Miscell. Coli. (Quarterly Issue),

vol. 52, part 2, p. ;05.

Comanthus (Comanthus) rotalaria, 1909. A. H. Crark, Vidensk. Medd. fra den

naturhist. Forening i Kébenhavn, 1909, p. 144.

Comanthus (Validia) parvicirra, 1911. A. H. CLARrKk, Proe. U. S. Nat. Mus., vol.

40, p. 18.

LocALITIES.— Girada, Baluchistan.—Two specimens ; one has twenty-five arms
00 mm. long; the other is smaller with twenty-one arms.

Galle, Ceylon.—Ten specimens; one has twenty arms 75 nini, long, one IIBr
series being absent and one HIBr 4 (3+4) series being present; one has thirty-
five arms 100 mm. long, the IlIBr 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 twentv-two arms 75 mm. long; one medium-sized
specimen with twenty arms ; one small specimen with twenty-two arms 70 mm.
long; one speeimen with twenty-one arms 75 nini. long, three IIIBr series being
present and two IIBr series absent; one speeimen with thirty-five arms; one
specimen with twenty arms GO mm. long ; one specimen with thirty-one arms
75 mm. long; and one small eighteen-armed example.

Off Table Island; 15-35 fathoms.—One speeimen with eight ITIBr 4 (3+41
series developed, and two IIBr series laeking; 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 HIBr 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; snrf line.—One speeimen with twenty-eight arms 110 mm. long.

Andamans.—Three small and medium-sized examples.

Off Cantor's Island (12° 12' N. lat., 98° 15" E. long.); 8 fathoms.—One
specimen with several IIIBr series developed.

? India.—One specimen with twenty arms 150 mm. long; the ealyx and arm
bases are no larger than in speeimens until 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
genus Comanthus. This is a variation in the direction of the permanent condi-
tion found in Uintacrinus.

OTHER RECORDS.—“ Australia” ; northwest Australia; Prinee of Wales
Channel ; Torres Straits ; Thursday Island ; Port Molle and Port Denison, Queens-
land ; Warrior Reef; Cape Bandin ; Bassett-,Smitii Bank; Fremantle, western
Australia;, Samoa; Fiji; Tonga; Vavao, Friendly Islands; Pelew Islands;
Gilbert Islands; Timor; New Caledonia; Mortloek Island, Carolines; Batjan,

1 Vidensk. Medd. fra den naturhist. Forening i Kébenhavn, Itit)!), p. 149.
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Panopé and Friedrichwilhelmshaven, New Guinea; Amboina; Lombock Strait;
Moreton Bay; Ovalao; Sandal Bay, Lifu; North Borneo; Kupang; Solor ;
Bohoi ; Ubay ; south coast of Ceram; Admiralty Islands; Moluccas; Banda;
Tongatabu Beefs; 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 Ba}": southern Japan; Seychelles; ?Red Sea; ?Madagascar ;
?Mauritius.

DEPTH.—Littoral, and down to 42 (? 55) 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

2

Hamburg Museum. [ have elsewhere suggested 1 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 Pfeffer 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. André,
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.

Zygometridae 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 211.

Genus EUDIOCRINUS.

Ophiocrinus 1SOS. Semper, Archiv fiir Naturgesch., 1808, I, p. 08 (O phiocrinus
indivisus, sp. nov. ; preoccupied by Ophiocrinus Salter, 1856).

Eudiocrinus 1882. P. H. Carpenter, Journ. Linn. Soc. (Zodl.), vol. 16, p. 4Ss
(new name for Ophiocrinus Semper, 1808, not Ophiocrinus Salter, 1850;
Ophiocrinus indivisus Semper, 1868).

EUDIOCRINUS ORNATUS.

Eudiocrinus ornatus 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p, 003.
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 Kébenhavn, 1909, p. 1-7 (footnote).
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Cirri XVIII, 17-18, 20 mm. long; first segment twice as broad as long, seeond
nearlylor quite as long as broad, third to fifth twiee 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
thbe sixth segments are very strongly “ diee-box ” shaped, with the distal edge
all around produced, except on the dorsal side ; from the seventh onward both
tbese features become less marked, and the cirrus becomes somewhat compressed

Fig. 4.—Eudiocrinus 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
half of the lateral diameter of that segment in height : terminal claw equal in
length to the penultimate segment, stout and strongly eurved.

Disk with a few rather large plates along the ambulaera, and well plated in
the anal area.

Ends of the basal rays visible as small tubereles in the angles of the 'calyx ;
radiais projecting slightly beyond the eentrodorsa-1, slightly coneave distally ;
IBr, and IBr2united by pseudosyzygy, forming an oblong pseudosyzygial pair
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from one third to one half again as broad as long, the lateral edges straight,
barely in apposition basally, 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 57> mm. long, moderately stout basally, 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 PO,
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 ; P2 similar to Pa ; P& 0 mm. long, slender, cylindrical, less stout basally
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 ; P3 similar to P& ;
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 third
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.

LoCcALITIES— Near the Andaman Islands (14° 04' 30" N. lat., 93° 51' 00" E.
long.) 41 fathoms; (Type Locality).—Six specimens.

Eight miles icest of Interview Island, Andamans; 270—45 fathoms.— One
specimen.
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EUDIOCRINUS SERRIPINNA.

Eudiocrinus serripinna 1i))()S. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 211.
Hararar.—Philippine Islands.

DEPTH.— 22 fathoms.

EUDIOCRINUS INDIVISUS.

Ophiocrinus indivisus 1SOS. SEMPER, Arehiv fiir Naturgesch., ISOS, i, p. 68.

Eudiocrinus indivisus 1SS2. P. H. CarPENTER, Journ. Linn. Soc. (Zodl.),
vol. 16, p. 495.

Eudiocrinus granulatus 1S94. BELL, P. Z. S., 1S94, p. 397, pi. xxiii.

HasiTaT—Pandanon, #near Bohol ; Philippine Islands ; Macclesfield Bank ;
Tornate.

DEPTH.— 30-5S fathoms.

REMARKS.— | have examined the type of Professor Bell’s Eudiocrinus
granulatus from the Macclesfield Bank, and I cannot see that it differs in any

way from E. indivisus.

EUDIOCRINUS VARIEGATUS.

Eudiocrinus variegatus 190S. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,
p. 278, figs. 9, 10, 11.
H ABITAT.— Southern Japan.
DEPTH.— 00 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 1 mm. in
diameter ; cirrus sockets arranged in a single marginal row.

Cirri NII. 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 compressed 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.

LocaAvLitYy.—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 they
are all snbequal and about as broad as long.

Fig. S—Eudiocrinus minor.

Lateral view of the type.

Genus ZYGOMETRA.

Hyponome 1808. Lovén, Forhandl. Skand. Naturf. Christiania, vol. 10, p. lit
(Hyponome sarsii, sp. nov., a detached visceral mass, not with certainty
determinable).

Zygometra 1907. A. H. C lark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 347 (Antedon microdiscus Bell, 1884).

ZYGOMETRA MICRODISCUS.

Comatula sp. (part) 1879. P. H. CARPENTER, Trans. Linn. Soc. (Zool.), (2), vol.
2, p. 23 (footnote).
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Antedon microtiisms 18X1. BeLL, Rep. Zool. Co»ll. HM.S. “ Alert,” p. 1G3,
pi. XVv.

Antedon macronema BRIT. MUS., MS.

Zygometra microdiscus 1907. A. H. CrLark, Smiths. Miscell. Coll.. (Quarterly
Issue), vol. 50, part 3, p. 348.

HABITAT.—Northern and northwestern Australia ; Torres Strait.

DepTH.—Littoral, and down to 12 fathoms.

ZYGOMETRA MULTIRADIATA.

Comatula sp. (part) 1879. p. H. CARPENTER, Trans. Linn. Soc. (Zool.), (2), vol.
2. p. 23 (footnote).

I Hyponome sarsii 1S0S. LoVEN, Forhandl. Skand. Naturf. Christiania, vol. IO,
p. liv.

Antedon multiradiata 1888. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 90, pi. ix.

Zygometra multiradiata 1907. A. IL. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 348.

Antedon variipinna BRrit. MUs., MS.

H ABITAT-—Torres Strait; northwestern Awustralia; Albany Island; Somei-
set Passage; Holothuria Bank ; Dampier Archipelago ; Cape York.
DEPTH.— 5-9 fathoms.

ZYGOMETRA ELEGANS.

Comatula sp. (part) 1879. P. H. CARPENTER, Trans. Linn. Soc. (Zool.), (2), vol.
2, p. 23 (footnote).

Antedon elegans 1884. BELL, Rep. Zool. (‘oil. HM.S. “ Alert,” p. 162, pi. xiii,
figs. B, B«.

Antedon fluctuans 1888. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 94, pi. viii.

Zygometra elegans 1907. A. H CrLark, Smiths. Miscell. Coli. (Quarterly issue),
vol. 50, part 3, p. 348.
HaBiTAT.—Northern Snd northwestern Awustralia : Arafura Sea; Torres

Strait ; Baudin Island.
pDerTH.— Littoral, and down to 49 fathoms.

ZYGOMETRA COMATA.

Antedon comata (P. H. Carpenter, MS.) 1S87. von GRAFF, “ Challenger” Re-
ports, vol. 20, Zoology, part 61, p. 2 (nomen nudum).

Antedon elegans 1889. P. H. CARPENTER, Journ. Limi. Soc. (Zo6l.), vol. 21,
p. 305.
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Fig. 6.—Zygometra comata.
Lateral view of a typical specimen.
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Zygometra elegans (part) I0IIS. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 212.

Zygometra fluctuans 1909. A. H. CrLAaRkK, Vidensk. riedii, fra den naturhist.
Forening i K6ébenhavn, 100!), p. 151.

Zygometra comata 1910. A. H. CrLark, Memoirs of the Australian Museum.

HaBiTaT.—Singapore; Hong Kong; Mergui Archipelago ; Philippine Islands.
DepTH.— Littoral, and down to 49 fathoms.

ZYGOMETRA PRISTINA.

Zygometra pristina 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 39, p. 537.
HaBITAT— Philippine Islands.

DEPTH.— is fathoms.

Genus CATOPTOMETRA.

Catoptometra 190s. A. H. CLARK, Proe. U. S. Nat.Mus., vol. 34, p. 317 (Ante-
don hartlaubi A. H. Clark, 1907).

CATOPTOMETRA MAGNIFICA.
Oatoj>tometra magnifica 190s. A. II. Clark, Smiths. (Miscell. Coli. (Quarterly Is-
sue), vol. 52, part 2, p. 2o0s.

HABITAT.— Philippine Islands.

DEPTH.— 20 fathoms.

CATOPTOMETRA OPHIURA.

Catoptometra ophiura 1911. A. H. CLARK, Proc. U. S, Nat. Mus., vol. 39, p. 539

HABITAT.— Philippine Islands.

DEPTH.— 58 fathoms.

CATOPTOMETRA HARTLAUBI.
Antedon hartlaubi 1907. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 33, p. 72.
Catoptometra hartlaubi 1908. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 34,
p. 317.

HABITAT.—Southern .Tapan.
DEPTH.— 152-153 fathoms.

CATOPTOM ETRA RUBROFLAVA.

Antedon rubroflava 1907, A. H. CLARK. Proc. U. S. Nat. Mus., vol. 33. p. 150.
Catoptometra rubroflava 1907. A. H. CLARK, Proe. U. S. Nat. Mus., vol. 34.
p. 317.—1909. Vidensk. Medd. Ira den naturhist. Forening i Kobenhavn,
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H ABITAT.—Southern Japan.
DEPTH.— 16-100 fathoms.
CATOPTOMETRA KOEHLERI

(Antedon. rara 1907. A. H. CLark. Proc. U. S. Nat. Mus.,, vol. 33, p. 72.

Zygometra brehieri 1907. A. H. CLark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 339.

Catoptometra kahleri 190S. A. H. CLARK, Proe. U. S. Nat. Mus., vol. 34, p. 317.

HaBITAT.—Southern Japan.
DEPTH.— 63-100 fathoms.

Family HIMEROMETRIDAE.

Uimerometrmla (part) 190S. A. H. Clark, Proc. PT. S. Nat. Mus., vol. 36, p. 211.
Himerometrina®1909. A. H. Clark, Proc. Biol. Soe. Washington, vol. 22, p. 175.
Genus AMPHIMETRA.

Amphimetra 1909. A. H. Clark. Proc. Biol. Soe. Washington, vol. 22, p. 6
(Comatula iAlecto) milberti J. Miiller, 1846).

AMPHIMETRA PHILIBERTI.

(‘ornatula philiberti 1N49. J. MULLER, Abhandl. d. k. prenss. Akad. d. Wiss.,

1847, p. 259.
Amphimetra mortenseni 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36,
p. 635.

D escrirtioN.—Centrodorsal thick discoidal, the bare polar area flat, 4 mm.
or 5 mm. in diameter : cirrus sockets arranged in two closely crowded alternating
marginal rows.

Cirri XVII 1-XX, 30-42 (usually about 35), 25 mm. to 30 mm. long; first
segment short, about three times as broad as. long, seecond 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 live to seven
segments similar, the following gradually decreasing in length, in almost the
whole of the terminal half of the cirrus 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 surface 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.



ECHINODERMA OF TIIE INDIAN MUSEUM,

Fig. 7.—Amphimetra philiberti.
Lateral view of a typical specimen.

PART VII.
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Radiais concealed, or just visible beyond the eentrodorsal ; 1Hr, oblong,
very short, in close lateral apposition ; IBr2 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); illBr 4(3+ 4): division
series and first two brachials in close lateral apposition and laterally flattened,
the dorsal carination of PDonly 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 tw'o to four or five brachials beyond the first), and distally at
intervals of from two to thirteen (usually eight to twelve) oblique muscular
articulations.

PD 7 miii, 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 ecighth, and somewhat
longer than broad terminally : P, 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 eigh th or ninth, and about twice as long as broad at
the tip : Ps 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 ; P4resembling
P , but very slightly longer, and proportionately stouter and more carinate :
P5like P3; P, 10 mm. long, resembling P,, but somewhat more strongly carinate
proximally ; follow ing pinnules gradually decreasing to 7 mm. in length and
losing the Ivasal carination, then increasing to 12 mm. distally. On some arms
P6is small as described for P,,, and again P4 may also be small, while occasionally
P2and P+ are similar and Psis greatly enlarged ; sometimes PP.2, ;5 and 4 arc
as described for PPS, 4, and s. On one or more of the inner arms of caeli ray
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Psis often much larger than on the outer, while the adjacent pinnules are
reduced.

The colour in spirits is flesh 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 speeimen.

Andaman Islands.—Four specimens.

OTHER RECORDS.—Java; Kwala Cassam, Malay Peninsula.

REMARKS.— Examination of the type of Mfiller's Comatula philiberti,preserved
in the Paris Museum, lias shown me that it is the same speeies as that which
1 described, from specimens in the Indian Muséum collection, as Amphimetra
mortenseni. 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 offered of studying it.

AMPHIMETRA VARIIPINNA.

Comatula dubia 1S77. VON GRAFF, Das Ocnus Myzostoma, p. 15 (nomen nudum).

Antedon variipinna 1882. P. H. CARPENTER, Journ. Linn. Soc. (Zoél.), vol. 16,
p. 506.

Antedon crenulata 18S2. P. H. CARPENTER, Journ. Linn. Soe. (Zodl), vol. 16,
j)- 507.

Antedon decipiens 1882. BELL, P. Z. S., 1SS2, p. 534.—Rep. Zodl. Coll. HM.S.
“ Alert,” p. 159, pi. xi. figs. B, Bn.

Antedon irregularis 1882. BELL. P. Z. S., 1882, p. 534.—Rep. Zool. Coli. H.M.S.
“ Alert,” p. 161, pi. xiii, figs. A, Ada-c.

A aledon bidentata 1884. von GrafFr, ‘“Challenger ” Reports, vol. 10, Zoology,
part 27, pp. 15, 16, 17 (nomea nudum).— 1888. P. H. CcarpeEnTER, “ Chal-
lenger” Reports, vol. 26, Zoology, p. 262 (nomen nudum).

Antedon dubia 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26, Zoology,
p. 258, pi. xxxvi, figs. 1-6.

Antedon philiberti Brit. Mrs., MS.

Amphimetra variipinna 1909. A. H. CLARK, Proe. Biol. Soe. Washington, vol.
22, p. 7.

LoCALITIES.— Pocock Island ; 20 fathoms.—One specimen with twenty arms

Ilo mm. long; three IIBr series are lacking, but the deficiency is compensated

by the development of three IIIBr 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 I1IBr series are
also irregular, one being 1. one 2, and one 4 (3+4), the last two being on a single
post-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.
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OTHER REcorRDs.—Canton, China ; Borneo; Philippine Islands ; Singapore;
Arafura Sea: Aru Islands; Sunda Islands; Baudin Island; Albany Tsland :
Port Curtis; Holothuria Bank ; Torres Strait: Dundas Strait; Prince of Wales
Channel ; northwestern Australia.

DEPTH.—Littoral, and down to 61 fathoms.

AMPHIMETRA PRODUCTA.

Antedon laevissima (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 Jrroducta 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,
p. 7.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909,
p. 157.

H ABITAT.— Singapore; Fadiffolu, Maldives.

AMPHIMETRA SCHLEGELII.

Alecto schlegeli LUTKEN, MS.

Actinometra intricata BRIT. MUs., MS.

Himerometra schlegelii 1908. A. H. C 1\rk, Proc. Biol. Soc. Washington, vol. 21.
p. 223.

Amphimetra schlegelii 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22.
p. 7.—Vidensk. Medd. fra den naturhist. Forening i Kdbenhavn, 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. MULLER, Monatsber. d. k. preuss. Akad. d. Wiss.,
1846, p. 178.

Comatula laevissima (part) 187». GRUBE, Jahresber. d. schlesisch. Gesellsch. fir
vaterl. Cultur, 1875, p. 74.

Antedon laevipinna 1882. P. H. Carpenter. Journ. Linn. Soc. (Zoél.), vol. 16,
p. 502.

Amphimetra milberti 1909. A. H. CLArk, Proc. Biol. Soc. Washington, vol. 22,
p.- 7
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H ABITAT.—Canton, China; Prince of Wales Channel, Torres Strait:
Amboina: Panay; Zamboanga: Philippine Islands: Padan Bay, Mergui Arehi-
pelago : North Borneo ; Ceram ; Ceylon : Port Molle. Queensland.

DEeEpTH.— Littoral, and down to 35 (? 30 ) fathoms.

AMPHIMETRA LAEVISSIMA.

(‘ornatula laevissima 1X75. Crube, Jahresber. d. schlesisch. Gesellsch. fiir vaterl.
Cultnr., 1X75, p. 74.

HasiTaT.— North Borneo.

AMPHIMETRA MOLLERI.

Antedon laevissima (part) 1902. Bell, in Gardiner, Fauna and Geography
of the Maldive and Laccadive Archipelagoes, vol. 1, p. 224.
Antedon milberti (part) 1X91. Hartlaub, Nova Acta Acad. German., vol. 58.

No. I, p. XL
Himerometra molleri 190x. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 222.

Amphimetra molleri 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 7.—Vidensk. Medd. fra den naturhist. Forening i Kobenhavn, 1909.
p. 150.

Antedon milberti B RiT. Mus. MS.
HABITAT.—“ Indian Ocean”; “ Fast Indies’’; Maldives; Singapore;

Malacca ; Atjeh, Burma ; Java Sea.

AMPHIMETRA PARILIS.

Amphimetra ;virilis 1909. A. II. C lark, Proc. U. S. Nat. Mus., vol 37, p. 32.

H ABIiTAT.—Philippine Islands.
DEPTH.— 21 fathoms.

AMPHIMETRA DISCOIDEA.

(¢ 'ornatula carinata 1S2S-1X37. Guérin-M éneville, Iconographie du regne animal,
zoophytes, pi. i, fig. 2a.

(‘ornatula dibrachiata 1X62. Dujardin and HuPrE, Hist. nat. des zoophytes.
Echinodermes, p. 208 (nomea nudum).

(‘ornatula (Antedon) milberti var. dibrachiata P. H. CARPENTER, MS.

Antedon milberti (part) 1894. BELL, P. Z. S., 1894, p. 394.

Actinometra brachiolata BR1T. MUs., MS.

Himerometra discoidea 190S. A. H. Clark, Smiths. Miscell. Coli. (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 Kdbenhavn, 1909,
p. 157.
Amphimetra discoidea 19<i9. A. H. Clark, Proc. U.S. Nat. Mus., vol. 37,
p. 32.—Vidensk. Medd. fra den naturhist. Forening i Kébenhavn, 1909,
p. 15S.
HaBITAT.— 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 19U8. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 21,
p. 225.

Amphimetra ensiformis 1909. A. H. Clark, Proc. Biol. Soc. Washington,
vol. 22, p. 7.

Amphimetra ensifer 1909. A. H. CLarRk. Vidensk. Medd. fra den naturhist
Forening i Kébenhavn, 1909, p. 15S.

HABITAT.—Singapore.

AMPHIMETRA DENTICULATA.

Antedon denticulata 18SS. P. H. CARPENTER, “ Challenger ” Reports, vol. 26,
Zoology, p. 130, pi. xxii, figs. 1, 2.

H ABITAT.—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 1 had previously supposed.

AMPHIMETRA PINNIFORMIS.

Antedon pinniformis 1881. P. II. 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. P2 is long and stout, much larger than the small and weak P, ; P is
similar to P2 and nearly as long and stout ; the following pinnules arc small and
weak. The cirri are X II, 25 ; the dorsal spines are sharp and moderately long.
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Gcpus HIMEROMETRA.

Himerometra 1307. A. H. Clark. Smiths. Miscdl. Coli. (Quarterly Issue),
vol. 50, part :i, p. 355 (Antedon crassipinna Hartlaub, 1S'io).

HIMEROMETRA BARTSCHI.

Himerometra bartschi 1908. A. H. CLark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 212.
HaBiTAT.— Philippine Islands.
DEPTH.— 21-24 fathoms.

HIMEROMETRA MAGNIPINNA.

Himerometra muijnipinna 1908. A. H. Crark, Smiths. Miscell. Coli. (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.

Himcrumetra rubtisiipinun 1908. A. 11. CLvrk, Smiths. Miscell. Coli. (Quarterly

Issue), vol. 52, part 2, p. 213.

H aBITAT.—Philippine Islands.

DEPTH.— 9 fathoms.

REMARKS.- The entirely unexpected discovery that Carpenter’« Actinometra
robustipinna 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., 1894. p. 398.

DESCRIPTION.— Centn »dorsal as in the other species of the genus.

Cirri XXX, 2(5-34. 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 carination on the last six or seven
ending distally in a small spine.

The forty-six arms are 140 mm. long: nine of the IIBr scries are 4(34-4)
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 arc 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 proxima! half, becoming squarish toward the



A. H. CLARK : THK CRINOID.S nF THE INDIAN OCEAN. 115

tip ; tlie proximal pinnules are about 20 mm. long with from seventeen to
twenty segments.

HABITAT.—Macclesfield Bank.

DEPTH.— 1.1-36 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. .T.
Stanley 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 eirri 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 1902. BeLL, in GarDINER, Fauna and Geography of the Mal-
dive and Laceadive Archipelagoes, vol. 1, part 3, p. 221.

DEscripTION . —Centrodorsal thick discoidal, with a strongly concave dorsal
pole 4 mm. in diameter.

Cirri X X1, 25, 27, 28 and 30, 25 mm. to 30mm. 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 tuberele, 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 (34-4) : the
ITIBr series are 4 (3+4) externally, 2 internally; the IVBr series when present
are 4 3+ 4).

F,, is 18 mm. long with from 30 to 32 segments which are nearly twice
as broad as long in the proximal half, becoming squarish in the distal third
and terminall}' 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 [I. magnipinna ; 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 tlie division series (a IIIBr series) is 2 ; the division scries as in the other
are strongly convex and well separated : the proximal pinnules are exactly as in
the other, IS mm. to 21 mm. long.

HaBitaT.—Kolnmaduli, Maldives.

DEPTH.— 38 fathoms.

HIMEROMETRA CRASSIPINNA.

? Actinometra robustipinna 1SS1. P. H. Carpenter, Notes from the Leyden
Museum, vol. ,p. 201.

Antedon crassipinna  1890. Hartlaub, Nachr. Ges. Gottingen. Mai 1890,
p. isa.— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 32, pi. i, figs.
1, 5, lo.

Himerometra crassipinna 1907. A. H. Clark, Smiths. .Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 35fi—1909. Vidensk. Medd. fra den naturhist.
Forening i Kébenhavn, 1909, p. 155.

HasiTaT.—Amboina ; Singapore ; Pulan Ubin, Singapore ; ? Cochin China.
ReMarks.—The type of Actinometra robustipinna preserved at Leyden
proves to be a specimen of some species of Himerometra,and is not an “ Actino-

”»

metra ” 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 proximal
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 tilingas 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 1examined at Hamburg,
appears to belong to a different species, but no material was available for critical
comparison.

HIMEROMETRA KRAEPELINI.

Antedon kraepelini 1890. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p. 183.—
1891. Nova Acta Acad. German., vol. 58, No. I, p. 22, pi. ii, figs. 15, 21I.
Habitat.'—Akyab, Burma.

HIMEROMETRA PERSICA.

Himerometra persica 1908. A. H. CLark, Bull. Mus. Comp. Zo6l,, vol. 51, No. s,
p. 243.—Smiths. Miscell. Coli. (Quarterly Issue), vol. 52, part 2, p. 214.
HasitaT.—Philippine Islands ; Persian Gulf.

D epTH.—Littoral, and down to 2S fathoms.



A. H. CLARK : TUK CEINOIDS OP TUE INDIAN OCEAN.

HIMEROMETRA sp.

Actinometra robustipinna 18S1. P. H. Carpenter, .Votes from the Leyden
Museum, vol. 3, p. 201.

The type of Carpenter’s Actinometra robustipinna, which was brought from
the Moluccas by H. C. Macklot, proves to be a specimen of a typical species of

Himerometra, possibly I1. crassipinna.

Genus CRASPEDOMETRA.

Craspedometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 8.
(Antedon acuticirra P. H. Carpenter, 1882).

CRASPEDOMETRA ACUTICIRRA.

Antedon acuticirra 18S2. P. H. Carpenter, Journ. Linn. Soc. (Zoél.), vol. 16,
p. 509.

Antedon ludovici 1882. P. H. Carpenter, Journ. Linn. Soe. (Zoél.), vol. 16,
p. 510.

Antedon australis 1882. P. H. Carpenter, Journ. Linn. Soc. (Zoo6l.), vol. 16,
p. 510.

Antedon bipartipinna 1882. P. H. CarpeEnTER, Journ. Linn. Soc. (Zoél.), vol. 16,
p. 512.

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

Localities.—Andaman Islands.—One specimen with twentv-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 bjTregular 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 X111, 43—44, 40 mm. long.
In coloration it resembles the following.

Yé, Burma.—One especially fine speeimen 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 X If,
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 purplish.
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Fl0. s. Ci'(f*lI>ednjuchti acuticirra

(ti) Dor>,ul view of a typical specimen ; one ray is shown in detail, and the cirri on about one third
of the periphery of the centrodorsal.
(b) The proximal pinnules.
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oruErR REeEcorps.—Hong Kong ; Singapore ; Sydney, New South Wales ;
Amboina.

CRASPEDOMETRA ATER.

Craspedometra ater 1911. A. H. cLark, Froc. U. S. Nat. Mus., vol. 40, p. 21.
HABITAT.— Red Sea.

CRASPEDOMETRA MADAGASCARENSIS.

Craspedometra madagascarensis 1911. A. H. crark, Proc. U. S. Nat. Mus., vol.
40, p. 23.
H aBiTAT.—Madagascar.

CRASPEDOMETRA AMBOINZ, sp. nov.

Antedon ludovici 1891. Hartlaub, Nova Acta Acad. German., vol. 58, No. 1,
p. 29, pi. 1, figs. 7, 8.

pDescriprtioN.—Ccentrodorsal large, slightly convex, the dorsal pole often
finely pitted ; cirrus sockets arranged in two irregular rows.

Cirri about XXV, 35-40, about 35 mm. long ; none of the cirrus segments are
longer than broad ; the outer bear small dorsal tubercles, and the terminal some-
times prominent spines.

Radiais plainly visible in the angles of the calyx, or entirely concealed .
IBr, entirely united laterally; IBrz 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.

P, or PD 8 mm. or 9 mm. long ; P.zusually much longer, almost as long as
P3, 18 mm.; P+variable, but usually smaller; following pinnules decreasing in
length to P7which 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 ; Pz is composed of about
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twenty sharply carinate segments, none of which are longer than broad. PD
and Pj 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.

Rem arks.—The above description is taken from Ilartlaub’s account of the
type specimens, which were collected at Amboina by Dr. J Brock ; Hartlaub

referred them to C. acuticirra, but they evidently represent a new species.

CRASPEDOMETRA ANCEPS.

Antedon 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 1SSs. P. H. carrenTER, ©“ 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 Amphimetra variipinna and in Olhjometra serripinna.

Genus HETEROMETRA.

Heterometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 1l
(Antedon quinduplicava P. H. Carpenter, 1K8S).

HETEROMETRA NEMATODON.

Antedon nematodon 1890. H artLaus, Nachr. Ges. Gottingen, Mai 189(1, p. 185.—
Istil. Nova Acta Acad. German., vol. 58, No. 1, p. 27, pi. i, fig. 9.

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

HasiTaT..—Bowen and Port Molle, Queensland.

pepTu.—Littoral, and down to 20 fathoms.

REMARKS.— At the British Museum I found, in a large jar full of specimens
of Amphimetra discoidea (labelled Antedon milberti), a small example of this species
which had been dredged b}' the “ Alert” at Port Molle in from 12 to 20 fathoms
of water.
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HETEROMETRA REYNAUDII.

Comatula (Alecto) reynaudii 1846. J. M iiller, 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 reynaudi 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,
p. 11

Localities.—South 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. W ith
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-
ons continuation of the arms, and then supply the whole structure with soft
pinnules, we oan 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 comatulids 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 Terribles; 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 ITIBr series which, however,
is 4 (3+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.

?Arrakan CoaM.—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. Eulima 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 from Singapore, littoral (E. capil-
lastericola), and on Stenometra dorsata from 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. Dali for study in connection with the mollusca
of the‘“Albatross” 190G cruise.

OTHER RECORDS.—Ceylon; Gulf of Manaar, Pamban and Tuticorin, Ma-
dras Presidency.

DEpTH.—Littoral, and down to 7 (? 9) fathoms.

HETEROMETRA SAVIGNIIL

Comatula multiradiata 1S17. Audouin, in Savigny, Description de I’Egypte,
Echinoderines, pi. i, figs. I—(i

Comatula adeona’ 1836, DE BLAINVILLE, Manuel d’Actinologie, 1834, pi. xxvi,
figs. 1—5.

Alecto savignii 1841. J. MuvLLER, Archiv fiir Naturgesch., 1841, i, p. 144.

Heterometra savignii 1909. A. H. crark, 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 fathoms: muddy
bottom.—Seven specimens ; one has twelve arms SO mm. long and cirri X VI,
25-28, 15 nini. long; one of the two IIBr series is 2, the other 4 (3-f-4) ; another
has eleven arms 65 mm. long, the cirri being XV, 26-32, 15 nun. 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
5 (3+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+, 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.

DEscRrIPTION.—Centrodorsal discoidal, the bare polar areca flat, slightly
convex, or slightly concave, about 5 mm. in diameter ; cirrus sockets arranged
in a single more or less irregular marginal row.

Cirri XVIIT-XX 111,31 -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), the 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 radiais concealed ; IBr, very short and band
like ; IBr.2 short, almost triangular, two and one half times as broad as long ;
IIBr 4 (3-f-4), in apposition laterally, though not laterally flattened ; [IBrL en-
tirely united interiorly ; 1IIBr 2, rarely 4 (3+4) : IVBr 2, bnt 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.

PD7-5 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 ; P4similar to P, and of the same length, but the low ridge
just described may be traced to about the twelfth segment ; P39 mm. long with
nineteen segments, similar to the two preceding pinnules, but slightly less
stout; P+small, 6 rnui. 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.— Heterometra compta

(a) Lateral view of a typical specimen
(6) The proximal pinnules.
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first six segments are carinate like those of the preceding pinnules ; P6similar,
5'S 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 first 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 animai is entirely a light

yellow brown.
Locality.—Pedro Shoal (off the west coast of India).—Nine specimens.

HETEROMETRA AFFINIS.

Antedon affinis 1890. Hartlaub, 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. H artlaub, Nachr. Gee. Gottingen, Mai 1890, p. 183.—
1891. Nova Acta Acad. German., vol. 58, No. 1, p. 23, pi. i, figs. 12, 13:
pi. ii, fig. 17.

Heterometra brockii 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 11
HABITAT.— Amboina.

HETEROMETRA MARTENSI.

Antedon martensi 1890. H artlaub, Nachr. Ges. Gottingen, Mai 1890, p. 182.—
1891. Nova Acta Acad. German., vol. 58, No. 1, p. 21, pi. i, figs. 3, 0.
Heterometra martensi 1909. A. H. Clark, Vidensk. Medd. fra den naturhist.

Forening i Kobenhavn, 1909, p. 164.

HABITAT.—Singapore.
HETEROMETRA JOUBINI.
Heterometra joubini 1911. A. H. Clark, 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.

Heterometra aspera 1909. A. H. CLARK, Vidensk. Medd. fra den naturhist.
Forening i Kébenhavn, 1909, p. 162.

HABITAT.—Singapore.

HETEROMETRA SINGULARIS.

Heterometra singularis 1909. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 36,
p. 638.

DEscrIPTION.—Centrodorsal discoidal, the bare polar area flat, P5 nun. in
diameter; cirrus 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 snbterminal 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.

Radiais short, oblong, the dorsal surface 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); 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 snbequal, 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 45 mm. long, moderately stout 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 ;

Fig. il.—Heterometra singularis.

Lateral view of the type.

P* 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 ; Pg3 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 TBr
axillary PPU 2, and 3 are usually as described for PD, Pu and P2, and P4is
much smaller, as described for P3; but occasionally P2 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.

LocariTy.—Southern part of Malacca Strait.—One specimen.

OTHER REcCORD.—Singapore.

REemarks.— The specimen from Singapore which I described from the collec-
tion of the Copenhagen Museum has twelve arms 85 ram. long and cirri XV,
26-31 15 mm. to 18 mm. long.

HETEROMETRA BENGALENSIS.

Antedon bengalensis 1890. HartLaUB, Nachr. Ges. Gottingen, Mai 1890, p. 182.—
1891. INova Acta Acad. German., vol. 58, No. 1, p. 19, pi. i, fig. 2; pi. ii,
fig. 16.
Antedon anceps 1904. cuapwick, Report Pearl Oyster Fisheries Ceylon, part
2, Supplementary Report xi, p. 157.
Heterometra bengalensis 1909. A. H. cLark, Proc. Biol. Soc. Washington, vol.
22, p. 1L
LocaviTies.—South of Ceylon (6° 8'5' 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 28 cirrus segments, the other fifteen arms and 22 or 23 cirrus
segments.
OTHER REcOorDs.—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 quinduplicava 1888. P. H. carrenTER, “ Challenger” Reports, vol.
26, Zoology, p. 262, pi. iv, figs. 1a-d ; pi. xlvii, figs. 4, 5.

Heterometra quinduplicava 1909. A. H. crLark, Proc. Biol. Soc. Washington,
vol. 22, p. IL
H abitat.— Philippine Islands; Singapore.

DEPTH.— Littoral, and down to 20 fathoms.
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Family STEPHANOMETRIDAE.

Stephanometrinee 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.—Cebu, Philippines.

Genus STEPHANOMETRA.

Stephanometra 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22, p. 9
(Antedon monacantha Hartlaub, 1890).

STEPHANOxXxMETRA ECHINUS.

Himerometra echinus 1908. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 218.

Stephanometra echinus 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol.
22, p. 10.
H ABITAT.— Philippine Islands.
DEPTH.— 21 fathoms.

STEPHANOMETRA OXYACANTHA.

Antedon oxyacantha 1S90. Hartlaub, Nachr. Ges. Gottingen, Mai 1890, p.
17S.— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 55, pi. iii, figs.
35, 37.

Stephanometra oxyacantha 1909. A. H. crark, Proc. Biol. Soc. Washington,
vol. 22, p. 10.

HABITAT.— Amboina ; Solomon Islands.

STEPHANOMETRA SPINIPINNA.

Antedon spinipinna 1890. H artLaus, Nachr. Ges. Gottingen, Mai 1890, p. 179.
— 1891. Nova Acta Acad. German., vol. 58, No. 1,p. 61, pi. iv, figs. 42, 44.

Stephanometra spinipinna 1909. A. H. Crark, Proc. Biol. Soc. Washington, vol
22, p. 10.

HABITAT.—Amboina.

STEPHANOxXxMETRA SPICATA.

Antedon spicata 1881. 1. 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.

H asitat.—Banda Sea; Ugi, Solomon Islands.

REMAarRks.— The type at Leyden has the cirri X XIII, 22-25, rather slender,
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resembling those of sueli 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. P2 is the largest, with 16, 16, 17 segments; P3is similar, but not
quite so long ; P+is much shorter than P3, stiff, with eleven or twelve segments ;
P6 is slightly shorter than P4and 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 difference 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,
P, is slender and flexible, very slender distally ; P2is large and spine-like ; Pgis
spine-like, like P2, but shorter ; P4is small and weak and very short, but some-
what stiffened. P2 has twelve segments, and is nearly half again as long
as P3.

STEPHANOMETRA CORONATA.

Stephanometra coronata 1909. A. H. Ccrark, Proc. U. S. Nat. Mus., vol. 36,

p. 639.

Description.—Cirri XXII-XXII1, 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.

Radiais 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 half ; IBr2 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 IVI5r 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 arras 120 rara. long, in general resembling those

of S. tenuipinna.

Fig. 13.—Stephanometra coronata.
(a) Lateral view of the type.
(6) The proximal pinnules.
Pt 14 rara, 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 2and 3 ex-
actly like P, ; P4 10 mm. long with ten segments, resembling the preceding; P6
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, P13 being 5
min. 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.

Antedon tenuipinna 1890. H artlattb, 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.—Off 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 26£ fathoms.

STEPHANOMETRA MARGINATA.

Antedon marginata 1888. P. H. Carpenter, “Challenger” Reports, vol. 26,
Zoology, p. 230, pi. xi.
Stephanometra marginata 1909. A. H. Clark, Vidensk. Medd. fra den naturhist.
Forening i Kébenhavn, 1909, p. 169.
Habitat.—Philippine Islands ; Ceylon; Singapore; ?Suez.
DEeEpTH.—Littoral, and down to 18 (? 30) fathoms.
REMARKS~—P3, though not especially enlarged and about the length of the
succeeding pinnules, is more of the character of P.2and is somewhatstouter than
those succeeding ; it is flagellate distally. P.2is 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) 188S. Bell, P.Z.S. 1888, pp. 384, 387.—189%4.

Thurston, Madras Government Museum Bulletin, No. 1, p. 28; No. 2,

p. 114—1909. Bell, Trans. Linn. Soe. (Zool.), (2), vol. 13, part 1, p. 20.
Actinometra maculata (part) 1902. Bell, in Gardiner, Fauna and Geography

of the Maldive and Laccadive Archipelagoes, vol. 1, part 3, p. 225.
Stephanometra indica 1909. A. H. Clark, Proc. Biol. Soe. 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 1S74. Liitken, Cat. Mus. Godeffr.,, vol. 5, p. 190 (nomen
nudum) (part).— 1879. Liitken, in Carpenter, Trans. Linn. Soc.(Zodl.) (2),
vol. 2, p. 19.

Antedon palmata (part) 1S88. 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 H artlaub, MS.

Antedon spicata B rit. Mus., MS.

Antedon monacantha 1890. H artlaub, Nachr. Ges. Gottingen, Mai 1890, p.
179—1891. Nova Acta Acad. German., vol. 58, No. 1, p. 59, pi. iii, figs.
33, 38.

A ntedon flavomaculata 1894. Bell, P. Z. S., 1894, p. 400.

Himerometra acuta 1890. A. H. Clark, Bull. Mus. Comp. Zoél., vol. 51, No. 8,
p. 242.

Stephanometra monacantha. 1909. A. H. Clark, Proc. Biol. Soc. Washington,
vol. 22, p. lo.—Vidensk. Medd. fra den naturhist. Forening i Kdbenhavn,
1909, p. 168.

Localities.—Of) north-eastern Ceylon (8° 51' 30" N. lat., 81° 11' 52" E.
long); 28 fathoms.—Three small specimens ; one has thirteen arms 70 mm. long,
and P,2 10 mm. long with fifteen or sixteen segments ; another is similar, with
sixteen arms ; the third has twenty arms 50 mm. long, P2having fourteen or
fifteen segments.

Andaman Islands.—One specimen with nineteen arms 70 mm. long : P2has
eleven or twelve segments.

Port Blair, Andamans.—One specimen with thirty arms 90 mm. long; P2is
12 mm. long with twelve or thirteen segments.

OTHER RECORDS.—Torres Straits ; New Caledonia ; Fiji ; Tonga Islands ;
Mortlock Island, Carolines; Philippine Islands; Macelesfield Bank; Singapore;
Tuticorin, Madras Presidency; Nicobar Islands; Hulule, Male, Maldives; Male,
Maldives.
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DEPTH.— Littoral, and down to 21 fathoms.
REMARKS— An examination of the type of Bell’s Antedon flavomaculata
shows that it is exactly the same thing as Hartlanb’s Antedon monacantha des-

cribed four years previously.

Family PONTIOMETRIDAE.
Pontiomctrida 190ft.  A. H. Clark, Proc. Biol. »Soc. Washington, vol. 22, p. 175.

Genus PONTIOMETRA.

Pontiometra 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
p. 351 (Antedon andersoni P. H. Carpenter, 1859).

PONTIOMETRA ANDERSONIL
Antedon polypus 1579. Liitken, Cat. Mus. Godeffr., vol. 7 (nomen nudum).
Antedon sp. 18S7. Bell, P. Z. S., 1887, p. 140.
Antedon andersoni 1S8S. B ell, P. Z. S., 1S8S, p. 387 (footnote) (nometi nudum).
— 1889. P. H. Carpenter, Journ. Linn. Soc. (Zoél.), vol. 21, p. 300, pi. 26,

figs. 1-5; pi. 27, fig. 8—1891. Hartlaub, Nova Acta Acad. German.,
vol. 58, No. 1, p. 7S.

Pontiometra andersoni 1907. A. H. Crark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 354.—1909. Vidensk. Medd. fra den naturhist.
Forening i Kébenhavn, 1909, p. 105.

Locavity.—Padaw, M ergui Archipelago.—One broken specimen with about
eighty-five arms.

OTHER REcorps.—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. CrLark, Proc. U. >8 Nat. Mus., vol. 36,
p. 397.

HaBiTtaT.—Philippine Islands.
DEPTH.—23 fathoms.

Genus EPIMETRA.
Epimetra. 1911. A. H. C lark, Proc. U. S. Nat. Mus., vol. 39, p. 542 (Epimetra
nympha sp. nor.).
EPIMETRA NYMPHA.
Epimetra nympha 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 39, p. 542.

H ABITAT.— Philippine Islands.
DEPTH.— 5S fathoms.
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Family MARIAMETRIDZ.

Mariametrince 1909. A. H. CLARK, 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 1S90. Hartlatjb, Nachr, Ges. Gottingen, Mai 1S90, 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
P3nearly or quite as long as P4l 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, bnt slightly
stiffened; P2is about as stout as Px, and 2 mm. longer.

The colour in spirits is light brownish yellow.

Locality.— West of the Andamans (S° 51' 30" N, lat., 81° 11' 52" E. long.) ;

28 fathoms .— One specimen.

SELENEMETRA GRACILIPES.
Himerometra gracilipes 1908. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 219.

H aBiTAT.—Philippine islands.

DEPTH.— 28 fathoms.

SELENEMETRA VIRIDIS.
Selenemetra viridis 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 541.
H abitat.— 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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P/G. 15.—Selenemetra aram
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 XX, 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 small calcareous plates along the ambulacra and

on the anal tube, with scattering plates in the interambulacral areas ; no (dating
after the last axillary.

Radiais short, about six times as broad as long, gently convex proximalis

and correspondingly concave distally ; 1Br, short, oblong, somewhat over four

times as broad as long, in lateral apposition and slightly 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 ; radiais and portion of oentrodorsal above the proxi-
mal row of cirrus sockets evenly and thickly covered with high small tubereles
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 latera! third of the IBr, and the IBr; and of the IIBr
series, thence diminishing in width and disappearing 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, though
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 distally.

Eighteen arms (in the type) apparently 30 mm. to 35 mm. long, the propor-
tions of the brachials being approximately as in M. subcarinata.

Pj 4 mm. long, moderately stout basally but tapering rather rapidly in the
proximal half 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 ; B, 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 broad 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.

Locavity.—Tico miles off Great 1JVsi Torres Island.—One broken specimen.

MARIAMETRA VICARIA.
Antedon vicariu 1S94. B ell, P. Z. S., 1594, p. 400.
Antedon jvariispina 1S94. Bell, P. Z. S., 1594, p. 396.

D escripTioNn.—Cirri XXI11 ; 29-31 (usually 29), slender, 20 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 60 mm. long. When 11IBr series are developed
they are always external ; the ornamentation resembles that seen in Mariametram
subcarinata, and occupies exactly the same areas, but it is much more prominent
and more irregular ; instead of having a finely tubercnlated surface the sides of
the rays are converted into a sort of spongv-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.— 30-50 fathoms.

REMARKS.— hi the original description this species was referred to Carpen-
ter’s “ Spinifera group ” and compared with Ptilometra macronema, with which
it has not the remotest relation.

Another specimen of the same species (labelled “ Antedon variispina ) taken
at 50 fathoms on the Macclesfield Bank lias the cirri XX TII, 33-36, 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 radiais and a small part of the proximal
edge of the IBr,, and then extend up interrad jally. This lateral ornamentation
extends somewhat dorsalward at the articulations, running up the borders of
the segments, and may narrowly bridge over the division series at the synar-
tliry. 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.
MARIAMETRA SUBCARINATA.

Himerometra subcarinata 1908. A. H. crarxk, 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 Koébenhavn,
1909, p. 171.

HaBitaT.— Formosa (Taiwan) to southern Japan.

DEPTH.—22-59 fathoms.

Genus DICHROMETRA.

Dichrometra 1909. A. M. Crark, Proc. Biol Soc. Washington, vol. 22, p. 12
(Alecto flagellata J. Miller, 1841).

DICHROMETRA PROTECTUS.

Comatula (Alecto) palmata (part) 1849. f. MuoLLERr, Abhandl. d. k. prcuss. Akad. d.
Wiss., 1847, p. 261.

Comatula dividua 1862. DuiarpiNn and Hupé, Hist nat. des zoophytes. Echino-
dermes, p. 20S (nomen nudum).

Comatula polyactinis 1862. Dusarpin and Huei':, Hist. nat. des zoophytes.
Echinodermes, p. 29S (nomen nudum).
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Antedon protectus 1874. Lutken, Cat. Mus. Godeffr., vol. 5, p. 190 (nomen
midnm).—1s79, in P. H. carpenTER, Trans. Linn. Soc. (Zool.) (2), vol. 2,
p- 19

Antedon brevicuneata 1881. P. H. CarpreENTER, Notes from the Leyden Museum,
vol. 3, p. 187—1891. HarTLAUB, Nova Acta Acad. German., vol. 58,
No. 1, p. 08, pi. 3, fig. 31 ; pi. 4, fig. 39.

Antedon protecta 1881. P. H. CarpeNTER, Notes from the Leyden Museum, vol.
3, p. 192—1SS8. P. H. carrentTEr, “ Challenger” Reports, vol. 26,
Zoology, p. 225.—1890. Hartraus, Nachr. Ges. Gottingen, Mai 1890,

p. ISO.
Antedon aquipinna 1882. P. H. CarpexTER, Journ. Linn. Soc. (Zoél.), vol. 16,
p. 504 .

Antedon imparipinna 1SS2. P. H. CarpeNTER, Journ. Linn. Soe. (Zodl.) vol. 16,
p. 505— 1891. HarTLAUB, Nova Acta Aead. German., vol. 58, No. 1, p. 03.
Antedon conjungens 1888. P. H. carpenTeEr, “ Challenger” Reports, vol. 26,

Zoology, p. 233, pi. xlv, fig. 1
Antedon palmata (part) 1S8S. Berr, 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. BerLr, Willey's Zoologica] Results, vol. 2, p. 133.

Antedon amboinensis 1890. HartLauB, Nachr. Ges. Gottingen, Mai 1890,

p. 181.

Antedon okelli 1904. cuapwick, Report Ceylon Pearl Oyster Fisheries, part 2,

Supplementary Report xi, p. 155, pi., figs. 3-5.

Dichrometra protectus 1909. A. H. cLark, Proc. Biol. Soc. Washington, vol. 22,

p. 13—Vidensk. Medd. fra den natnrhist. Forening i Kébenhavn, 1909,

p. 172.

Locavrities.—Colombo Breakwater, Ceylon.—Fourteen specimens.

Port Blair, Andaman Islands.—One fine speeimen with forty arms; the
proximal pinnules are much larger and stouter than usual.

Andaman Islands.—Twelve specimens, most of them with thirty, a few with
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 certainly be considered as representing differ-
ent species. A rather large speeimen with thirty aims 90 mm. long represents
the condition in which the eirri and lower pinnules are remarkably small and
weak, the 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.—Dichrometra protectus.

Lateral view of a specimen with well separated rays.
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FIG. 18.—Dichrometra protectus.

Lateral view of a specimen with closely appressed rays.



A. H. CLARK : THE CRINOIDS OF THE INDIAN OCEAN. 147

?India.—Five small and medium-sized specimens.

OTHER R EcorDs.—Fiji; Zamboanga; Cebu; Philippine Islands; Ovalan:
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 ; Ceylon; Red
Sea; Suez Bay; Suakim Harbour.

DepTH.— Littoral, and down to 12 (2 3(5) fathoms.

REMARKS.—An examination of the type of Carpenter’s Antedon brevicu-
neata, preserved at Leyden, of the type of his Antedon aequipinna 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 okelli was founded on small specimens of this species.

The specimen of Comatula palmata recorded by Miiller from Zamboanga, which
was collected by M. Hombron on the famous expedition of the “ Astrolabe,”
reality an example of this species, as I discovered upon examining it at the Paris

is in

Museum.
DICHROMETRA LAEVICIRRA.

Antedon laevicirra 1881. P. H. carpenTER, Notes from the Leyden Museum,

vol. 3, p. 189.

HasitaT.—Aru Islands.

REMarks.—In the type at Leyden the cirri are X X II, 24, 24, 25, 28 ; there
arc 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
dorsoventrallv 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. protectus that it would not be surprising if thej’

should turn out to be in reality the same thing.

DICHROMETRA SIMILIS.

Antedon similis 1888. P. H.carrenTER, “ Challenger ” Reports, vol. 26, Zoology,
p. 235, pi. xlvii, figs. 1-3.
Locarity.—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 similis
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 tener 1877. Lutken, Cat. Mus. Godeffr., vol. 5, p. 100 (nomen nudum).

Antedon tenera 1890. HartLaus, Nachr. Ges. Gottingen, Mai 1890, p. ISO.—
IsOI. Nova Acta Acad. German., vol. 58, No. 1, p. &1.

Antedon articulata Br1iT. Mus., MS.

Dichrometra tenera 1009. A. H. Crark, Proc. Biol. Soc. Washington, vol. 22
p. 13.

5

HaBiTAT.— Bowen, Port Denison, and Port Essington, Queensland ; north of
(‘'ape Hillsboro’; Thursday Island; Torres Strait ; Samoa: Marshall Islands.

DICHROMETRA PALMATA.

%Caput Mcdnse Cinereum 1733. Linck, De Stellis Marinis, p. 57, pi. 21, No. 33.
Comatula leucomelas 1833. Leuckarrt, Zeitsehr. fiir organ. Physik, vol 3. Heft
4, pp. 387, 390 (nomen nudum).
Alecto palmata 1841. J. MuLLer, Archiv fiir Naturgesch., iS 11, i, p. 144.
Comatula scita 1862. Dusarpin and Hupé, Hist. nat. des zoophytes. Echino-
dermes, p. 208 (nomen nudum).
Comatula palmata 1869. voN MARTENS, in VON DER DEckEN, Meise in Ost-Africa
vol. 3, p. 129.
Antedon lepida 1890. HartLaus, Nachr Ges. Gottingen, Mai 1S0(), p. 176.
Antedon palmata 1891. HartrLaub, Nova Acta Acad. German., vol. 58, No. 1,
p. 49, pi. 3, fig. 27.
Dichrometra palmata 1909. A. H. crark, Proc. Biol. Soe. Washington, vol 22
p. 13.
Locacities.— Cicada, Baluchistan.— One small speeimen.
Snod Island (12° N. lat., 9810 E, long.).—One very small speeimen with a
minute parasitic Eulima on the ventral side of one of the arms.

? Celebes.—One specimen.

OTHER REcOrRDs.—t" India”; Red Sea; Djeddah ; coral reef of Misharif
Island; between tide marks at Suez; Museat; Ceylon; Java; Singapore; Bou-
gainville Island; Tonga.

R EMARKS.— The examples listed above agree well with an example collected

«

by the German steamer Gazelle ” at Bougainville Island (north-west of the
Solomons) and identified by the late P. H. Carpenter. They were compared

directly with Professor Miiller’s types, which are in the Berlin Museum.
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DICHROMETRA KLUNZINGERI.
Antedon kinnzin/je-ri 1899. HARTLAUB, Nachr. Ges. Gottingen, Mai 1890, p. 175.
— 1891. Nova Acta Acad. German., vol. 58, No. 1, p. 46, pi. 2, figs. 22, 25.

Dichrometra hinnzingeri 1909. A. H. Crark, Proc. Biol. Soc. Washington, vol.
22, p. 13.

HaBITAT.— Koseir, Red Sea, Ras-el-Millan, Red Sea.

DICHROMETRA DODERLEINI.
Antedon doderleini 1900. pE LorioL, Rev. Suisse Zool., vol. 8, p. 93, pi. ix,
fig. 2, a-i.
HaBiTaT.— Kagoshima, Japan.
DEPTH.— ?

DICHROMETRA STYLIPER.

Antedon stylifer 1907. A. H. C lark, Proc. U. S. Nat. Mus., vol. 33, p. 149.

Habitat.—South-western Japan.
DEPTH.—84 fathoms.

DICHROMETRA DELICATISSIMA.

Antedon delicatissima 1907. A. H. CLark, Proc. U. S. Nat. Mus., vol. 32, p. 149.

HABITAT.— South-western Japan.
DEPTH.— 84 fathoms.

DICHROMETRA SUBTILIS.

Antedon subtilis 1895. H artlaub, Bull. Mus. Comp. Zodl., vol. 27, No. 4,
p. 144,

Dichrometra subtilis 1909. A. H. CLarRk, Proc. Biol. Soc. Washington, vol. 22,
p. 13.

HABITAT. Gaspard Strait, between Banka and Billiton.

I)ICHROMETRA HELIASTER.

Himerometra helianthus 1907. A. H. Crark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, ]). 356.

Himerometra heliaster 1908. A. H. Clark, Bull. Mus. Comp. Zod6l, vol. 51,
No. 8, p. 242.

Dichrometra, heliaster 1.loy. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22,
p 13.

HaBiTaT.— Marshall Islands.
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DICHROMETRA OCCULTA.
Antedon occulta 18SS. 1. H. CarRPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 236, pi. xlvii, figs. 1, 2 ; pi. xlix, figs. 3, 4.
Dichrometra occulta 1909. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22,
p. 13.
HaABITAT.— ? Fiji.
DICHROMETRA GYGES.
Antedon gyges 1884. BELL, Rep. Zool. Coll. HM.S. “ Alert,” p. 160, pi. xii,
figs. B, B a-b.
Dichrometra gyges 1909. A. H. CrLark, Proc. Biol. Soc. Washington, vol. 22,
p.- 13.

HaBITAT.—Thursday Island.
DEPTH.— 3-4 fathoms.

DICHROMETRA REGINZE.

AtUedon regine 18S4. BELL, Rep. Zool. Coli. HM.S. “ Alert,” p. 160, pi. xii,

figs. A, A a.
Dichrometra regine 1909. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22,
p. 13.

HaBiTtaT,—Port Molle, Queensland.

DEPTH.— 12-20 fathoms.

DICHROMETRA REGALIS.

Antedon regalis 1SSS. P. H. CArRPENTER, “ Challenger” Reports, vol. 26, Zoo-
logy, p. 237, pi. xlvi.

Dichtomelra regalis 1909. A H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 13.

HaBITAT.—Tonga Islands.

DICHROMETRA GRANDIS.

Himerometra grandis 190N. 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 (Clio Sen) Straits.

DEPTH.— 40 fathoms.

DICHROM ETHA FLAGELLATA.

Alecto flagellata 1841. J. MULLER, Archiv fiir N turgesch., 1841, i,p. 145.
Alecto elongata. 1841. J. MULLER, Archiv fir Naturgesch., 1841, i, p. 146.
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Antedon pulcher LUTKEN, MS.— 1891. HARTLAUB, Nova Acta Acad. German,

vol. , No. 1, p. 73.
Dichrometra flagellata 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22
p. 13.

H ABITAT.—New Guinea; Amboina; Singapore; Pulan 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 21, 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.

P, is very small and short ; P.2is large, over twice as long as P,, of the same
character as P2in D. protectus ; the component segments are slightly longer than
broad; P3is slightly longer and larger than P4; P4is about the size of P2; P6is
somewhat smaller than P4; 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 andfour 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 slightly prominent, and the basal portion of the
arms is rugose as in D. 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. P., has from twenty to twenty-two segments ; P, is small and
weak'; P2is nearly twice as long as P,, and P3is still longer. P4 is nearly as
long and large as P3, intermediate between P.2and P. ; P6is 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 bimaculata, 1881. P. H. CARPENTER, Notes from the Leyden Museum,
vol. 3, p. 186.
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Dichrometra bimaculata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,
p. 13.

Habitat.—Amboina.

DICHROMETRA ARTICULATA.

(‘ornatula (Alecto) articulata 1849. J. MULLER, Abhandl. d. k. preuss. Akad. d.

Wiss., 1847, p. 203.

Comatula pohjactinis (part) 1802. DUJARDIN and Huni, Hist. nat. des zoophytes.

Echinodermes, p. 208 (nomen nudum).

Dichrometra articulata 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 13.

HABITAT.—Moluccas; Port Molle, Queensland.

D erTH.— Littoral, and down to 20 fathoms.

Remarks —The cirri of the type, which is in the Paris Museum, are XVII,
32, 33, 34, 30, 34 mm. long; dorsal spines are developed from the eleventh or
thirteenth segment onward; these are rather short, though prominent; the
longest cirrus segments are about one third longer than broad.

There are thirty-eight arms 105 mm. long, two IlIBr series being missing ;
the division series resemble those of Selenemetra finschii, and are in elose lateral
contact by their rather broadly extended lateral edges. The radiais are barely
visible.

The proximal pinnules are remarkable for their great length, though they
are very slender and flagellate, like P, in Pontiometra andersoni.

P, is very delicate, but long, and flagellate distally ; P2is half again as long
as P, and proportionately stouter basally ; it is nearly as long as P ; Pgis the
longest pinnule on the arm, 21 mm. long, but not greatly longer than P2; it has
twenty-six segments, which become squarish 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; P6is not much more
than one half as long as P., and is much weaker; P, is smaller than P6;the
following pinnules are like P+ and are very short.

DICHROMETRA sp.

Dichrometra 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.
H aBiTaT.— Zanzibar.
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Family COLOBOMETRIDAE.

Colobometridiv. 1909. A. H. Ccrark, Proc. U. S. Nat. Mus., vol. 36, p. 640.
Vidensk. Merlei, fra den natnrhist. Forening i Kébenhavn, 1909, p. 174.

Genus CENOMETRA.

Cenometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. s
(Himerometra unicornis A. H. Clark, 190S).

CENOMETRA UNICORNIS.
Himerometra unicornis 1908. A. H. crark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 216.
Cenometra unicornis 1909. A. H. crark, Proc. P>ol. Soc. Washington, vol. 22,
p.- S.
H aBiTaT.— Philippine Islands.
DEpTH.— 12-29 fathoms.

CENOMETRA DELICATA.
Cenometra delicata 1909. A. H. cLark, Proc. U S. Nat. Alus., vol. 36, p. 39s.

H ABITAT.—Philippine Islands.
DepTH.— 1S-23 fathoms.

CENOMETRA ABBOTTI
Antedon abbotti 1907. A H. Ccrark, Proc. U. S. Nat. Alus., vol. 33, p. 14S.
Cenometra abbotti 1909. A. H. Crarxk, Proc. Biol. Soc. Washington, vol. 22,
p- &

H aBitaT.— China Sea.

CENOMETRA BELLA.
Antedon bella 1890. HARTLAUB, Nachr. Ges. Gottingen, Alai 1890, p. 174.— Isftl.
Nova Acta Acad. German., vol. 58, No. 1, p 43, pi. 2, figs. 23, 26.
Cenometra bella 1909. A. H. cLark, Proc. Biol. Soc. AVashington, vol. 22, p. 8.
HasitaT.—Noordwachter Eiland (North Watcher Island), Gnlf of Tonkin ;
Philippine Islands.
DEPTH.—Littoral, and down to 30 fathoms.

CENOMETRA BRUNNEA.
Antedon bella var. brunnea 1891. HARTLAUB, Nova Acta Acad. German., vol. 58,
No. 1, p. 44.
Cenometra brunnea 1909. A. H. crark, Proc. Biol. Soc. Washington, vol. 22,

p. 8.
HABITAT.— Amboina.
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CENOMETRA INSUETA.

Cenometra insueta 100». A. li. cLark, Proc. Biol. Soc. Washington, vol. 22,
p. 140.

DescripTioN — With the arm and pinnule structure 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.

Locarity.— Arrakan Coast, Burma.—One specimen witli twenty-eight arms,
badly broken.

CENOMETRA HERDMANI.

Antedon bella 19U4. cCuapwick, in HErpmaN, 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,

<SIWHFPE WD TOKIMVB8B88g;icH, [11, [ () {[j
b
Fig. 19.— Cenometra insueta.

(a) Lateral view of a cirrus.
(b) Dorsal view of a cirrus.

DescripTioN.—This species resembles C. wunicornis 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 P2, which is very slightly, when at all, longer than
P, ; P, 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 arms.

Locavities.—Ganjam, Coast, Madras Presidevel (Type Locality); 12 fathoms.
—Four specimens.

Ganjam Coast; 24-30 fathoms.—One specimen.

OTHER RECORD.— Ceylon.

DEPTH.— 7J-11| (? 36) fathoms.
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Fig. 20.— Cenometra herdmani.

Lateral view of the type.
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CENOMETRA CORNUTA.
Antedon sp. " near macronema” 1894. Bell, P. Z. S., 1894, p. 394.
Cenometra cornuta 1911. A. H. Clark, Memoirs of the Australian Museum.

Habitat.—Adele Island, North Australia ; north-western Australia.

CENOMETRA EMENDATRIX.

Antedon emendatrix 1892. Bell, Ann. and Mag. Nat. Hist. (6), vol. 9, p. 428
pi. xviii.

Cenometra emendatrix 1909. A. H. cLark, Proc. Biol. Soc. Washington, vol. 22,
p. S—1911. Proc. U.S. Nat. Mus., vol. 40, p. 28.

Antedon spicata?/ 1919. BELL, Trans. Linn. Soc. (Zodl.) (2), vol. 13, part 1,
p. 20.

cl

raTOTgTn7in«l=1:FsI81:IMsUI8Um.; MOKM'TTT-1 ti I m
b
Fig. 21.—Cenometra herdmani.
(a) Lateral view of a cirrus.
(b) Dorsal view of a cirrus.

HaBITAT.—.Mauritius; Seychelles.
DepTH.—Littoral, and down to 39 fathoms.

Cenus CYLLOMETRA.

Cyllometra 1907. A. H. C lark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 356 (Antedon manca P. H. Carpenter, 18SS).

CYLLOMETRA MANCA.

Antedon sp. 1881. P. II. CARPENTER, Bull. Mus. Comp. Zo6l., vol. 9, No. 4, p. 5.

Antedon manca 1888. P. 4l. CHRPENTER, “ Challenger” Reports, vol. 26, Zoo-
logy, p. 226, pi. xliv, figs. 2, 3.

Cyllometra manca 1907. A. 4l. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 357.

HasitaT.—Ki and Philippine Islands.
DEPTH.—so-140 fathoms.
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CYLLOMETRA SOLUTA.

Cyllometra soluta 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 14fi.

DescripTioN —Centrodorsal thin discoidal, the bare polar area 2 min. in

diameter.

Fig. 22.— Cyllometra soluta.
Lateral view of the type.

Cirri XVI, 21-2S, 11 mm. to 12 nini, 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, which soon transform into prominent paired
dorsal spines, becoming single median dorsal spines on the terminal five or six.

Ray and arm structure as in C. manca and C. albopurjruna.
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Fourteen to eighteen arms 55 mm. long.

ra absent; P, small and very slender, 3 mm. long, with about twelve seg-
ments; P2the 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 ; P37 mm. long, similar to P2but 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 8 mm. distally.

The colour in spirits is flesh colour, with a few narrow bands dorsally and
large blotches ventrally of purple.

Localities.—Straits of Orimtz, at the. entrance to the Persian Gulf (2fi° 22' N.
lat., 56° 10' 00" E. long.); 48-40 fathoms;, mad (Tvpe Locality).—One speci-
men with fourteen arms.

? Kurrachi.—Two specimens, one with sixteen, the other with eighteen
arms.

CYLLOMETRA ALBOPURPUREA.

Cyllometra albopurpurea 190S. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,
p. 239.

HasitatT.—Liu Kiu Islands and southern Japan.
DEPTH.—8-100 fathoms.

CYLLOMETRA DISCIFORMIS.

Antedon, disciformis 1888. P. H. carpentiEr, “ Challenge]l” Reports, vol. 26,
Zoology, p. 228, pi. iv, figs. 2 a-d ; pi. xxxix, fig, 4.
HaBsiTaT.—Philippine Islands.
DEPTH.—Littoral, and down to 58 fathoms.

CYLLOMETRA ANOMALA.

Cyllometra anomala 1908. A. H. Clark, Proe. Biol. Soe. Washington, vol. 21,
p. 225.

Hasitat.—Southern Japan.

CYLLOMETRA CLARE.

Antedon 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.

Decametra 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 31 (Antedon
informis p. H. Carpenter, 1888).
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DECAMETRA TAPROBANES.

Antedon ?laevissima (part) 1902. BeLL ,in GarpINER, Fauna and Geography of
the Maldive and Laccadive Archipelagoes, vol. 1, part 3, p. 224.

Cyllometra taprobanes 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 841.

Fig, 23.— Decametra taprobanes,.

Lateral view of the type.
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D escripTioN.—Centrodorsal thin, discoidal, the bare polar area flat, 2 nun.
to 3 mm. in diameter; eirrus sockets arranged in a single slightly irregular crowd-
ed marginal row.

Cirri XX-XXT, 25-2!), 12 mm. or 13 mm long: first segmentshort, the next
about two and one half times as broad as long, the following slowty increasing in
length to the fifth or sixth, which is twice as broad as long, and the tenth 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 sneeeeding 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 elaw slightly longer than the penultimate seg-
ment, moderately slender and moderately curved, rather more so proximally than
distally.

Radiais projecting very slightly beyond the eentrodorsal, slightly separated
distally; 1Br, oblong or slightly trapezoidal, four times as broad as long; TBr,
broadly pentagonal, twice as broad as long; synarthrial tubereles moderately
developed.

Ten arms about SO mm. long, resembling those of D. studeri; distal ends of
the brachials very slightly if at all produeed.

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 ; I 6 mm.
long, less stout than P,, but similar to it, with fourteen segments; P+ 5 min.
long, slightly less stout than P., but similar, with twelve segments; P5and
following pinnules 4 mm. long, about as stout as P+ but not stiffened, with
twelve, segments, the third squarish, the remainder longer than broad, becoming
half again as long as broad 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.

Locavities.— Off Colombo Light House, Ceylon; 20J fathoms (Type Local-
ity).—Six specimens.

South of Ceylon (6° «'5'X. lat., SI° 23' E. long.); 32 fathoms—One large

specimen.
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?India.—One specimen.

OTHER REcorRDs—Fadiffolu, Mullios, Maldives ; Mullios, Maldives.

DECAMETRA ARABICA sp. nov.

Antedon carinata B rit. 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 llo mm. long, resembling those of D. taprobanes.

P absent; P, very small and weak, rio nini, long; P2 0 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 serripinna ; 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 P5 nini, long; P6is similar,
but shorter; the following pinnules are small and weak; the distal pinnules are
9*5 mm. long.

The colour in spirits is yellow, narrowly but frequently banded with purple,
the cirri purplish ; or, blotched purple and yellow.

HABITAT.— Muscat; 1have examined sixteen specimens of this species in
the British Museum.

DECAMETRA ALAUDA.

Decametra alauda’ 1911. A. H. Clark, Proc. U.S. Nat. Mus., vol. 40, p. 33.
HaBIiTAT.— Cargados Carajos.

DEPTH.— 30 fathoms.
DECAMETRA MOLLIS.

Cyllometra mollis 1909. A. H. CLARK, Proc. Biol. Soe. Washington, vol. 22, p 76.

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 more
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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Radiais about even with the edge of the centrodorsal ; IBr, oblong, about
three times as broad as long, not in contact basally ; IBr2 pentagonal, about twice

as broad as long, the lateral edges about half as long as those of the IBr,, making

Fig. 24.— Decametra mollis.
Lateral view of the type.

with them a very obtuse angle; IBr series and lower brachials with a slightly
indicated rounded median carination.

Ten arms 65 mm. long; first two brachials 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 have 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; P3 8 nun. long, basally as stout as P, but not tapering so rapidly, and
therefore less delicate distally, with fifteen segments, the distal elongated ; P4
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 perisouie darker.

Localities.— ? Kurrachi.—The type.

KATRRACHI— Six specimens.

REMARKS.—In the British Museum 1 found six specimens of this species from
Kurrachi; the cirri are XTT-XY, 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 broad as long. P, has about thirteen segments, and resembles
P2, but is shorter 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, isaboutlike P,; P+is shorter, and P6is shorter still ; sometimes
P, is considerably shorter than P2or than P,. The arms are 85 mm. long.

DECAMETRA MODICA.
Decametra modica 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 40, p. 32.

HaBIiTAT.—Bagamoyo, German East Africa.

DECAMETRA MOBIUSI.

? Antedon laevissima (part) 1902. Bell, in GaArRDINER, Fauna and Geography of
the Maldive and Laccadive Archipelagoes, vol. 1, part 3, p. 224.
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Decametra mobiusi 1911. A. H. Clark, Proc,. U. S. Nat. Mus., vol. 40, p. 31.

H VBITAT.—M auritius; Mullios, Maldives; Fadifiolu, Maldives.

DECAMETRA TIGRINA.

Antedon tigrina 1907. A. H. CLark, Pine. U. S. Nat. Mus., vol. 33, p. 117

H ABITAT.— Southern Japan.

DECAMETRA STUDERI

Oligometra studeri 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
pp. 41, SS.

HaBITAT.—Dirk Hartog Island, Western Australia.
DEPTH.— 7 fathoms.

DE('AMETRA INFORM IS.

Antedon informis 1SSS. P. H. CARPENTER, “ Challenger” Rep >rts, vol. 26, Zoo-
logy, p. 205, pi. xxxiii, fig. 3.
HaBiTaT.—Philippine Islands; Singapore.
DEPTH.— Littoral, and down to 23 fathoms.

DECAMETRA sp.

Cyllometra sp. 1909. A. H. CLARK, Zool. Anzeiger, vol. 34, No. 11-12, p. 38S.
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 COLOBOMETRA.

Colobometra 1909. A. H. Crank, Proc. Biol. Roe. Washington, vol. 22, p. ¢
(Antedon perspinosa P. H. Carpenter, issi).

COLOBOMETHA PERSPINOSA.

Antedon perspinosa 1SSI. 1*¥ H. CARPENTER, Notes from the Levden Museum,
vol. 3. p. 17S.

Antedon insignis 18SS2. BELL, P. Z. S., 1SS2, p. 534.

Antedon loveni 1SS4. BELL, Report Zodl. Coli. HM.S. “ Alert,” p. 15s, pi. x,
figs. 1», C a-e (not A ag-e as given in the reference to the plate).

Cyllometra belli 1907. A. H CLARk, Smiths. Miscell. Coli. (Quarterly Issue), vol.

50, p. 357.
Colobometra perspinosa 1909. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22,
p. «

HaBiTaT.—Island of Johie, near New Guinea; Amboina; Port Denison,
Queensland; Port Jackson.
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R emarks.—In the type, which I examined at Leyden, the cirri are X III, 53,
55, 56, 57, 58 and 59, long, and comparatively slender, 47 mm. long, tapering
slightly in the distal half; the longer proxima] segments are slightly (about one
third) longer than broad. P, is absent. The IBr, is three times as broad as long ;
the TBrj 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 P.2, witli about fifteen segments which become squarish on the third and
distally three times as long as broad. P, is enlarged and greatly stiffened. Pgis
slightly larger than P.. but similar to it. The following pinnules to P,, or Px 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 C. vepretum ; the cirri are also less stout than those of that species.
P, is rather strongly prismatic, and the following pinnules are prismatic for a
diminishing distance basally. The arms are 140 mm. long.

Another specimen at Leyden, from Amboina, is exactly like the type; the
cirri are X 1I, 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 sharply

from C. vepretum and to place it in the diadema group of species.

COLOBOMETRA DIADEMA.

Colobometra diadema 1910. A. H. Crark, Proc. Biol. Soc. Washington, vol. 23,
p.- 7

Hasitat.— Ugi, Solomon Islands.

COLOBOMETRA VEPRETUM.

Antedon perspinosa 1X91. HartrLauB, Nova Acta Acad. German., vol. 58, No. 1,
p. 85 (part), pi. 5, fig. 54.

Colobometra vepretum 1909. A. H. crark, Vidensk. Medd. fra den natnrhist.
Forening i Kébenhavn, 1909, p. 17 1

HasitaT.—Amboina ; Singapore.

COLOBOMETRASUAVIS

Cyllometra suavis 190S. A. H. CLark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 25, part- 2, p. 220.

Colobometra suavis 1909. A. H. CLARkK, Proc. Biol. Soc. Washington, vol. 22,
p. 8.
H ABITAT.— Philippine Islands.
DEPTH.— 20-23 fathoms.
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COLOBOMETRA DISCOLOR.

Colobometra discolor 1909. A. H. cLark, 1’roc. U. S. Nat. Mus., vol. 36, p. 640.

DESCRIPTION.—Cirri XVril-XXTT, 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.

Radiais 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 ; 1Br, 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 line, 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.

P,, absent ; P, 0\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
bi'oad, and becoming squarish again in the terminal four or five; P2 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; P3 similar to P4, usually about 1 mm. shorter; P4
10 mm. long, resembling P2and Psthough not quite so stiff, with fifteeu segments ;
P5 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|3 is 7 mm. long, each
with fifteen segments; from this point the pinnules very gradually increase to lo
mm. distally, the distal pinnules being slender, comparatively little stiffened,
with from twenty to twenty-two segments which 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 eirri and proximal pinnules yellow.

Locavities.— Near Coco Island (14° 04 ' 30" N. lat., 93° 51' 00" E. long.) :
41 fathoms (Type Locality).— Four specimens.

Of3 north-eastern Ceylon (8° 51' 30" N. lat., s1° 11' 52" E. long.); 2s fathoms.
—Three specimens.
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Port Blair, Andaman Islands.—One specimen.

OTHER R EcorD.—Philippine Islands.
DEPTH.— 28-58 fathoms.

COLOBOMETRA CHADWICKI.

Antedon serripinna 1908. Chadwick, Jonrn. Linn. Soc. (Zoél.), vol. 31. p. II.
Colobometra chadwicki 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 40, p. 30,
Habitat.—Suez.

DEPTH.— lo fathoms.
Genus OLIGOMETRA.

Oligometra 1908. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 21, p. 120
(Antedon serripinna P. H. Carpenter, issi).

OLIGOMETRA GRACI1 LICIRHA.

Oligometra gracilicirra 1908. A. H. Crark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 221.

LocALITY.—Andaman Islands—Five specimens: one of these, in a fairly
good state of preservation, has arms approximately 50 mm. long, the eirri 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 eversién gradually becoming higher and narrower,
and transforming into a long spine after the seventh. The colour is white, the
1Br series and arms with a lateral purple line which fades away distallv 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 P2 has about twelve segments instead of nine.

OTHER R EcorDp.—Tawi Tawi group, Philippine Archipelago.

DEPTH.— 49 fathoms.

OLIGOMETRA GRACILICIRRA var. ORNATA.
Oligometra gracilicirra var. ornata 1911. A. H. Crark , Proc. U. S. Nat. Mus., vol.
39, p. 44,
H aBiTAT.—Philippine Islands.

DEPTH.— 44 fathoms.
OLIGOMETRA IMBRICATA.

Anted,on capilliferus var. LOUTKEN, MS.

Oligometra imbricata 1908. A. H. CLark, Proc. Biol. Soc. Washington, vol. 21
p. 228.
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Locavities.— Ganjam  Coast, Madras Prrsidenc;/; 24-30 fathoms—Two
specimens; the lower pinnules are strongly serrate.
lindia —One typical specimen.

OTHER REcorD.—?Tranquebar.

PIG. 26.—Oligometra gracilicirra.
Lateral view of a typical specimen.

OLIGOMETRA SERRIPINNA.

Antedon serripinna 1881. P. H. CarrenTER, Notes from the Leyden .Museum,
vol. 3, p. 182.—1891. HarrtLauB, Nova Acta Acad. Oerman., vol. 58
No 1, p. 82.
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Antedon cupulifera (Liitken, MS.) 1891. HaARTLaub, Nova Acta Acad. German.
vol. 58, No. 1, p. 82.

Antedon carinata 1894. BELL, P. Z. S., 1894, p. :390.

Oligometra 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 Kdbenhavn,
1909, p. 179.

Oligometra pulchella 1908. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 21,
p. 226.
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LocavriTiEs.—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 Puri (Rocky Bank); 10 fathoms.— Three specimens.

One mile east of the Terribles ; 13 fathoms.—Five specimens.

FiC. 28.—Oligometra serripinna.

Lateral view of a typical specimen.

Tiro and one half miles southeast of Santapillay liyht-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 fathoms.—Eight speci-
mens ; one of these is peculiar in having Ps similar to, and nearly as large as, PS5,

which last is somewhat smaller than usual.
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Off the Ganjam Const ; S-1fi fathoms.—Seven specimens.

A rraican Coast, Burma.—Two specimens.

Bnod Island, Mergni Archipelago  (12° N. lat., 9Sj-° E. Ions?.)—Three
specimens.

OotHeErR liepurus.—Tonga Islands; Philippine Islands; Macclesfield Bank;
Singapore; Andai, New Guinea ; Ceylon.

DepTH.— Littoral, and down to 32 (? -M) fathoms.

REMARKs.—When I was studying the erinoid collections belonging to the
Zoological Museum at Copenhagen I was unable to identify a pretty little species
of Oligometra from Singapore which was abumhntly represented therein with any
species previously known, and [ therefore described it as new under the name of
Oligometra pulchella, 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 O. serripinna, in which the
production of the distal ends of the pinnule segments is sharp. The collections
of the Indian Museum contained thirty specimens resembling my 0. pulchella
from Singapore, except that the production of the pinnule segments is sharp. 1
accordingly described the supposed new form in MS. as Oligometra concinna.
Upon reviewing the subject more carefully, Lfound that this was at best only an
average difference, and that no definite line between O. pulchella and O. concinna
could be drawn, and, further, that neither appeared to be separable from 0.
serripinna, as redescribed by Hartlaub in 1X91. It has seemed advisable there-
fore to relegate both Oligometra pulchella and Oligometra concinna to the syno-
nymy of Oligometra serripinna,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 [called pulchella-, the description
is based mainly upon an example from Puri, butis comprehensive enough to include
all the specimens except that from the Pedro Shoal, which has slightly more
numerous cirrus segments. The specimen from the Bed Sea, which I examined
in the British Museum, and which was collected by the cable repair ship
“ Electra” in 20 fathoms, represents an apparently well-marked variety which I
have called electra’, characterized by being exceptionally ornate, with extrava-
gantly developed processes on the proximal pinnules.

Oligometra concinna.—Centrodorsal thin discoidal, the bare polar area flat,
2 mm. in diameter; cirrus sockets arranged in a single closely crowded, but fairly
regular, marginal row.

Cirri rather slender, proportionately short, XII1-XVII, 19-21, Xmm. long;
first segment very short, the following slowly increasing in length to the seventh
or eighth which, with the remainder, is as long as to half again as long as broad ;
proximal segments abruptly flattened centrally ; 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 being median in posi-
tion ; distally the ridge very gradually narrows, becoming finally, on the ante-
penultimate, reduced to a sharp median tubercle; opposing 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 proximallv than
distally.

Radiais even with the edge of the centrodorsal, diverging slightly distally
JBr, short, oblong, about four times as broad as long, not united basallv; IBr,
almost triangular, the lateral edges only half as long as those of the IBy 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 fourth
braehials (syzygial pair) slightly longer interiorly than exteriorly, twice as broad
as the interior length ; next four braehials 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 braehials have rather prominently overlap-
ping finely spinous distal ends which very gradually die away in the distal third
of the arm. tiyzygies occur between the third and fourth braehials, again
between the thirteenth and fourteenth to fifteenth and sixteenth (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 50 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, the 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; Pz lo mm. to 1 mm. long, much
stouter than P, (by far the stoutest pinnule on the arm) and very stiff, tapering
gradually from the base to a delicate tip, with twenty-five segments, the first
two short, the following gradually increasing in length to the fifth which, with
the following, is about as long as broad, at the extreme tip becoming somewhat
longer; third and following segments strongly carinate, the fourth and following
bearing on their distal edges along this line of carination sharp and prominent



174 ECHINODERMA OF THE INDIAN MUSEUM, PART VII.

anteriorly direeted spines, the bases of which do not involve more than the distal
third, or at most the distal half, of the segments: similar, though smaller, spines
oecur along the inner distal edge of the pinnule; 1%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 ronnded-carinate ridge and along the ventral angles ; following
pinnules in general similar; distal overlap of the segments gradually beeoming
more uniform in height, after P7 beeoming 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 tbiekly blotched
with purple ; or, brownish yellow ; or, yellow, the rays and arm bases bordered
with purple, the pinnules, eirri, and occasional narrow bands on the arms purple;
or, violet, the cirri yellow.

The type in the Leyden Museum, from Andai, New Guinea. resembles the
specimen from Singapore which 1 described as Oligometra pulchella. The serra-
tion of the pinnules is not greatly accentuated. The purple bands on the arms

are very narrow.

OLIGOMETRA SERRIPINNA var. ELECTRE.
Oligometra serripinna var. electrce 1911. A. H. Grare, Proc. U. S. Nat. Mus.,
vol. 40, p. 51.

HaBiTaT.— Red Sea, south-east of Massawa.
DEPTH.— 20 fathoms.

OLIGOMETRA SERRIPINNA var. OCCIDENTALIS.

Oligometra serripinna var. occidentalis 1911. A. H. crarx, Proe. U. S. Nat.
Mus., vol. 40, p. 53.

HABITAT.—M auritius; Cargados Carajos.

DEPTH . —Littoral, and down to 3> fathoms.

OLIGOMETHA CARPENTERI.
Antedon carpenteri 1sS4. B ell, Report Zodl. Coli. HM.S. “ Alert, ” p. 137, pi
X, figs. A a-c.
Antedon serripinna 1894. B ell, P. Z. S., 1894, p. 394.
Antedon milberti (part) 1S94. BELL. P. Z. S., 1%94, p. 394.
Oligometra carpenteri 190S. A. H. cLark, Proe. Biol. Soc. Washington, vol. 21
p. 12«
HasiTaT.— Queensland : Prince of Wales Channel ; north-western Australia;
Baudin Island ; Holothuria Bank : Bassett-Sinith Bank.
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DEPTH.— Littoral, and down to 39 fathoms.
Remarks.— In London I was able to examine the specimens upon which the
record of Oligometra serripinna in north-western Australia was based, and I found

that they were in reality, as I had long suspected, examples of O. carpenteri.

OLIGOMETRA JAPONICA.

Antedon japonica 1890. H artraus, Nachr. Ges. Gottingen, Mai 1890, p. 172.
— 1S91. Nova Acta Acad. German., vol. 58, No. 1, p. 84, pi. 4, fig. 49.
Oligometra japonica 1908. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 21,
p. 126 (but not Proc. U. S. Nat. Mus., vol. 34, p. 308).

HasiTat.—Southern Japan ; Philippine Islands.
DEPTH.— 55-58 fathoms.

OLIGOMETRA ADEONA.

Comatula adeone 1S16. Lamarck, Hist. nat. des animaux sans vertébres, vol. 2,

p. 535.

Antedon bidens 18S4. BELL, Report Zool. Coll. H.M.S. “ Alert,” p. 158, pi. xi,
figs. A a-c.

Oligometra adeonce 1908. A. H. CLark, Proc. Bini. Soc. Washington, vol. 21,
p. 126.
HasiTaT.—“ Awustralia” ; 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 adeonce at Paris and
of Antedon bidens 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 bidens.” The only adequate figure of the

species vet published is that given by Ddoderlein.

OLIGOMETRA THETIDIS.

Oligometra thetidis 1909. H. L. Crark, Memoirs Australian Museum, iv, p. 522,
pi. xlvii, figs. 1,2,3.
HaBiTaT.—South-eastern Australia.
DEPTH.— 55-56 fathoms.

OLIGOMETRA CALEDONIA sp. nov.

DescripTioN. Cirri X1, 18-19, very short, rather stout, resembling those of
0. serripinna; first segment about twice as long as broad, the following very
gradually increasing in length so that the eleventh to the thirteenth 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 and following,
appearing as a minute spine in lateral view; the opposing spine is prominent,
median, and meet.

The ten arms, which resemble those of O. serripinna-, are S3 mm. long.

I’, 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 twenty-three
segments of which the longest are only slightly longer than broad ; P. and the
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.

HaBiTaAT.—New Caledonia; the type, which was collected bv M. Vigné in

1875, is in the Paris Museum.

Family TROPIOMETRIDAE.

Tropiometridae (part) 1908. A. H. cLark, Proc. U. S. Nat. Mus., vol. 36, p. 211.

Genus TROPIOMETRA.

Tropiometra 190?. A. H. C lark, Smiths. Miseell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 349 (Comatula carinata Lamarck, Isifi).

TROPIOMETRA AFRA.
Antedon afer LOTk EN, MS.
Antedon afra 1890. HartLaDB, Nachr. Ces. Gottingen, Alai Is90, p. 172.— 1891.
Nova Acta Acad. German., vol. 58, No. 1, p. 86, pi. 5, fig. 50.
Antedon macrodisens 1895. HARA, Zool. Mag. Tokyo, vol. 7, p. 115.
Tropiometra afra 1907. A. H. crark, Smiths. Miseell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 349.
HABITAT.—Bowen, Queensland, and north to southern .lapan.
DepTH.— Littoral, and down to 50 fathoms.

TROPIOMETRA CARINATA.

?Alecto carinata 1815. Leacwu, Zool. Miseell., vol. 2, p. 63.

Comatula carinata 1816. LAMARCK, Hist. nat. des animaux sans vertébres, vol.
2, p. 534.— 1869. von MARTENS, in von der Decken, Reise in Ost-Afrien,
vol. 3, p. 129.

Comatula bicolor 1862. DUJARDIN and Hupé, Hist. nat. des zoophytes. Eehino-
dernies, p. 208 (nomen nudum).

Actinometra solaris 1869. von M artens, in von der Decken, Reise in Ost-
Africa, vol. 3, p. 129.

Antedon carinata 1888. P. H. Carpenter, “ Challenger Reports, vol. 26,
Zoology, p. 199 (part) (but not pi. xxxiv).
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Antedon capensis 1905. BELL, Marine Investigations in South Africa, vol. 3, >
139, pi. 2.

Tropiometra carinata 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 319.—1911. Proc. U. S. Nat. Mus., vol. 40, p. 34.
Habitat.—Southern and south-eastern Africa, including Madagascar, Mauri-

tius, the Seychelles, Reunion, the Mascarme Islands, Saya de Malha, Cargados

Carajos, Farquhar Atoll, and Zanibar.

DEPTH.— Littoral, and down to 30 fathoms.

TROPIOMETRA ENCRINUS.

?Alecto carinata 1815. LEACH, Zool. Miseell., vol. , p. 63.

Comatula sp. 1817. AUDOUIN, in SAVIONY, Description de I’Egypte, p. 2<i5, pi. i.

? Antedon sp. 1877. MOSELEY, Quart. Journ. Micros, Sei., vol. 17, p. s-—1890.
MACMUNN, idem, vol. p- 55.

Alecto encrinus LuTkEN, MS.

Antedon adeonce 1887. B ell, Sei. Trans. Roy. Dublin Soc., (2), vol. 3, p. 645.

Antedon marmorata 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 202 (nomen nudum).

Tropiometra carinata (part) 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 349.—1909. Vidensk. Medd. fra den naturhist.
Forening i Kébenhavn, 1909, p. 182.

Tropiometra encrinus 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 40, p. 30.
Localities.—Galle, Ceylon.—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 XXYI-XXIX, 23-26 (usually 25), 21 mm. to 22
mm. long ; the outer segments are about twice as broad as long as in 7. 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.

Family CALOMETRID Z nov.

Tropiometridre (part) 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 211

Genus CALOMETRA.

Calometra 1907. A H. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 362 (Antedon callista A. H. Clark, 1907).
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CALOMETRA CALLISTA.

Antedon, callista 1907. A. H. CLark, Proc. U. S. Nat. Mus., vol. 33, [» 185.
Calometra callista 1907. A. H. CLark, Smiths. Miscell. Coli. (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.

Calometra discoidea 1907. A. H. Crark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 383.

HaBitaT.— Ki and Philippine Islands.
DEPTH.— 140-240 fathoms.

Genus OREOMETRA, nov.

GENOTYPE.— Oreometra mariae, sp. nov.

DiacNosis—A genus of Calometridae in which the IIBr series are 4 (3+4) ;
the eentrodorsal is thick-discoidal, with a single marginal row of cirri, whose
sockets are largely supported by the radiais; 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 MARIZE, sp. nov.

Antedon macronema BRIT. MuUs., 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 the cirrus this becomes a narrow low sharp carina-
tion, and terminally grows into a fairly prominent rounded spine. The 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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Tlie ventral view of the radial pentagon (the specimen has no disk) shows a
very broad and shallow central eavity with a small eentral plug ; the radial faees
are broad laterally but very narrow dorsoventrally, just as in Neometra multi-
color.

Radiais moderate in length, resembling those of Neometra multicolor, except
that they are not produced interradially. The dorsal surface of the radiais is
marked by a series of semicircular pits or gouges which serve to aceomodate the
dorsal part of the cirrus bases. The cirrus sockets are all partly on the eentro-
dorsal and partly on the radiais; the eentral canai, however, is always on the
eentrodorsal, though it may be only very slightly below its rim. The elements of
the IBr series are united by an exceedingly close synarthry whieb appears like a
syzygy in external view ; IBr, oblong, two and one half to three times as broad
as long; IBr, broadly pentagona], twice as broad as long ; the elements of the
IBr series arc broad, in close lateral apposition, and slightly flattened laterally,
just as in Ptilometra mUtteri; as in that species also the ossicles are very thin
dorsoventrally. The IBr, 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 tuberele in the middle of each of the two anterior edges. The IiBr, and
the first brachial have caeli a median tubercle on their anterior border: the IIBr2
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 II Br
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, «'specially at the distolateral angles; the arms do not become laterally
flattened or carinata distally.

Nacculi are abundant. The side and covering plates are highly developed.

P, about 7 mm. long, small and weak, flexible, rather strongly prismatie,
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 proximallv, 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, S mm. long with ten segments, the first short, the second
squarish, the remainder mueh elongated with slightly spinous distal ends. P
and P+equal, slightly longer than P.2 but similar to it, with twelve segments.
The first segment of P4 and sometimes also of P. has a slight rounded dorsal
carination but is not otherwise modified. I\ about as long as P4 but more
slender distally and less spinous. The following pinnules are slightly shorter
than Ib with eleven segments which have slightly prominent distal ends. All

of the pinnules are strongly prismatie. The distal pinnules are J 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.
HasitaT.— Unknown; the type is in the British Museum.

Genus NEOMETRA, nov.

GENOTYPE.— Antedon multicolor A. H. Clark, 1907.

DiaGgNosis.— A genus of Calometridae in which the 11Br series are 2; the
eentrodorsal 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 radiais 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.

Calometra spinosissima 1909. A. H. cLark, Proc. Biol. Soc. Washington, vol. 22,
p- 79 .

DescripTioN.—Centrodorsal discoidal, moderately thick, the bare polar arca
flat, 3 nun. in diameter; cirrus sockets arranged in a single crowded marginal row

Cirri XI, 12-55. moderately slender, 25 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 twiee as broad as long; at about the fifteenth a low sharp dorsal keel
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 highi}” developed along the
brachial and pinnule ambulacra.

Ends of the basal rays visible as small tubercles or small rhombie areas in
the angles of the calyx, but, not raised above the general surface of the radiais
and therefore not especially obvious; radiais short in the median line, but extend-
ing up into the angles of the ealyx 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 type) 130 mm. long, resembling in the main those of
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Fiu. 30.—Neometra spinosissima.
Lateral view of the type.
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X . 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 (syzygia! pair) slightly longer than broad to half
again as long as broad, slightly constricted centrally; next three or four braehials
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 awa}7distally. Kyzygies
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.

P, lo 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 squarish; P, somewhat longer, but stiff and spine-like with elongated
segments like P.; 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 trapezoida], 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; P4 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 pinnnles 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
pinnnles with purple, which colour also forms on the rays and division series a
more or less well defined dorsolateral line.

LOCALITY.— A ndaman Islands.—One specimen.

NEOMETRA MULTICOLOR.
Antedon discoidea (part) 190ij. McCrenpon, Bull. American Mus., vol. 22, pp.
120, 125, 12£> (not of Carpenter).
Antedon multicolor 1907. A. H. crark. Proc. U. S. Nat. Mus., vol. 33, p. 130.
Antedon thetis 1907. A. H. cLark, Proc. U. S. Nat. Mus., vol. 33, p. 151.
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Calometra multicolor 1007. A. H. CLArRK. Smiths. Misoell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 303.

HABITAT.— Southern Japan.
DEPTH.— 20-110 fathoms.

NEOMETRA ACANTHASTER.

Calometra acanthaster 100,S. A. H. CrLark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 224.

H AaBITAT.—Philippine islands.

DEPTH.— 40 fathoms.

NEOMETRA ALECTO.
Calometra alecto 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 39, p. 544.

H ABITAT.— Philippine Islands.
DEPTH.— 42-5S fathoms.

Genus GEPHYROMETRA, nov.

GENOTYPE.--.*!vtedon versicolor, A. H. Clark, 1907.

Di1agNosis.—A genus of Calometridae including species with twenty long
arms composed of from one hundred and twenty to one hundred and thirty
brachials, the 11Br series being 2; the anterior interradial processes of tile radiais
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 arc 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 pinnules.

GEPHY BOMETRA VERSICOLO 1.
Antedon versicolor 1907. A. H. CLark, Proc. U. S. Nat. Mus., vol. 33, p. 132.
Calometra versicolor 1907. A. H. CLArk, Smiths. Miscel], Coli. (Quarterly
Issue), vol. 50, part 3, p. 3G3.
HABITAT. -South-western Japan.

DEPTH. 53 fathoms.

GEPHYROMETRA PROPINQUA.
Antedon, propinqua 1907. A. H. Crark, Proc. U.S. Nat. Mus., vol. 33,
p. 133.
Calometra propinqua 1907. A. K. CLARK, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 363.
HABITAT.—South-western Japan.

DEPTH,— 95 fathoms.
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Genus PECTINOMETRA, nov.

GENOTYPE.— Antedon flavopurpurea A. H. CLark, 1907.

DiagNosis.—A genus of Calometridae in which the IIBr series are 2; the cirri
are of moderate length, about one third as long as the arms, composed of short
segments, of which the longest are rarely longer than broad; the radiais are
seldom produced interradially, rarely separating the bases of the IRr,; 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.

PECTINOMETRA MAGNIFICA.

Calometra magnifica 1909. A. H. crark, 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 which are equal
in height to about one third their diameter; opposing spine triangular, similar in
shape and size to the spine on the preceding segment, blunt, the apex terminal,
arising 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 the
angles of the calyx: radiais 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 IBr2; 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 magnifica,
Lateral view of the type.

PART VII.
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nent narrow rounded median ridge; IBr2 pentagonal, nearly or quite twice as
broad as long, the lateral edges slightly shorter than those of the IBru making
with them an obtuse angle, with a narrow rounded median ridge similar to that
on the IBr, in the proximal half; IIBr 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 braehials (syzygial pair) oblong, half again as broad
as long; next four braechials 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 braehials, 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.

PL8 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 stiff, 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; Ps 15 mm. long, similar to P.2, though
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very slightly stouter ; P+ 14 nini. long; P6 12 mm. long; P, 10 nun. long, similar to
P3, but with proportionately somewhat longer segments which in the distal por-
tion have more expanded ends; P,, has fifteen segments; P7 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 P7, 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-seventh
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 mm.
long.

The colour in spirits is white.

LocArLity.—Malay Archipelago; 160 fathoms.—One specimen.

PECTINOMETRA ELAVOPURPUR EA.

Antedon discoidea (part) 1006. MCCLENDON, Bull. American Mus., vol. 22, pp.
120, 125, 126 (not of Carpenter).

Antedon flavopurpurea 1907. A. H. Clark, Proc. U.S. Nat. Mus.,, vol. 33,
p. 134

Calometra flavopurpurea 1007. A. If. CLark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 363.
HABITAT.—Southern Japan.
DEPTH.— 85-1 lo fathoms.

PECTINOMETRA' CARDUUM.
Calometra carduum 190S. A. H CrLark, Smiths. Miseell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 222.

HABITAT — Philippine Islands.
DEPTH.—07-110 fathoms.

PECTINOMETHA SEPARATA.

Antedon separata 1007. A. H. CLArk, Proc. U. S. Nat. Mus., vol. 33, p. 133.
Calometra, separata 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 363.
HABITAT.— Southern Japan.
DEPTH.—55-106 fathoms.

Family THALASSOMETRIDAE.

Thala.ssometridu’ (part) 190S. A. II. CLark, Proe. U.S. Nat. Mus., vol. 34,
p. 211.
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Thalassometrine 1909. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22,
pp. 2, 13.

Genus PTILOMETRA.

Kallispongiu (part) 1877. Wricur, Proc. Roy. Irish Acacl. (2), vol. 2, p. 754
(Kallispongia acrheri, sp. nov.).

Ptilometra 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 358 (Comatula macronema J. Miiller, 1S46).

PTILOMETRA MULLERL

Kallispongia archeri, var. 1877. WRIGHT, Proc. Roy. Irish Acad. (2), vol. 2,
p. 754, pi. xi, 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 mulleri 1909. A. H. CLARrk, Proc. Biol. Soc. Washington, vol. 22,
p. 4l1.

Himerometra paedophora 1909. H. L. CLARK, Australian Museum (Memoir iv, p.
524, pi. xlvii, figs. 4-10 (young).
HABITAT.—South-eastern Australia.
DEPTH.— 6-48 fathoms.

PTILOMETRA MACROX ILMA.

Comatula macronema 1846. J. MULLER, Monatsber." d. k. preuss. xAkad. d. Wiss.
1846, p. 179.

Antedon wilsoni 1888. BELL, Ann. and Mag. Nat. Hist. (6), vol. 2, No. 11,
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. Coli. (Quarterly issue),
vol. 50, part 3. p. 359.

Ptilometra dorcadis 1909. A. H. crark, Proc. Biol. Soc. Washington, vol. 22,
p- 39.
HABITAT.— Western and Southern Australia from Dirk Hartog Island to

Port Phillip and Kangaroo Island.
DEPTH.— 7-28 fathoms.

Genus PTEROMETRA.

Pterometra 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22, p. 177
(Ptilometra trichopoda A. 1I. Clark, 1908).
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PTEROMETRA SPLENDIDA.
Ptilometra splendida 1909. A. H. CLARK, Proc. U.S. Nat. Mus., vol. 37, p. -.

HABITAT.— Philippine Islands.
Depth.— 37 fathoms.

PTEROMETRA TRICHOPODA.

Ptilometra trichopoda 190S. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 224.

Pterometra trichopoda 1911. A. H. Crark, Proc. U.S. Nat. Mus., vol. 39,
p. 545.
HABITAT—Philippine Islands.
Depth.— 37 to 5S fathoms.

Genus ASTEROMETRA.

Asterometra 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 355.—190,s. Bull. Mus. Comp. Zodl., vol. 51, No. S, p. 245
(Antedon macropoda A. H. Clark, 1907).

ASTEROMETRA MIRIFICA.

Antedon longicirra (part) 1893. Bell, Journ. Liun. Soc. (Zo6l.), vol. 24, p. 339.
Asterometra mirifica 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,

p. 146.

D ESCRIPTION—This is a ten-armed species, in general similar to M. cristata
and to -4. longicirra, 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 convex in a profile view so that the outline of the lower part of the
animal is indicated by a series of convex 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.—Sahul 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— Pterometra trichopoda.

Lateral view of a typical specimen.

191



192

Echinoderm a

of

Fig.

the Indian Museum,

33.—Asterometra mirifica.

Lateral view of tile type.

part

vii.



A. H. CLARK : THE CRINOIDS OP THE INDIAN OCEAN. 193

ASTEROMETRA MAGNIPEDA.

Asterometra magnipeda 1911. A. H. CrLaArk, Proe. 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.

Ptilometra pulcherrima 1909. A. H. Crark, Proe. U. S. Nat. Mus., vol. 36,
p. 400.

Asterometra pulcherrima 1911. A. H. Clark, Proe. U.S. Nat. Mus., vol. 39,
p. 547.

Locavity.—Southwest of the months of the Irrawaddy River (15° 25'N. lat.,
93° 45' E. long.); 49-40 fathoms.—One specimen, agreeing well with the tvpe,

3

and with another specimen in the “ Siboga ” collection.
OTHER REcoRrDs.— Philippine Islands.

DEPTH.— 28 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 longicirra (part) 1S93. BELL, Journ. Linn. Soc. (Zodl.), vol. 24, p. 339.
Asterometra acerba 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22, p. 147.

DEscripTION.—In general this species come« nearest to 4. anthus 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 .4. anthus.

Radiais with a moderately prominent dorsoventrally elongate median tubercle;
IBr series with a faint narrow low median carination.

Ten arms SO mm. long, slightly more slender than those of A. anthus, with
slightly longer brachials; arms strongly compressed distally as in that species :
but the overlapping spines developed on the brachiata are not nearly so long or
so stout.
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Fig. 34 —Asterometra acerba,

(a) Lateral view of the type,
(ft) The proximal pinnules.

FART VII.
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Pinnules much longer than those of 4. 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 4. anthus they do not exceed twice the
breadth ; P, is 7 mm. long with twelve segments; P, is similar, 7-5 mm. long; P3
is slightly stouter, Smm. long; P5is 9 mm. long ; the distal pinnules are 13 mm.
long.

The colour in spirits is brownish white.

LocALITY.—Sahul 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 Asterometra 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. Coli. (Quarterly Issue), vol. 50,
part 3, p. 359 (Antedon villosa A. H. Clark, 1907).

THALASSOMETRA ANNANDALEIL

Crotalometra annandalei 1909. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 36,
p. 642.

Thalassometra annandalei 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 39. p.

551.

DEscRrIPTION.—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 progrés sively
more and more carinate, so that in the terminal forty-five or fifty the dorsal sur-
face is produced into a sharp 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 ealyx ; a deep and narrow eleft is seen between the radiais and the
centrodorsal : radiais very narrow, eonvex proximally, concave distally, with a
small sharp tubercle in the median part of the proximal border; IBr, 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 ; 1IBr 4 (3-j-4), rarely 2, strongly convex dorsally, in elose lateral apposi-
tion and sharply flattened like the IBr series, the lateral edges produced and
strongly denticulate; IIBr 3-1-4 (syzygial pair) eentrally 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 seeond which is nearly
twice as large and has a rounded posterior projection ; these two brachials, like
the IBr , and i? have a slightly marked median carination; third and fourth
brachials (syzygial pair) not quite so long as broad, somewhat constricted cen-
trally ; next five or six braechials 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 they gradual!)’ become compressed and more
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sharply rounded dorsally, and in the outer half very narrow and very sharply
rounded dorsally, though not really carinata ; 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
eovercd with fine short spines which gradually become coarser after the proximal
third of the arm and tend to arrange themselves in longitndinal lines; segments
of the division series and arm bases with strongly denticulate borders. Syzygies
oceur 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.

I’'D 12 nini. long, moderately stout in the proximal half but beeoming slender
distally, with about twenty segments, all of wbieh are approximately as long as
broad and the basal two-thirds of which are strongly carinate ; P, 10 mm. long,
similar to P® , but less stout basally; P; 6 mm. long, mueli 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 twiee as
long as broad terminally. P3 similar, 6 mm. long ; P+ and following pinnules
5 mm. long with about thirteen segments, less slender distally than the preced-
ing ; the segments have slight overlapping spines developed on the distal edge
along the dorsal erest; distal pinnules 10 mm. long, rather slender, with about
twenty segments, the first short and crescentic, the seeond 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.

Locarity.—Malay Archipelago’, 30 fathoms.—Two specimens.

OTHER R ECcOorDs.—Philippine Islands.
DEPTH.— 180 to 279 fathoms.

THALASSOMETRA MAGNICIRRA.
Antedon magnicirra 1905. BEeLL, Marine Investigations in South Africa, vol. 3,
p. 141, pi. iv.
HasiTaT.—South Africa.
DEPTH.— 300-450 fathoms.

THALASSOMETRA HUSTICA.

Crotalometra rustica 1909. A. H. crark, Proe. Biol. Soc. Washington, vol. 22,
p- 80.
DESCRIPTION.— Centrodorsal apparently as in T.magnicirra, 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), 85 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; eighteenth 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 visible as prominent dorsoventralis7elongated tubcr-
eles in the angles of the calyx ; radiais 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 ; IBr2
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 IBr2 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 compressed, strongly rounded
dorsally ; first brachia] 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 sixteenth to nineteenth and
twentieth, and distally at intervals of from four to nine oblique muscular articu-
lations.

pp 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.2, 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 length but scarcely tapering at
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all until near the tip, and henee appearing somewhat stouter; they are composed
of about fourteen segments; distal pinnules moderately slender, 12 mm. long with
twenty segments, the first trapezoidal, about 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.

Locavity.— Malay Archipelago: 30 fathoms.— 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 may be made ont.

There is a possibility that this is identical with Th. magnicirra described from
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 his

«

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 (X 4) 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 Thalassometridae. Professor Bell placed the species
“ next to A. angustiradia” (= Adelometra angustiradia-, Antedonidae) 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, anti would therefore

obtain a very erroneous idea of the animal.

THALASSOMETRA SENTIFERA.
Crotalometra .sentifera 160!). A. tl c1ark, 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 than 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 aud rounded or truncated at the tip.

The colour in spirits is light yellowish brown.

Locality.—Laccadive Islands (10° 47' 45" N. lat., 72° 40' 20" E. long.;
Station No. 124); 703 fathoms ; large waterworn fragments 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. Coli. (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. C lark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 360.

Habitat.—Western Aleutian Islands, Territory of Alaska.
D epth.— 1046 fathoms.
THALASSOMETRA AGASSIZIIL

Antedon agassizii 1895. Hartlaub, Bull. Mus. Comp. Zoo!., 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 agassizii- 1007. A. H. crark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part .0, p. 3<i0.

H aBiTAT.— Galapagos Islands.
DEPTH.—327-782 fathoms.

THALASSOMETHA ATTENUATA.

Thalassometra attenuata 1909. A. H. CLARK, Proc. Biol. Soc. Washington,
vol. 22, p. 117.

DescripTioN.— Centrodorsal conical, the sides slightly convex, 3 mm. broad
at the base and 2 mm. high, the cirrus 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, 02—71, eclongated and very slender, 50 mm. long, the longest
segments being twice as long as broad or slightly longer, those after about the
twenty-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 ; radiais 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 ; IBr2triangular, twice
as broad as long, the anterior edges somewhat everted, the lateral angles more or
less produced; IfBr 4 (3-f4), developed in two out of six specimens, the lateral
edges of the component ossicles more or less produced.

Ten to thirteen arius so mm. to 90 mm. long, exceedingly slender, having in
general more the appearance of those of some slender antedonid than of those of
a thalassomctrid ; 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
interiorly 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 brachials with the dorsal surface studded with very fine
short spines or sharp tubercles which in some specimens are nearly obsolete ; at
about the end of the proximal fourth of the arm the brachials begin to
develop prominent longitudinal striations which increase in frequency and height
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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 Antedonide.

The pinnules are essentially as in the related species of the genus ; the first
three pinnules on each side (PP 1-3, a-¢) are very strongly carinate.

The colour in spirits is white, the perisome, and sometimes the IBr series and
arm bases, light brownish.

Locarity.—South of Knrrachi (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. Ccrark, Proc. U. S. Nat. Mus., vol. 33, p. 145.
Thalassometra aster 1907. A. H. crark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 360.

H ABITAT.—Southern Japan.
DepTH.—369-405 fathoms.

THALASSOMETRA HIRSUTA.

Thalassometra hirsuta 1911. A.H. crark, Proc. U. S. Nat. Mus., vol. 39, p. 552.

HaBiTaT.—Philippine Islands.
DeptH.— 117-383 fathoms.

THALASSOMETRA MARGINATA, sp. nov.

DescrirTioN.—Centrodorsal truncated conical, the sides slightly convex,
3-5 mm. broad at the base, 15 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 aud 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
eight irregular coarse dentations which have numerous fine spines at their 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 resembling 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 ; Malclive Islands ; 210 fathoms.— One
specimen, very fragmentary.

Rem arks.—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. marginata 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 pubescens 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 139.
Thalassometra pubescens 1907. A H. Clark, Smiths. Miscell. Coli. (Qnarterly
Issue), vol. 50, part 3, p. 360.
H aBiTAT.—Southern Japan.
DEPTH.— 440 fathoms.

THALASSOMETRA PERGRACILIS.

Antedon gracilis 18SS. 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. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 360.
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Locarity.—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, 4 mm. broad at the base and 3 mm. high: the
cirrus sockets are nrranged 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 month; the perisome of the arms is covered with small round concretions,
and the interbrachial perisome with large flat plates.

OTHER RECORD.— O ff the Meangis Islands.

DEPTH.— 500 fathoms.

THALASSOMETRA ECHINATA.

Antedon echinata 1SSS. P. H. carrenTER, “ Challenger” Reports, vol. 26,
Zoology, p. 119, pi. xxi, figs. 4, 5.

Thalassometra echinata 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 3tin.
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.
Thalassometra latipinna 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Tssne), vol. 50, part 3, p. 360.
HaBiTaT.—Southern Japan.
D EPTH.— 345 fathoms.

THALASSOMETRA BISPINOSA.

Antedon bispinosa 1SS8. P. H. Carpenter, “ Challenger” Reports, vol. 26, Zoo-
logy. p. 115, pi. xx, figs. 3, 4

Thalassometrambispinosa 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 360.
H aBiTaT.—Off the Crozct Islands.
DEPTTI— 1600 fathoms.

THALASSOMETRA sp.
Locarity.— Northwest of Sokotra (14° 20' N. lat. , 52° So' 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 submarino 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 Thalassometra bispinosa.

Genus CROTALOMETRA.
Crotalometra 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. 40:3 (Crota-
lometra eupedata, sp. nov.).
CROTALOMETRA EUPEDATA.

Crotalometra eupedata 1909. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 36. p. 404.
Habitat.—Philippine Islands.
DEPTH.—494 fathoms.

CROTALOMETRA PROPINQUA.

Crotalometra propinqua 1911. A. H. CLARK, Proc. U. S. Nat. Alus., vol. 39, p. 549.
HABITAT.—Philippine Islands.
DEPTH.—340 fathoms.

CROTALOAIETRA VALIDA.

Antedon valida 1SSS. P. H. CARPENTER, “ Challenger” Reports, vol. 26, Zoology
p. 104, pi. xv, figs. 5-S.
Crotalometra valida 1909. A. H. CLARK, Proc. U. S. Nat. Alus. , vol. 36, p. 404.

HABITAT.— Off the Aleangis Islands.
DEPTH.—500 fathoms.

CROTALOAIETRA INCERTA.

Antedon incerta 1SSS. P. H. CARPENTER, “ Challenger” Reports, vol. 26, Zoology,
p- 103, pi. xviii, figs. 4, 5.
Crotalometra incerta 1909. A. H. CLARK, Proc. U. S. Nat. Alus., vol. 36, p. 404.

Genus STENOMETRA.

Stenometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 14
(Antedon quinquecostata P. H. Carpenter, ISSS).

STENOAIETRA QUINQUECOSTATA.

Antedon quinquecostata 1SSS. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 215, pi. iii, figs. 6 a-d ; pi. xxxviii, figs. 1-3.

Stenometra quinquecostata 1909. A. H. CLARK, Proc. Biol. Soc. Washington,
vol. 22, p. 15.
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H ABITAT.—Ki Islands.
DEPTH.— 140 fathoms.

STENOMETRA DORSATA.

Thalassometra quinquecostata 1908. A. H. cLark, Proc. U. S. Nat. Mus., vol. 34,
p. 310.

Stenometra dorsata 1909. A H. CLARK, Vidensk. Medd. fra den naturhist. Foren-
ing i Kébenhavn, 1909, p. 1S6.

H ABITAT.—Southern Japan.
DEPTH.—80-170 fathoms.

STENOMETRA CRISTATA.

Stenometra cristata 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. 1»3-152 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.

Stiremetra 1909. A. 11. Clark, Proc. Biol. Soc. Washington, vol. 22, p 15 (An-
tedon acutiradia P. H. Carpenter, 188S).

STIREMETRA SPINICIRRA.

Antedon spinicirra 188s. P. 11. CARPENTER, “ Challenger” Rcjiorts, vol. 26,
Zoology, p. 112, pi. xi, figs. 1, 2.

Stiremetra spinicirra 1909. 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 1S8S. P. H. Carpenter, © Challenger ” Reports, vol. 26,
Zoology, p. 113, pi. xi, figs. 3, 4.

Stiremetra acutiradia 1909. A. H. c1ark, Proc. Biol. Soc. Washington, vol. 22,
p. 15.
HABITAT—Off Fiji.
DEPTH.— 1350 fathoms.

STIREMETRA BREVIRADIA.

Antedon radiospina 1883. voN Graff, Bull. Mus. Comp. Zoél.,, vol. 11, No. 7,
p. 133 (nomen nudum).

Antedon breviradia 1S88. 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,

Zoology, pi. iii, fig. 5.
Stiremetra breviradia 1909. A. H. CLARK, Proc. Biol. Soc. Washington, 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 eirrus 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 flattened, 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 XNXV, 50-64 (usually 57 or 5s) 45 mm. to 5n 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 thirteenth and ixfter the twenty-fifth
about twice as broad as long. Un the second after the transition segment

prominent median terminal spines begin to appear; these gradually come tQ
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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 profile, so that the segments appear 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 cirrus sockets in the interradial pairs, as
small dorsoventrally elongate tubercles ; radiais 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 line there is a prominent median rounded carination. The arms arc
lost beyond this point.

LocalitV.— <rnvestigator” Station 232; 430 fathom s.— Two specimens.

Remarks.—This appears to be a very distinct species. Lts large cirri with
numerous segments resemble those of S. aracnnoides . 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 S. spinicirra, which is
hemispherical or bluntly conical with no differentiation into areas, as well as the
short cirri with few segments, each of which bears a spine, at once differentiate
that species. s. acuriraaia has also a very small centrodorsal with only about
fifteen cirrus sockets which do not appear to be grouped in any way. s. srevi-

«

radia has cirri with from forty to fifty segments, “ or afew more” ; but theeentro-
dorsal is of the type found in s. arachnoiaes, quite different from that in the
species under consideration. It is probable, however, that this is the species to
which (S, carinirera is most closely allied.

V smaller specimen found with the type appears to represent a younger
stage of the same species. The cirri are about 40 mm. long, and have from
54 to 58 segments of which the sixth is a transition segment; the centrodorsal
is truncated conical. 3 5 mm. in diameter at the base and 15 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 the basal rays are rather more prominent than in the
other specimen ; the radiais are smooth, without the lateral spines; the 113r, have
scarcely a trace of the eversion of their edges, but possess a higher and sharper
median keel, and usually also a sharp tubercle ou their distal border about one-

third of the distance between the distal lateral angle and the median line. The
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IBr2 (axillaries), which are missing in the other specimen, are approximately
triangular (though probably shield-shaped as in the other species of the genus
when fully 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 LBr2is not axillary as usual, but bears a pinnule,
which is essentially similar to P t 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.
(Stenometra arachnoides 1909. A. H. CLark, Proc. U. S. Nat. Mus., vol. 36,
p. 102.

HABITAT,—Queensland ; Philippine Islands.
DEepTH.—Littoral, and down to 12 fathoms.

Genus PARAMETRA.

Parametra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 15
(Antedon orion A. H. Clark, 1907).

PARAMETRA COMPRESSA.

Antedon compressa 1SSS. P. H. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 222, pi. xli.

Parametra compressa 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. Ifi.
HABITAT.—Ki and Philippine Islands.
Depth.—97-279 fathoms.

PARAMETRA ORION.

Antedon 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. 10.

HABITAT.—Southern Japan and southward to Formosa (Taiwan).
Depth.—S5-170 fathoms.

PARAMETRA FISHERI.

Thalassometra fisheri 190S. A. H. Clark, Proc. IT. S. Nat. Mus., vol. 34, p. 223.
Parametra fisheri 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22
p. l6.
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HABITAT.—Hawaiian islands.
DEPTH.— 192-352 fathoms.

PARAMETRA ALBOFLAVA.

Antedon alboflava 1907. A. H. CLARK, Proe. 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. 16
(Thalassometra komachi A. H. Clark, loos).

COSMIOMETRA WOODMASONI.

Antedon ivoodmasoni 1393. BELL, Journ. Linn. Soc. (Zodl.), vol. 24, p. 340, pi.

xxiii.

Cosmiometra woodmasoni 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol.

22, p. 17.

HABITAT.—Sahul Bank (north of Australia).

REMARKS,—The arms are 110 mm. long. In general this species is much
like C. crassicirra from the Hawaiian Islands ; the division series are strongly,
though roundedly, carinate. The cirri are comparatively short and stout with 40
or 41 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.

HasrraT.— Saya de Malha.
DEPTH.— 135 fathoms.

COSMIOMETRA KOMACHI.
Thalassometra komachi 190,3. A. H. crarx, Proc. U.S. Nat. Mus., vol. 34,
p. 311.
Cosmiometra komachi 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 17.

HABITAT—Southern Japan.

COSMIOMETRA CON IFERA.

Antedon conifera 1890. Ilartlaub. Nachr. Ges. Gottingen, Mai 1890, p. 173.—
1891. Nova Acta Acad. German., vol. 58, No. 1, p. 76, pi. 1, fig. 46; pi.
5, figs. 51, 50.
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Habitat.—Southern Japan.
Depth.—*“ Deep water.”

COSMIOMETRA CRASSICIRRA.

Thalassometra crassicirra 1908. A. H. Crark, Proc. U. S. Nat. Mus., vol. 34,
p. 225.

Cosmiometra crassicirra 1009. A. H. Clark, Proc. Biol. Soc. Washington, vol.
22, p. 17.

Habitat.—Hawaiian Islands.
D epth.—130-355 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.
H abitat.—Philippine Islands.
D epth.— 230-340 fathoms.

Family CHARITOMETRIDAE.

Charitometrinee 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, pp.
2, 18.
Genus PACHYLOMETRA.

Pachylometra 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. crark, Proc. U. S. Nat. Mus., vol. 34,
p. 312.

Pachylometra septentrionalis 1911. A. H. Clark, Proc. U. S. Nat. {Mus,
vol. 39, p. 551.
Habitat.—Southern Japan.
DEPTH —?
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PACHYLOMETRA DISTINCTA.

Antedon distincta 1888. P. H. carrenTErR “ Challenger” Reports, vol. 26,
Zoology, p. 247, pi. li, fig. 1.

Pachylometra distincta 1909. A. H. Crark, Proe. Riol. Soc. Washington, vol.
22, p. 21.
HaBiTaT.— Philippine Islands.

DEPTH.—279-423 fathoms.

PACHYLOMETRA ANGUSTICALYX.

Antedon angusticalyx 18SS. P. H. carrenTer, “ Challenger” Reports, vol. 26,
Zoology, p. 242, pi. ii, figs. 4 a-d :pi. 1, figs. I, 2; fig. SB, p. 240.
Pachylometra angusticalyx. 1909. A. H. crark,Proe. Riol. Soc. Washington,
vol. 22, p. 21.
HABITAT.—Meangis Islands.
DEPTH.—500 fathoms.

PACHYLOMETRA INZAZQUALTS.

Antedon inequalis 1SSS. P. H. carpenTeErR, “ Challenger” Reports vol. 26,
Zoology, p. 244, pi. ii, figs 5 a-d :pi. Ii. fig. 2; fig. 5A, p. 240.
Pachylometra inequalis 1909. A. H. crLark, Proe. Biol. Soc. Washington,vol.
22, p. 21.
HABITAT.— Fiji.
DEPTH.—Between 210 and 010 fathoms.

PACHYLOMETRA SCLATERI.

Antedon sclateri 1905. BELL, Marine Investigations in South Africa, vol. 3,
p. 140, pi. iii.
Pachylometra sclateri 1909. A. H. Crark, Proc. Biol. Soc. Washington, vol. 22,

Hasitat—South Africa.
DEpTH.—250-300 fathoms.

PACHYLOMETRA INVESTIGATORIS.

Pachylometra investigatoris 1909. A. H. Ccrark, Proc. Biol. Soc. Washington,
vol. 22, p. S2.

D EscripTioN.—Centrodorsal a truncated eone, 7 mm. broad at the base and
5 mm. high, the cirrus sockets arranged in two columns of from three to five each
in caeli radial area, the two columns of each arca separated by a narrow median

line not quite so broad basally as the cirrus sockets, distally narrowing and ending
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pK; 3» Pachylometia investigatoris.

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 arca are closely crowded against, and tend to alternate with, the
columns of the adjacent areas.

Cirri XL, (5-26, 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 longasbroad, 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 claw7 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; radiais concealed; IBr, short, four or five times as broad as long, chevron-
shaped, in close lateral apposition, with a more or less wmvy proximal and distal
border; the apposed edges are somewhat thickened and produced and there are a
few low broad tubercles ou the distal border; IBr, rhombic, twice as broad as
long, rising to a rather sharp dorsoventrally elongate tubercle with the IBr, ;
HBr 4 (3-j-4); on three of the IIBr series the syzygy between the two outer ele-
ments is replaced by a synarthry ; ITIIBr 2 (I-j-2), developed interiorly. The divi-
sion series are very strongly rounded dorsallv and have a slightly 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 mm. long ; first two or four brachials oblong,
short, united in sy“zygial pairs which are not quite so long as broad; following two
or three brachials oblong, somewhat over twiece as broad as long, then becoming
wedge-shaped, twice as broad as long, and slightly longer and more oblique after
the proximal third of the arm, when the brachials develop slightly prominent
distal ends.

Pi> 17 min 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 long
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; P2 13 mm. long with about thirt"y
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, ancl squarish about the eighteenth, and in the ter-
minal portion longer than broad ; P3about 15 mm. long, and P+ 16 mm. or 17 mm.
long, resembling P2; P6similar, 13 mm. long ; Pssimilar, 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.

LocArLiTy.— Malay Archipelago.

DepTH.— 30 fathoms.— One specimen.

PACHYLOMETRA LUNA.

Pachylometra luna 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 39, p. 550.
H aBiTAT—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.

Antedon flexilis 1888. P. H. CarPENTER “ Challenger ” Reports, vol. 26, Zoo-
logy, p. 217, pi. xlii

Pachylometra flexilis 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 21.
H AaBITAT.— K1 Islands.

DEPTH.— 140 fathoms.

PACHYLOMETRA PATULA.

Antedon patula 1888. P. H. CARPENTER, ‘‘ Challenger” Reports, vol. 26, Zoo-
logy, p. 219, pi. xliii.

Pachylometra patula 1909. A. H. CLArRk, Proc. Biol. Soc. Washington, vol 22,
p. 21.
HaBITAT.— Ki Islands; Sahul Bank; Philippine Islands.
DEPTH.— 58-140 fathoms.
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PACHYLOMETRA ROBUSTA.

Auktion robusta INSS. T. H. CARPENTER, ‘‘Challenger ” Reports, vol. 26, Zoo-
logy, > 22D, pi. xliv, fig. L

Pachylometra robusta 11)09. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 21.
HABITAT.—Ki Islands.

DEPTH.— 140 fathoms.

FACH YLOMETRA SMITH 1.

t'huritometru smithi 19DS. A. H. crark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 227.

Par/tj/Inniftra smithi 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,
p. 21.

HABITAT.— Philip]tine Islands.
DeprH.— 200-375 fathoms.

PACHYLOMETRA INYENUSTA.

Pachylometra inrenusta 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 149.

D EscripTioN.—This species is in general similar to P. macilenta, bnt differs
in many details.

Cirri X X111, 20-21, 30 mm. to 34 mm. long, rather slender, like those of P.
macilenta ; the proportions of the component segments are the same as in that
species, hut the distal edges of the segments are slightly more thickened, giving
the cirri as a whole a somewhat rougher appearance.

Twelve arms (in the type) 170 mm. long, slender, as in P. macilenta ; the
two rIBr series are 4(3+4); the ornamentation of the IBr and HBr series is
essentially as in P. macilenta: elements of the IBr series and 11Br 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 subquadrangula]' brachials
have the distal ends thickened and everted, and the remaining brachials have
rather prominently overlapping distal edges. The distal intersyzygial interval is
four or five oblique muscular articulations.

The pinnules resemble those of P. macilenta, but the genital pinnules are
somewhat more swollen than are those of that species.

Tho coloni' in spirits is dull yellowish white.

LocALITY.—Off South Andaman Island (11o Kh 30" X. Iat.,, 93' TIlhoii" E.

long.) 599 fathoms; bottom ton jteratare 40° Fahr.; tirecn mud and forttmtniferal

ooze— One specimen.
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Fig. 40— Pachylometra invenusta.
Lateral view of the type.
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PACHYLOMETRA MACILENTA.

Pachylometra macilenta 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol.

22, p. sI.

DEescripTiON.—Centrodorsal a short truncated eone, moderately large, the
bare polar area flat, 25 nun. 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.

finds of the basal rays visible as large rhombic tubercles in the angles
of the calyx ; radiais only visible as a large transversely oval tubercle
between the centrodorsal and the IBiq ; 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 4 (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 llBrzmore
strongly everted, the latter imbricating over the former except in the median
line; the IIBr, usually bears a strong rounded median tubercle like that on the
two components of the IBr series.

Thirteen arms (in the type) 170 mm. long, elongated and comparatively
slender, resembling those of P. robusta.

'he pinnules in general resemble those of P. robusta; the pinnules in the
proxima] part of the arm are strongly carinate.

The colour in spirits is white.
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Fio. 41.—Pachylometra macilenta.
Lateral view of the type.
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Locavrity.- Laccadive Islands (1(i° 47" 45" X. Int., 72° 40' 20" 10. long.); 705
fathoms.—One specimen.

PACHYLOMETRA LEVIGATA.

Pachylometra levigata 1909. A. H. Clark, Proc. U. S. X;it. Mus., vol. 36, p. 406.

Habitat.—Philippine Islands.
DEPTH.—494 fathoms.

PACHYLOMETRA sp.

Locarity.—Northwest of Sokotra (14° 20' X. hit., 52° 30" E. long.).
DEPTH.— 1200 fathoms.

REMARKS.—The cable repair ship “ Electra ” obtained a specimen of a large
new species of Pachylometra 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.

Glyptometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. IS
(Antedon tuberosa P. H. Carpenter, 188S).

GLYPTOMETRA TUBEROSA.

Antedon tuberosa 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 126, pi. xiv, fig. 9; pi. xxiii, fig. 2.

Glyptometra tuberosa 1909. A. H, Clark, Proc. Biol. Soc. Washington, vol. 22,
p- 19.
HaBITAT.—Philippine Islands.
Depth.—51-423 fathoms.

GLYPTOMETRA LATER ALIS.

Charitometra lateralis 190S. A. H. CLark, Proc.U. S. Xat. Mus., vol. 34, p. 226.
Glyptometra lateralis 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,
p. 19.
HaBiTAT.—Hawaiian Islands.
DEPTH.—319-451 fathoms.

GLYPTOMETRA LATA.
Antedon 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.

Chlorometra 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 21
(Antedon garrettiana A. H. Clark, 1907).

CHLORUMETRA GARRETTIANA.

Antedon garrettiana 1907. A. H. Ccrark, Proc. U. S. Nat. Mus., vol. 33, p. 142.
Chlorometra garrettiana 1909. A. H. Crark, Proc. Biol. Soc. Washington, vol. 22,
p. 22.

HaBITAT.— Southern Japan.

DEPTH.—95 fathoms.

CHLOROMETRA ROBUSTA.

Chlorometra robusta 1911. A. H. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 558.

Habitat. -Philippine Islands.
DEPTH.— 375 fathoms.

CHLOROMETRA ACULEATA.

Antedon aculeata 1888. P. H. CARPENTER, “ Challenger ” Reports, vel. 26.
Zoology, p 128, pi. xxiii, fig. 3.

Chlorometra aculeata 1909. A. H. Crark, Proc. Biol. Soc. Washington, vol. 22,
p. 22.
HasitaT.—Meangis Islands.

DEPTH.— 500 fathoms.

Genus POECILOMETRA.

Pacilomelra 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 361 (Antedon acoela P. H. Carpenter, 1S88).

POECILOMETRA AC(ELA.

Antedon acoela 1888. P. H. carrenTER, “ Challenger” Reports, vol. 26, Zoi-

e i°gy, P- 132, pi-I* Hg- 3; pi- xvi-
Poecilometra aceda 1907. A.H. Clark, Smiths. Miscell. Coli. (Quarterly Issue),

vol. 50, part 3, p. 362.

HasiTaT.—Meangis Islands.

DEPTH.— 500 fathom «.

P<ECILOOMETRA SCALARIS.

Antedon scalaris 1907. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 33, p. HI.
Poecilometra scalaris 1907. . A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),

vol. 50, part 3, p. 362,



ECHINODERMA OF THE INDIAN MUSEUM, PART VII.

HABITAT.—Southern Japan.
Depth.— 361 fathoms.

Genus STROTOMETRA.

Strotometra 1900. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 10
(Antedon hepburniana A. H. Clark, 1007).

STROTOMETRA HEPBURNIANA.

Antedon hepburniana 1907. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 33, p. 129.
Strotometra hepburniana 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol.
22, p. 20.
HABITAT.—Southwestern Japan.
Depth.— 100-135 fathoms.

STROTOMETRA PARVIPINNA.

Antedon parvipinna 188S. 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.—KIi Islands.

DEPTH.— 1-10 fathoms.

Rem arks.—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 delicate median carination on the IBr series and first two brachials which is
easily traceable all along the arm. P2is rather more like P, than like P,, though

it is larger and has some of the characteristics of the latter.

Genus CHARITOMETRA.

Charitometra 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol.
50, part 3, p. 3@ (Antedon incisa P. H. Carpenter, 1SSS).

CHARITOMETRA BASICURVA.

Antedon basicurva 1S88. 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.

Charitometra basicurva 1907. A. H. Clark, Smiths. Miscell. Coli. (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, Zoo6-
logy, p. 124, pi. ii, figs. 1a-d; pi. xxi, figs. 1, 2.

Charitometra incisa 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 361.
HABITAT.—Kermadec Islands.
DEPTH.— 630 fathoms.

Suborder COMATULIDA MACROPHREATA.
Comatulida Macrophreata 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol.
22, p. 174.
Family ANTEDONIDAE.

Antedonide 1865. Norman, Ann. and Mag. Nat. Hist. (3), vol. 15, p. 98.—190S.
A. H. Clark, Proc. U. S. Nat. Mus., vol. 4, p. 211 (emended).

Subfamily ANTEDONINAE.

Antedoninae 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 flagellifera 1908. A. H. CLARK, Proc. Biol. Soc. Washington, vol.
21, p. 229.—1909. Vidensk. Medd. fra den naturhist. Forening i Kdoben-
havn,1909, p.190.

H ABITAT.—Unknown.

MASTIGOMETRA MICROPODA.

Mastigometra micropoda 1909. A. H. CLAark, Proc. U. S. Nat. Mus., vol. 36,
p. 649.

DEscrIPTION.—Centrodorsal low-hemispherical, 4 mm. in diameter at the
base, the polar area slightly 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 snbequal, about as
long as broad; third to sixth segments slightly “ dice-box shaped,” the remain-
der with the ventral surface practically straight and the dorsal with a slight
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median eoncavity (in lateral view) ; no traee 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 grannies are present along the disk ambulacra, and
single perisomic interradial plates may be present between the IBr, as in Antedon
bifida.

Fig. 42.—Mastigowciia micropoda.
Lateral view of llie type.

Ttadials even with the edge of the centrodorsal, IBr, very short, five or six
times as broad as long, of uniform height, not quite in apposition basally, the
lateral edges diverging distally; IBr, triangular, about half again as broad as
long, the anterior angle somewhat produeed, the proximal border as long as the
proximal edge of the IBr,.

Ten arms, probably about SO mm. long, their structure being the same as
those of M. /InijclUfcra. The distal intersyzygial interval is three oblique muscu-
lar articulations.
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P[ 15 mm. long, much stouter basally than the succeeding, though tapering
evenly to an exceedingly slender and delicate flagellate tip ; Pz 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.—/india. (Type Locality). Four specimens.

Off Colombo Light House, Ceylon; 26+- fathoms.—One small specimen.

Genus COMPSOMETRA.

Compsometra 190X. A. H. Clark, Proe. Biol. Soe. Washington, vol. 21, p. 131
[Antedon loveni Bell, 1882 (= Antedon pumila Bell, 1884)].

COMPSOMETRA SERRATA.
Antedon serrata 1 1908. A. H. Clark, Bull. Mus. Comp. ZodL, vel. 51, No. 8,
p. 240, pi. i, fig. 4.
Compsometra serrata 1908. A. H. Clark, Proe. Biol. Soe. 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.
H ABITAT.— Hawaiian Islands.
DEPTH.— 148-163 fathoms.
COMPSOMETRA LOVENI.

Antedon loveni 1882. BELL, P. Z. S., 18.82, p. 534.—190S. A. H. CLARK, Proc.
U. S. Nat. Mus., vol. 34. p. 4SI.
Antedon pumila 1854. BELL, Rep. ZooL Coli. HM.S. “ Alert,” p. 157, pi. x, figs.

B, Bla—b
Compsometra loveni 1908. A. H. Clark, Proc. Biol. Soe. Washington, vol. 21
p. 131.

HABITAT.- Southern Australia.

DEPTH.—Littoral, and down to S5 fathoms.

COMPSOMETRA INCO.iIMODA.

Antedon incommoda 1888. B ell, Ann. and Mag. Nat. Hist. (0), vel. 2, No. xi,
p. 404.
1 Not Antedon sertata Orsted, MS. = Stylometra spinifera.

2 On plate x, there aro two figures lettered “ B the present species is represented by the
lower figure 13, 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.

R eEmarks.—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 were identical, the diag-
noses differing only because he had established /loveni (i.e. “ pumila”) on a broken
and incommoda on an entire specimen. [ was much surprised, therefore, to find,
upon visiting the British Museum, that the types of Antedon incommoda were
specimens of the interesting and very distinct species which I recently des-

cribed as Compsometra lacertosa.

COMPSOMETRA sp.

In the British Museum there are eleven specimens of a species of Compso-
metra from Lewis Island in the Dampier Archipelago; 1 was not able to deter-

mine them specifically while visiting that institution because of lack of time.

Genus IRIDOMETRA.

Iridometra 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21, p. 130
(Antedon adrestine A. H. C lark, 1907).

IRIDOMETRA ADRESTINE.

Antedon adrestine 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 340.

Iridometra adrestine 190s. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 131.

HABITAT.—Southern Japan.
DEPTH.— 45-48 fathoms.

IRIDOMETRA MELPOMENE.

Iridometra melpomene 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 AGYPTICA.

Antedon parvicirra 1908. Chadwick, Journ. Linn. Soc. (Zodl.), vol. 31, p. 45.
Iridometra aegyptica 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 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,

p. 131.

LocALiTY.— Andaman Islands; surf line—One specimen with arms 30 mm.
long.

OTHER REcCORDs.—Philippine Islands; Tonga Islands; Nicobar Islands;
Singapore; Amboina; Billiton ; Macclesfield Bank ; Male, Maldives.

D epTH.— 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 190S. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 131.
HABITAT.—Sea of Japan.

DEPTH.— 59 fathoms.

IRIDOMETRA PARVICIRRA.

Antedon parvicirra 1S88. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 204, pi. xxxvi, figs. 7, S.

Iridometra parvicirra 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 131.
HaABITAT.—Philippine Islands.

DEPTH.— 18-44 fathoms.

IRIDOMETRA SCITA.
Iridometra scita 1908. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 232.
HaBiTaT.—Philippine Islands ; Billiton.
D EPTH.— Littoral.
IRIDOMETRA PSYCHE.

Antedon psyche 1908. A. H. Clark, Bull. Mus. Com. Zoél, vol. 51, No. 8,
p. 241, pi. i, figs. 2, 3.
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Iridometra psyche 190S. A. 13. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 131.

HABITAT.—Southern Japan.
DEPTH,— 30 fathoms.

IRIDOMETRA MINUTA.

Antedon minuta (H. L. Clark, MS.) 1907. A. H. CLARK, Smiths. Miscell. Coli.
(Quarterly Issue), vol. 50, part 3, p. 341.

Iridometra minuta 190S. A. H. Clark, I'roc. Biol. Soc. Washington, vol. 21,
p. 131.

HABITAT.— Southern Japan.
Depth.— 13 fathoms.

IRIDOMETRA EXQUISITA.

Iridometra exquisita 190S. A. H. CLARK, Proc. U. S. Nat. Mus,, vol. 36, p. IOS.

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 I. nana species group ; P2is
longer than P,, being nearly, though not quite, intermediate in length between P,
and Ps.

Genus TOXOMETRA.
Toxometra 1911. A. 1I. Clark, Proc. U. S. Nat. Mus., vol. 39, p. 500 (Toxo-
metra paupera, sp. nov.).
TOXOMETRA PAUPERA.

Toxometra paupera 1911. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 39, p. SCO.

HABITAT.—Philippine Islands.
DEPTH.— 182 fathoms.
Subfamily PEROMETRINAE.

Perometrinae 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 17C

Genus PEROMETRA.

Perometra 1907. A. 1I. Clark, Smiths. Miscell. Coli. (Quarterly Issue), vol. 50,
part 3, p. 357 (Antedon diomedese A. H. Clark, 1907).
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PEROMETRA AFRA.

Perometra afra 1911. A. FL. CLARK, Proc. U. S. Nat. Mus., vol. 40, p. 43.

HABITAT. Providence Island, north-east of Madagascar.
DEPTH.— 125 fathoms.

PEROMETRA DIOMEDE/E.

Antedon diomedea>1907. A. H. cLark, Proc. U. S. Nat. Mus., vol. 33, p. 145.
Perometra diomedee 1907. A. H. Crark, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 358.
HaBiTAT.—Southern Japan.
DEPTH. 51-110 fathoms.

PEROMETRA PUSILLA.

Antedon pusilla 1X88. P. H. CARPENTER, “ Challenger” Reports, vol. 26, Zoo-
logy, P 131, pi. xxiii, fig. 1.
Perometra pusilla 1911. A. H. cLark, Proe. U. S. Nat. Afns., vol. 39, p. 501.
HasitaT.—Ki Islands.
DEPTH. 140 fathoms.
REemMarks.—This species differs markedly from P. diomedee in possessing
P«, as I discovered upon examining the type in the British Museum *; the synar-
thrial tubercles are also much more strongly developed than in specimens of

P. diomedea’ of ecpial size.

Genus ERYTHROMETRA.

Erythrometra 190X. A. H. Crark, Proc. Biol. Soc. Washington, vol. 21, p. 120
(Antedon ruber A. H. cLark, 1907).

ERYTHROMETRA RUBER,

Antedon ruber 1907. A. H. CLARKk, Proc. U. S. Nat. Mus., vol. 33, p. 146.

Erythrometra ruber 1908. A. H. CLArk, Proc. Biol. Soc. Washington, vol. 21,
p- 126.—1909. Vidensk. Medd. fra den naturhist. Forening i Koébenhavn,
1909, p. 190.

HaBiTaT.—Southern Japan.
DEPTH.—55-105 fathoms.

Subfamily ZENOMETRINAE

Zenometrinae 19n9. A. H. CLark, Proc. Biol. Soc. Washington, vol. 22, p. 176.

1 Cf. Proc. U. S. Nat. Mus., vol. 39, p. 562.
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Genus ZENOMETRA.

Zenometra 1907. A. B. Clark, Smiths. Miscell. Coll. (Quarterly Issue), vol 50,
part 3. p. 35t (Antedon columnaris P. H. CarTENTER, issi).

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. Coli. (Quarterly Issue),
vol. 50, part p. 353 «Antedon fragilis A. H. C 1ark, 1907).

PSATHYROMETRA ERITHEYZON.

Antedon erithryzon 1907. A. H. Clark, Proc. U.S. Nat. Mus., vol. 33, p. 79.
Psathyrometra erithryzon 1907. A. H. Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 353.
HABITAT.— Sea of Japan.
DEPTH.— 400-390 fathoms.

PSATHYROMETRA FRAGILIS.

Antedon fragilis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33, p. 80.
Psathyrometra frayilis 1907. A. H Clark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 353.
HABITAT.—Yezo Straits, Japan.
DEPTH.— 500 fathoms.

PSATHYROMETRA BOREALIS.

Psathyrometra borealis 1908. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 34,
p. 236.
HABITAT.—Western Aleutian Islands.
DEPTH.— 1046 fathoms.

PSATHYROMETRA BIGRADATA.

Antedon bigradata 1895. Hartlaub, Bull. Mus. Comp. Zodl., vol. 27, No. 4,
p. 145, pi. i, fig. 5.

Psathyrometra bigradata 1906. A. H. Ccrark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 353.
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HABITAT.— Galdpagos Islands.
DEPTH.— 385-555 fathoms.

PSATHYROMETRA PROFUNDORUM.

Psathyrometra -profundorum 1908. A. H. CLark, Proc. U. S. Nat. Mus., vol. 34,
p. 237.

HABITAT.— Queen Charlotte Islands, British Columbia.
DEPTH.— 158S fathoms.

PSATHYROMETRA CONGESTA.

Psathyrometra com/esta 1908. A. H. CrLark, Proc. U. S. Nat. Mus., vol. 34,
p. 221.
HaBITAT.—Hawaiian Islands.
DEPTH.— 400-500 fathoms.

PSATHYROMETRA MIRA.

Psathyrometra mira 1909. A. H. Clark, Proc. U. S. Nat. Mus., vol. 36, p. t>4s.
D escripTiON.—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-

Fig. 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 NL, lacking in both specimens.

Ends of the basal rays visible as small tubercles in the angles of the calyx,
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but with difficulty separable from the general surface of the centrodorsal and
radiais ; radiais 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 rounded dorsally
and laterally ; IBr, 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 arms, all broken off 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 fourth 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 synarthrial tubercles are very slightly marked.

The colour in spirits is brownish white, the perisome brown.

Localities.—Duncan Passage, Andaman Islands (11° 31' 40" X. lat., 92° 16'
40" 1i. long.); 1SS-220 fathoms. (Type Locality).—Two broken specimens.

Xrar Interview Island, Andamans (13 27' 00" X. lat., 93° 00' 00" li. long.);
105 fathoms', bottommtemperature 4S° Fahr. ; green mud.—One specimen.

Gulf of Martaban (14° 54' 30" X. lat., 96° 00" 00" li. long.); “ 6 fathoms” |

soft mrnl. —One broken specimen.

PSATHYROMETRA PARVA.

Psathyrometra parra 1911. A. II. Clark, Proc. IT. S. Xat. Mus., vol. 39, p. 562.

HABITAT. -Philippine Islands.
DEPTH. —422 fathoms.

PSATHYI’(»™METRA GRACIELIMA.

Psathyrometra gracillima 1909. A. H. Clark, Proc. Biol. Soc. Washington,
vol. 22, p. 149.

Description.—This species is even smaller and more delicate than Ps. mira
and Ps. ;jmrra.

Centrodorsal sharply conical, 4 mm. broad at the base and 25 mm. high,
separated into five radial areas by five interradial furrows which are somewhat
broader than the adjacent cirrus sockets; eight to ten well separated cirrus
sockets in each radial area, arranged approximately in four columns, though
apparently more or less irregular.

Cirri XL - L, about 25, 35 nun. long, slender, smooth, and delicate.

The ten arms which, except for their slenderness, 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.— Psathyrometra gracillima
Lateral view of the type.
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Locavity.—Southwest- of Akyab, Burma (19° 35' X. lat., 92° 24' E. long.):

272 fathoms ; bottom temperature 50° Fahr.—Three broken specimens.

Genus ADELOMETRA.

Adelometra 1907. A. H. Clark, Smiths. Miscell. Coli. (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. Crark, Smiths. Miscell. Coli. (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. Coli. (Quarterly Issue),
vol. 52, part 2, p. 229.

HaBITAT.—Philippine Islands.
DEPTH.— 78 fathoms.

BALANOMETRA BALANOIDES.

Antedon balanoides 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 207, pi. xxxiii, figs. 6, 7.

HABITAT.— Philippine Islands.

DEPTH.— 82 fathoms.

Subfamily HELIOMETBIN .

fleliometriiue 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22, p. 176.

CYCLOMETRA, gen. nov.

GENOTYPE.— Cyclometra flauescens, sp. nov.

CHARACTERS. This new genus is closely related to Heliometra and Solanometra,
which it replaces in the East Indian region ; it is distinguished, however, by
having the P4 markedly shorter than P, instead of approximately of the
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same length or slightly longer, as in Heliometra and Solanometra, and by the outer
segments of P,. which are somewhat elongated instead of very short.

PTILOMETRA FLAVESCENS, sp. nov.

DESCRIPTION.—Centrodorsal rounded conical.

Cirri XX VIII, 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 length, 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 are carinate, this carination appearing convex in lateral
view.

The ten arms are 130 nini, 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.

Ptis very long. 17 mm. to 19 nun. 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 slightly elongated; Pz is apparently
similar, but shorter ; Pgbears 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'
X. 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, 190S).

TRICHOMETRA EXPLICATA.

Trichometra explicata 190S. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 52, part 2, p. 232.
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HaBITAT.— Philippine Islands.

DEPTH.— 2s 730 fallloms.

TRICHOMETRA VEXATOR.
Trichometra revalor 190s. A. H. Clark, Proc. U. S. Xat. Mus., vol. 34, p. 217.

Habitat. Hawaiian Islands.
DEPTH.—13X-355 fathoms.

TRICHOMETRA OBSCURA.

Trichometra obscura 1909. A. H. Clark, Proc. Biol. Soc. Washington, vol. 22,
p. 149,

Description.—Centrodorsal conical, the sides slightly convex, V> mm.
broad at the liase and mm. high.

Fig. 45.— Tiichometra obscura.
Lateral view o f the type.

Cirri lacking.

Radiais even with the edge of the centrodorsal ; IBr, very short and band-
like, not quite in contact basally, the lateral edges diverging at a rather broad
angle ; TBiq 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 the other species of the genus, so far as may
be judged from the single mutilated specimen. The longest stump measures
9 nani. to the tenth brachial.

The colour in spirits is white.

Locality.—Southwest of Cape Comorin (7° 17' 119" N. lat., 7>° 54'00" E.
long.); 430 fathoms-, bottom temperature 2K° Fahr.; grep mud.—One badly broken

specimen.

TRICHOMETRA PLANA, sp. nov.
DEscripTION.— Centrodorsal very low hemispherica], practically thin dis-
coida] with the edge bevelled off, 2 mm. in diameter; in lateral view the centro-

dorsal appears thin discoida] 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.

Radiais barely visible beyond the edge of the centrodorsal, their distal angles
slightly separated; IHr, very short, about six' times as broad as long, the sides
of adjacent IBr, being parallel to each other and slightly separated; IBr2
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, 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. P2is 3'S nun. 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,; P.7isS 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; 430 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 Antedon than like the centrodorsal

of the larger species of the genus Trichometra.

Ocnus NANOMETRA.

Nanometra 1907. A. H. CLARK, Smiths. Miscell. Coli. (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. 14S.

Antedon orientalis 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, p. 341.

Nanometra minckerti 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 349.

HABITAT.—Southern Japan.
DEPTH.— 103-191 fathoms.

Subfamily THYSA NOMETRIN A .

Thysanometrine 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,
p. 176.

Genus EUMETRA.

Eumetra 1908. A. H. CLARK, Smiths. .Miscell. Coli. (Quarterly Issue), vol. 50,
part 2, p. 230 (Eumetra chamberlaini, sp. nov.).

EUMETRA CHAMBERLAINI.

Eumetra chamberlaini 1908. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 231.

HABITAT.—Philippine Islands.
DeprTH.— 78-80 fathoms.

EUMETRA INDICA.

Eumetra indica 1909. A. H. crark, Proc. Biol. Soc. Washington, vol. 22, p. 84.

D EscripTION.— Centrodorsal conical, 3 nun. 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 LX X, all lacking.

Radiais 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; IBr2 rhombic,
the free lateral edges rather longer than those of the rBiq, 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 eclongated distally; P.z about 10 mm. long,
proportionately stouter than PL and stiffer, 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 ; P3 8 mm. long with fifteen
segments, similar to Pj but slightly less stout; P4likeP3: P65 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.— Of Port Blair, Andaman Islands ; 112 fathoms.—One broken speci-
men.
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REMARKS.—The conical centrodorsal, visible radiais, and widely separated
IBr and lower bracliials, which do not have produced lateral borders, give this
species a somewhat different appearance from E. chamberlaini’, in the latter Ps
is stouter, longer, and stiffer than any of the other pinnules, while in E. indica P2
instead of Pgis enlarged.

Genus THYSANOMETRA.

Thysanometra 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly Issue),
vol. 50, part 3, p. 351 (Antedon tenelloides A. H. CLARK, 1907).

THYSANOMETRA TENERLO 11)ES.

Antedon tenelloides 1907. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 33, p. 73.
Thysanometra tenelloides 1907. A. H. CLARK, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 351.
HABITAT.—Southern Japan.
DEPTH.— 70 fathoms.

THYSANOMETRA TENUICIRHA.

Antedon tenuicirra 1888. P. 11. CARPENTER, “ Challenger” Reports, vol. 26,
Zoology, p. 18G, pi. xxX, figs. 4-8; pi. xxxiii, figs. 4, 5.

Antedon notata 18838. P. H. CARPENTER, “ Challenger ” Reports, vol. 26, Zoology,
p- 187, pi. xxxiii, figs. 4, 5.

Thysanometra tenuicirra 1908. A. H. CLARK, Proc. Biol. Soc. Washington,
vol. 21, p. 125.
HABITAT.—North of the Admiralty Islands.
DEPTH.— 150 fathoms.

Subfamily BATU YMETIUNZ .

Bathymetrina 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22, p. 177.

Genus BATHYMETRA.

Bathymetra 1908. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 21. p. 132
(Antedon abyssicola P. H. CARPENTER, Isss, restricted).

BATHYMETRA ABYSSICOLA.

Antedon abyssicola 1888. P. H. CARPENTER, “ Challenger’” 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.
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BATHYMETRA CARPENTERI

Antedon abyssicola 18SS. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 191 (part), pi. xxxiii, fig. 2 (but not fig. 1).

Bathymetra carpenteri 1908. A. H. CLARK, Proc. U.S. Nat. Mus., vol. 34, p. 235.
HABITAT.—West of Tasmania.
DEPTH.— 2600 fathoms.

BATHYMETRA BREVICIRRA.

Bathymetra brevicirra 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. Zodl., 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;
radiais entirely visible, the lateroanterior angles somewhat produced between
the IBrL, so that the latter are not in lateral apposition.

LocarLiTy.—Near Malpelo Island, Bay of Panama.
DEPTH.— 1772 fathoms.

Genus THAUMATOMETRA.

Thaumatometra 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. SO.
Antedon ciliata 1907. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 33, p. 81.
Thaumatometra tenuis 1908. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 35,

p. 117 (fig. 11).

HABITAT.—From Korea (Clio Sen) northward to the Amur.

DEPTH.— 80-620 (2 800) fathoms.

THAUMATOMETRA REMOTA.

>

Antedon remota 1888. P. H. CARPENTER, “ Challenger ” Reports, vol. 26, Zod-

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 abyssorum 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 190, pi. xxix, figs. 10-13.

Thaumatometra abyssorum 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol.
21, p. 128.
HABITAT.—Off the Crozet Islands.
DEPTH.— 1600 fathoms.

THAUMATOMETRA EXIGUA.
Antedon exiyua 1888. 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 tenuis 1SS7. P. H. Carpenter, Quart. Journ. Micros. Sei., 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.—New Zealand and New Guinea to Japan.
DEPTH.—630-1070 fathoms.1
THAUMATOMETRA COMASTER.

Thaumatometra comaster 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34,
p. 232.

HABITAT.—Vezo 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 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 128.
HABITAT.— Southern Japan and Korea (Clio Sen).

D EPTH.— 361 fathoms.

THAUMATOMETRA LAEVTS.
Antedon loevis 1888. P. H. Carpenter, “ Challenger” Reports, vol. 26, Zoo-
logy, p. 187, pi. xxxi, fig. 6.

Thaumatometra loevis 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 128.

Habitat.— Off the Meangis Islands.
DEPTH.—500 fathoms.

THAUMATOMETRA PARVA.

Thaumatometra parva 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 231.

Habitat.—Southern Japan.
DEPTH.— 120-265 fathoms.

THAUMATOMETRA PARVULA.

Antedon parvula 1895. Hartlaub, Bull. Mus. Comp. Zodél.. 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.

Locality.—Northwest 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 npon it a new species of Thaumatometra.

Family PENTAMETROCRINUS®.

Pentametrocrinidtr 1908. A. H. Clark, Proc. Biol. Soc. Washington, vol. 21,
p. 135.
Genus DECAMETROCRINUS.

Decametrocrinus 1905. M inckert, Zool. Anzeiger, vol. 28, p. 494 (Promacho-
crinus abyssorum P. H. Carpenter, 1888).1

1 Vide A. H. Clark, Proc. U. S. Nat. Mua., vol. 34, p. 51G (1908).
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DECAMETROCRINUS RUGOSUS.

Decametrocrinus rugosus 1008. A. H. Clark, Croc. U. S. Nat. Mus., vol. 34,
p. 215.

Habitat.—Hawaiian Islands.
DEPTH.— 7G2-1000 fathoms.

DECAMETROCRINUS NARESI.

Promachocrinus naresi 188S. P. H. Carpenter, “ Challenger” Reports, vol. 26,
Zoology, p. 352, pi. Ixix, figs. 8-10.

Decametrocrinus borealis 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 33,
p. 71.
Habitat.—Meangis Islands, and northward to southern Japan.

DEPTH.— 3(11-500 fathoms.

DECAMETROCRINUS ABYSSORUM.

Promachocrinus abyssorum 1838S. P. H. Carpenter. “ Challenger” Reports,
vol. 26, Zoology, p. 351, pi. i, figs. 4, 5; pi. Ixix, figs. 5-7.
Decametrocrinus abyssorum 1905. M inckert, Zool. Anzeiger, vol. 28, p. 494.

Habitat.—Extreme southern part of the Indian Ocean.
DEPTH.— 1000-1800 fathoms.

DECAMETROCRINUS sp.

Locality.—* Investigator ” Station No. 124.

Remarks.—A single incomplete 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 mm. This would give an expanse of 700
nun., and indicate a size approximate to that of Heliometra maxima, previously
the largest known crinoid, recent or fossil, which I 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 eaeh of the greatly elongated pinnulars, and are
protected by prominent calcareous plates. This may be a sexual differentiation
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 differentiates this specimen sharply
from the few other more perfect individuals heretofore known. Until more is



Fig. 47.— Decametrocrinus sp.
(a) Dorsal view of the arm, reconstructed.
(6) Daterai view of the base of the arm.
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leamen, however. the application of a specific name to this fragment could onlv
cause confusion.

Placed side by side with the arms of Decametrocrinus rut/osus from the
Hawaiian Islands no differences, except the proportionately greater size and
the somewhat different arrangement of the syzvgies. were detected.

Tile Pentametrocrinidae 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 Endiocriuus. which belongs
to the Zygometridae. This single arm, however, divides twice. The thirty-fourth
brachial from the proximal end (as preserved) is the hypozygal of a syzygial pair,
the epizvgal of this syzygial pair has its distal face divided, and bears two
brachiale, both of which are but slightly smaller than the more normal one would
have 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
brachia] is twice as long, obliquely wedge-shaped (the longer side inward); the
two are interiorly united basally for about four-fifths of the length of the left
(smaller and shorter) brachial. The twenty-fifth 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 brachial» are united by syzygy as in

primary arms.
Genus PENTASETROORINUS.

Thaumatocrinus 1884. P. H. Carpenter, Phil. Trans. Roy. Soc., 1SS3, p. hlo
(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, 1SS2).

PENTAMETRCORINUS TUBEROULATUS.

Eudiocrinus tuberculatus 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32,

p. 573.
Pentametrocrinus tuberculatus 190K. A. H. CLARK, Proc. Biol. Soc. Washington,

vol. 21 p. 135.

HABITAT.—Sonthem Japan.
DEPTH.— 169 fathoms.

PENTAD]JETRGCRINUS IMOMEDE.E.
Pentametrocrinus diomedea’ 100.8. A. H. O lvrk, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 52, part 2, p. 234.

HABITAT. Philippine Islands, and northward to southern Japan.
DEPTH.— 103-152 fathoms.
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PENTAMETROCRINUS JAPONICUS.

Eudiocrinus japonicus 1882. P. H. carrentEr, Journ. Linn. Soc. (Zoél.), vol. 16,
p. 499.

Pentametrocrinus japonicus 1908. A. H. crark, Proc. Biol. Soc. Washington,
vol. 21, p. 135.

HasiTaT. Southern Japan.
DEPTH. 103-712 fathoms.

PENTAMETROCRINUS VARI ANS.

Eudiocrinus varians 1882. P. H. carrenxter, Journ. Linn. Soc. (Zodl.), vol. 16,
p. 490.

Pentametrocrinus varians 1908. A. H. crark, Proc. Biol. Soc. Washington,
vol. 21, p. 135.

Locavities. “ Jnucstitjatur” Station No. 315.

“ Investigator” Station No. 331.

ReEmarks. 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.

oruer R ecorps. Philippine Islands, and northward to southern Japan.
Deptn.—301-1050 fathoms.

PENTAMETROCRINUS SEMPERI.

Eudiocrinus semperi 1882. P. H. carrenxter, Journ. Idnn. Soc. (Zoél.). vol. 16,
p. 497.

Pentametrocrinus semperi 1908. A. H. crark, Proc. Biol. Soc. Washington,
vol. 21, p. 135.

HasitaT.—Off New South Wales.

DEPTH.— 950 fathoms.1

Family ATELECRINIDAE-

Atelccrinida: 1899. B artuer, Rep. British Association for 1898. p. 923.

| Thaumatocrinus renovatus, which is the young of somo undeterminable species of Pentametro-
crinus, was found by Iho “ Challenger ™ in Hui oxtreme south of the Indian Orean at a depth of

1SCU fathoms.
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Genus ATELECRINUS.

Atelecrinus 1SS1. P. H. carpenter, Bull. Mus. Comp. Zodl., vol. 9, No. 4,
p. icti (Atelecrinus balanoides, sp. nov.).

ATELECU INUS CONIEER.

Atelecrinus conifer 190s. A. H. crarx, Proc. U. S. Nat. Mus., vol. 34, p. 211
HasitTaT.— Hawaiian Islands.

DEPTH.—552-809 fathoms.

ATELECRINUS WYVILLI 1.

Atelecrinus wyvillii LSS2. P. H. Carpenter, Journ. Linn. Soc. (Zoél.), vol. 16,
p. 492.
HasiTat.— Near Fiji.
DEPTH.— CIO fathoms.

II.—.THE STALKED CRINOIDS.
Family PENTACRINITIDZA.

Penlacrinitiila 1S42. J. E. GRAY, Synopsis Brit. Mus., p. 119.— 1X48. List Brit.
Animals in Brit. Mus., Centronia* or Radiated Animals, p. 2s.

Genus COMASTROCRINUS, nov.

GENOTYPE.—Hypalocrinus springeri A. H. Clark. 1909.

DiaGNosis.—A genus of Pentaerinitida in which the arms are more than ten
in number, the division being by defective interpolated division as in Capillaster,
by eompound division as in Comatella, or by a combination of the two, hui never
by simple extraneous division as in Metacrinus, simple interpolated division as in
Hypalocrinus, multiplex interpolated division as in Endoxocrinus, or interpolated-
extraneous division as in [socrinus or Pentacrinites. Following division series of
two, the first syzygy on the outer arms is between the second and third braehials,
on the inner arms between the third and fourth braehials (just the reverse of the
conditions found in Comatella) ; in the former case 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 braehials as in
Capillaster. The articulation between the ossicles of the IBr series is a pseudo-
syzygy, of the type eommon to all the genera of the Pentaerinitide. All the
proximal ossicles beyond the radiais have 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, while in the latter the young are stalked, hut 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 ceiltrodorsal 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 ; sothat 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 Endoxocrinus is exactly similar to such coma-
tulids as those comprised within the families Stephanometridee, Marimetride,
Pontiometridae, etc., while the genus Hypalocrinus 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 speeies of the family Pentametro-
crinidae; but this is repeated, somewhat modified, in the genus Metacrinus. In
Comastrocrinus we find represented the very highly specialized type of arm division
characteristic of the most specialized eomasterid subfamily, the Capillasterinae,
and we also find represented both the type characteristic of the genus Capillaster
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 eomasterid subfamily Comasterime and of the Himeromet-
ridae, 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 Capillasterinae,
being identical with that seen in the specimen of Capillaster multiradiata from <X)
fathoms in the Malay Archipelago 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 comatulid genera from certain
definite pentacrinite genera, hypotheses for which there is not tile 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.

Hypalocrinus springeri 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 slightly 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 : nociais 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 prominent 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 Isocrinus decorus ; basais promi-
nent externally, rhombic in outline, just contiguous by their lateral angles,
strongly convex exterior!y, bearing from one to three prominent tubercles; in
dorsal view the basais form a figure similar to that made by the basais of Isocri-
nus decorus ; radiais 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 just 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 Illr, and the radiais, and between the
IRr, and IRr.2; IBr2short 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 IRr, united apparently by syzygy; IIRr 2, the distal edges of the seg-
ments standing out in high prominent scalloped ridges; ITIBr 4 (3+4), the
distal edges of the IIIBr,, 2. 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 braehials and standing outin 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 everlcd as in the preceding; following
braehials obliquely wedge-shaped, about twice as broad as long, after the twelfth



Fig. 48.— Comastrocrinus springeri
Lateral view of the crown.
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beeoraing oblong, at first half again as broad as long, then gradually inereasing
in length and after about the middle of the arm being about as long as broad
and in the terminal portion half again as lung as broad ; the great eversion of
the braehials gradually dies away as the segments become oblong, giving place

Fig 49.— Comastrocrinus springeri.

The stem.

to a slight prominence of the distal edge whieh in the terminal part of the arm
beeomes a rather strong overlap. Syzygies oeenr 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 articulations, the interval being long in the proximal and short
in the distal part of the arm.

The pinnules are in general like those of Hyptilocrinus 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.—North of the Laccadive Islands (13° 47' 49" N. lat., 73° 07' 00"
E. long.); 036 fathoms (Type Locality).—Two broken specimens.

West of Goa (15° 29'N. lat., 72° 41'E. long.); 559 fathoms.—One broken
specimen.

Andaman Islands S miles south of Cinguet ; 500 fathoms.—One specimen
with seventeen arms; four of the ITBr scries are 2, and two are 4 (34-4); the
single TIIBr series is 4 (34-4).

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 ; basais as in Isocrinus
decorus, without ornamentation; radiais without ornamentation, but with the
distal edges everted and produced into a high thin scalloped overlapping ridge ;
I1IBr 4 (34-4).

Eighteen to twenty arms, about 95 mm. long from the radiais.

The colour in spirits is white.

LOCALITIES.—Andaman 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 LILIACEUS.

Hypalocrinus liliaceus 1909. A. H. CLARK, Proc. Biol. Soc. Washington, vol. 22,

p. 150.

D EscrIPTION.—This species is closely related to C. springeri ; the internodals
are usually from twelve to fourteen in number; the IIBr are 4 (34-4), more
rarely 2; the ITTBr are 3 (2-f3) ; 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 braehials as in Capillaster, and the

first brachial bears a pinnule.
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The colour in spirits is white.
Locavities.—South of Cheduba Island, Burma (17° 07' 30" X. Int.,, 91 0-v

80' . long.); 419 fathoms; bottom temperature 54°3 Fahr.; green mud (Dype

Locality).—One specimen.

Fig. 50.— Comastrocrinus ornatus.

Lateral view of the crown.

IVes/ of the mouths of the Irrntmddy Hirer\ Station No. 823 (10° 25'00" X.
lat.. 93° 43' 00" E. long.); 103 fathoms; bottom temperature 3502 Fahr.; green
mvd.—Three specimens ; one has twenty-seven arms with four of the IIBr series
2; the second has twenty-four arms, three of the IIIBr series being 2 and one
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G(3+4 ; 5+G); 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

Fig. s51.— Comastrocrinus ornatus.

The stem.

stem is 140 mm. long with twelve internodes.
resembles that figured in the small
r.

The stem of this specimen
specimen of Isocrinus decorus shown by
H. Carpenter in the “ Challenger ” report 0ll the.Stalked Crinoids (pi. \x.\v,

fig. 1), but the cirri arc more slender; in the most distal internodes the eolumnars



FiG. s52.— Comastrocrinus liliaceus«
Lateral view of the crown.
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are slightly longer than broad, the articular faces having two ligament fossae
separated by a strong transverse bar or ridge, just as I have shown them to be in
the very young steins of Isocrinus decorus ; the crown is similar to that figured
by Carpenter for very young Hypalocrinus naresianus (T. c., pi. 30a, fig. 1);

there is the same production of the edges of the IBr series.

Fig. S3.— Comastrocrinus liliaceus.
The stem.

Genus HYPALOCRINUS.

Hypalocrinus 1908. A. H. Ccrark, Proc. Biol. Soc. Washington, vol. 21, p. 162:
Proc. U. S. Nat. Mus., vol. 35, p. 129 (Pentacrinus naresianus P. H.
Carpenter, 1SS2 (1SS4)).
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FiG 54— Comastrocrinus liliaceus.

The crown of a very young specimen.

HYPALOCRINUS NARESIANUS.

Pentacrinus balfouri W yville Thomson, MS.
Pentacrinus naresianus 1SS4. P. H. CARPENTER, “ Challenger” Reports, vol. 1T,

Zoology, p. 324, pi. xxvii, figs. 11-13; pis. xxviii-xxx.
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Hypalocrinus naresianus 19U0S. A. K. Crark, Proc. Biol. Soc. Washington,
vol. 21, p. 152.
HasitaT.—Kermadec Islands ; Meangis Islands ; Fiji ; Philippines ; Celebes.
DepTH .— 375-1350 fathorns.

Fig. 55.— Comastrocrinus liliaceus.

The distal part of the stem of the specimen represented in fig. 54.

Genus ENDOXOCRINUS.

Endoxocrinus 1908. A. H. crark, Proc. Biol. Soc. Washington, vol. 21, p. 151
(Encrinus parrse Gervais,1 1835).

1 Incorrectly given as Guérin in the reference cited ; the original paper is signed merely “ 0.”
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ENDOXOCRINUS STBOG/E.

Isocrinus siboi/e HIO7. DODERLEIN, Die gestielten Crinoiden rler Siboga-Expedi-
tion, p. is, pi. ix, fig. 1; pi. xiii, fig. 12.

Endoxocrinus sibot/ee 190s. A. H. CLARK, Proe. Biol. Soc. Washington, vol. 21,
p. 152.
HaBiTaT.—Near Timor.
DEPTH.—520 meters.

ENDOXOCRINUS ALTERNTCIRRA.

Pentacrinus alternicirra INS2.  P. H. carpenTER. Bull. Mus. Comp. Zodél., 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 alternicirrus 1908. A. H. crark, Proc. Biol. Soc. 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. Zoél.,, 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 (M etacrinus wyvillii
P. H. Carpenter, 1884).

METACRINUS ACUTUS.

Metacrinus acutus 1907. D éderlein. Die gestielten Crinoiden der Siboga-Expedi-
tion, p. 35. pi. X, figs. 1-16; pi. xi, figs. 6-S; pi. xii,figs. 6-13; pi. xiv,
figs. 3, 11, 12; pi. XV ; pi. xix, fig. 1; fig. 7b, p. 21.

HABITAT—Ki Islands.
DEPTH.—204-310 meters.

METACRINUS ANGULATUS.
Metacrinus angulatus 1884. P. H. Carpenter, “ Challenger "Reports, vol. 11,
Zoology, p. 345, pi. xxxviii ; pi. Xxxxix.

Habitat.— Ki Islands to southwestern .Japan.
DEPTH.— 140 fathoms.

METACRINUS BATHERI.
Metacrinus batheri 1909, A. H. Clark, Proc, Biol. Soc. Washington, vol. 22,
p. 85.



A. H. CLARK : TRE CRINOIDS OF TRE INDIAN OCEAN. 265

DEscrIPTION.— Stem stout, 7 mm in diameter, strongly stellate in eross
section, with the produced interradial 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. s6.—Metacrinus batheri.

Lateral view of the crown.

high dorsoventrallv elongate tubercles which occupy their entire lateral edges;
internodals six or seven, alternating in size, the longer with the angles produced
into dorsoventralty 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 15 mm. to 50 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

Fig. 57.— Metacrinus batheri.
The stem.

seven segments there arc indications of a median tubercle ; terminal claw as long
as the two preceding segments, conical, only slightly curved.

Basais very prominent, shield-shaped, in lateral apposition all around the
calyx, strongly produced downward over the angles of the stem ; radiais narrow
and band-like, of equal height all around the calyx, four or five times as broad as
longin the median line; 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 IIIBr axillary the brachials have prominent finely spinous distal ends and are
rough to the touch.

The pinnules are essentially like those of M macutus.
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The colour in spirits is white.

Locality.—Malay 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. batheri; it

differs from the stem of the typical form in having the eolumnars all of very

Fig. ss.—Metacrinus batheri, var.
Lateral view of the crowu.
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nearly the same size instead of large and small alternating, and in having the low
hroad 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 prodneed and less strongly rounded. The interncdals number eight
or nine, 'flic entire stem is 215 mm. long with nineteen internodes. The eirri
are 15 nun. long.

'The arms appear to resemble those of typical M. Lutheri, but are rather
stouter; the IBr series are all 4 (12 ) ; the arms are about eighty in number

Fig. 59.— Metairinus batheri, var.
The stein.

(eight on the only perfeet IIBr series) and are approximately 140 mm. long from
the radiais, or 50 1llm. long from the radiais to the axillaries of the outer IVBr
series.

The eolour in spirits is white.

Locauty — (Juspar Strait; 30 fathoms.— One fragmentary specimen.

METACRINUS CINGULATUS.
Metacrinus rimjulutus 18S4. P. K. carrenTER, mChallenger” Reports, vol. 11,
Zoology', p. 347, pi. xi; pi. xli, figs. 1-4.
H asitaT. Ki Islands; Timor.
DEpTH.— 204-520 meters.
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METACRINUS COSTATUS.
Metacrinus costatus 1SS4. P. H. carpenter, "“Challenger"” Reports, vol. 11
Zoology, p. 3(50, pi. xlvii, flg. 13; pi. xlix.
HaBiTAT.— Meangis Islands.
DEPTH.— 500 fathoms.

METACRINUS INTERRUPTUS.
Metacrinus interruptus 1884 P. H. Carpenter, ‘“ Challenger” Reports, vol. 11,
Zoology, p. 307, pi. lii.

HaBiTAT.—Philippine Islands; ? Sahul Bank.

DEPTH.— 95 fathoms.

METACRINUS MOSELEYI.

Metacrinus moseleyi 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 nobilis 1884. P. H. carpenTer, “ Challenger” Reports, vol. 11,
Zoology, p. 351, pi. xli, figs. 5—11; pi. xliii.

Metacrinus nobilis var. typica 1907. DODERLEIN, Die gestielten Crinoiden der
Siboga-Expedition, p. 43.
HABITAT.—Ki Islands.

DEPTH.— 140 fathoms.

METACRINUS NOBILIS var. MURRAYI

Metacrinus murrayi 18S4. 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.—204-52(1 meters.

METACRINUS NOBILIS var. TIMORENSIS.
Metacrinus nobilis var. timorensis 1907. DODERLEIN, Die gestielten Crinoiden
der Siboga-Expedition, p. 43.

HaBiTAT.— Timor.

DEPTH.— 520 meters.
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METACRINUS NODOSUS.
Metacrinus nodosus 1SN4. 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 fiir Naturgesch., vol. xlix, I, p. 119.
Metacrinus rotundus 1884. P. H. CARPENTER, “ Challenger” Reports, vol. 11,
Zoology, p. 344.—1885. Trans. Limi. Soc. (Zo6l.), (2), vol. 2, p. 43(i, pi. I;
pi. li, figs. 1-7.
H ABITAT.—Southern Japan.
DEPTH.— 63-406 fathoms; most common between 70 and 110 fathoms.

METACRINUS SERRATUS.
Metacrinus serratas 1907. DODERLEIN, Die gestielten Crinoiden der Siboga-
Expedition, p. 37, pi. xi, fig. 5; pi. xii, figs. 3-5; pi. xiv, fig. 10; pi. xvii,
fig. 2.

HABITAT.—Sulu (Jolo) Archipelago.
DEPTH.—522 meters.

METACRINUS STEWARTI.

Metacrinus stewarti 1884. P. H. CARPENTER, “ Challenger” Reports, vol. 11.
Zoology, p. 344.— 1885. Trans. Linn. Soe. (Zodl.), (2), vol. 2. p. 443, pi. lii,
figs. 13-18.

H AaBITAT.—Singapore.

METACRINUS SULUENSIS.
Metacrinus suluensis 1907. D ODERLEIN, Die gestielten Crinoiden der Siboga-
Expedition, p. 47, pi. xi, fig. 10; pi. xiii, fig. G; pi. xvii, fig. 1
HABITAT.— Sulu (Jolo) Archipelago.
D EPTH.— 564 meters.

METACRINUS SUPERBUS var. SUPERBUS.

Metacrinus superbus 1884. 1°. II. CARPENTER. “ Challenger” Reports, vol. 11.
Zoology, p. 344.—1885. Trans. Limi. Soc. (Zod6l.), (2), vol. 2, p. 440, pi. li;
pi. lii, figs. s-12.
HaBiTaAT.—Singapore ; Ki Islands.
DEPTH.—204-310 meters.
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METACRINUS SUPERRUS var. BOREALIS.

Metacrinus superbus var. borealis 1908. A. H Clark, Proc. U. S. Nat. Mus., vol.
35, p. 130.

HABITAT.—Southwestern Japan.
Depth.—103-152 fathoms.

METACRINUS SUPERBUS var. TUBERCULATUS.
Metacrinus superbus var. tuberculatus 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; pi. xlvii, figs. 6-12.

HABITAT.—Kermadee Islands ; Meangis Islands.
DEPTH.—500-630 fathoms.

METACRINUS WYVILLII

Metacrinus, wi/vilHi 1884. 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 fathoms.

METACRINUS ZONATUS.

Metacrinus zonatus 1908. A. H. Clark, Smiths. Miscell. Coli. (Quarterly Issue).
vol. 52. part 2, p. 200.

HABITAT. Philippine Islands.
DEPTH.— 80-110 fathoms.

Family APIOCRINIDZ.

Apiocrinidcr 1858. d’Orbionv, Hist. nat. des Crinoides vivans et fossiles, p. 25.
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Genus PROISOCRINUS.

Proisocrinus 1i)09. A. H. Clark, Proc U. S. Nat. Mus., vol 38. p. 387 iProiso-
crinus ruberrimus, sp. nov.)

PROISOCRINUS RUB ERR IMUS.

Proisocrinus ruberrimus 1009. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 38,
p. 387, figs. 1-3, pp. 388-390.

H ABITAT.—Philippine Islands.
DEPTH.—940 fathoms.

Genus CARPENTEROCRINUS.

Carpenterocrinus 1908. A. H. Clark, Proc. U. S. Nat. Mus., vol. 34. p. 319
(Pentacrinus mollis P. H. Carpenter, 1SK4).

CARPENTEROCRINUS MOLLIS.

Pentacrinus mollis 1884. P. H. CARPENTER, “ Challenger” Reports, vol. H,
Zoology, p. 338, pi. xxxiii, figs. 7-10.

Carpenterocrinus mollis 1908. A. H. CLARK, Proc. U. S. Nat. Mus., vol. 34,
p. 319.

HABITAT.—Southern Japan.
DEPTH.— 505 fathoms.
Family HYOCRINIDAE.

Hyocrinida? 1884. P. H. Carpenter, “ Challenger” Reports, vol. 11. Zoology,
p. 217.

Genus CALAMOCRINUS.

Calamocrinus 1890. A. Agassiz, Bull. Mus. Comp. Zo6l., vol. 20, No. G, p. 1015
(Calamocrinus diomedae, sp. nov.).

CALAMOCRINUS I)IOMED/E.

Calamocrinus tliomohr 1890. A. AGassiz, Bull. Mus. Comp. Zodl., vol. 20,
No. 0, p. 105.—1892. Mem. Mus. Comp. Zo6l , vol. 17, No. 2, pp. 1-95;
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 (Ptilo-
crinuspinnatus, sp. nov.).
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PTILOCRINUS PINNATUS.

Ptilocrinus pinnatus 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32. p. 551,
pi. liii, fig., p. 552.
Habitat.— Queen Charlotte Islands, British Columbia.
DEPTH.— 1588 fathoms.

PTILOCRINUS ANTARCTICUS.

Ptilocrinus antarcticus 190S. BATHER, Bull, de I’Acad. roy. de Belgique (Classe
des sciences), mars 1908, p. 296, fig., p. 299.

HaBIiTAT.—South of Tierra del Fuego (70° 23'S. lat., S2° 47" VV. 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. W yyille Thomson, The Atlantic, vol. 2, p. 96 (Hyocrinus
bethellianus, sp- nov.).

HYOCRINUS BETHELLIANUS.

Ilyocrinus bethellianus 1877. W yville Thomson, The Atlantic, vol. 2, p. 96.

Habitat.—Near the Grozet Islands.
DEPTH.— 1600 fathoms.

Family PHRYNOCRINIDAE.

Phrynocrinidae 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32, p. 510.

Genus PHRYNOCRINUS.

Phrynocrinus 1907. A. H. CLark, Proc. V. S. Nat. Mus., vol. 32. p. 507 (Phryno-
crinus nudus, sp. nov.).
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PHRYNOCRINUS NUDUS.

Phrynocrinus nudus 1907. A. H. CLark, Proc. U. S. Nat. Mus., vol. 32, p. 507.
fig. 1. p. 50S.
HABITAT.— Southern Japan.
DEPTH.— (49 fathoms.

Family BOURGUETICRINIDAE.

Bourgueticrinidab. 1882. peE LorioL, Paleontologie frangaise, Terrain jurassique,
vol. 11, p. 74.
Genus BATHYCRINUS.

Bathycrinus 1872. W yville THoJisoN, Proc. Roy. Soc. 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. equatorialis 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
following; 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 transverse ridge ;
proximal columnars quite cylindrical, the articulations becoming slightty enlarged
after the thirtieth; squarish distal columnars slightly constricted centrally as in
the species of Rhizocrinus 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.
b3 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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LocALiTYy.— West 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 Rhizocrinus weberi recently described by
Indies.

Doderlein from the East

Fig. 6o.— Bathycrinus woodmasoni.

The type.

BATHYCRINUS EQUATORIALIS.

Rhizocrinus 190C> A. Agassiz, Mem. Mus. Comp. Zodl., vol. 33, p. 49.
Bathycrinus equatorialis 1908. A. H. CrLark, Bull. Mus. Comp. Zoé6l., vol. 51,
No. S, p. 233, pi. 1, fig. L
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HaBITAT.— East eentral mid-Pacific.
DEPTH.—2320 fathoms.

BATHYCRINUS AUSTRALIS.

Bathycrinus aldrichianus 1884. P. H. CarpeENTER, “ 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).

Bathycrinus australis 1907. A. H. CLark, Proe. U. S Nat. Mus., vol. 22, p. 553.
HaBiTAT.—Near the Crozet Islands.

DEPTH.— 1375-1600 fathoms.

BATHYCRINUS COMPLANATUS.
Bathycrinus com jilanaias 1907. A. H. Crark. Smiths. Miseell. Coli. (Quarterlv
Issue), vol. 50, part 3, p. 337, fig. 123, p. 33S.

HABITAT.—Near the Commander Islands, Kamchatka.
DepTH. 1567 fathoms.

BATHYCRINUS PACIFICUS.

Bathycrinus pacificus 1907. A. H. Clark, Proc. U. S. Nat. Mus., vol. 32, p. 510,
fig. 2, p. 511.

HaBITAT.—Southern -Japan.

DEPTH.— 905 fathoms.

BATHYCRINUS NO DIPES.

Bathycrinus nodipes 1907. DODERLEIN, Die gestielten Crinoiden tier 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. if; pi. ii. figs. 2-2d; pi. vi, fig. 4.
HABITAT.— B anda.

Depth. 1570 meters.

BATHYCRINUS MINIMUS.

Bathycrinus minimus 1907. DopEeERLEIN. Die gestielten Crinoiden der Siboga-
Expedition, p. S, pi. i, fig. I, pi. ii, figs. 1 1/; pi. vi, fig. 5; fig. 1, p. S.
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HABITAT.— Straits of ."Macassar.

DEPTH.— 1301 meters.

BATHYCRINUS PARADOXUS.

Bathycrinus paradoxus 1009. A. H. crark. 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 0-7 ram.
broad at the ends, 0-4 mm. broad in the middle.

Basais five, not anchylosed, forming a basal ring which expands slightly
anteriorly and is about as long as the breadth at the top of the stem ; radiais
forming a ring expanding rather rapidly outward from the basais, the sides evenly
concave, two and one half times as broad distally as proximally, half again as
broad distally as long ; TBr[ trapezoidal, nearly twice as long as broad proximally ;
IB12trapezoidal, 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, 07 mm. in
length (thirty-eight columnars), broken into five parts; 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 nearest to Bathycrinus recuperatus, originally des-
cribed by Professor E. Perrier, and more recently redescribcd and figured by
Professor Koehler and M. Vaney.l 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. This species has 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 misconception of the genus Bathycrinus, which he confused with
the so-called Ilycrinus (“ Ilyocrinus ), and of Rhizocrinus, which he renamed
Democrinus.

Bathycrinus paradoxus agrees with B. recuperatus in possessing separate
basais; 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 basais also
are very nearly as long as the radiais.

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

I Hull, du Mus. d *hist. nat.,, 1910, No. 1, p. 25.



278 ECHINODERMA OF THE INDIAN MUSEUM, PART VIIL

Vincentian Alps, under the name of Apiocrinus recubariensis. The specimen was
later submitted to Dr. F. A. Bather, who redescribed and refigured it in detail

under the name of Millericrinus recabariensis, considering it a primitive species

o
Fig. 6i.— Bathycrinus paradoxus.

(a) Lateral view of the crown.
(6) Lateral view of part of an arm.
(c) The stem.

of that genus. It resembles Bathycrinus recuperatus very closely, the most
obvious differences being that the radiais are very slightly less than the basais in
height while the IHr, and 2 are very short, about three times as broad as the
lateral length. The upper part of the stem is also somewhat more flaring. 1
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believe that the species should be referred to the genus Bathycrinus and be placed

near the species paradoxus and recuperatus.

Genus RHIZOCRINUS.

Rhizocrinus 1864. M. SARS, Forhandl. Vidensk. Selsk., 18G4, p. 127 (Rhizo-
crinus lofotensis, sp. nov.).

RHIZOCRINUS WEBERI.

? Rhyzocrinus 1886. Korotneff, Bull, de I’Acad. roy. de Belgique, (3), vol. 12,
p. 558.

Rhizocrinus weberi 1907. DODERLEIN, Die gestielten Crinoiden 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. Sa, b, p. 14.

HABITAT.—Sulu (.lolo) 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 chuni  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-MEDUSZ CINEREUM.

Caput-Medusa' cinereum 1733. LINCK, De Stellis Marinis, pi. xxi, fig. 33; copied
in Brugiiire, Encyclopedie méthodique, 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. Linnaeus cites it in the synonymy of his Asterias multi-

radiata.
CAPUT-MEDUSZ BRUNNUM.
Caput-31edusa brunnuiii 1733. LINckK, De Stellis Marinis, pi. xxii, fig. 34; copied
in BRUGIERE, Encyclopedie méthodique, pi. cxxv, fig. 3 (1792).

Dr. P. H. Carpenter has suggested that this figure represents a species of the
Comasteridae, and this conclusion is undoubtedly justified. One might even go
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a step further and say that Comanthus bennetti is probably the form depicted.
Linnaeus included this figure among his citations under Asterius multiradiata.

STELLA MARINIS POLYACTIS, SEU LUNA MARINA.
Stella marinis polyactis, seu Luna marina 1761. Seba, 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. Linnauis places it in the synonymy of

his Asterias pectinata.

LUNA MARINA ALTERA.

Luna marina altera 1761. SEBA. Thesaurus, vol. 3, ph ix. fig. 4.
No habitat is given for this form, which appears to be one of the Comas-

terida?. Linnaeus refers it to his Asterias pectinata.

ALECTO HORRIDA.

Alecto horrida 1815. Leacu, Zodl. Miscell., vol. 2- p. 61, pi. 80.— 1819. SOIIWEIG-
GER, Beobachtungen auf naturhistorischen Reisen, p. 66, pi. iv, figs. 39,

40, 41, 42.— 1829. GuiLDING, ZoOl. Journal, vol. 4, p. 173.— 1833. LEU-
KART, Zeitschr. fir organ. Physik, vol. 3, Heft 4, p. 385 (footnote).— 1837.
Anonymous, Penny Encyclopedia, vol. 7, p. 391.— 1879. P. H. CarpeEn-

ter, Trans. Limi. Soc. (Zodl.). (2), vol. 2, p. 4.

Comatula horrida 1S4u. 1. MurLLer, Monatsber. d. k. preuss. Akad. d. Wiss.,
apr. 1840, p. 6.—Archiv fiir Naturgesch., 1840, i, p. 311.

G. horrida 1840. .1. MULLER, Ldnstitut, 17 sept. 1S40, p. 394.

This species is founded upon an inadequate description coupled with an

equally inadequate (coloured) figure. The type 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 the 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 he 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 bine. This was probably, while the polypes were living, for after



A. H. CLARK : THE CRINOIDS OF THE INDIAN OCEAN. 281

death, the colour became a purplish hrown, or of the hue belonging 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 Coinatulas are the most remarkable members of this family. They
have a calcareous or corneous axis. They are not located in aspot, 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 crusticeas.”

? COMATULA SOLARIS.

IComatula solaris 1830. (LEACH), Catalogue of the Contents of the Museum of
the Royal College of Surgeons of London, part iv, fasc. i, p. 14. Xo. 85
J. B.
A preparation of a comatulid which was brought by Sir Joseph Banks from

the Societjr Islands is here recorded.

COMATULES.
Comatules 1831. Ferdssac, Bull, des sei. nat. (2), vol. 26, p. 183.
Ferussac records that M. Lemare-Picquot brought home numerous comatu-

lida from his voyage to the East Indies and South Africa.
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COMATULA POLYARTHRA.

Comatula polyarthra 1840. J. MULLER, Archiv fir Naturgescli.,, 1s+0, i, p. 311.

Comatula polyartha 1S40. ,T. MULLER, Monatshcr. cl. k. preuss. Akad. d. Wiss.,
apr. 1840, p. B.—L ’Institut, 17 sept. 1S4i>, p. 394.

Alecto polyarthra 1841. 1. MuLLer, Archiv fiir Naturgescli.,, 1841, i, p. 144.—
1843. Abhandl. cl. k. preuss. Akacl. d. Wiss., 1841, p. 216.—1802. DuJsar-
pin and HuPE. Hist. nat. des Zoophytes, Echinodernies, 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
with an unusually long intersyzygial interval.

ALECTO TESSELLATA.

Alecto tessellata 1841. J. MULLER, Archiv fiir Naturgescli., 1841. i, p. 144 —
Monatsber. d. k. preuss. Akad. d. Wiss., 1841, p. 184.—1S43. Abhandl. d.
k. preuss. Akad. d. Wiss., 1841, p. 224.

Comatula tessellata 1849. J. MULLER, Abhandl. d. k. preuss. Akad. d. Wiss.,
1S47, p. 251.—1862. DUJARDIN and HUPE, Hist. nat. des Zoophytes, Echi-
nodermes, p. 202.— 1879. P. H. CARPENTER, Trans. Linn. Soc. (Zoél.), (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, BroniTs Klassen und Ordnungen des
Tier-Reichs, vol. 2, Abt. 3, p. 1580.

Himerometra tessellata 1907. A. H. Ccrark, Smiths. Miscell. Coli. (Quarterly
Issue), vol. 50, part 3, p. 358.

Miiller’s description is as follows : “ 10 Arme. 20-25 Ranken mit 45 Glie-
dern, die kaum so lang als breit, die letzten 24 mit Dodrnchen. 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 dussere Pinnula sind die
grossten. Haut der Schiebe mit kleinen Knochenpldattchen bedeckt. Farbe
iiberall violett. Grosse 1-1£ Fuss. Indien.”

PENTACRINUS GUETTARDI.
PENTACRINUS ARNDTII

Pentacrinus guettardi ; Pentacrinus arndtii 1S58. suuirze, Bericht uber der Ver-
samml. deutsch. Naturf. in Karlsruhe, 1858, p. 293.—1864. Liitken,
Vidensk. Medd. fra den Naturhist. Forening i Kjobenhavn, 1864, p. 209.—
1884. P. H. carrentTER, “ Challenger” Reports, vol. 11, Zoology, p.
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427.—1907. Hamann, Broun’s Klassen und Ordnungendes 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. DUJARDIN and HUPE, Hist. Nat. des Zoophytes,

Echinodermes, p. 208.

MM. Dujardin and Hupé list these species as being contained in the collection
of the Paris Museum. The 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 trigueta 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 eomatulid under a MS. name

proposed by Professor C. F. Liitken.

ANTEDON sp

Antedon 1882. BELL, Ann. and Mag. Nat. Hist. (5), vol. 10, p. 255.

Professor Bell says “ Indications, the first within my knowledge,l 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 eleventh brachial. The absence of a terminal comb from the
proximal pinnules induces me to suppose that the specimen belongs to the genus
A ntedon, 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 ADEONA.

Antedon adeone 18S4. BELL, Rep. Zodl. Coli. 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 coinatulid was described from Ceylon in 1S4G, and a second was recorded three years
later.
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under the name of “ Antedon adeona*,” which represent a very distinct new species,

possibly belonging to the genus Tropiometra.

ACTINOMETRA CUMINGI 1L

Actinometra cumingii 1887. Berr, Sei. Trans. Roy. Dublin Soe. (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 1 find it to be an example of the common Comanthus parvicirra.

ACTINOMETRA sp.
Actinometra sp. 1887. von Graff, ‘“Challenger” Reports, vol. 20, Zoology,
pp- 3, 9.
Professor von Graff here describes the Myzostoma which he found on an

undetermined blaek “ Actinometra ” from the Moluccas.

ANTEDON sp.
Antedon sp. 1887. von Graff, “ Challenger” Reports, vol. 20, Zodlog}T, pp. 5.
7, 11
Professor von Graff here describes the Myzostoma from five undetermined

.species of “ Antedon ” from the Moluecas.

ANTEDON IMPINNATA.
Antedon impinnata 1884. von Graff, “ Challenger” Reports, vol. 10, Zoology,
pp. 15, 16, 18 (nomen nudum).—1*88. P. H. Carpenter, “ Challenger”
Reports, vol. 26, Zoology, p. 206.

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: Po, P2and Pf absent: cirri YIII-X, 12.

The locality is North Ray, Mauritius: 15 fathoms.

ANTEDON sp.

Antedon sp. 1888. P. H. Carpenter, “ Challenger ” Reports, vol. 26, Zoology,
j). 27.- 1889. Rather, Quart. Journ. Geo! Soc.. vol. 45, p. 169.— 1894.
Bateson. Materials for the study of Variation, p. 436, No. 65 f.

Dr. Carpenter here records a tetraradiate specimen of some .Japanese species
of "“Antedon’'l which was obtained by Professor Ddoderlein.
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ANTEDON spp.

Antedon 1890. MacJlinn, Quart. Journ. Micros. Sei. (N.S.), vol. 30, p. 58.
The following are referred to under this general heading: from “ Challenger”
Station No. 192 :

Adelometra angustiradia Cyllometra manca
Parametra compressa Strotometra parvipinna
Gephyrometra discoidea Pachylometra patula
Pachylometra jlexilis Perometra pusilla
Asterometra longicirra Stenometra quinquecostata

Pachylometra robusta :

From “ Challenger” Station No. 214:
Poecilometra acoela Thalassometra pergracilis
Chlorometra aculeata Thaumatometra loevis

Pachylometra angusticalyx Crotalometra valida.

ACTINOMETRA sp.

Actinometra 1890. MacMunn. Quart. Journ. Micros. Sei. (N.S.), vol. 30, p. 59.

”»

The colouring matter of an " Actinometra” from Banda, and of a “ large

»

from Banda is discussed. These refer to one or two of the
following species:

Actinometra

Capillaster sentosa Comanthus parvicirra
Capillaster multiradiata Comanthus annulata
Comantheria briareus Comaster multibrachiata

Comanthina schlegelii

EUDIOCRINUS sp.; ANTEDON sp.

Eudiocrinus ; Antedon 1891. W ood-Mason and Alcock, Ann. and Mag. Nat.
Hist. (fi). vol. 8, p. 44.%}.
« On muddy bottoms in the Andaman Sea some small and rather damaged
specimens of two species of Comatulae 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 1893. B ell, Cat. Brit. Echinoderms in Brit. Mus. (1892), p. 56.
Professor Bell, in discussing the distribution of Antedon bifida, says: 1f the
last views of Carpenter (Journ Linn. Soc. xxiv (1891), p. 68) are correct this pro-
tean species [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; Antedon diibenii was described from Rio

de Janeiro and has not been found elsewhere.
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ANTEDON sp.

Antedon sp. [S92. ;sayile-Kent, The Great Barrier Beef 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 Beef 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.

Antedon fieldi 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 bv the broad spine on the cirrus joints. Cirri about 20, with
18 joints, almost completely covering the centrodorsal. No sj'zygv on radiais or
distichals : the first on the third brachial.

“ Colour bright purple with lighter cirri.
“ Macclesfield Bank, 22-30 fathoms.

“ 1 offer a brief diagnosis of this species, as the peculiarity of the broad
spines on the ein us 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 Museum, also from the Macclesfield

Bank, taken in 13 fathoms.

ANTEDON spp.
Antedon 1894. Bell, P.Z.S., 1894, p. 390.
Professor Bell lists two “ Antedon sp. n. inq.” from the Macclesfield Bank,
taken at unknown depths.
ANTEDON sp.

(Antedon sp.) 1s94. Bell. P.Z.S.. 1894. p. 401.

Professor Bell says: ’eThere 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 tratislichatn Hell, MR.
Actinometra sp. 1894. BELL, P.Z.S., 1894, p. 402.

" Mention must also he 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. It will be remembered that the late Dr. H. Carpen*
ter divided the 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 4. (i.e.. Parametra) com-
pressa, P.H.C., but it has only faint spinous processes on the cirrus-joints.
Cirri 25 to 30, with 25 joints. Centrodorsal bare in the middle. No syzygies on
radiais, 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 purplish, 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 Texamined at London, the cirri are X VIII, 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 TIBr and I11Br series are 2, and
are in close lateral apposition through lateral extensions.

P4 is the longest, long and evenly tapering as in Dichrometra protectus.
enlarged and slightly stiffened, with 16, IS, 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.2; it has sixteen seg-
ments; the following pinnules are small and weak; P2 is considerably larger on
the outer than on the inner arms.

This is an immature specimen of the species called similis by Carpenter; it
is rather doubtfully distinct from D. protectus.
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ANTEDON sp.

Antedon 1.894. TwuursToN, Madras Government Museum Bulletin. No. 1, p. 2s.
An undetermined species of “ Antedon ” is here recorded from two miles
north of Muttuwartu Par, in 8 fathoms.

ACTINOMETRA sp.

Actinometra 1894. W avrtuer. Einleitung in die Geologie als historische Wissen-
schaft, p. 298.

W alther records an “ Actinometra

2

as very common at Somerset, Queens-
land, in 15-22 meters.

RHIZOCRINUS sp.

Rhizocrinus 1894. W avtuer, Einleitung in die Geologie als historische Wissen-
schaft, p. 300.
W alther mentions a “ Rhizocrinus ” from 20-21 fathoms which 1 am unable

to place ; probably it is some species of Bathycrinus.

ACTINOMETRA sp.

Actinometra 1898. Bell, P.Z.S., ISOS, 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 Comatella

maculata.
PENTACRINUS (? METACRINUS) sp.

Pentacrinus 1898. (Batuer), Natural Science, vol. 13, p. "

A perfect specimen, recorded under the name of Pentacrinus, though proba-
bly a Metacrinus, is stated to have been taken on Jahal Bank, 90 miles south of
Timor, in 110 fathoms, and to have been deposited in the Raffles Museum at
Singapore.

COMATULIDA.
Antedonida> 1898. (BaTuEeRr), Natural Science, vol. 13, p. ~

On the coral reefs at Blaking Mati “ the most striking forms are numberless

Antedonidae.” Doubtless this refers to all the littoral families of comatulida.

PENTAMETROCRINUS sp.

Eudiocrinus sp. nov. 1900. DoperrEIN, in Clnin, Aus den Tiefen des Weltmeeres,
p. 488.
Professor Chun records the discovery bv the “ Valdivia” of a sulphur yellow
Pentametrocrinus representing a new species (as determined by Professor Ddder-
lein) in 1289 meters off the coast of Somaliland.
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CRINOID.

Crinoid 1901. 1yima, Zodl. Coll., Japan, vol. 16, p. 27.
Dr. Ijima records that a small stalked crinoid was taken from the carapace
of a specimen of the giant crab (Macrocheira kaempferi) caught in Sagami

Bay.

ANTEDON LEVISSIMA.

Antedon levissima 1902. BeLL, in GarDINER, Fauna and Geography of the Mal-
dive and Laccadive 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. BerL,in GarpiNErR, Fauna and Geography of the Maldivc 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 whero they ombouch 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, Zo6l. Anzeiger, vol. 25, p. 670.
Dr. Clark refers here to the entire collection of crinoids made by the “ Alba-

tross” off sonthern Japan in 1900.

ACTINOMETRA spp.

Actinometra 1902. BEeLL, 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 genns nor Antedon

was found in the lagoon nor on the reefs of Minikoi.”
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APPENDIX.

During tlie work upon tlie Indian Museum collections specimens 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 representatives of new species, related
most nearly to species of vdiich I had no examples at hand for comparison.

These specimens were set aside in the hope that material would come to hand
from other sources which would assist in their determination. The study of the
enormous “ 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 unfortunately 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 attempts at identification. They
represent the ten-armed young of certain multibrachiata 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.

GARI LLASTUR .MULTIRADIATA.

"

LocaviTies.— Southwest of flu mouths of the Irrawaddy River ; © Investigator
Station 3S7 (15° 25' N. lat., TV 45' K. long.); 49-40 fathoms.—Three specimens.

Tico miles off Great 1Le-W Toirrs island.—Ong£ small specimen.

Southern portion of Malacca Strait.—(>nc specimen.

Malay Archipelago : fio fathoms.—One specimen.

Remarks.—One of the specimens from Station 3s; has fifteen arms; one of
the five I1Br series is 2 instead of the usual 4(34-1). 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 (1. sentosa.

The specimen from Great West Torres Island has thirteen arms, and is under-
going adolescent autotomy.

The example from the southern portion of .Malacca Strait is typical of tlie
species ; it has twenty arms 75 mm. long; all ten 11Mr 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 mori“ strongly everted than
usual, finely spinous, and the distal edges of the elements of the division series
are similarly everted and spinous.

The individual from 100 fathoms in the Malay Archipelago is most extra-
ordinarily irregular. It has thirty-six arms about 70 mm. long; the arms are

comparatively 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 series 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) bears out-
wardly (on the left) a IIIBr 2series 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 1IBr series to the right bears inwardly (toward the left) an undivided arm in
which the first syzygy is between the third and fourth brachials, and outwardly
(toward the right) a ITIBr 5 (I-(-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, I, 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 arms on this ray is five, arranged in
1, 1, 2, I 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 internally (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-J-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 eases except on the inner-
most (furthest to right) aim 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 inwardly (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 internally (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 svzygies in the arms of this rayare
between tlie second and third brachials. The total number of arms on this ray 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 11Hr series are 2, while of the ten IIIBr
series present five are 2, three are 3 (2+3), one is 4 (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 veversional 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 Dichrometra. 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 Comasterinz, 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 Capillaster, and are normal for that genus only; those between the
third and fourth brachials are normal for the species of the subfamily Comasterinza
only when occurring on the inner arms, but when found on the outer arms are
normal both for the species of Comasterinze 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

Comatella and the subfamily Comasterinz in the following proportions:—

Arm Division. Arms. Total.

Capillaster 3S% V5% 56°5%
Comatella 54 0 30-0
Comasterina 6 17 11-5
(Variant) ~ ) (2-0)
100 mu 100 u

Now the curious arm division of the species of the genus (‘apillaster beyond
the 1IBr series is in reality exactly the same as that of the species of the subfamily
Comasterine (and of all the endocyclic families in which the IIIBr 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 arms. This condition was reached through compound
division of the type characteristic of the species of the genus Comatella, which
in its arm structure is essentially intermediate between the species of the sub-
family Comasterinro and those of the genus Capillaster.

The 3(1% 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 type of arm structure was derived from the primitive arm
structure as seen in the subfamily Comasterina; therefore the Ilv>% of the
comasterine type of arm structure represents a reversion through the Comatella
type to the most primitive type found in the family Comasteridae.

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 pathological in its
manifestations, and always shows, when analyzed, retrogressive and more or less
pathological features (c¢f 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 1(I0fathoms, 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+4) ; each of the latter bears a IIIBr 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. cuapwick, Report Ceylon Pearl Oyster Fisheries,
Part 2, Supplementary Report xi, p. 15S (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 mm. long; the fourth and fifth cirrus segments are
the longest, two to two and one half times as long as broad proximallv ; the
sixth and following segments hear minute subterminal dorsal spines.

The radiais are eoncealed by the eentrodorsal ; the iBr series are very widely
separated laterally.

The ten arms are about fit) mm. long, and resemble those of Comissia hispida,
but are a trifle more slender.

The terminal eombs on the lower pinnules appear to have twenty-six or
twenty-eight teeth.

Locavity.— Off the northeast coast of Ceylon (S° 51' 30" N. lat., SI° 11' £2" E.
long.); 2S fathoms.—One speeimen.

Rem arks.—Chadwiek’s specimen was dredged south of Galle, about 12 miles
from land, in about 100 fathoms; judging from his figure the eirrus segments
seem to number 13.

This speeies is most closely related to C. hispida from the Philippine Islands,
agreeing with that form in the shape and proportionate size of the eentrodorsal.
It has, however, a greater number of eirrus segments.

COMISSIA HARTMEYERI, sp. nov.

DescrirTioN.— Centrodorsal thin-diseoidal. the dorsal pole flat, about 1 mm.
in diameter.

Cirri Y1I-XIV (usually about X), 10-13 (usually 12 or 13), 4-5 mm. to
fimm. (usually about. 5 mm.) long. The first segment is short, the seeond 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 “ diee-box shaped,” but the outer short segments
have straight sides and are stiongly 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 beeoming median on the antepenultimate : the opposing spine
is represented by a minute median tubercle only slightly larger than the tuberele
on the preceding segment : the terminal claw is slightly longer than the penulti-
mate segment, rather stout, and strongly curved, more so basally than distally.

The radiais are even with the edge of the centrodorsal in the median line,
but extend up interradially and entirely separate the bases of the IB” ; the IBr
series are widely separated, their sides making nearly a right angle with the sides
of the adjaeent !Br series. The union of the elements of the IBr series is very
close, appearing almost like a syzygy in external view.
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The ten slender arms 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.

Locarity.—Eig Tor, Gulf of Suez, Red Sen.—Eight specimens, collected by
Dr. Robert Hartmeyer.

COMATULA MICRASTER.

Locarity.—Southwest of the mouths of the Irrawaddy 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.

Locarity.—Andaman 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.

D escrirtioNn . —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 thai the dorsal profile of the cirrus as a whole is strongly serrate; the ante-
penultimate segment is slightly longe]lthan 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 like those of E. indivisus, and measure 55 mm. in

length.
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Pc is 35 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 P(j 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. P2is similar but slightly
longer and larger; Ps is 5 mm, long, slender, with twelve segments, in general
resembling the preceding pinnules; Pt is 3 min. 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 purple, the cirri beyond the transition
segment being nearly white.

LoCALITY.— Southwest of the mouths of the Irrawaddy River ; ‘¢ fnvesliyator”
Station 3S7 (15° 25' X. lat., 03° 45' E. long.); 49-40 fathoms.—Two specimens.

REMARKS.—A second specimen from the type locality has the cirri XIII,
10-18 (usually 18), 10 min. to 12 mm. long; the sixth is a transition segment; PO
is 4 mm. long with ten segments; P,, is 9 mm. long with eleven segments; P4is G5
mm. 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 PHILI BERTIL

Locality.— Andaman Istanas. —Une small specimen.

AMPHIMETRA MULLERI.

LocALITY.— l'é, Burma.—Two specimens.

Remarks.—These are typical specimens, and resemble the type (in the
Copenhagen Museum), which was collected in the Last Indies.” The synar-
thrial tubercles are small, but very prominent. The arms are loo mm, long.

CRASPEIXIMETRA AX(!EPS.

Locality.—Andaman Islands. —Une immature specimen with fourteen arms

about 100 mm. long.
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HETEROMETRA REYNAUDII.

Locality.— Northeastern Ceylon; Entrance to Palle Straits, Point Pedro
bearing SSE., distant about three miles ; 6¢—S8 fathoms; sandy bottom.— Ten speci-
mens. One of these lias fourteen arms, four IIBr series being present, all I
(3+1) ; 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 twent}r-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.

DEscRrIPTION.—Centrodorsal low-hemispherical, the dorsal pole slightly
convex, finely pitted. 35 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 radiais -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 slightly 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 D, 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 internally except one, which is developed externally by the side of an
internal series.

There are twenty-four arms (in the type) about 85 mm. long, perfectly
smooth, and well rounded dorsally.

PDis Gmm. long with twenty-two short segments, none of which are longer
than broad ; the seeoud-fifth segments are strongly earinate 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 arc strongly earinate, and the
pinnule is prismatic from the seventh onward. P, is 13 mm. long with twenty-
five segments, resembling P, but with more clongate segments distally ; the
second-sixth segments are earinate. P is the largest and longest pinnule, 14 mm.
long, slightly stouter throughout than P,, with twenty-two segments, of whieh
the second-seventh are earinate ; a supplementary earination extends along the
pinnule from the sixth segment to the tip. P4is 9 min. long with eighteen seg-
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ments ; Pois 6 mm. long. The carination of the earlier segments is very strong
on PP67, but nearly or quite obsolete from that point onward.

The colour is flesh-colour, purple at the articulations ; the cirri are yellow.

LocALITY — 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 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 //. compta in its more slender cirri which have more prom-
inent spines, beginning further out, and in the comparatively large size of P..

From [I. 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 [I. brockii it differs in the smoothness of the lower pinnules, and
from //. singularis it may readily be distinguished by the large size of Ps as well
as by the greater number of cirrus segments.

HETER OMETRA BENGALENSIS.

LOCALITIES.—Of Gopaijm e; 25—28 fathoms.—Five specimens.

Off Gopaipure ; 30— 38 fathoms.—Ten specimens.

fIndia —Two specimens.

Remarks.—Of the five specimens dredged in 25—28 fathoms off Gopalporc
one has fourteen arms SO nun. long: one of the four liBr scries is 2, the other
three being 4 (3+4); the cirri have 34-41 segments: the colour is white, the
articulations banded with pur]»le; the cirri are white, the distal part purple
dorsally. Three of the specimens have each seventeen arms SO nun. long,
seven 1IBr series being present in all cases: one has all the IIBr series 4 (34-4):
the cirri have 31 segments; the colour is white with a row of small brown spots,
in pairs, on the sides of the proxima] third of the arms; another has one of the
UBr series 2, six being 4 (3+4); the cirri have 30—33 segments and are 20 nini,
to 25 mm. long; the colour is white, with occasional blotches of brown ou the
arms; the third has two of the Illlr series 2, five being 4 (3+4); the colour
is white, the cirri and well separated regular narrow bands on the arms being
purple. The fifth specimen has nineteen arms so mm. long; one of the IIBr
series is absent; the cirri are XVII1, 28—32, 20 mm. long; the dorsal pole of the
centrodorsal is fiat. 3 miii. 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 examples dredged in 30—38 fathoms off Gopalporc two have
seventeen arms, three have eighteen arms, three have twenty arms, and two
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have twenty-one arms. Of the seventeen armed specimens one hasthe arms 75 mm.
long; all seven of the IIBr series are 4 (3-(-4); the cirri are IS mm. long and
have 20-28 segments; the colour is white ; the other lias 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 arms about 75 mm. long; all the
IIBr series are 4(3-|-4); one IIIBr 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(34-4); both of the missing IIBr series are absent from the same ray; the
eirri have 30-33 segments and are 23 mm. 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 S5 mm.
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 the arms laterally spotted and the remainder of the arms
narrowly banded with purple ; the eirri are brown ; the third has the arms 115 mm.
long; all ten of the IIBr series are present, and all are 4(3+4); the eirri
are XIV, 33-34, 25 mm. long; the eolonr 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
IT1Br series is 2, developed internally: the eolour is white, the cirri deep purple;
the other twenty-one-armed speeimen has the arms 80 mm. long; all of the TIBr
series are present, and all are 4 (3+ 4) ; the single 111 Br series, which is developed
internally, is 2; in eolour the ealyx and arm bases are white, the arms yellow
brown, and eirri purple.

Both the specimens from “ (?) India” are small, the larger having twelve

arms 25 mm. long.

DICHROMETRA CILIATA, sp. nov.

D EscripTioN.—Centrodorsal moderate, the dorsal pole eoncave, 2 mm.
in diameter.

Cirri XXVII, 29 -35 (usually about 33), 30 mm. long; small but prominent
dorsal spines are developed from the tenth to thirteenth segments onward.

Thirty-four to forty-two arms Ilo mm to 120 mm. long; the division series
and arms resemble those of D. flagellata, but are more smooth, and have no
trace of synarthrial tubereles.

P, is 11*5 mm. long, very slender, with twenty-nine segments, of which
the sceond 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 twiee 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, basallv but tapering more gradually, very
slender, slightly stiffened, with thirty-four segments, of which the third is
about as long as broad, the fifth is half again as long as broad, the tenth twice as
long as broad, and the terminal three times as long as broad. I’ is 185 mm. long
with thirty-one segments, resembling P, but just perceptibly stouter. P+ is
11-5 mm. long with twenty-one segments, as stout basallv as P, but tapering
more evenly. P. is 45 mm. long with sixteen segments. P, is 5 mm. long
with twelve segments. P,is 45 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 eolour 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 nun.; the entire ventral
perisome is olive green with numerous small white spots; the eirri are white.

Locarity.— Off Gopalpore ; 30— 38 fathoms.— Five specimens.

REMARKS.— The five specimens have thirty-four, thirtv-six , thirty-nine, forty
and forty-two arms.

This species appears to be most nearly related to D. flagellata, from which
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.

DICHROMETRA PROTECTUS.

Localities.—Cinque Island, Andamans.—One specimen.

“ Investigator " Station 01; 28 fathoms.— One specimen.

Northeastern Ceylon ; Entrance to Pali Straits, Point Pedro hearing SSE.,
distant ahovt 3 miles', 6—<8fathoms; sandy bottom.—Four specimens.

REMARKS.—AIl 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 half 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 54 mm. long, with eirri 15 mm.
long; one has twenty-one arms about 45 mm. long, and eirri XII, 15 mm.
long; another has twenty-six arms, two of which spring directly from IBr
axillaries; all the extra axillaries are external: the fourth has twenty nine arms;
111Br series are developed externally on all but one of the 11Br series; the arms

measure 45 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 Ganjam
coast has twenty-four.

COLOBOMETRA DISCOLOR.

Locality.— 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 P2and P .,
though enlarged and stiffened, recurved instead of being straightened as usual.

The cirri are X VI1I, 34; one of them has a regenerating tip.

Pt is 6 mm. long, weak and delicate, with sixteen segments; P2 is 10 mm.
to 12 mm. long, stiff, but recumbent, with sixteen segments; P3is 9-5 mm.
to 11*5 mm. long, similar to P2, 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; P6 is 8 mm.
long with fifteen segments, and is less stiff than P+; P8 is 8 mm. long with
fourteen segments, slightly weaker than the preceding pinnule; P7 and the
following pinnules have slightly broader segments; the distal pinnules are

slender, 1P5 mm. long.
PROMETRA, subgen. nov.

Genotype.—Colobometra chadwicki A. H. Clark, 1911.

Diagnosis.—Similar to Colobometra 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 C. (P.) chadwicki, the
cirri arranged in a single marginal row.

Cirri X1V, 21—23 (usually the latter), S 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 the ninth
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this interrupted transverse 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 radiais 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 IBTJ are short, oblong, nearly four times as broad as long,
with a low, though distinct, broad rounded median carination; the IBr2 are
broadly pentagonal, half again as broad as long, the lateral edges as long as
those 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 iBrj.

The ten arms are about 35 inm. long, their structure resembling that of the
arms of C. (P.) chadwicki’, 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; P4 is C 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; P3is 3 mm. long, more slender than Pt 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 Pg, and apparently are not stiffened, at least distally; the distal
pinnules are slender, 5 mm. long, with fifteen much elongated segments.

LocALITY.— (?) India.— One specimen.

REMARKS.—This new species is most nearly related to C. (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 C. (P.) brevicirra the cirri, though short, are one-third again as long as P2,
while in C. (P.) chadwicki P2and the cirri are about of the same length.

The onlyother species with which this needs comparison is C. (P.) owstoni of
mJapan {Oligometra japonica- A. 1!. Clark, Proc. U. S. Nat. Mus., vol. 34, p. 30X;
not Antedon japonica Hartlaub, 1S90), which also has short cirri resembling
those of Oligometra serripinna. In owstoni, however, the first three pinnules

are all approximately equal in length and similar, 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 serripinna 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 Colobometra, 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 Pa in my example. The
type of C. (P.) brevicirra 1 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 upon it. The discovery that my supposed
Oligometra japonica was really a Colobometra led me to re-examine this specimen,
and I found that in reality it was a Colobometra 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 widely
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 Pa on both arms of
one of the rays, and two specimens of Oligometra gracilicirra which { 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 typical
forms, in their more generalized types grade so insensibly into each other as to
bo with difficulty distinguishable.

OLIGOMETRA SERRIPINNA.

Locality.— Off Gopalpore ; 25—28 fathoms.—Two specimens.

Same Locality', 30—38 fathoms.—Two specimens.

REMARKS.— The two specimens from 25—2S 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 have an arm length of 60 mm.
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11 one of them the distal ends of the segments of the lower pinnules are all
produced and finely spinous, in addition to the production of the distal

corners.

OLIGOMETRA SERRIPINNA var. ERINACEA, var. nov.

Description.— Centrodorsal as in typical 0. serripinna, thin-discoidal, the
dorsal pole flat, usually with a slightly raised rim, 2 nun. in diameter.

Cirri XV—XVII, 21-24 (usually 23), 10 mm. to 12 mm. long; the cirri are
a trifle more slender than those of typical 0. serripinna, and usually have a
slight, though perceptible, 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 diomedea*
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 ; each (proximal and distal) half of the synarthrial tubercle
may be at the tip armed with 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 prominent
tubercle on either 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 may 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 border of the brachials, 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 moie uniform and more regular.

The pinnules in general resemble those of typical O. serripinna, but they
are very much more ornate. is 5 mm. long, very slender, with fourteen

segments of which the outer arc considerably clongated 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.2is 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 notinvolving somuch
of the segment, bifurcated ; the ventrolateral edges of the pinnulars arcas in
typical O. 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 differ in any way from those of typical O. serripinna.

The size of this variety is the same as that of typical 0. serripinna.

Locality — Northeastern Ceylon-, Entrance to Palk Straits, Point Pedro
bearing SSE., distant about three miles-, 6—8 fathoms-, sandy bottom.—Eighteen

specimens.
NOT IDENTIFIABLE.

Localities.—A\ Cheduba-, 10 fathoms (One specimen).—6° 01' N. lat.,
80 16'E. long. : 34 fathoms (One specimen).—Arrakan Coast (One specimen).—
Andaman Islands (One specimen).—(?)I/ndia (Three specimens).

Baptist Mission Press, Calcutta.
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